A=133.5ha
Q=134.2L/s

SCALE 1:7500
\

L |
|_
STA 3+800 TO 4+700 = o &
SCALE L ||: X
@) x L
1Z H:1:2500 — < ©
. [ad 0
1. = <
RT. V:1:250 < 0
= =
‘00 n
i
72 72
71 — 71
— | o~ I N R
70 —— . il | N N 70
69 — 69
68 68
67 67
66 — T T —— 66
65 //////// I . =i — = ————— e e ) B B e B B B B Y B B R p - — . 6 5
64 e | R B | R D D e I i A B E—— - /LYJO’ ";’(‘ ~~~~~~~~~~~~~~~ A ] | B — 64
63 63
62 62
61 61
60 60
59 59
58 58
57
SEWER 5.00m «31®mmgd110.00m - 375mmgJ 1818 110.00m - 375mm@ g8 110.00m - 375mm@ e 8 80.65m - 375mm@ g8 99.23m - 375mm@ g8 g3.98m - 375mm®g ~ 100.08m - 375mm@ S ~ 81.13m - 375mmQd :f
SAN @ d20%  SAN @ 0.20% P 10 SAN @ 0.20% R SAN @ 0.22% T 1 SAN@O0.22% i 1 SAN@0.22% 0T saN@022% TR SAN @ 0.22% ©P SAN@O027% ¢
INVERTS w= W= w= w = w=w W= w= it
z nz n =z (4 nz= n=z "
ExsTNGS 8 % N 3 0§ 285 F ¥ ] S %8 %8 FY O§ § ¥ O] O} Oy O Oy & KN B O/ ¥ B} 8 KX = 8
ROCK | 3 3 3 3 8 8 8 8 8 8 8 3 3 3 3 3 3 3 3 3 3 R 3 3 Y 3 3 3 3 3 8 8
ExsTNG ¥ 8 R 05 3 X R R % § ¥ 8 S 88 ® 5 {8 8 & § N IFI ¥ R O} Y /8 v XN 8 8 s
ELEVATION | R R R R N R R R R R R R R Q Q 3 3 3 R 3 Q Q Q ] 3 3 3 3 3 Q ] ]
oM ™ ™ ™ [o0] — (o] N~
o0 o o o 0 & ~ @
S o 8 5 8 s B 5 S g > 5 I N RN ) S 3 & g s I¥ 5 B @ T 5 3 3 3 o §
¥ 4+ o+ + + + Tt I + + ++ + + + + o+ o+ + + ++ + + + I+ + + + + + + + T+ + + +
™ [92735745) ™ ™ < < << < < < <<t < < < < < < < < << < < < << < < << < < < << < < <
STA 1+250 TO 2+290
82 82
81 I ——— = —— 81
I
80 P —— I 80
19————t—— i 79
78 —— m} 78
1 ‘”f T I 1 R - e — S I I 177
76 e e I | R = 76
7 5 . — = = . —_— . . —_— . .  E— N T - 7 5
[ —  ——— ——— 74
73 73
72 72
71 71
70 70
69 69
SANITARY| ww= © <« ~ ™~ 0 X o S < — < @ 0 <
CEwim| SN 110.00m-525mm@ & 110.00m-525mm@ & ¥ 110.00m-525mm@ & & 110.00m-525mm@ & & 110.00m-525mm@  5©  110.00m-525mm@ oo 110.00m-528mm@ o 109.77m - 525mme 0
W SAN @ 0.10% il SAN @ 0.10% Tt SAN @ 0.10% It SAN @ 0.10% v SAN @ 0.10% Tt SAN @ 0.10% Tt SAN @ 0.10% o SAN @ 0.10% N
INVERTS| W= w= w= W= w= W= w= w= tw
(4 (04 0n =z n =z (4 0n = n =z (4 n
EXSTNG § § £ 8 8§ 8§ § ¢ ¥ 8§ § R ¥ R R B /5 8 2T.¥Y ¥ '’ 8 ¥ ¥ ' OB &8 ¥ N S Y 3 & XM 88 R 83
ROCK | R R G N N N N N N N N 2 N N N N N N N N N N N N N N N N N N N N N N N N N NS
EXISTNG/E €@ RO R R R 8§ § § 8 § 8 3§ § 8§ =¥ ¥ ¥ & {§ &8 X 3 &8 & ¥YF § XN &8 B 8 8 8 ¥ /] v 3V
ELEVATION | R® N N N N N N R N N N N R N R R R R R R R N N 8 N N ] ? ? ) S ) ) ) 3 > 3 I B
B‘ B B B B B B o LDB' o o) o o) g o ) E
CHAINAGE © < w1 o 0 o 0 o 0 o 0 o Te) o N —Oo 1) o 1) i Te) o 0 o « W o ) o 0 o 1) — —
&8 & 3 S 8 o g g < 5% B3 By a b5 33 o @ o 2 N 2 ~ 83 & &3 & & 3 & 8 88 8 5 S S 38 59
+ O+ o+ + + + +F + + + + ¥ + + + + O F + + + '}E + + + f ¥ ¥ ¥ ¥ ¥ + + + + + ¥ + + + + o+ + + o+
— — — — — -t — — — — — - — — — — — — — — — - — — — — - - — N AN (V) N N N o N (V) N
I x
8 g STA 0+000 TO 1+250
<§t o SCALE Alignment - March
(7)) .
-\ H:1:2500 SCALE : 2500 HORIZ.
0 =z
hE= V:1:250 250 VERT.
o STA. 0+000 TO 2+189.77
82 82
81 81
,\/—"/‘\\f\/ﬁ\—_ﬁj
80 ] — 11— 80
79 — | T — ———79
74 e e B B B R B p—— I P — S R e — 78
s == m— i —— s S 77
Mor—m—r—Ft—rT1+ """
6 — 1 1 1T 1 1 T T | T A ! 76
75 = e e 75
— v -« ! 1 v 4ttt r tvtr vt ! 1 +r 1 |\ ‘1t | T 1t—d—1 l —
hww—r+r @ —— F——{+—+———F——+——+ ——{§——F——— {1 ——T—1——1- i 74
I | 4t 0 1 0 "ttt 0t M v N Nt 0 T THh— L [ P R
13 g S — T 73
2= : : : : 1 ~ : S S —————— 72
71 T 71
O 70
69 69
[ee] < < < < [ee) oo © [NITo) N o0 ™M n w0 © © ~ > oo © o N on N o™
¥ L2l Q © ™~ ool Q0 o Qo — N N m ™ < S n 9 - It}
SAN:ETV/\*/';; $5.28m - 600mm@<  102.98m - 600mm@ i:iz m- 600t 99.18m - 525mme 3,'§ m- 5256 @m - 5265nffh@  11000m-525mm@ & 11000m-525mm@ o & 11000m-525mm@ & 11000m-526mm@ & & 110.00m-526mm@ NN 110.00m-525mm@ o 110.00m-525mm@ ¢ & 110.00m-525mm@ ¢ gé\’;‘v';gm
S 1 SAN @ 0.109%17 1i SAN @ 0.10% TSAN @ 0.10%6 1 SAN @ 0.10% 4N @ 0.10P8AN @ 0.13%6 1 SAN @ 0.10% o SAN @ 0.10% o SAN @ 0.10% TR SAN @ 0.10% o SAN @ 0.10% o SAN @ 0.10% TR SAN @ 0.10% TRl SAN @ 0.10% i
INVERTS = w= U=z w = in] u= n= w= w= w= w= w= w= w= W |INVERTS
[ Zm z n zZn z zZ wz wz nz wz wz nz nz 2
ssTNG® S8 2 % 0§ 8 &8 § 8 § §$ 8§ % 0§ *T oL oy OB B O3 SO0y R o8 % 8 N 8 %Y 8§ ¥ ¥ o8 8 BT SN R OB S S5 8 § 8 0§y 2 0% 8, R B 2§ easme
ROCK { N N N R N N N N N N N N N N N N N N N N N N N N N 2 2 2 2 2 N N N N NG R N N N N N N X N N N N N NG © |ROCK
EXsTNG ¥ 08 8 0§ 8 ¥ § &8 ®§8 ® &8 B &8 8 & 8 58 ¥ ¥ XY 8 8 ¥ R ¥ O} Oy ORO8S B KN M OB L B O/ 8 N OB 8 Y O 8B 8% %Y 88 8 8§ uw [ExsTNG
ELEVATION ¥ N N N 2 N N N N N R R R R 8 8 % % % N 8 8 R R R R R R R R N N N N N N R N N N N N N N N N N N N N R |ELEVATION
© © I o ~ ~ ~ ~ ~ ~ ~ ~ ~
N N @ ® © © © © © © © © u
CHAINAGE § Q 28 B S & R © 2 & 3 2 8 & 23 R 8 8 3 L g8 Q 3 2 % & 3 Q2 33 & 3 2 S 3 Q2 3 &2 B Q2 S & §8 2 S & 3 2 3 & 3 g CHAINAGE
o oo o - — - - - N N N o m m oM M Mo < < < < <t 0O Te) n [Te) [{) © ©0 M~ o~ N~ N~ N~ [00) o0 @ [o0] o oo o (2] o o o o o — — = - N N N ¢
P T¥ ¥ + + + + o+ + + + + + ¥ £ ¥ + + + + I+ + + + H + + + + o+ o+ + + + T+ + + + + ¥ + + T F ¥ T T + + + + + + -

— KANATA NORTH
NO T=CH EXPANSION AREA CDP

ENGINEERING
CONSULTANTS LTD. SANITARY TRUNK

ENGINEERS & PLANNERS

Suite 200, 240 Michael Cowpland Drive OPTION 2

Ottawa, Onftario, Canada

Kem e P

Telephone (613] 254-9643 VARIES

Facsimile (el3) 254-88¢7¢ }  PBPE T T

Email: novainfo@novatech-eng.com DATE‘]AN 2014 . 112117 PP SAN 2




SCALE 1:7500
\

STA 1+175 TO 2+490 a)
SCALE @
5
82 “1- S 82
i d 1.
80 &% oS V:1:250 SHiso
O I I E— I
79 i —r ] — ; 79
78 @) — —— ] 78
77 i X5 177
Inn < O
76 5 e B o B e e e B I B B B N e 7 s e s e B B N B s = T | e e 76
75 7200 <G I I I AN N AN A A AN SN SN S S S SN N RN SN (57N SN [ S — o e S S | S S ey e e e 70
- P —
74 o &= — 74
73 /5 //////////////////// o ﬁ% 73
72 P s e 72
71+ 1= 71
— ~ —
10 e T = poc—o 0
o7 v = —— o
=i
67 —————— o e e e e T = 67
66—+1  —t++—1 T T+ T T T """ @ """ "7 T""T T 66
65 —r T T 65
oy s e NN B A N . I 64
63 AJOC“% 77777777 1T 63
62 62
61
60
59
58
28 55 2R &g 0D o 0 - © © ©Q © IS o9 - NS — 57
SAEEV/\_\IE; 110.00m - 525mm@ € Q 80.65m-525mm@ ©Q  99.23m-525mm@ £73.98m-5256mmPg = 100.08m-525mm@ < 100.07m-525mm@ ¥ X74.57m-525mm@ S 186.42m - 525mmdC = 100.03m-525mm@ & S 99.97m-525mm@ S & 101.65m-525mm@ 2% 98.95m-525mm@ &g 97.90m-525mm@ 25 121.98m - 525mm@ o
SAN @ 0.22% L saN@o22% 1l SAN @ 0.22% I L SAN@022% i i SAN @ 0.22% ©® SAN @ 0.22% ©F SAN@O022% € F SAN@0.22% © ¢ SAN @ 1.50% o SAN @ 3.00% ~ SAN @ 0.22% ~ SAN @ 0.22% ~ SAN @ 0.22% ~ T SAN @ 0.22% ~
INVERTS He 0= B = w= w= w= w= w= w= w= w= w= w
EdsTNGIS % 08 3 8§ 0§ ¥ 8 § } R OB 8 X B F o¥ ¥ 8 K = B 8§ §F O ¥ R Y s ¥ ¥ §F R g 5 K & Y F X F g ¥ T 0§ 5 8§ 88 ¥ F 0§y Y I3
ROCK | § 3 3 3 3 R 3 3 3 3 3 3 3 3 3 3 8 3 3 3 3 8 8 8 8 S S 8 8 Q Q R N N N N N N N NG R R N N N N N N N e 2 N N
EXISTING | ¥ 3 N 3 R E 9 3 8 S N 3 N Q E 3 5 ‘§ E 8 8 N N R N 2 N N B N R 3 8 N\ S N S ® N ] 3 8 N 8 S ® ] ] R S 8 N 8 E
ELEVATION | R R R Q 3 3 Q Q 3 Q Q Q & 8 3 Q 3 3 3 Q % 3 B 8 3 3 Q Q 3 R N N e N N R R R R N N N N N N N N N N N N R 8 =
& 8 b 2 & S 3 S Y ) 5 ) g el
CHAINAGE w o 0 o < W o 1) Ty =) ) o Te) <o 1) o ot} o ) o w0 o 1) o oL o 0 0o Te) oo o Te) oo W [=} Te} oo W o o) o o W o Te) o o v o o) oOw W o T} o o S
5 Q N IR & 8 33 » = § I S B ©b B 5 3 =9 @ o R =N 2 N R8 & B8 & & S 88 & 8 S 88 S S 9 g8 5 Q N a8 &y & & o8 ® g § < S22
+ + + + ¥ o+ ¥ ¥ +F + + + F+ + + ¥+ + + + f+ + + + ++ + + + F + ¥ O+ ¥ ¥ ¥ ¥ 0+ + + + F F + + + o+ o+ + + + o+ o+ + + + + o+ + + + ++ +
— — — — — — — — — — — I — — — — - — — — — — — — — — — — — — — — i (V] (V] AN N N N N N N (V] (V) (V) N N (V] N N AN N N (V) (V) (V) Ay N
STA 0+000 TO 1+175
Lc
78 m 78
77— tE > 77
761 O L 76
A E—— D ~>_
7 o= 1 75
5 ~ < Z ||
74 = &) ! 74
73 xr W ! = 73
72—<a X T Q 72
71— = e D Q9 S — 71
70 [a0]g) [\ AN : L - T ] 7
69\#\\ o [I— T i T — M v
/L/' —
68 ——— /ﬂ" 7z 68
67 ] — s 67
66 v 70T, =T - ——o66
65 I s o o T === — = — 65
64 I O T S e e e B | A m— ————— e e e e | B i 64
63 - 63
62— 62
61 61
60 60
59 59
58 58
SANITARY &8 88 Rk D 8 B & Sindo 2R 8o SANITARY
SEWER o 544.50m - 600mmgd %ﬁgﬂm - 600mr§o@g 98.78m - 600mmJd 33 113.36m - 600mmJ g(gZQm -6 mm@¥110.00m - 525mm@ g ] 110.00m - 525mm@ 8‘ Qe 1 SEWER
I 0, 1 0, Il 0, Il 0, | 0, 0, Il 0, Il
INVERTS 1 SAN @ 0.23% & BAN @ 0209 SAN @ 0.20% g SAN @ 0.20% I BAN @ 0I20%  SAN @ 0.20% g SAN @ 0.20% g INVERTS
Zz " n zz n = nz o4 n =z =
EXISTING Q N 3] S N 8 3 N 3 S Q & S ] \; S 8 3 3 3 8 N3 D R N 3 N R N 3 Q N < [ N S 3 3 N N E 2 E E N N E EXISTING
ROCK Q 8 8 3 3 3 3 3 3 3 8 8 8 8 8 8 8 8 8 8 8 8 8 3 3 8 8 3 3 3 3 3 3 3 3 3 3 3 3 3 Y 8 8 8 8 8 § [ROCK
eosTne® ¥ 05 0§ % R O R % F 3 ¥ £ 0N ¥ % ¥ 0B S Y OS5 o8 5 3 T oY S ST OB O§ 3T Y OB o8 0% T T oTog R OB B KON R T F ¥ewsme
ELEVATION & 3 S 8 8 8 3 3 8 QS 2 3 R R 3 % 3 3 3 Q 8 8 b B % 3 R R % 3 R R % 8 8 3 N R R R R R R R R R R R |ELEVATION
Q 2 s 8 3 &% R &
CHAINAGE 8 Q 8 e 8 & 3 2 S Q 3 2 3 & 3 2 S a 3 2 3 & 3 2 S I8 3 R 3 & 3 8r S Q 2 8 N 3 2 3 2 0 2 S & 3% 12 CHAINAGE
o o o oo — — — — N N N N ™ ™ ™ ™ < < < < [Te] n [Te] [Te] [{e) ©o © [{e) o © N~ N~ N~ N~ N~ o) 0] 0] 0000 (o] [e2%)Y)) (o)) ()] o o o0 o — — e —
¥ ¥ ¥ It + + + + + + + + + + + + + + + + + + + + £ f + + £ £ + + + £ + + + + +¥ + T¥+ o+ T T T T T + + +1 +
o o o oo o o o o o o o o o o o o o o o o o o o o o o O o oo o o o o O o o o o o [os's) o o — — i — — — —h —

— KANATA NORTH
NO T=CH EXPANSION AREA CDP

ENGINEERING
CONSULTANTS LTD. SANITARY TRUNK

ENGINEERS & PLANNERS

Suite 200, 240 Michael Cowpland Drive OPTION 3

Ottawa, Onftario, Canada

Kem e P

Telephone (613) 254-9643 VARIES

Facsimile (el3) 254-88¢7¢ }  PBPE T T

Email: novainfo@novatech-eng.com DATE‘]AN 2014 . 112117 PP SAN 3




NHOOO OO ON—AO DN OLOS M N
POPRNENKRENRNNNSN O OWQO QOO . Jon _
T L8 0L Y Y +
/
NHOOOOMNOSTNNAO DN OO /
WOANNNNNNNNNROOOOOS o ! /
o ad HOYVIN -- [ [ WSL=INT—6°92 0646— 8UCCSHE : 8T'ZL g6/ 6t 002+2
S 1 | \\
; 9 959/ P98/ 00S+€ |
R_/u \ E / vLel 206/ YA G/T+2
s \ EQ /
— _ | m o . . /
SLp+E ;
L | L ® cros | e ! €TEL /e | eows 05T+2
E > i
& = 35 \ \ |
N #26/ £c8/ 0SP+€
Mnu M | o : €L€L ol 988/ GZT+C
/ \
N / LVSLEMS | oy | ooy Sev+e \
. A 1 LT'6/=3N ,;, €zyL zers €08, 00T+2
| 2 667, | s68L 00v+€ \
F // Ex GovL 09t/ 769/ GL0+2Z
SEN
| 8o K \
_ $9%/ #L8L Sle+E
| e ® 98'vL 68t, | Lo/ 050+Z
{ o 2
! S <
: g 8%/ 008, 0GE+E \
o
- 90°'G. 246/ a4l §20+2
ﬂ ]
, ,,W Y6 7.=MS . . \ I \
l ! veys=an | LE4 | 8644 Scee / izl | erss | Zu 000+
| \ |
9 ) ) ]
00€+€ |
Ex govs | 6o8 Al weL | ws | oL SL6+T
g % \ ;A\\
8o
_ 2676/ A A . ) .
g9 89'9. 8094 sces 056+1 ANHOOOONOUSNOANAODONOLOSTMN
Sz \ \ WOONNMNNNNNNSNRK O O (WO OO0 ©
=1 ) ) A * 9) —~ ; ;
58°¢/ zz8/ 052+€ | 1T'9L G5¢/ 98/ S26+0
¥ 2 | 88'G. 99 | sres S26+T m
,,, |
Bl TLV.=MS . . \ \ o, O : ,
# . £L6/ rr8/ SZZ+E 02'9. el 158/ 006+0
/ TL'v2=3N 80°9. 59/ 298/ 006+T =
|
, ﬂ” 19€/ 906/ 002+€ ﬂ \ vZ'9L 26°€/ 058/ G/8+0
/ Q 62°9. 899/ 98/ G18+T
AT
Q i
s o 61€L 526/ SLT+E / 12'9. 8LHL 958/ 058+0
© MV@ 'L Gzl €06/ 068+T |
&=z any ‘ ay
Sz ; . W | 0£'9L 651/ 998/ 528+0
x < & e 76 051+e : 8v'9. prLL 5008 G28+T ; \
Gz¢/ 656/ STT+E ;,m €89 09#/ €9/ 008+0
/ . W ve'oL | L2/ | 486/ 008+T |
| TryeTNS 75'80T+E |
- LLes 8r6/ 00T+E ,, 1E'9. 18+, 2% §L1+0
/ ﬁ, 19'92 os/L 26/ SLL+T
|
9
Es 6/ 656/ SL0+E / W 6v'9L 206/ €69/ 0G2+0
,ﬂ E® ,” 199, | &L | 4SEL 052+T m,
M o N | {
/ ©2 ; . . .
,, £ ® 08z 0c6L 050+€E ; 19'9/ €26/ 506/ S2L+0
ﬂ, £ vL9L 17 226/ S2L+T |
M 52 il
J 0 = |
| = B . | . P .
, = 9/ 268/ S20+€ ,, €19, SrS/ €16/ 00L+0
w 92°9, 6124 | 9i6L 00L+T \ \ |
W, . | \
ﬂ, CLVLEM | ooz | ooz 000+€ M | 58'9. 996/ | 262 519+0
! / §8'T/=3 | vL9L gL/ #L6L GL9+T \ \ |
| |
\ 2 pLaL gL6L G16+2 I 86'9. 286/ 1¥6L 059+0
\ Ex i zL9L 1522 zl6/ 0G9+T
\ S B ” \
\ © m SHIz £9c/ 056+2 | . ) ) ] oT'LL 809/ 676/ 529+0
\ e ! 69°9. 894/ 1162 SZ9+T j
/ ¥
. 4 1
\ g . . \ | 2Ll 69/ | L6/ 009+0
| 2 240 el Score t Lo L9'9L 222/ S06/ 009+T | m
Q]
GE'69=M ) ) AN J (@)] . } .
006+ | L zeLL 059/ 086/ GLG+0
/ evgo=3 | S04 | EE ¢ nH_ so9L | s | 2682 SIG+T \ | n.W
\ . . o _ o : . .
T |5 S €569 4944 aigre OCuwao m £9'9/ 829/ 166/ 08G+T OCuwa w ev o oo 088w
\ S H !
£3 1 T8 | T8
1 o
VL © - . . o - o - : : ;
, £® <069 w0 0s8re o0 4 09'9. 826/ 688/ GZG+T o0 4T veet a9 6008 5ea0
T 2 35S [ 82E>
| S ) ; ] . . .
. 2989 ¥#69 Gz8+2 : v9'LL gL 2L 2108 005+0
\ \ = © 8s0L | £/ | 268/ 005+T x o
\ < I <
66'99=M | o oo 2969 00842 - — SLLL veLL ze08 SLp+0
/ 8/'99=3 N 95'9, S06/ €69/ SLY+T 7)) Z
| <
g #.29 6669 GL1+2 98'LL = 6G/L L¥ 08 0S7+0
EX X 1222 268/ 0Sv+T L
Te)
gy ] m
© © | | =1 . .
_ . . ,, 96°LL 9Ll 2608 SZr+0
£ ® e 9669 05L+e - 259, bl 1662 SZv+T \4 @)
8% T M I
g #1249 8269 Sz1+2 96’2 Wl z62/ 0508 007+0
Lo = 8v'9L 9L 988/ 00v+T ] O
ﬂ , £6'99=M Il 96°LL W 818/ 2508 SLE+0
; 7 | ; ' ¥ Y +
o._\.u il g599=3 | ¥ 469 ooLxe —— 9L 90°#L 828, SLE+T | =
=) wi _ . .
O w S o M R 16799 S/69 Gl9+2 . ) ] il Ll 818/ 508 0S€+0
= N_ e % Ex 9L 9cs | G/ss 05E+T E , / v 05 6EE40
0 L N 8o . . / i SS | e .
A : #, / 666/ 528+0
N O o £® 99| 9468 0597 ,, €9, 99¢s | oses Sze+T , °9
N => Sz , i
+ T S < SIS
3 : y - ) 1827 0562 00€+0
o\ S w99 | 9469 Seote £c'9/ sres | sLss 00€+T V W, / / OT@L=3N
~ 8GQ=M | pseo | cs69 009+2 f , W , S €9/, | 656/ 52240
N 929G | 629L | treL | 898/ S1Z+T RN Eg
Em | | m
ISP ‘ | S
o 8969 #/'69 GI5+2 ,, . ) S/l 816/ 052+0
¢ 9z'9. 0s€L 998/ 062+T ﬂ £
2 m ¥1°99= / =g
/9 2869 6/69 . QGSH W S 9zL 058/ §22+0
€' L9* oL | sLes | LW SZz+T ,,/ / /
: : . . Hm.mmnksm g | 66 | T800ZH0
ve'L9 8099 2,69 §25+2 — I8 ccgy 00241 Lig wr.m_
! 2o
: \A vE'29 €699 2969 005+2 oL oo coas TeT ¢ mN@ 969/ orLL SLT+0
; 937 EM -
_ﬂ,, A SN | oo, | ozows | ostao
; €€'19 G Z SLY+Z ,ﬂ,
i Zz &% b269 ; oT'9L gL 058/ 0ST+T ../
< | :
| (=}
€€19 5899 1269 0S7+2 ,/, .. £ 20/ 286/ SZT+0
L ! L09L rees 8oL GCT+T S &
& ) it
219 . r SZr+e .. £ G6°¢/ 526/ 00T+0
Q %49 | 69 €092 gLl 6c8L 00T+T \ ©Z
LL L \ R
o LL . . ,M = ’ )
ze'L9 Ge/9 z/'69 00%+2 # eces 88vL SL0+0
@) , 66'GL z6'11 658/ SL0+T ,ﬂ
j o | W ¥6'TL=MS .
/ e . . ,/ —_ oS AN ) ) 82'S50+0
‘ 16'29 G849 9669 GLE+T ) 3 £Lel 19/ 050+0
‘ - 209, 581/ or'eL 050+T Www
Sc
9.'19 1589 £z0/ 0S€+2 / ' ® 00°¢/ a2 520+0
. / 50'9. ozz/ rroL S20+T Ez
\ \ | N
w
\ 70'89 2169 oL Gze+z ZLBI=MS 892, 994/ 000+0
il 809L 2| 95/ 068/ 000+T NFQoo~OoLWIMNAoORON~OLW |, e oz w
3 WOONSNMNNNNNNNROOW0OO | ZEL 2% 23 u
/ 92'89 €869 | 990/ 00€+Z > S0 BR b= =
i oL e | o09ss 526+0 202 | X <2 <
/ | j O 0 o O
/ 05'89 z50s 160/ §l2+T = o &K ) )
/ “ vIoLQ| oeEs 258/ 056+0
/ A ] L
/1 . . . i
vv'69 Szl €Ll 052+2 ‘ | LL
/ \ ITL Q) 95 98/ §26+0
/ f ; o
: 18°0L 60/ 182/ §2Z+2 |
/ | ; 02'9L _mlu 92°€/ 158/ 006+0
L w
ANTdooor~oOoSMOANTOOONOW | >ax v O x 0z w ANTdooor~OSMOANTOOONOL | >ax v O x 0z w
OOVONNNMNNMNNMNMNNMNNMNNNNOOWOWOO Wk Z0 z0 Q OOVONNNMNNMNNMNMNNMNNMNNNNOOWOVOO Wk Z0 Z0 0
<z o} < <z o} Z
Egd | He 0 < z EQy | L b< z
%z X g E: %z X R T
) w w ﬂ ) ) w w ﬂ )

“PP SAN 4

VARIES
" 112117

EXPANSION AREA CDP
SANITARY TRUNK

KANATA NORTH
OPTION 4

“"JAN 2014

CH

254-5867

(613) 254-9643
(613)
novainfo@novatech-eng.com

ENGINEERING
CONSULTANTS LTD
Ottawa, Onftario, Canada
K2M IP6

ENGINEERS & PLANNERS

Suite 200, 240 Michael Cowpland Drive

Telephone
Facsimile

Email:




Q=93.2L/s

Q=92.0L/s

SCALE 1:7500
\

o = <
Ll n ONe)
4 L Fox
8 &PTION 3 STA 3+400 TO 4+700 o e A
: - O 4
9 SCALHE: 2500 HORIZ. SCALE e |<£ 7 -
< X v 250 VERT. . < »n < O
. ﬁ H:1:2500 |(7) P = X
, STA. 0 TO 4+700 o Z
S V:1:250 : <
72 —m =72
71 A — T T 471
70— : e — - R : —— 170
69 — y 69
68 Y% 68
6/— 11— 1 —1— 1 86
66 — =t S s 5 s s B B s s By I R R E— 66
S e T I o ) I B e e e e S I E——— s S — — N s e e o I O A T N D O N —t——165
Y E—— e T e B e | o s f 0 = | e [ s O I B I R I T R R HE H = /LY) 0’ _?,(_ ,,,,,,,,,,,,,,,, o I N — — 64
63 63
62 62
61 61
60 60
59 59
58 58
57
SANITARY B8 2R 8 83 > o RRg 83 Q& @
SEWER 5.00m 4#59mm@110.00m - 450mmg 1818 110.00m - 450mm@ g8 110.00m - 450mm@ e 8 80.65m - 450mm@ g8 99.23m - 450mm@ g8 g3.98m - 450mm®g ~ 100.08m-450mmg - 81.13m-450mmd  T-
INVERTS SAN @ QI20%  SAN @ 0.20% g SAN @ 0.20% g SAN @ 0.22% pL saN@o22% 1 SAN@022% i L [ SAN@0.22% % SAN @ 0.22% ©f SAN@O027% @
Z 0z nz 0= 0 0z h= w= w
EXISTING| & 8 3 ] 3 ] I R R N 3 N R N 3 N N = < N S ] b N N S N S S N N N 3 3 S S & M N N N R % 8 N ] ] QS Sy R N N ®
ROCK| @ 8 8 8 8 8 8 8 3 3 8 8 3 3 3 3 3 3 3 3 3 R 3 3 3 8 8 8 8 8 8 8 3 3 3 R 3 3 3 3 3 3 8 8 3 R 3 3 3 3 3 8 8
EXISTING | & 3] S N S 8 S S N 3 8 S R 8 & N 8 8 S N NS N 8 R S 3 N R R N S 3 3 S ] R J 9 3 Q S N 3 N 3 S 3 J 3 N 8 8 3
ELEVATION| & Q ] g 8 8 8 8 Q Q R R 3 3 R 3 Q 8 8 8 N R R R R R R R R R R R R R Q Q S 3 3 3 3 Q ] Q Q 3 3 3 3 3 Q Q ]
oM ™ ™ ™ [o0] — (o] N~
oo o o o iy @ ~ @
CHAINAGE 8 8 2 2 S & 3 2 3 Q 2 2 S & 3 2 3 Q 3 2 8 2 3 2 8 < I8 Q2 ] & B R 8 Q B 2K ] § 9B 2 3 g I8 2 8 28 B 2 8 38 3 2 8
< < < < n n n n © (] © © N~ M~ N~ N~ [o0] [o0] [o0] 0] (o) [2%e)0e)} (o)) (o] o o oo o i - e — N N N N N o o o ™ < <t <<t <t n nwn n n © [le]le} [{e) [{e) N~
+ + + + + + + + + + + + + + + + + + + + + ++3+  + + T T It I + + ++ + + + + o+ o+ + + ++ + + + I+ + + + + + + + T+ + + +
™ ™ ™ (92] ™ (92] ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ [92735745) ™ ™ < < << < < < <<t < < < < < < < < << < < < << < < << < < < << < < <
STA 1+250 TO 2+190
82 82
81 I ——— EE— 7 81
I
80 I ——— I 80
91— — 79
"B+ttt m} ) 78
77 ‘”f 1 T e T e i S T e e e e e R—— 77
76 ‘ — - ————— : 76
Se——r—1T—"—T i —— — — 75
L1 e — S —— = 74
73 73
72 72
71 71
70 70
69 69
o N oD n v o ~ © < N o X < X — 68
SANITARY < < n 0 ~ N~ o © ~ N~ o S - < © © ©
cEwer| SN 110.00m - 450mmg S X 110.00m - 450mm@ $ X 110.00m - 450mm@ <10 110.00m - 450mm@ 6 110.00m - 450mm@ 0 110.00m - 450mm@ < 110.00m - 450mm@ KK 109.77m - 450mm@ N
T SAN @ 0.15% oA SAN @ 0.15% 7oA SAN @ 0.15% Il SAN @ 0.15% oA SAN @ 0.15% It SAN @ 0.15% 7oA SAN @ 0.15% WA SAN @ 0.15% I
INVERTS| W= w= w= ws w= W= w= w= tw
>4 (4 0n =z 0z (4 n =z n =z (4 n
EXISTING | § S S 8 8 S 8 N N N S R N R N 3 E S o s N R 8 3 Q N S S N N S & Q N N 8 R 3 3
ROCK | N N < N N N N N N N 8 N N N N N N N N N N N N N N N N N N N N N N N N N NS
ExsTNG | 8 RO R R OR 8 O3S ¥ %8 8§ %8 03 0¥ & ¥ N O¥Y LT O}y OB/ KR ¥ OE R ¥ B P KN 8 & 8 8 8 ¥ /] v 38
ELEVATION | R® N N N N N N R N N N N R N R R R R R R R N N 8 N N ] ? ? ) S ) ) ) 3 ) > R
N~ N~ N~ N~ N~ N~ N~ N~ < N~
+ O+ o+ + + + +F + + + + ¥ + + + + + + + + + '}E + + + f ¥ ¥ ¥ ¥ ¥ + + + + + ¥ + + + + o+ + + o+
- — — — — -t — — — — — - — — — — — — — — — - — — — — - - — N NN N N N N NN (V) N
(A
x
8 g STA 0+000 TO 1+250
% o SCALE Alignment - March
%) .
g x H:1:2500 SCALE : 2500 HORIZ.
<5 V:1:250 250 VERT.
; ln_: STA. 0+000 TO 2+189.77
1
82 82
81 81
,\/—"/‘\\f\/ﬁ\—_ﬁj
80 —— — 80
79 —— I R —— —— 79
74 e e B B B R B p—— I —— T 78
77 — T T 77
mo———mF+——F—— 1t —t— 01—
78 — - r 1 [ & [ T4 L | ; . ;g
—— 1 =S co 0 1t 7 1 ! ! 1 11! | Tt -1 l
74 T I R I B R N e e T T -7 1 1 1 i 74
73 ’” = = —— — | —— — e — 73
2= : : : : 1 ~ : S S ———— —F 72
71 I 71
O 70
69 69
@® < < < < o] oo © [T N oM M n 0 © © ~ I~ o o m © o
¥ 1 0O © Q © ~~ ool Q0 o Qo — N N m ™ < S n ® - N <
SAg:vaCE; $5.28m - 600mm@ i 102.98m - 600mm@  4257m-600nEn@  99.18m-525mm@  3G.30m - 5256 m - 525nfn@  110.00m-525mm@ G 110.00m-525mm@ o 110.00m-525mm@ oo 11000m-525mm@ oo 11000m-525mm@ & 11000m-525mm@ @ 11000m-450mm@ ¥ §  110.00m-450mm@ ¥ gé\’;‘v';gm
1 SAN @ 0.10%)1 SAN @ 0.10% TSAN @ 0.10%6 1 SAN @ 0.10% AN @ 0.10P8AN @ 0.13%6 i SAN @ 0.10% voA SAN @ 0.10% voA SAN @ 0.10% Rl SAN @ 0.10% Tl SAN @ 0.10% voA SAN @ 0.10% Rl SAN @ 0.15% o SAN @ 0.15% N
INVERTS = w= U=z w = in] u= n= w= w= w= w= w= w= w= W |INVERTS
73} Zm z n Zn z 4 wz wz nz wz wz nz 0z 2
ssNGE S 2 % 0§ ¥ % 8§ § § % 8% ¥ S T o+ o5 o€ 8 3 Loy R OB R 8L OH & Y R Y 3 o8 ¥ R OB R B OS 3 OB O} § § °o®m B8 OB 5 T8 edsme
ROCK N N R N N N N N N N N N N N N N N N N N N N N N N 2 2 2 2 2 N N N N NG R N N N N N N N N N N N N NG © |ROCK
EXSTNGE ¥ © § € &% ¥ &8 & ®8 ® § 8 & 8 & ®% 8 ¥ ¥ X 8 ¥ B8 KN ¥ ¥ Oy O &8 N ME OB OBR®BR OB OB ¥ OB OB’ Y O B3 8 % B B 8 &8 4§ [ExsNe
ELEVATION ¥ N N N 2 N N N N N R R R R 8 8 % % % N 8 8 R R R R R R R R R R N N N N R N N N N N N N N N N N N N R |ELEVATION
8 & S 3 5 5 5 5 5 s 5 5 &
CHAINAGE 0 o [T) o [te] Qw W > Te] Q 0 o o Q O =) Te] Q v H9 Tel o [T) =] [te] Q 1) o « W Q o =) <0 Q ) [=} O o o o n <0 [T) o Tel > 0 [=} [te] Q « CHAINAGE
S 88 S S g a9 3 § N & IN §a & 38 58 9 § g S 28 o 0 5 3 o 3 5 R K 2 N 8 & & & 3 3% 8 > S 8 38 S a S 2 S & N Q¢
P T¥ ¥ + + + ¥ + + + + + & + ¥ £ ¥ + + + + + + + + + + + + + + o+ o+ + + + ++ + + + + ¥ + + T ¥ ¥t ¥ + + X + + + + -
o oo o o o o o o (=) o o o o o O oo o o o o o o o o o @@ o o o o o o o o o (a =] o o o oo o o — — — — — — — — — —

— KANATA NORTH
NO T=CH EXPANSION AREA CDP

ENGINEERING
CONSULTANTS LTD. SANITARY TRUNK

ENGINEERS & PLANNERS

Suite 200, 240 Michael Cowpland Drive OPTION 5

Ottawa, Onftario, Canada

Kem e P

Telephone (613) 254-9643 VARIES

Facsimile (613) 254-5867 DATE FIGURE

Email: novainfof@novatech-eng.com JAN 2014 . 112117 PP SAN 5




Lee Sheets

From: Zagorski, Joseph <Joseph.Zagorski@ottawa.ca>

Sent: Wednesday, May 21, 2014 5:14 PM

To: Cara Ruddle; Lee Sheets

Cc: Diduch, Roman; John Riddell; Tse, Wendy; Ogilvie, Chris; Whittaker, Damien
Subject: FW: Kanata North - sanitary memo 2

Hi Cara and Lee,

Please see my comments regarding your April 9 2014 Sanitary Servicing memorandum for the Kanata North Urban
Expansion Area:

1.

Provide table summarizing the design and existing flows. (land area, population, design parameters, source of
info, etc.)

Provide description of the existing Briar Ridge PS. {current capacity and serviced population, future design
capacity and population as per existing CofA, existing max flows to the station, projected additional flows from
Kanata North expansion, info on existing forcemains, etc.)

Since Options 5a and 5B are almost identical and very similar to the Option 2 | would delete Options 5A and
5B. Final balance of land for Option 2 splits what goes to Briar PS versus to trunk along March Road can be
determined at the later stages of the design process.

Split Option 4 in 4A and 4B with with 4B showing forcemain connection to Marchwood trunk since in the near
future the Marchwood Trunk will drain by gravity to the North Kanata Phase 2 Trunk bypassing the Existing
March Road PS.

Show functional plans and profiles for all of the options.

Add 60% of capital cost allowance to the estimated construction cost to get total capital cost estimate for each
option.

Provide total capital cost for each option { remove Section C of cost estimate table since it is confusing).

Let me know if you have any questions of comments. Thx.

M.Joseph Zagorski, P.Eng.

Senior Project Manager

Infrastructure Policy, Policy Development and Urban Design

Planning and Growth Management Department

City of Ottawa, 110 Laurier Avenue West. 3th Floor, Ottawa, ON K1P 1J1
tel: (613) 580-2424, ext. 22611

fax: (613) 580-2578

e-mail: Joseph.Zagorski@ottawa.ca

From: Cara Ruddle [mailto:c.ruddle@novatech-eng.com]
Sent: May 16, 2014 3:06 PM

To: Zagorski, Joseph

Cc: Lee Sheets

Subject: Kanata North - sanitary memo 2




Joe:
Please find attached a pdf copy of the cost estimate information from the sanitary memo as presented in the April 9 TAC

meeting. Please respond to confirm receipt of this email.
Please call or email if you have any questions.

Cara Ruddle, P.Eng.

Project Manager
sk o sk sk ok ok ok ok sk ok 3k sk sk sk ok ok 3k ok ok ok sk ok o ok ok sk ok sk sksk sk sk sk sk sk sk ok sk ok sk sk ks ok

Novatech Engineering Consultants Ltd
200-240 Michael Cowpland Drive
Ottawa . Ontario . Canada . K2M 1P6

Office: 613-254-9643 x 220
Fax: 613-254-5867

The information contained in this email message is confidential and is for exclusive use of the addressee.

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail or
the information it contains by other than the intended recipient(s) is unauthorized. If you are not the intended
recipient, please notify me at the telephone number shown above or by return e-mail and delete this
communication and any copy immediately. Thank you.

Le présent courriel a été expédié par le systeme de courriels de la Ville d'Ottawa. Toute distribution, utilisation
ou reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire
prévu est interdite. Si vous avez recu le message par erreur, veuillez m'en aviser par téléphone (au numéro
précité) ou par courriel, puis supprimer sans délai la version originale de la communication ainsi que toutes ses
copies. Je vous remercie de votre collaboration.
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Engineers, Planners & Landscape Architects

MEMORANDUM

DATE: MAY 13, 2016

TO: KANATA NORTH LANDOWNERS’ GROUP

FROM: MURRAY CHOWN

RE: PRELIMINARY DEMONSTRATION PLAN A-26 — UNIT COUNTS

AND DENSITIES
PROJECT NO.: 112117-0

CC: LEE SHEETS, CARA RUDDLE, ALEX MCAULEY

The following discussion of unit counts and densities is based on Preliminary
Demonstration Plan A-26, dated May 12, 2016. The total “net” residential area for this
demonstration plan is 80.10 ha. Given the Official Plan requirement to achieve a minimum
average residential density of 34 uph, the demonstration plan must accommodate a
minimum of 2,725 dwelling units.

Subject to the assumptions discussed below, the total number of units that could develop
under Preliminary Demonstration Plan A-26 is 2,950 dwelling units for an average
residential density of 36.8 uph. The potential distribution of total units by unit type is as
follows:

e 1,040 Multi-Unit Residential;
e 960 single family units;
e 950 street townhouses;

Saleable street frontage has been split between singles and townhouses so as to provide
roughly 50% singles and 50% townhouses. This is reasonable reflection of the market
preference between these two forms of housing.

With this distribution of units, 960 single family units represent just over 32% of the total of
2,950 units. This does not meet the Official Plan requirement to accommodate a minimum
of 45% singles. 960 single family units represent just over 35% of the minimum of 2,725
dwelling units. (1,225 single family units would represent 45% of 2,725 units.)

C:\USERS\AMCAULEY.NOVATECH\APPDATA\LOCAL\MICROSOFT\WINDOW S\TEMPORARY INTERNET FILES\CONTENT.OUTLOOK\X1S5YOQG\20160513_A-26-
UNIT_COUNTS_AND_DENSITIES.DOCX
PAGE 1 OF 2
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Engineers, Planners & Landscape Architects

A minimum of 295 “apartments” will be required to meet the minimum Official Plan
requirement of 10% of total units. If 30% of the potential “Multi-Unit Residential” units are
constructed as “apartments” this requirement will be met.

Multi-Unit Residential:

The density of the Foxwoods (EQ Homes) in Kanata is 49 uph. The density of Klondike
Crossing (Minto) is 63 uph. The density of Fairwinds West (Mattamy) is 77 uph. The
density of Heritage Hills (Birgil) is 164 uph. For the purposes of this memo, an average
density of 65 uph was assumed for the 15.96 ha. of Multi-Unit Residential land for a total of
approximately 1040 dwelling units.

Note that as the average density for “Multi-Unit Residential” units goes up, the total number
of units in the development will increase, requiring a proportional increase in the number of
single family dwellings to respect current Official Plan polices (45% singles).

Single Family Units:

Demonstration Plan A-19 provides a total of approximately 59,350 feet of saleable street
frontage. Assuming an average lot width of 40 feet for single family dwellings, 960 singles
would take up 38,400 feet of available saleable street frontage.

Street Townhouses:

Assuming an average lot width of 22 feet for street townhouses, 950 street townhouses
would take up 20,950 of the saleable street frontage.

C:\USERS\AMCAULEY.NOVATECH\APPDATA\LOCAL\MICROSOFT\WINDOW S\TEMPORARY INTERNET FILES\CONTENT.OUTLOOK\X1S5YOQG\20160513_A-26-
UNIT_COUNTS_AND_DENSITIES.DOCX
PAGE 2 OF 2

Suite 200, 240 Michael Cowpland Drive, Ottawa ON K2M 1P6  Tel: 613.254.9643 Fax: 613.254.5867 www.novatech-eng.com



KANATA NORTH URBAN EXPANSION AREA
COMMUNITY DESIGN PLAN
Global Wastewater Flows

PROJECT : 112117

DESIGNED BY: ARM Engineers, Planners & Landscape Architects
CHECKED BY: CJR
DATE: May-16

Table C-6a - Based on Demonstration Plan "A-26"

Population Total Sanitary
Area (ha) Units* Population | Flow (L/s) Peak Factor Infiltration (L/s) Flow (L/s)

Schools 11.12 9.7 1.5 3.1 12.8
Creek Corridor 12.22 0.0 0.0 0.0 0.0
Swm Blocks 4.08 0.0 0.0 0.0 0.0
Parks 10.65 0.0 0.0 0.0 0.0
Commercial - Mixed Use 15.91 13.8 1.5 4.5 18.3
Park and Ride 2.54 0.0 0.0 0.7 0.7
Misc. Ex. Lands (School) 5.70 4.9 1.5 1.6 6.5
Fire Hall 0.83 0.7 1.5 0.2 1.0
Residential 80.10 224 224
Singles 1056 3590 43.6 3.0 0.0 0.0
Street Townhouse 1045 2822 343 3.0 0.0 0.0
Multi-Unit Residential 1144 2574 31.3 3.0 0.0 0.0
Roads 40.21 0.0 0.0 11.3 11.3
Total 183.36 3245 8986 138.4 43.8 182.2

* Based on May 13, 2016 Novatech Memo + 10%
Commercial/Institutional flows = 50,000 L/ha/day
Population Flow = 350 L/person/day
Infiltration = 0.28 L/s/ha
Singles = 3.4 persons per unit
Street Townhouse = 2.7 persons per unit
Multi-Unit Residential = 50% Towns @ 2.7 persons per unit & 50% Apartments @ 1.8 persons per unit

Date: February 25, 2016
Revised: May 11, 2016 M:\2012\112117\DATA\Calculations\Sewer Calcs\SAN\OverallSanFlows.xlsx



KANATA NORTH URBAN EXPANSION AREA TABLE C-6b:
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COMMUNITY DESIGN PLAN SANITARY SEWER DESIGN SHEET NO I ‘ H
Engineers, Planners & Landscape Architects
LOCATION RESIDENTIAL AREA AND POPULATION ICI INFILTRATION FLOW PIPE
Cumulative IND COMM INST
Street From To Total Dwellings Density (Net ha) Pop. Residential Peak | Peak | Area | Accu. |Peak Area | Accu. [Area Accu. | Peak | Total Accu. Area Infiltration| Total Dia Dia | Slope | Velocity|Capacity, Ratio
Node Node Area SFH | SD/TH Low® High4 Area Pop. Factor | Flow Area |Factor Area Area | Flow | Area New Exist Flow Flow Act | Nom (Full) (Full) | Q/Qfull
(ha) 3.4 2.7 101 161 (ha) New Exist (I/s) (ha) (ha) (ha) | (ha) | (ha) | (ha) | (I/s) (ha) (ha) (I/s) (I/s) (mm) | (mm)| (%) (m/s) (I/s) (%)
pers/ea| pers/ea pers/ha per/ha
EAST KNCDP
E-1 E-1 E-3 4.47 3.00 303.0 3.00 303 4.00 4.9 0.0 4.47 4.47 1.3 6.2 203| 200/ 0.40 0.67 21.6| 28%
E-2 E-2 E-3 591 4.29 433.3 7.29 736 3.88 11.6 0.0 591 10.38 29 14.5 203| 200| 0.35 0.62 20.2) 72%
E-3 E-3 E-6 9.42 6.51 657.5| 13.80 1394 3.70 20.9 0.0 9.42 19.80 55| 264 254 250 0.40 0.77 39.2 67%
E-4 E-4 E-5 6.89 3.12 1.36) 534.1 3.12 534 3.96 8.6 0.0 6.89 6.89 1.9 10.5 203| 200| 1.00 1.05 342 31%
E-5 E-5 E-9 4.70 1.46 147.5 4.58 682 3.90 10.8 229 229 2.0 4.70 11.59 3.2 16.0 203| 200/ 0.35 0.62 20.2) 79%
E-6 E-6 E-9 3.28 2.32 234.3| 16.12 1628 3.65 24.1 0.0 3.28 23.08 6.5 30.6 305/ 300/ 0.25 0.69 50.4| 61%
E-7 E-7 E-8 10.04 7.21 728.2 7.21 728 3.88 115 0.0 10.04 10.04 2.8 14.3 203| 200/ 0.40 0.67 21.6| 66%
E-8 E-8 E-9 4.05 2.94 296.9/ 10.15 1025 3.79 15.8 0.0 4.05 14.09 3.9 19.7 254 250 0.30 0.67 339 58%
E-9 E-9 MH 209 3.98 3.06 309.1| 33.91 3644 3.37 49.7 2.29 2.0 3.98 52.74 14.8 66.5 381 375/ 0.22 0.75 85.7| 78%
Total Flows From East KNUEA 52.74 3644 33.91 3644 3.37| 49.7 2.29| 1.99 52.74 14.77| 66.49
X-1 (Brookside Subdivision)* MH 209 32.80 2216.1| 26.04 2216 3.55 18.2 6.76| 6.76 2.3| 32.80 32.80 11.5| 32.0
*Population from Novatech #103106 Sanitary Sewer Design Sheet
MH 209  MH 208 0.0/ 59.95 3644 2216 3.18 63.3 6.76 2.29 79| o0.00 52.74| 32.80 26.2| 974 457, 450, 0.20 0.81 1329 73%
MH 208  MH 207 0.0/ 59.95 3644 2216 3.18 63.3 6.76 2.29 79| 0.00 52.74| 32.80 26.2| 974 457, 450, 0.20 0.81 1329 73%
X-2 (Brookside Subdivision) MH 207  MH 206 3.12 44 118.8| 63.07 3644 2335 3.17 64.0 6.76 2.29 79| 312 52.74| 3592 27.3] 99.2 457 | 450 0.20 081, 1329 75%
X-3 (Brookside Subdivision)** MH 206  MH 205 9.81 244 658.8 72.88 3644 2994 3.13 67.9 6.76 2.29 79| 9.81 52.74| 4573 30.8]| 106.5 457 | 450 0.21 083 136.2 78%
**244 TH units = 107 Units from Novatech #103106 Sanitary Sewer Design Sheet, plus future 137 units North of Klondike and West of Marconi (5.67ha @ 65pers/ha)
X-13 (Future Industrial Lands) Future MH 205 20.99 15.85 15.85 3.6 13.2| 20.99 20.99 59| 191
Briar Ridge Pump Station Access Road MH 205  \MH 204 72.88 3644 2994 3.13 67.9 15.85 3.6 6.76 2.29| 21.1 0.00 73.73| 4573 36.6| 125.6 457 | 450 0.20 081 1329 94%
Briar Ridge Pump Station Access Road MH 204  MH 203 72.88 3644 2994 3.13 67.9 15.85 3.6 6.76 229 21.1 0.00 73.73| 4573 36.6| 125.6 457 | 450 0.20 081, 1329 94%
Briar Ridge Pump Station Access Road MH 203  MH 202 72.88 3644 2994 3.13 67.9 15.85 3.6 6.76 2.29| 21.1 0.00 73.73| 4573 36.6| 125.6 457 | 450 0.25 091 1486 85%
Briar Ridge Pump Station Access Road MH 202 MH 201A 72.88 3644 2994 3.13 67.9 15.85 3.6 6.76 229 21.1 0.00 73.73| 4573 36.6| 125.6 457 | 450 0.26 092 1516 83%
Briar Ridge Pump Station Access Road MH 201A \MH 201 72.88 3644 2994 3.13 67.9 15.85 3.6 6.76 229 21.1 0.00 73.73| 4573 36.6| 125.6 457 | 450 0.25 091 1486 85%
Briar Ridge Pump Station Access Road MH 201 MH 200 72.88 3644 2994 3.13 67.9 15.85 3.6 6.76 229 21.1 0.00 73.73| 4573 36.6| 125.6 457 | 450 0.25 091 1486 85%
Briar Ridge Pump Station Access Road MH 200  EXMH1 72.88 3644 2994 3.13 67.9 15.85 3.6 6.76 229 21.1 0.00 73.73| 4573 36.6| 125.6 457 | 450 0.23 0.87 1425 88%
RIDDELL VILLAGE (X-4)*** EXMH1 42.42 3100 3100 3.43 24.6 296, 296 1.0 42.42 42.42 14.8| 40.5
***Population from Novatech #103106 Sanitary Sewer Design Sheet
EXMH1 EXMH2 72.88 3644 6094 2.97 85.6 15.85 3.6 6.76 5.25| 23.6( 0.00 73.73 88.15 51.5] 160.8 457 | 450 0.30 099 1628 99%
EXMH2 EXMH4 72.88 3644 6094 2.97 85.6 15.85 3.6 6.76 5.25| 23.6( 0.00 73.73| 88.15 51.5] 160.8 457 | 450 0.30 099 1628 99%
X-14 (Future Industrial Lands east of Marshes Golf Course) EXMH4 EXMH5 19.23 72.88 3644 6094 2.97 85.6| 19.23 | 35.08 3.1 6.76 5.25| 356 19.23 9296 88.15 56.9| 178.1 457 | 450 0.44 1.20 197.2, 90%
EXMH5 PS 72.88 3644 6094 2.97 85.6 35.08 3.1 6.76 5.25| 35.6( 0.00 9296 88.15 56.9]| 178.1 457 | 450 0.40 1.14 188.0 95%
[Briar Ridge Pump Station 72.88 3644| 6094 297 856 35.08 3.1 6.76 5.25| 35.6| 000 92.96 86.15 56.9] 178.1
WEST KNUEA / MARCH ROAD
W-1 W-1 W-3 7.51 5.14 519.1 5.14 519 3.97 8.3 0.0 7.51 7.51 2.1 10.4 203| 200/ 0.40 0.67 21.6| 48%
0.0
W-2 W-2 W-3 8.94 2.36 238.4 2.36 238 4.00 39 432 432 3.8 8.94 8.94 25 10.1 203| 200/ 0.35 0.62 20.2| 50%
0.0
W-3 W-3 W-4 6.52 1.97 2.16| 546.7| 11.63 1304 3.72 19.7 0.0 6.52 22.97 6.4 26.1 254 250 0.70 1.02 51.9| 50%
W-5 W-5 W-6 4.20 2.74 276.7 2.74 277 4.00 4.5 0.0 4.20 4.20 1.2 57 203| 200/ 0.35 0.62 20.2| 28%
W-6 W-6 W-8 4.29 3.04 307.0 5.78 584 3.94 9.3 0.0 4.29 8.49 24 11.7 203| 200/ 0.35 0.62 20.2| 58%
0.0
W-7 W-7 W-8 7.39 4.24 428.2 4.24 428 4.00 6.9 0.0 7.39 7.39 2.1 9.0 203| 200| 1.60 1.33 432 21%
W-8 W-8 W-9 2.85 1.02 0.55| 191.6/ 11.59 1204 3.75 18.3 0.0 2.85 18.73 52 235 254 250 0.35 0.72 36.7| 64%
W-4 W-4 MR-1 3.10 0.0/ 23.22 2508 3.51 35.6 0.35| 0.35/ 0.83] 5.15 4.8 3.10 26.07 7.3 47.7 254 250 1.00 1.22 620 77%
0.0
W-14 W-14 W-15 3.79 0.36 36.4 0.36 36 4.00 0.6 2.89 2.89 25 3.79 3.79 1.1 4.2 203| 200/ 0.35 0.62 20.2] 21%
W-15 W-15 W-17 3.17 2.20 222.2 2.56 259 4.00 4.2 0.0 3.17 6.96 1.9 6.1 203| 200/ 0.35 0.62 20.2] 30%
Page 1 of 2
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KANATA NORTH URBAN EXPANSION AREA TABLE C-6b:

—
—
COMMUNITY DESIGN PLAN SANITARY SEWER DESIGN SHEET NO I ‘ H
Engineers, Planners & Landscape Architects
LOCATION RESIDENTIAL AREA AND POPULATION ICI INFILTRATION FLOW PIPE
Cumulative IND COMM INST
Street From To Total Dwellings Density (Net ha) Pop. Residential Peak | Peak | Area | Accu. |Peak Area | Accu. [Area Accu. | Peak | Total Accu. Area Infiltration| Total Dia Dia | Slope | Velocity|Capacity, Ratio
Node Node Area SFH | SD/TH Low® High4 Area Pop. Factor | Flow Area |Factor Area Area | Flow | Area New Exist Flow Flow Act | Nom (Full) (Full) | Q/Qfull

(ha) 3.4 2.7 101 161 (ha) New Exist (I/s) (ha) (ha) (ha) | (ha) | (ha) | (ha) | (I/s) (ha) (ha) (I/s) (I/s) (mm) | (mm)| (%) (m/s) (I/s) (%)
W-16 W-16 W-17 6.55 3.17 1.78 606.8 4.95 607 3.93 9.7 0.0 6.55 6.55 18] 115 203| 200 0.35 0.62 20.2) 57%
W-17 W-17 MR-1 3.43 0.0 7.51 865 3.84 135 3.05 3.05 8.04 9.6] 6.48 19.99 5.6 28.7 254/ 250 0.30 0.67 339 84%
MR-1 (MARCH ROAD) MR-1 MR-2 1.36 0.0 30.73 3373 3.40 46.4 3.40 8.04 9.9 136, 47.42 13.3| 69.6 610/ 600 0.10 0.69 2024 34%
W-9 W-9 MR-2 7.17 1.13 181.9 1.13 182 4.00 2.9 1.38 1.38|3.77| 3.77 45 7.17  25.90 73| 147 203| 200 1.20 1.15 374 39%
MR-2 (MARCH ROAD) MR-2 MR-3 1.37 0.0 33.23 3555 3.38 48.7 4,78 11.81| 144 137 74.69 209 84.0 610/ 600 0.10 0.69 2024 41%
W-10 W-10 W-11 1.53 0.78 125.6 0.78 126 4.00 2.0 0.0 1.53 1.53 0.4 25 203| 200 0.70 0.88 286 9%
W-11 W-11 MR-3 3.55 1.64 264.0 2.42 390 4.00 6.3 1.08 1.08 09| 3.5 5.08 14 8.7 203| 200 0.70 0.88 28.6 30%
W-18 W-18 W-19 3.90 1.21 1.82) 4152 3.03 415 4.00 6.7 0.0 3.90 3.90 1.1 7.8 203| 200 0.35 0.62 20.2) 39%
W-19 W-19 MR-3 9.23 0.0 3.03 415 4.00 6.7 8.83 8.83 7.7 9.23 1313 3.7 18.1 254/ 250 0.25 0.61 31.0 58%
MR-3 (MARCH ROAD) MR-3 MR-4 4.74 0.0 38.68 4360 3.30 58.3 2.06 16.75 11.81| 24.8| 474 9764 27.3| 1104 610/ 600 0.10 0.69 2024 55%
W-12 W-12 X-12 11.62 2.24 6.98 1350.0 9.22 1350 3.71 20.3 2.01| 201 1.7] 1162 11.62 33| 253 254/ 250 0.30 0.67 339 75%
X-12 (BIDGOOD / HALTON TERRACE) X-12 MR-4 3.54 0.79 127.2| 10.01 1477 3.68 22.0 0.0] 354 15.16 42| 26.3 254/ 250 1.00 1.22 62.0 42%
X-5 (760 & 788 March Road) X-5 MR-4 1.76 1.76 283.4 1.76 283 4.00 4.6 0.0 1.76 1.76 0.5 5.1
MR-4 (MARCH ROAD) MR-4 MH 186 4.71 0.0, 50.45 6120 3.16 78.4 16.75 13.82| 26.5| 4.71 119.27 33.4| 138.3 610/ 600 0.10 0.69 2024 68%
X-6 (750 March Road, Blue Heron Co-op Homes)**** X-6 X-8 1.29 83 224.1 1.29 224 4.00 2.1 0.0 1.29 1.29 0.5 2.5

**+% 83 units obtained from Co-op website (http://www.chaseo.ca/member/blue-heron-co-op/)
X-7 (Morgans Grant) ***** X-7 X-8 48.45| | | | | 3188.0| 49.74 3188 342| 252 0.0| 48.45 49.74 17.4| 426
x4+ Information obtained from JL Richards #24566, Sanitary Design Sheet, July 2012
X-8 (Inverary Drive) X-8 MH 186 4.31 39 49 264.9 | 54.05 3677 3.37 28.6 0.0| 4.31 54.05 18.9| 47.6
Shirley's Brooke Drive MH 186  MH 184 0.00 0.0| 104.50 6120 3677 2.96 98.7 16.75 13.82| 26.5| 0.00 119.27 54.05 52.3| 177.5 610/ 600 0.10 0.69| 202.4| 88%
X-9 (Mckinley Drive) X-9 MH 184 7.84 117 315.9 316 4.00 2.9 2.73| 273 2.4 7.84 7.84 2.7 8.0
Shirleys Brooke Drive MH 184  MH 182 0.00 0.0| 104.50 6120 3993 2.95| 100.4 19.48 13.82| 28.9| 0.00 119.27 61.89 55.1] 184.4 610/ 600 0.10 0.69| 2024 91%
Shirleys Brooke Drive MH 182 MH 1 0.00 0.0| 104.50 6120 3993 2.95| 100.4 19.48 13.82| 28.9| 0.00 119.27 61.89 55.1]| 184.4 610/ 600 0.10 0.69| 2024 91%
X-10 (Sandhill Road) MH 1 11.62 9 60 5.32|1049.1 11.62 1049 3.79 9.2 211, 211 1.8 11.62 11.62 4.1 151
X-11 MH 1 0.87 0.87| 140.1 0.87 140 4.00 1.3 0.0| 087 0.87 0.3 1.6
Briar Ridge Pump Station PS MH 1 72.88 3644 6094 2.97| 85.623 0 35.08 3.1 0.00 6.76]/0.00 5.25| 356/ 0.00 9296 88.15 56.9| 178.1
EAST MARCH TRUNK MH 1 EMT 0.00 0.0/ 189.87 9764 11276 2.63 1727 35.08 3.1 26.24 21.18| 66.3| 0.00 212.23 162.53 116.3| 355.3 762| 750 0.10 0.80 367.1 9%
DESIGN PARAMETERS Designed: Alex McAuley PROJECT:
Average Daily Flow (Future)= 350 L/cap/day Industrial Peak Factor= per MOE graph Kanata North Community Design Plan
Average Daily Flow (Existing)= 200 L/cap/day Extraneous Flow (Future)= 0.28 L/s/ha
Indust/Comm/Inst Flow (Future)= 50000 L/ha/day Extraneous Flow (Existing)= 0.35 L/s/ha (Jan 2008 monitored event) Checked: CJR CLIENT:
Indust/Comm/Inst Flow (Existing)= 20000 L/ha/day Minimum Velocity= 0.60 m/s Kanata North Land Owners
Max Res Peak Factor= 4.00 Manning's n= 0.013 Dwg. Reference: 112117-SAN1
Comm/Inst Peak Factor= 1.50 112117-SAN2 Date: May, 2016
Notes:
1. Existing sanitary sewers tributary to, and not receiving flow from the KNUEA Trunk sewer have not been analysed for capacity Upgraded Existing Sanitary Sewers
2. Existing unit counts obtained from City of Ottawa geoOttawa (2014) parcel counts, unless otherwise indicated
3. Low Density based on (16.6 Singles/net ha * 3.4pers/unit) + (16.5 Towns/net ha * 2.7pers/unit)
4. High Density based on (35.8 Towns/net ha * 2.7pers/unit) + (35.8 Apartments/net ha * 1.8pers/unit)
5. Overall unit counts for the KNCDP are based on Demonstration Plan "A-24", plus 10% to allow for flexibility in unit type distribution
Page 2 of 2
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Ottawa Sewer Design Guidelines

APPENDIX 4-B PEAKING FACTOR FOR INDUSTRIAL AREAS
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Engineers, Planners & Landscape Architects

Community Design Plan

Kanata North Urban Expansion Area

Preliminary Servicing Costs Sanitary Sewer Installation
Prefered Option 2 - Detailed

ITEM EST.
NO. ITEM QTy UNIT UNIT PRICE TOTAL AMOUNT
Outlet - East March Trunk Sewer
SECTION A - GENERAL
1 |Erosion and Sediment Control 1 LS $75,000.00 $75,000.00
2 |Ground Water Pumping & Management 1 LS $180,000.00 $180,000.00
3 [Traffic Control 1 LS $95,000.00 $95,000.00
TOTAL SECTION A - GENERAL $350,000.00
SECTION B - SANITARY SEWER & APPURTENANCES
1 |Sanitary Sewer
i) 600mm dia. Conc. 65-D (3 - 4m deep) 660 m $450.00 $297,000.00
ii) 600mm dia. Conc. 65-D (4 - 5m deep) 150 m $550.00 $82,500.00
iii) 600mm dia. Conc. 65-D (5 - 6m deep) 441 m $650.00 $286,650.00
iv) 600mm dia. Conc. 65-D (6 - 7m deep) 694 m $750.00 $520,500.00
v) 600mm dia. Conc. 65-D (7 - 8m deep) 200 m $850.00 $170,000.00
vi) 600mm dia. Conc. 65-D (8 - 9m deep) 200 m $950.00 $190,000.00
vii) Upsize Ex. 375 to 600mm (2 - 6m) (SB Drive) 201 m $1,300.00 $261,300.00
2 |Sanitary Manholes
i) 1200mm dia. (3m - 4m in height) 5 ea $6,000.00 $30,000.00
ii) 1200mm dia. (4m - 5m in height) 3 ea $7,000.00 $21,000.00
ii) 1200mm dia. (5m - 6m in height) 5 ea $9,000.00 $45,000.00
iv) 1200mm dia. (6m - 7m in height) 7 ea $10,000.00 $70,000.00
v) 1200mm dia. (7m - 8m in height) 3 ea $11,000.00 $33,000.00
vi) 1200mm dia. (8m - 9m in height) 2 ea $12,000.00 $24,000.00
vii) Upsize ex 1200mm MH to 1500mm 4 ea $20,000.00 $80,000.00
3 |Rock Excavation 9,200 m?3 $120.00 $1,104,000.00
4 |Roadway Reinstatment 14,000 m? $100.00 $1,400,000.00
5 [lron Adjustment 24 ea $500.00 $12,000.00
6 [TV (x2) 2,546 m $10.00 $25,460.00
7 |By Pass Pumping 201 m $200.00 $40,200.00
Storm Sewer - Remove & Reinstate On Shirley's
8 |50k Dr. parallel to Sanitary 1 LS $218,480.00 $218,480.00
TOTAL SECTION B - SANITARY SEWER & APPURTENANCES $4,911,090.00

Novatech

Construction Total

$5,261,090.00

60% Capital Cost Allowance

$3,156,654.00

Total | $8,417,744.00
Total Flow L/s 131.9
Gross Cost $/(L/s) $63,819.00

M:\2012\112117\DATA\Contract Admin\Estimates\112117-SanCostEstimate.xls
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Engineers, Planners & Landscape Architects

Community Design Plan

Kanata North Urban Expansion Area

Preliminary Servicing Costs Sanitary Sewer Installation
Prefered Option 2 - Detailed

Outlet - Briar Ridge Pump Station
SECTION A - GENERAL
1 |Erosion and Sediment Control 1 LS $10,000.00 $10,000.00
2 |Ground Water Pumping & Management 1 LS $20,000.00 $20,000.00
3 [Traffic Control 1 LS $10,000.00 $10,000.00
TOTAL SECTION A - GENERAL $40,000.00
SECTION B - SANITARY SEWER & APPURTENANCES
1 |Sanitary Sewer
i) 375mm dia. PVC (4 - 5m deep) [no Reinstate] 102 m $300.00 $30,600.00
i) 375mm dia. PVC (5 - 6m deep) [no Reinstate] 219 m $350.00 $76,650.00
ii) 375mm dia. PVC (4 - 5m deep) [Reinstate] 118 m $300.00 $35,400.00
iv) 375mm dia. PVC (5 - 6m deep) [Reinstate] 225 m $350.00 $78,750.00
v) Upsize Ex. 375 to 450mm (3 - 6m) (Under SB) 164 m $1,300.00 $213,200.00
2 |Sanitary Manholes
i) 1200mm dia. (4m - 5m in height) 4 ea $7,000.00 $28,000.00
ii) 1200mm dia. (5m - 6m in height) 4 ea $9,000.00 $36,000.00
iii) Recore ex manholes 3 ea $5,000.00 $15,000.00
3 [Sanitary Overflow
i) 375mm dia. PVC (1 - 2m deep) [no Reinstate] 378 m $300.00 $113,400.00
ii) 1200mm dia. (1m - 2m in height) 4 ea $5,000.00 $20,000.00
4 |Roadway Reinstatment 2,600 m? $100.00 $260,000.00
5 [lron Adjustment 15 ea $500.00 $7,500.00
6 [TV (x2) 1,206 m $10.00 $12,060.00
7 |By Pass Pumping 164 m $200.00 $32,800.00
8 |BRPS Upgrades to meet firm capacity 1 LS $500,000.00 $500,000.00
TOTAL SECTION B - SANITARY SEWER & APPURTENANCES $1,459,360.00
SECTION C - BRIAR RIDGE PUMP STATION COST SHARING
1 |BRPS/Forcemain = 50.5L/s / (50.5+183)L/s 21.6% LS $1,866,101.90 $403,078.01
2 I:gjgl((é%ir/slong Rail Corridor = 50.5L/s / Pipe 38.0% LS $673,248.00 $255,834.24
TOTAL SECTION C - BRIAR RIDGE PUMP STATION COST SHARING $658,912.25

Construction Total

$2,158,272.25

60% Capital Cost Allowance

$1,294,963.35

Total $3,453,235.60
Total Flow L/s 50.3
Gross Cost $/(L/s) $68,653.00
Note: DC recoverable Items are highlighted in blue
Novatech M:\2012\112117\DATA\Contract Admin\Estimates\112117-SanCostEstimate.xls 2016-05-26
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Lee Sheets

From: Lee Sheets

Sent: Friday, June 13, 2014 11:19 AM

To: Zagorski, Joseph; Damien.Whittaker@ottawa.ca; Chris.Ogilvie@Ottawa.ca
Cc: Cara Ruddle (c.ruddle@novatech-eng.com)

Subject: KNUEA - Sanitary HGL and Overflow Issue

Attachments: 112117-SAN PP OPT2-HGL.pdf

Hi Gentlemen

Further to our TAC meeting discussion and our subsequent conversation we have prepared this e-mail to provide
background information related to the existing HGL issues in the trunk sanitary sewer outletting to the Briar Ridge
Pumping Station.

The BRPS contains a primary overflow at an elevation of 67.29. The design of the Brookside subdivision proposed a
secondary overflow at an invert elevation of 67.30. The resultant HGL for the sanitary upstream of this secondary
overflow is 67.44. We have used this HGL as our starting point in our model.

Please find attached a graphical representation { Plan and Profile ) for the HGL under four conditions:

-Condition # 1 — Original HGL resulting from the development of the Brookside subdivision — shown in black

-Condition # 2 — KNUEA flow of 52 L/s added to original HGL resulting from the development of the Brookside
subdivision — shown in red

-Condition # 3 — KNUEA flow of 52 L/s added to original HGL resulting from the development of the Brookside
subdivision. Possible upgraded trunk sewers downstream ( approximately 900 metres of existing 450mm and 375mm
required to be upgraded to 600mm — shown in green

-Condition # 4 — KNUEA flow of 52 L/s added to original HGL resulting from the development of the Brookside
subdivision. Proposed Tertiary (third) overflow to the proposed SWM pond. Elevation of the overflow 67.50, resultant
HGL 67.67 —shown in blue

The result of Condition # 2 (do nothing) is the HGL is out of the ground for our proposed development and well above
existing USF’s in Brookside. Condition # 3 is very expensive option resulting in the replacement of approximately 900 m
of existing trunk sewer. Condition # 4 is the proposed solution resulting in no increase in the HGL in the Brookside
Subdivision.

We are hoping that this e-mail and attachment will give you an understanding of our rationale behind proposing a third
overflow pipe. We are trying to tie up these loose ends for our TAC on June 19.

Lee

J. Lee Sheets, CET

Senior Project Manager

Novatech Engineering Consultants Ltd
200-240 Michael Cowpland Drive
Ottawa . Ontario . Canada . K2M 1P6

Office: 613-254-9643 X209



Fax: 613-254-5867

The information contained in this email message is confidential and is for exclusive use of the addressee.
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KANATA NORTH URBAN EXPANSION AREA
COMMUNITY DESIGN PLAN

Table C-7: BRPS Trunk Sewer HGL Analysis with Additional Bypass (Buildout)
PROJECT : 112117

DESIGNED BY: ARM N O TEC H

CHECKED BY: CR Engineers, Planners & Landscape Architects

DATE: Mar-16
Total Flow (L/s) HGL (m) Check Freeboard
Previous Previous KNCDP
BRPS HGL KNCDP BRPS HGL KNCDP minus Preliminary
Comment Node ID Analysis* | Analysis** Analysis* Analysis Previous USF (0.3m Min)
Overflow upstream of
BRPS 201 67.44 67.44 0.00
201A 76 142.25 67.50 67.50 0.00
201B 76 142.25 67.56 67.55 -0.01
202 76 142.25 67.63 67.62 -0.01
203 76 142.25 67.69 67.67 -0.02
204 63 129.25 67.73 67.71 -0.02
205 63 129.25 67.78 67.74 -0.04
206 51 117.25 67.79 67.76 -0.03
207 42 108.25 67.82 67.77 -0.05
208 41 107.25 67.88 67.79 -0.09
209 41 107.25 67.90 67.80 -0.10
Prop MH, connect to ex KNCDP-9 66.25 67.80
KNCDP-8 66.25 67.79
KNCDP-7 66.25 67.79
Limit of KNCDP KNCDP-6 66.25 67.78
KNCDP-5 66.25 67.78 69.0 1.2
KNCDP-4 66.25 67.78 69.0 1.2
KNCDP-3 66.25 67.80 69.0 1.2
KNCDP-2 66.25 67.77 69.2 1.4
KNCDP-1 66.25 67.76 69.3 1.5
Overflow at KNCDP to
Pond 3 (east)] KNCDP-OUT 67.51 69.3 1.8
* Refer to Briar Ridge Pump Station Hydraulic Grade Line Analysis (NECL #103106) included in

Appendix C-4
** Flows equal to previous BRPS HGL Analysis plus 66.25L/s peak KNCDP flow. Refer to Table C-6a for KNCDP
flows to the BRPS.

PREPARED BY: NOVATECH
2016-04-01 M:\2012\112117\DATA\Calculations\Sewer Calcs\SAN\201602-BRPS-HGL.xIsx



BRIAR RIDGE PUMP STATION

HYDRAULIC GRADE LINE ANALYSIS

This spreadsheet uses the Darcy-Weisbach equation to calculate hydrauiic losses throuh a pipe network with a specified flow rate. Minor losses are accounted for inciuding both pipe bend losses and structure losses.
The spreadsheet returns the upstream hydraulic grade line if surcharged or the pipe obvert if free flow conditions exist. The HGL slope is calculated and the minimum USF elevation must be at least +0.30m above the HGL.

BROOKSIDE SUBDIVISION - SANITARY SEWER DESIGN

Bend Coefficients

0 45 90 <----Bend (in degrees)
0.00 0.29 1.02 900 mm pipe or greater (benching)
0.00 0.40 1.32 825 mm pipe or smaller {300 mm sump)

M:\2003\103106\Data\Calculations\SAN HGL_20070829.xIs\HGL_SAN.xls

GROUND TOTAL HEAD MIN,
ocation MANHOLE EL':\‘,’/E;‘;)N ELEvaTion | COVER | PIPEPARAmMETERS | 'Ol o | o COMPUTATIONAL COLUMNS Loss | SURCHARGE HGL PIPE | sp Manhole Loss
us | DS u/s /s u/s u/s Dia Length ‘n' 3 (m%s) Qeap Pipe Friction Velocity HL u/s u/s D/S | SLOPE | SLOPE uss Diameters (mm) Bend HLyy
| (m) (m) (m) (m) (mm) | (m) (m'/s) Area (m?) | LD | Factor(f) | V(ms) | V29| (m) (m) (m) m) | (%) (%) (m) USWMH Pipein PipeOut [Angle| Ko | C | K | Ko  (m)
BRIAR RIDGE SEWER 6744 <- OUTLET
MH 201a|MH 201 | 6261 62.38 69.05| 5.990 450 | 90.00 | 0.013] 0.076 | 0.150 | 0.50 0164 | 200 | 0.02747 0.46 001 | 006 4.44 87:50. 1 67.44 | 0.07 026 | 67.80 1200 450 450 0 0267 1.00 000 0267 0003
MH 2018 |MH 201 | 62.82 62.61 68.80 | 5.530 450 | 8500 0.013| 0076 | 0.148 | 051 0164 | 189 | 002747 0.46 001 | 006 4.29 67.56 | 67.50 | 0.07 025 | 67.86 1200 450 450 0 0267 100 000 0267 0.003
MH 202 IMH 201B]| 63.07 62.82 68.90 | 5.380 450 | 95001 0.013| 0076 | 0153 | 0.50 0164 | 211 | 002747 0.46 001 | o007 411 67.63| 67.56 | 0.07 026 | 67.93 1200 450 450 0 0267 1.00 000 0267 0003
MH 203 |MH202 | 63.30 63.07 68.95 | 5.200 450 | 90.00 {0.013] 0076 | 0.150 | 050 0.164 | 200 | 0.02747 0.46 001 | 006 3.94 6769 | 67.63 | 0.07 026 | 67.99 1200 450 450 0 0267 1.00 000 02867 0.003
MH 204 |MH 203 63.60 63.30 69.00 4,950 450 79.70 | 0.013 0.063 0.182 0.34 0.164 177 0.02747 0.38 0.01 0.04 3.68 67.73:1 67.69 0.05 0.38 @8‘03 1200 450 450 0 0.267 1.00 0.00 0.267 0.002
MH 205 |MH 204 63.90 63.60 70.10 5.750 450 79.70 | 0.013 0.063 0.182 0.34 0.164 177 0.02747 0.38 0.01 0.05 3.43 6778 1 67.73 0.06 0.38 68.08 1200 450 450 90 0.267 1.00 1.32 1587 0.012
KLONDIKE ROAD
MH 206 [MH 205 64.77 64.70 70.24 5.020 450 35.80 | 0.013 0.051 0.131 0.39 0.164 80 0.02747 0.31 0.00 0.02 2.57 8779 67.78 0.052 0.19 68.09 1200 450 450 90 0.267 1.00 1.32 1587 0.008
MH 262 |MH 206 66.24 65.86 70.18 3.740 200 120.00 | 0.013 0.011 0.019 0.55 0.032 600 0.03600 0.32 0.01 0.12 1.47 67.91 67.79 0.10 0.32 68.21 1200 200 200 0 0.600 1.00 0.00 0.600 0.003
MH 263 |MH 262 | 66.52 66.24 7043 | 3.710 200 | 120.00 | 0.013] ©0.000 | 0017 | 054 0032 | 600 . 0.03600 028 | 000 | 0.09 1.28 68:00 | 67.91 | 0.07 0.23 | 68.30 1200 200 200 0600 100 000 0600 0.002
MH 264 |MH263 | 66.84 66.52 7038 | 3.340 2001 68.30|0.013| o008 | 0.023 | 032 0032 | 342 | 0.03600 023 | 000 | 0.04 1.00 68.04 | 68.00 | 0.06 047 | 68.34 1200 200 200 90 0600 1.00 132 1820 0.005
MARCONI AVE. .
MH 267 |MH 264 | 67.70 66.90 7067 | 2770 200 | 12000 | 0.013] 0002 | 0028 | 0.06 0032 | 600 | 0.03600 0.05 000 | 0.00 0.14 68.04 | 68.04 | 0.00 067 | 6834 1200 200 200 0 0600 100 000 0600 0.000
MH 268 |MH 267 | 67.85 67.70 7094 | 2.800 200| 26.50|0.013] 0000 | 0026 | 0.01 0.032 133 | 0.03600 0.01 000 | 0.00 0.00 68.05 6804 | 003 | 057 | 6835 1200 200 200 0 0600 100 000 0.600 0.000
MH 269 |MH268 | 68.11 67.90 7136 | 3.050 200] 2130 |0.013] 0000 | 0.034 | 0.01 0.032 107 | 0.03600 0.01 000 | 0.00 0.00 6831 68.10 | 0.99 099 | 6861 1200 200 200 0 0600 1.00 000 0.600 0.000
KLONDIKE ROAD
MH 265 JMH 264 67.56 66.84 71.84 4.080 200 120.00 | 0.013 0.005 0.027 0.18 0.032 600 0.03600 0.15 0.00 0.02 0.30 68:06:. 68.04 0.02 0.60 68.36 1200 200 200 0 0.600 1.00 0.00 0.600 0.001
MH 266 |MH265 | 67.85 67.56 7478 | 6.730 200 | 9370 |0.013| o0.004 | 0019 | 022 0032 | 469 | 0.03800 0.13 000 | 001 0.03 8808 68.06 | 0.02 031 | 68.38 1200 200 200 0 0600 100 000 0600 0.001
EASEMENT
M 207 {MH 206 65.05 64.83 62.00 3.50C 450 108.3C | 0.013 0.042 0.134 0.31 C.164 241 0.02747 0.26 0.00 6.02 2.32 £7.82.1 67.75 0.022 0.20 68.12 1200 375 450 0 0.267 1.73 0.00 0.461 0.002
BURWASH LANDING BAY
MH 270 [MH207 | 65.31 65.24 70.05 | 4.490 250 |  22.00|0013] 0003 | 0035 | 007 0.051 88 003342 005 | 000 | 0.00 2.26 6782 67.82 | 0.00 032 | es.12 1200 200 250 0 0480 195 000 0838 0.000
MH 271 [MH270 | 67.10 66.65 70.55 | 3.250 200 | 110.00 | 0.013| 0.003 | 0022 | 012 0032 | 550 . 0.03600 008 | 000 | 001 0.52 67.82 | 67.82 | 0.01 041 | es.12 1200 200 200 0 0600 100 000 0.600 0.000
MH272 |[MH271 | 67.49 67.13 7071 | 3.020 200 9020 | 0.013] o0.002 | 0022 | 007 0032 | 451 | 0.03600 005 | 000 | 000 0.14 67.83 | 67.82 | 0.00 040 | 68.13 1200 200 200 0 0600 100 000 0.600 0.000
MH 273 |MH272 | 67.95 67.52 7060 | 2.450 200 | 66.00 | 0.013] 0001 [ 0028 | 002 0032 | 330 | 003600 002 | 000 | 0.00 0.00 6815 | 67.83 | 0.49 065 | 68.45 1200 200 200 0 0600 100 000 0.600 0.000
EASEMENT —
MH 208 |MH207 | 65.37 65.13 70.00 | 4.255 375| 12000 |0.013| 0041 | 0082 | 050 0114 | 320 | 0.02920 036 | 0.01 | 0.06 214 67.88 | 67.82 | 0.05 020 | es.18 1200 375 375 0 03820 100 000 0320 0.002
MH 209 |MH208 | 65.44 65.37 69.81 | 3.995 375| 34.1010.013| 0041 | 0083 | 0.49 0.114 91 0.02920 036 | 001 | 0.02 2.09 67.00 1 67.88 | 0.06 021 | 6820 1200 300 375 0.320 195 000 0625 0.004
CELTIC RIDGE CRESCENT -
MH 210 {MH 209 66.23 65.62 70.10 3.670 7200 80.20 ; 0.013 0.012 0.030 0.39 0.032 405 0.03600 0,§§” 0.01 0.12 1.59 68.02 1 67.90 0.14 0.75 68.32 1200 200 375 90 0.320 6.59 1.32 3.429 0.022
GLENBRAE AVE.
MH 223 [MH 210 66.53 66.29 70.26 3.530 200 72.90 | 0.013 0.006 0.020 0.31 0.032 365 0.03600 0.19 0.00 0.02 1.31 68.04 1 68.02 0.03 0.33 68.34 1200 200 200 45 0.600 1.00 0.40 1.000 0.002
MH 222 [MH 223 66.61 66.56 70.20 3.390 200 12.80 | 0.013 0.006 0.021 0.27 0.032 65 0.03600 0.18 0.00 0.01 1.24 68.05°1 68.04 0.04 0.39 68.35 1200 200 200 45 0.600 1.00 0.40 1.000 0.002
MH 221 |MH 222 67.02 66.64 70.28 3.060 200 119.00 { 0.013 0.0086 0.019 0.29 0.032 595 0.03600 017 0.00 0.03 0.86 68.08 1 68.05 0.03 0.32 68.38 1200 200 200 0 0.600 1.00 0.00 0.600 0.001%
MH220 |MH221 | 67.40 67.02 7070 | 3.100 200 | 118.90 | 0.013| ©0.004 | 0019 | 020 0.032 | 595 | 0.03600 012 | 000 | 002 0.50 6810 68.08 | 0.01 032 | 68.40 1200 200 200 0 0600 1.00 000 0600 0.000
STEAMSIDE CRESENT
MH 219 {MH 220 67.65 67.40 70.82 2.970 200 77.80 | 0.013 0.002 0.019 012 0.032 389 0.03600 0.07 0.00 0.00 0.25 68.10; 68.10 0.00 0.32 68.40 1200 200 200 0 0.600 1.00 0.00 0.600 0.000
MH 218 |MH 219 68.61 67.65 71.98 3.170 200 120.00 | 0.013 0.002 0.031 0.05 0.032 600 0.03600 0.05 0.00 0.00 0.00 68.81 68.10 0.59 0.80 69.11 1200 200 200 45 0.600 1.00 0.40 1.000 0.000
MH 217 |MH 218 68.76 68.64 72.05 3.090 200 12.40 ] 0.013 0.000 0.034 0.01 0.032 62 0.03600 0.01 0.00 0.00 0.00 6896 68.84 0.97 0.97 69.26 1200 200 200 0 0.600 1.00 0.00 0.600 0.000
CELTIC RIDGE CRESCENT
MH 211 IMH 210 66.63 66.23 70.07 3.240 200 122.00 | 0.013 0.005 0.020 0.24 0.032 610 0.03600 0.15 0.00 0.03 1.21 68:04 1 68.02 0.02 0.33 68.34 1200 200 200 0 0.600 1.00 0.00 0.600 0.001
MH212 {MH211 | 67.03 66.63 70.60 | 3.370 200 | 12490 |0.013] 0.004 | 0.019 | 0.19 0032 | 625 | 003600 0.11 000 | 002 0.83 58.06 | 68.04 | 0.01 032 | 68.36 1200 200 200 0 0600 100 000 0.600 0.000
|
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BRIAR RIDGE PUMP STATION

HYDRAULIC GRADE LINE ANALYSIS

This spreadsheet uses the Darcy-Weisbach equation to calculate hydraulic losses throuh a pipe network with a specified flow rate. Minor losses are accounted for including both pipe bend losses and structure losses.
The spreadsheet returns the upstream hydraulic grade line if surcharged or the pipe obvert if free flow conditions exist. The HGL slope is calculated and the minimum USF elevation must be at least +0.30m above the HGL.

BROOKSIDE SUBDIVISION - SANITARY SEWER DESIGN

Bend Coefficients

[] 45 90 <----Bend (in degrees)
0.00 0.29 1.02 900 mm pipe or greater {(benching)
0.00 0.40 1.32 825 mm pipe or smaller (300 mm sump)

MANHOLE INVERT GROUND | ~oyep | pipE PARAMETERS | TOTAL a COMPUTATIONAL COLUMNS HEAD | sumcHARGE HGL pipe | MIN.
LOCATION ELEVATION ELEVATION FLOW cap Qi LOSS USF Manhole Loss
u/s D/S u/s D/S u/s u/s Dia Length ‘n' (m% (m®%s) Qeap Pipe Friction Velocity HL u/s u/s D/S | SLOPE | SLOPE u/s Diameters (mm) Bend HLyy
(m) (m) (m) (m) (mm) (m) s) Area(m®) /D | Factor(f) | V(m/s) | V/2g (m) (m) (m) (m) (%) (%) (m) U/SMH Pipeln Pipe Out | Angle| Ko (o K Kiot (m)
STEAMSIDE CRESCENT v
MH213 [MH212 | &7.21 67.03 70.46 | 3.050 200 56.50 | 0.013] 0.003 | 0019 | 0.13 0.032 283 | 0.03600 0.08 0.00 | 000 0.65 68.06 | 68.06 | 0.01 0.32 | 68.36 1200 200 200 0 0600 100 000 0.600 0.000
MH 214 [MH213 | 68.28 67.21 7165 3.170 200 119.00 | 0.013] 0002 | 0.032 | 0.06 0.032 595 | 0.03600 0.06 0.00 | 0.00 0.00 68.48. 1 68.06 | 0.35 090 | 6878 1200 200 200 45 0600 1.00 040 1.000 0.000
MH215 |MH214 | 68.47 68.31 7104 3.270 200 31.60 | 0.013| 0.001 | 0024 | 0.03 0.032 158 | 0.03600 0.02 0.00 | 000 0.00 8867 6851 | 0.51 051 | 8897 1200 200 200 45 0600 100 040 1.000 0.000
MH216 |MH215 | 68.59 68.50 72.02] 3.230 200 13.60 | 0.013| 0001 | 0028 | 0.02 0.032 68 0.03600 0.02 0.00 | 000 0.00 68.79° 68.70 | 0.66 066 | 69.09 1200 200 200 45 0600 100 040 1000 0.000
MH 217 [MH216 | 68.88 68.62 72.05| 2.970 200 40.10 | 0.013| 0.000 | 0.028 | 0.01 0.032 201 | 0.03600 0.01 0.00 | 0.00 0.00 £9.08°| 68.82 | 0.65 065 | 69.38 1200 200 200 0 0600 100 000 0600 0.000
CELTIC RIDGE CRESCENT 3
MH 224 [MH 209 | 65.57 65.44 69.80 | 3.945 375 66.50 | 0.013| 0.031 | 0.081 | 0.38 0.114 177 | 0.02920 0.27 0.00 0.02 1.08 67.92 6790 | 0.03 020 | e8.22 1200 375 375 0 0320 100 000 0320 0.001
MH 225 |MH 224 | 65.77 65.57 70.10] 3955 375 97.50 | 0.013| 0.031 | 0083 | 0.37 0.114 260 | 0.02920 0.27 0.00 0.04 1.81 6796 67.92 | 0.04 021 | e8.28 1200 300 375 90 0320 195 132 1945 0.007
MAXWELL BRIDGE RD.
MH 234 (MH225 | 66.05 65.85 7040 | 3.750 300 79.80 | 0.013} 0.028 | 0.051 | 0.56 0.073 266 = 0.03145 0.39 0.01 0.07 1.67 68.02 | 67.96 | 0.08 025 | 68.32 1200 300 300 0 0400 100 000 0400 0.003
ARNCLIFFE AVE.
MH 235 |MH234 | 67.00 66.15 70.06 | 2.860 200 29.30 | 0.013| 0.002 | 0058 | 0.03 0.032 147 | 0.03600 0.06 0.00 0.00 0.83 68.03 | 68.02 | 0.00 290 | 68.33 1200 200 200 0 0600 100 0.00 0600 0.000
MH 229 |MH235 | 67.40 67.00 70.35| 2.750 200 | 120.00 | 0.013| 0.002 | 0.020 | 0.08 0.032 600 | 0.03600 0.05 0.00 0.00 0.43 68.03 | 68.03 | 0.00 0.33 | 68.33 1200 200 200 0 0600 100 000 0.600 0.000
MAXWELL BRIDGE RD. )
MH 236 |MH234 | 66.25 66.05 70.20{ 3.650 300 82.00 | 0.013] 0.026 | 0.050 | 0.53 0.073 273 | 0.03145 0.36 0.01 0.06 1.54 68.09 | 68.02 | 0.07 024 | 88.39 1200 250 300 0 0400 173 000 0.691 0.005
FORDELL AVE.
MH 237 |MH 236 | 67.25 66.35 70.00 | 2640 200 39.10 | 0.013] 0.002 | 0.052 | 0.04 0.032 196 | 0.03600 0.06 0.00 | 0.00 0.64 68.09° 68.09 | 0.00 230 | 68.39 1200 200 200 0 0600 100 000 0600 0.000
MH 230 |MH 237 | 67.60 67.25 7075| 2.950 200! 110.00|0.013} 0.002 | 0.019 | 0.08 0.032 550 | 0.03600 0.05 0.00 0.00 0.29 6809 1 68.09 | 0.00 032 | 68.39 | 1200 200 200 0 0600 100 000 0.600 0.000
MAXWELL BRIDGE RD. )
MH 238 |MH236 | 66.50 66.30 70.30 | 3.550 250 82.00 | 0.013] 0.024 | 0.031 | 078 0.051 328 | 0.03342 0.47 0.01 0.13 1.47 68227 68.09 | 0.16 024 | 6852 1200 250 250 0 0480 1.00 000 0480 0.005
BRAECREEK AVE. ] B
MH 239 |MH 238 | 67.00 66.55 70.20 | 3.000 200 27.40 | 0.013] 0.003 | 0.044 | 0.07 0.032 137 | 0.03600 0.10 0.00 0.00 1.02 68227 6822 | 001 | 164 | 6852 1200 200 200 0 0600 100 000 0.600 0.000
MH 231 [MH239 | 67.40 67.00 7055 | 2050 200 | 120.00 | 0.013] 0.003 | 0020 | 0.15 0.032 600 | 0.03600 0.09 0.00 0.01 0.63 68:237 68.22 | 0.01 0.33 | 68.53 1200 200 200 90 0600 100 1.32 1.820 0.001
CELTIC RIDGE CRESCENT v
MH 230 [MH231 | 67.73 67.46 7075 | 2.820 200 82.10 | 0.013| 0.001 | 0.020 | 0.03 0.032 411 | 0.03800 0.00 0.00 0.30 68:23 | 68.23 | 0.00 0.33 | 68.53 1200 200 200 0 0600 100 000 0.600 0.000
CELTIC RIDGE CRESCENT B
MH232 |MH231 | 67.75 67.46 70731 2780 200 73.30 | 0.013] 0.001 | 0.022 | 0.04 0.032 367 | 0.03600 0.02 0.00 0.00 0.28 68.23 68.23 | 0.00 0.40 | 68.53 1200 200 200 45 06800 1.00 040 1.000 0.000
MH233 |MH232 | 67.85 67.78 7079 | 2740 200 12.40 | 0.013| 0.000 | 0.026 | 0.0 0.032 62 0.03600 | 0.01 0.00 0.00 0.18 68.237 68.23 | 0.00 056 | 68.53 1200 200 200 0 0600 100 000 0.600 0.000
MAXWELL BRIDGE RD. B e e )
MH 240 |MH 238 | 66.69 66.50 7050 ) 3560 250 82.00 | 0.013| 0.021 | 0.030 | 0.69 0.051 328 | 0.03342 0.41 0.01 0.10 1.37 68,311 8822 | 0.12 023 | 68.61 1200 250 250 0 0480 100 000 0480 0.004
CELTIC RIDGE CRESCENT vt 00 ]
MH 241 |MH240 | 67.51 66.74 70.54 | 2.830 200 | 63.70 | 0.013| 0.002 | 0038 | 0.05 0.032 319 | 0.03600 0.05 0.00 0.00 0.60 68.31+ 68,31 | 0.00 1.21 | 68.61 1200 200 200 0 0600 100 000 0.600 0.000
MH 233 [MH 241 | 67.75 67.51 7079 | 2840 200 73.30 0.013| 0.001 | 0020 | 0.06 0.032 367 | 0.03600 0.03 0.00 0.00 0.36 68.31 . 68.31 | 0.00 0.33 | 68.61 1200 200 200 0 0600 100 000 0.600 0.000
MAXWELL. BRIDGE RD.
MH 242 |MH240 | 67.00 66.74 70.90] 3.650 250 82.00  0.013| 0.019 | 0035 | 058 0.051 328 | 0.03342 0.37 0.01 0.08 1.14 68.39°| 68.31 | 0.10 032 | 68.69 1200 200 250 0 0480 195 000 0938 0.006
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BRIAR RIDGE PUMP STATION

Bend Coefficients

HYDRAULIC GRADE LINE ANALYSIS 9 45 90 <—-Bend (in degrees)
This spreadsheet uses the Darcy-Weisbach equation to calculate hydraulic losses throuh a pipe network with a specified flow rate. Minor losses are accounted for including both pipe bend losses and structure losses.
The spreadsheet returns the upstream hydraulic grade line if surcharged or the pipe obvert if free flow conditions exist. The HGL slope is calculated and the minimum USF elevation must be at least +0.30m above the HGL. 0.00 0.29 1.02 900 mm pipe or greater (benching)
0.00 0.40 1.32 825 mm pipe or smaller (300 mm sump)
BROOKSIDE SUBDIVISION - SANITARY SEWER DESIGN
MANHOLE INVERT GROUND | coyep | pipE PARAMETERS | 1OTAL COMPUTATIONAL COLUMNS HEAD | sumcHARGE HGL pipe | MIN-
LOCATION ELEVATION ELEVATION FLOW Qoap Q/ LOSS USF Manhole Loss
u/s D/s u/is D/S u/s u/s Dia Length | 'n' 3 (m%s) | Qeap Pipe Friction | Velocity HL u/is u/is D/S | SLOPE| SLOPE | U/S Diameters (mm) Bend HLyy
(m) (m) (m) (m | (mm) | (m) (m/s) Area(m) | LD | Factor(f) | V(m/s) | V3 | (m) (m) m | m| e | o | m U/SMH Pipeln PipeOut |Angle] Ko | Co | Ko | Ko  (m)
WINDANCE CRESCENT
" ImH243 [MH 242 | 67.40 67.05 71.08| 3.480 200 | 108.00 | 0.013] 0.003 | 0.019 | 0.16 0.032 540  0.03600 0.10 0.00 0.01 0.80 6840 68.39 | 0.01 0.32 | 68.70 1200 200 200 0 0.600 1.00 000 0600 0.000
MH 244 IMH 243 | 67.50 67.40 7093 | 3.230 200 29.80 | 0.013] 0.002 | 0.020 | 0.12 0.032 149 | 0.03600 0.07 0.00 0.00 0.70 68.40 | 68.40 | 0.01 0.34 | 6870 1200 200 200 45 0600 1.00 040 1.000 0.000
MH 245 |MH 244 | 67.57 67.53 7087 | 3.100 200 11.20 1 0.013| 0.002 | 0.020 | 0.10 0.032 56 0.03600 0.06 0.00 0.00 0.63 68407 ! 68.40 | 0.01 0.36 | 68.70 1200 200 200 45  0.600 1.00 040 1.000 0.000
MH 246 |MH 245 | 69.10 67.60 7210 | 2.800 200 | 123.00 0013} 0.002 | 0.038 | 0.05 0.032 615 = 0.03600 0.06 0.00 0.00 0.00 69.30 - 68.40 | 0.73 122 | 69.60 1200 200 200 0 0.600 1.00 0.00 0.600 0.000
MH 247 |MH246 | 71.45 69.10 74841 3.190 200 81.50 | 0.013} 0.001 0.058 | 0.01 0.032 408 | 0.03600 0.02 0.00 0.00 0.00 71:65 1 69.30 | 2.88 288 | 71.95 1200 200 200 45  0.600 1.00 040 1.000 0.000
MH 248 IMH 247 | 71.80 71.50 75.12 | 3.120 200 13.10 | 0.013| 0.000 | 0.052 | 0.01 0.032 66 0.03600 0.01 0.00 0.00 0.00 7200 7170 | 229 229 | 72.30 1200 200 200 45  0.600 1.00 040 1.000 0.000
MH 249 |MH 248 | 72.05 71.85 7523 | 2.980 200 20.20 | 0.013{ 0.000 | 0.034 | 0.01 0.032 101 0.03600 0.01 0.00 0.00 _0.00 7225 72.05 | 0.99 099 | 7255 1200 200 200 0 0.600 1.00 0.00 0.600 0.000
MAXWELL BRIDGE RD. -
MH 250 |MH242 | 67.70 67.05 71.25| 3.350 200 82.00 | 0.013] 0.015 | 0.030 | 050 0.032 410 | 0.03600 0.47 0.01 017 0.67 6857 68.39 | 0.21 079 | 6887 1200 200 200 0 0600 1.00 0.00 0600 0.007
PENDRA WAY
MH 251 {MH250 | 68.17 67.76 71.30 | 2.930 200 67.80 | 0.013| 0.001 0.027 | 0.05 0.032 339 | 0.03600 0.04 0.00 0.00 0.20 68571 68,57 | 0.00 060 | 6887 1200 200 200 45 0600 100 040 1000 0.000
MH 252 |IMH251 | 68.27 68.20 7139 2.920 200 10.60 | 0.013| 0.001 0.028 | 0.03 0.032 53 0.03600 | 0.2 0.00 0.00 0.10 6857 6857 | 0.00 0.66 | 68.87 1200 200 200 45 0600 100 040 1000 0.000
MH 253 [MH252 | 68.50 68.30 7162 2.920 200 35.20 | 0.013{ 0.001 0.026 | 0.03 0.032 176 | 0.03600 0.02 0.00 0.00 0.00 68.70 1 6857 | 0.37 0.57 | 69.00 1200 200 200 45 0600 1.00 0.40 1.000 0.000
MH 254 |MH253 | 68.60 68.53 7169 2.890 200 11.50 { 0.013} 0.001 0.027 | 0.03 0.032 58 0.03600 0.02 0.00 0.00 0.00 68.80. | 68.73 | 0.61 0.61 69.10 1200 200 200 45 0600 1.00 040 1.000 0.000
MH 246 |MH254 | 69.10 68.63 7210 | 2.800 200 52.00 | 0.013| 0.001 0.033 | 0.02 0.032 260 | 0.03600 0.02 0.00 0.00 0.00 69.30 ] 68.83 | 0.90 0.90 | 69.60 1200 200 200 0 0600 1.00 000 0600 0.000
MAXWELL BRIDGE RD.
MH 255 {MH250 | 6852 67.76 71571 2.850 200 56.40 | 0.013] 0.014 | 0.040 | 0.34 0.032 282 | 0.03600 0.42 0.01 0.10 0.00 6872 6857 | 0.27 1.35 | 69.02 1200 200 200 0 0.600 1.00 000 0.600 0.005
MH 256 [MH 255 | 69.45 68.55 73.00 | 3.350 200 80.50 | 0.013} 0.013 | 0.036 | 0.36 0.032 403 | 0.03600 0.41 0.01 0.13 0.00 6965 1 6875 | 1.12 112 | 69.95 1200 200 200 0 0.600 1.00 0.00 0600 0.005
WINDANCE CRESCENT
MH 257 (MH 256 | 70.75 70.33 74031 3.080 200 51.50 | 0.013] 0.001 0.031 | 0.03 0.032 258 | 0.03600 0.03 0.00 0.00 0.00 70.95 1 69.65 | 252 0.82 | 71.25 1200 200 200 45 0600 100 040 1000 0.000
MH 249 [MH257 | 71.90 70.80 75.23| 3.130 200 54.70 1 0.013] 0.001 0.049 | 0.01 0.032 274 | 0.03600 0.02 0.00 0.00 0.00 72403 71.00 | 2.01 2.01 72.40 1200 200 200 0 0.600 1.00 0.00 0600 0.000
MAXWELLBRIDGERD. | ¢ ¢+ |} 0 4 L 0t -+ x4
MH 258 |[MH256 | 69.90 69.50 7379 3.690 200 42.60 | 0.013| 0.012 | 0.033 | 0.36 0.032 213 | 0.03600 0.36 0.01 0.06 0.00 70107 69.65 | 1.06 0.94 | 70.40 1200 200 200 0 0600 1.00 0.00 0600 0.004
MH 259 [MH258 | 70.10 69.90 75.51| 5.210 200 54.40 | 0.013| 0.012 | 0.021 | 056 0.032 272 | 0.03600 0.36 0.01 0.07 0.00 70.30.0 70.10 | 0.37 0.37 | 70.60 1200 200 200 0 0.600 1.00 0.0 0600 0.004
MH 260 |MH259 | 73.60 72.80 76.86 | 3.060 200 71.00 | 0.013| 0.012 | 0.036 | 0.32 0.032 355 | 0.03600 0.35 0.01 0.09 0.00 73801 73.00 | 1.13 113 | 74.10 1200 200 200 0 0.600 1.00 0.00 0.600 0.004
MH 261 [MH260 | 73.90 73.60 7875 | 4.650 200 92.00 | 0.013| 0.012 | 0.020 | 0.59 0.032 460 | 0.03600 0.35 0.01 0.1 0.00 74101 73.80 | 0.33 0.33 | 74.40 1200 200 200 0 0.600 1.00 0.00 0600 0.004
CELTIC RIDGE CRESCENT
MH 226 |MH225 | 66.35 65.94 70.02| 3.470 200 43.70 | 0.013] 0.002 | 0.033 | 0.07 0.032 219 | 0.03600 0.07 0.00 0.00 1.4 6796 67.96 | 0.00 094 | 68.26 1200 200 200 0 0.600 1.00 000 0600 0.000
MH 227 |MH226 | 66.66 66.35 70.22 | 3.360 200 98.00 | 0.013| 0.002 | 0019 | 0.10 0.032 490 | 0.03600 0.06 0.00 0.00 1.0 67.96 | 67.96 | 0.00 0.32 | 68.26 1200 200 200 45  0.600 1.00 040 1000 0.000
MH 228 |[MH227 | 66.73 66.69 70.22 | 3.290 200 12.30 : 0.013] 0.001 0.020 | 0.07 0.032 62 0.03600 0.04 0.00 0.00 1.03 67.96:1 67.96 | 0.00 0.33 | 68.26 1200 200 200 45  0.600 1.00 040 1000 0.000
MH 229 IMH228 | 66.99 66.76 70.35| 3.160 200 70.30 | 0.013] 0.001 0.020 | 0.06 0.032 352 | 0.03600 0.04 0.00 0.00 0.77 67.96° 67.96 | 0.00 0.33 | 68.26 1200 200 200 0 0.600 1.00 0.00 0.600 0.000
MH 230 |MH229 | 67.25 66.99 70.75] 3.300 200 81.90 | 0.013} 0.001 0.019 | 0.03 0.032 410 | 0.03600 0.02 | 0.0 0.00 0.51 67.96 .1 67.96 | 0.00 0.32 | 68.26 1200 200 200 0 0.600 100 0.00 0600 0.000
DESIGN PARAMETERS Designed: MAB PROJECT:
Average Daily Flow= 350 L/cap/day industrial Peak Factor= per MOE graph HGL=Major + Minor Losses Brookside Subdivision
Comm/Inst Flow= 50000 L/ha/day Extraneous Flows 0.28 L/stha Major Loss= Pipe Friction (Darcy-Weisbach)
industrial Flow= 35000 L/ha/day Minimum Velocity= 0.60 m/s Minor Loss= Head loss correction for flow through MH, changes [Checked: JGR CLIENT:
Max Res Peak Factor= 4.00 Manning's n= 0.013 in pipe size, and pipe bends Regional Group
Comm Peak Factor= 1.50 Friction Factor= 8g/c"2, where ¢=(1/ny*(D/4)M/6
Indst Peak Factor= 1.50 Dwg. Reference: Date: August 29, 2007
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KANATA NORTH URBAN EXPANSION AREA TABLE C-8a:

COMMUNITY DESIGN PLAN SANITARY SEWER DESIGN SHEET - Sensitivivty Analysis - Scenario 1
Engineers, Planners & Landscape Architects
LOCATION RESIDENTIAL AREA AND POPULATION ICI INFILTRATION FLOW PIPE
Cumulative IND COMM INST
Street From To Total Dwellings Density (Net ha) Pop. Residential Peak Peak | Area Accu. Peak Area Accu.|Area Accu.| Peak | Total Accu. Area Infiltration| Total Dia Dia | Slope Velocity Capacity Ratio
Node Node Area SFH | SD/TH Low® High* Area Pop. Factor Flow Area Factor Area Area | Flow | Area New Exist Flow Flow Act  Nom (Full) (Full)  Q/Qfull
(ha) 3.4 2.7 101 161 (ha) New Exist (I/s) (ha) (ha) (ha) (ha) | (ha) (ha) | (I/s) | (ha) (ha) (I/s) (I/s) | (mm) (mm)| (%) (m/s) (I/s) (%)
pers/ea|pers/ea| pers/ha per/ha
EAST KNCDP
E-1 E-1 E-3 4.47 3.00 303.0 3.00 303 4.00 6.3 0.0 4.47 4.47 1.3 78 203 200| 0.40 0.67 216 35%
E-2 E-2 E-3 591 4.29 433.3 7.29 736 3.88 14.9 0.0 5.91 10.38 29 17.8 203 200f 0.35 0.62 20.2 88%
E-3 E-3 E-6 942 6.51 657.5 13.80 1394 3.70 26.9 0.0 9.42 19.80 55| 324 254 250| 0.40 0.77 39.2 83%
E-4 E-4 E-5 6.89 3.12 136 5341 3.12 534 3.96 11.0 0.0 6.89 6.89 1.9 129 203 200/ 1.00 1.05 342 38%
E-5 E-5 E-9 4.70 1.46 147.5 4.58 682 3.90 13.8 229 229 2.0 4.70 11.59 3.2 19.1 203 200f 0.35 0.62 20.2  94%
E-6 E-6 E-9 3.28 2.32 234.3 16.12 1628 3.65 31.0 0.0 3.28/ 23.08 6.5 374 305 300 0.25 0.69 504 74%
E-7 E-7 E-8 10.04 7.21 728.2 7.21 728 3.88 14.7 0.0 10.04 10.04 2.8 175 203 200| 040 0.67 216 81%
E-8 E-8 E-9 4.05 2.94 2969 10.15 1025 3.79 20.3 0.0 4.05 14.09 39| 242 254 250| 0.30 0.67 339 T71%
E-9 E-9 MH 209 3.98 3.06 309.1 33.91 3644 3.37 63.9 2.29 2.0 3.98 52.74 148 80.7 381 375| 0.22 0.75 857 94%
Total Flows From East KNUEA 52.74 3644 33.91 3644 3.37 63.9 2.29] 1.99 52.74 14.77| 80.70
X-1 (Brookside Subdivision)* MH 209 32.80 22161 26.04 2216 3.55 18.2 6.76 6.76 23| 3280 32.80 11.5| 32.0
*Population from Novatech #103106 Sanitary Sewer Design Sheet
MH 209 MH 208 0.0 5995 3644 2216 3.18 76.7 6.76 2.29 7.9 0.00 52.74| 3280 26.2( 110.8 457 450, 0.20 0.81 1329 83%
MH 208 MH 207 0.0 5895 3644 2216 3.18 76.7 6.76 229 7.9 0.00 52.74| 3280 26.2| 110.8 457 450, 020 0.81 1329 83%
X-2 (Brookside Subdivision) MH 207  MH 206 3.12 44 1188 63.07 3644 2335 3.17 77.3 6.76 229 79| 312 52.74| 3592 27.3| 1125 457 450\ 0.20 081 1329 85%
X-3 (Brookside Subdivision)** MH 206 MH 205 9.81 244 6588 7288 3644 2994 3.13 81.1 6.76 2.29 7.9 9.81 52.74| 4573 30.8| 119.7 457 450 0.21 0.83 136.2 88%
**244 TH units = 107 Units from Novatech #103106 Sanitary Sewer Design Sheet, plus future 137 units North of Klondike and West of Marconi (5.67ha @ 65pers/ha
X-13 (Future Industrial Lands) Future MH 205 20.99 15.85 15.85 36 13.2| 20.99 20.99 59 19.1
Briar Ridge Pump Station Access Road MH 205 MH 204 72.88 3644 2994 3.13 81.1 15.85 3.6 6.76 229| 211 0.00 73.73| 4573 36.6| 138.8 457 450 0.20 0.81 1329 104%
Briar Ridge Pump Station Access Road MH 204  MH 203 72.88 3644 2994 3.13 81.1 15.85 3.6 6.76 2291 21.1 0.00 73.73| 4573 36.6| 138.8 457 450\ 0.20 0.81 1329 104%
Briar Ridge Pump Station Access Road MH 203 MH 202 72.88 3644 2994 3.13 81.1 15.85 36 6.76 2291 21.1 0.00 73.73| 4573 36.6| 138.8 457 450 0.25 0.91 1486 93%
Briar Ridge Pump Station Access Road MH 202 MH 201A 72.88 3644 2994 313 81.1 15.85 36 6.76 229| 211 0.00 73.73| 4573 36.6| 138.8 457 450\ 0.26 0.92 151.6 92%
Briar Ridge Pump Station Access Road MH 201A  MH 201 72.88 3644 2994 3.13 81.1 15.85 3.6 6.76 2291 21.1 0.00 73.73| 4573 36.6| 138.8 457 450 0.25 0.91 1486 93%
Briar Ridge Pump Station Access Road MH 201 MH 200 72.88 3644 2994 313 81.1 15.85 3.6 6.76 229| 211 0.00 73.73| 4573 36.6| 138.8 457 450\ 0.25 0.91 1486 93%
Briar Ridge Pump Station Access Road MH 200  EXMH1 72.88 3644 2994 3.13 81.1 15.85 3.6 6.76 229 21.1 0.00 73.73| 4573 36.6| 138.8 457 450| 0.23 087 1425 97%
RIDDELL VILLAGE (X-4)*** EXMH1 42.42 3100 3100 343 24.6 296 296 1.0| 4242 4242 14.8| 40.5
***Population from Novatech #103106 Sanitary Sewer Design Sheet
EXMH1 EXMH2 72.88 3644 6094 297 98.1 15.85 3.6 6.76 525| 236 0.00 73.73| 8815 51.5| 173.3 457 450| 0.30 099 1628 106%
EXMH2 EXMH4 72.88 3644 6094 297 98.1 15.85 36 6.76 5.25| 236 0.00 73.73| 8815 51.5| 173.3 457 450 0.30 0.99 162.8 106%
X-14 (Future Industrial Lands east of Marshes Golf Course) EXMH4 EXMH5 19.23 72.88 3644 6094 297 98.1] 19.23 35.08 3.1 6.76 525| 356| 19.23 92.96| 8815 56.9| 190.6 457 450| 0.44 120 197.2 97%
EXMH5 PS 72.88 3644 6094 2.97 98.1 35.08 3.1 6.76 525| 356 0.00 92.96| 8815 56.9| 190.6 457 450 0.40 1.14 188.0 101%
Tar Ridge Pump Staton 72.88 3644 6094  2.07 981 3508 3.1 5.76 505 356| 0.00 02.06] 068.15 56.9] 100.6
WEST KNUEA / MARCH ROAD
W-1 W-1 W-3 7.51 5.14 519.1 514 519 3.97 10.7 0.0 7.51 7.51 2.1 12.8 203 200| 040 0.67 216 59%
0.0
W-2 W-2 W-3 8.94 2.36 238.4 2.36 238 4.00 5.0 432 432 3.8 8.94 8.94 25 112 203 200| 0.35 0.62 20.2 55%
0.0
W-3 W-3 W-4 6.52 1.97 216 5467 11.63 1304 3.72 253 0.0 6.52 2297 64| 317 254 250| 0.70 1.02 519 61%
W-5 W-5 W-6 4.20 2.74 276.7 2.74 277 4.00 58 0.0 4.20 4.20 1.2 6.9 203 200f 0.35 0.62 20.2  34%
W-6 W-6 W-8 4.29 3.04 307.0 5.78 584 3.94 12.0 0.0 4.29 8.49 24 144 203 200| 0.35 0.62 202 71%
0.0
W-7 W-7 W-8 7.39 424 428 .2 424 428 4.00 8.9 0.0 7.39 7.39 21 1.0 203 200| 1.60 1.33 432 25%
Ww-8 Ww-8 W-9 2.85 1.02 055 1916 11.59 1204 3.75 23.5 0.0 2.85 18.73 52| 287 254 250/ 0.35 0.72 36.7 T78%
W-4 W-4 MR-1 3.10 0.0 23.22 2508 3.51 45.8 0.35 035(/0.83 5.15 4.8 3.10 26.07 73| 578 254 250( 1.00 1.22 62.0 93%
0.0
W-14 W-14 W-15 3.79 0.36 36.4 0.36 36 4.00 0.8 289 289 25 3.79 3.79 1.1 43 203 200| 0.35 0.62 202 21%
W-15 W-15 W-17 3.17 2.20 222.2 2.56 259 4.00 5.4 0.0 3.7 6.96 1.9 7.3 203 200| 0.35 0.62 20.2  36%
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KANATA NORTH URBAN EXPANSION AREA TABLE C-8a:

COMMUNITY DESIGN PLAN SANITARY SEWER DESIGN SHEET - Sensitivivty Analysis - Scenario 1
Engineers, Planners & Landscape Architects
LOCATION RESIDENTIAL AREA AND POPULATION ICI INFILTRATION FLOW PIPE
Cumulative IND COMM INST
Street From To Total Dwellings Density (Net ha) Pop. Residential Peak Peak | Area Accu. Peak Area Accu.|Area Accu.| Peak | Total Accu. Area Infiltration| Total Dia Dia | Slope Velocity Capacity Ratio
Node Node Area SFH | SD/TH Low® High* Area Pop. Factor Flow Area Factor Area Area | Flow | Area New Exist Flow Flow Act  Nom (Full) (Full)  Q/Qfull
(ha) 3.4 2.7 101 161 (ha) New Exist (I/s) (ha) (ha) (ha) (ha) [ (ha) (ha) | (I/s) | (ha) (ha) (I/s) (I/s) | (mm) (mm)| (%) (m/s) (I/s) (%)
W-16 W-16 W-17 6.55 3.17 1.78 606.8 4.95 607 3.93 12.4 0.0 86.55 6.55 1.8 143 203 200/ 0.35 0.62 20.2 T70%
W-17 W-17 MR-1 3.43 0.0 7.51 865 3.84 17.3 3.05 305 8.04 9.6| 6.48 19.99 56| 325 254 250/ 0.30 0.67 33.9 96%
MR-1 (MARCH ROAD) MR-1 MR-2 1.36 0.0 30.73 3373 3.40 59.7 3.40 8.04 9.9 1.36| 47.42 13.3| 829 610 600/ 0.10 069 2024 41%
W-9 W-9 MR-2 717 1.13 1819 1.13 182 4.00 3.8 1.38 1.38(3.77 3.77 45| 717, 25.90 73| 155 203 200/ 1.20 1.15 374 41%
MR-2 (MARCH ROAD) MR-2 MR-3 1.37 0.0 33.23 3555 3.38 62.6 478 11.81] 14.4 1.37| 74.69 209| 979 610 600/ 0.10 0.69 2024 48%
W-10 W-10 W-11 1.53 0.78 1256 0.78 126 4.00 2.6 0.0 1.53 1.53 0.4 3.0 203 200/ 0.70 0.88 286 11%
W-11 W-11 MR-3 3.55 164 264.0 2.42 390 4.00 8.1 1.08 1.08 09| 3.55 5.08 1.4/ 105 203 200/ 0.70 0.88 286 3%
W-18 W-18 W-19 3.90 1.21 182 4152 3.03 415 4.00 8.7 0.0/ 3.90 3.90 1.1 9.7 203 200/ 0.35 0.62 20.2 48%
W-19 W-19 MR-3 9.23 0.0 3.03 415 4.00 8.7 8.83 883 77| 9.23] 13.13 37| 200 254 250| 0.25 0.61 31.0 65%
MR-3 (MARCH ROAD) MR-3 MR-4 4.74 0.0 38.68 4360 3.30 74.9 2.06 16.75 11.81] 24.8| 4.74] 97.64 27.3| 12741 610 600/ 0.10 0.69 2024 63%
W-12 W-12 X-12 11.62 2.24 6.98 1350.0 9.22 1350 3.71 26.1 201 201 1.7 1162 11.62 33| 311 254 250/ 0.30 0.67 339 92%
X-12 (BIDGOOD / HALTON TERRACE) X-12 MR-4 3.54 0.79 1272 10.01 1477 3.68 28.3 0.0| 3.54) 15.16 42| 326 254 250| 1.00 1.22 62.0 53%
X-5 (760 & 788 March Road) X-5 MR-4 1.76 176 283.4 1.76 283 4.00 5.9 0.0 1.76 1.76 0.5 6.4
MR-4 (MARCH ROAD) MR-4 MH 186 471 0.0 5045 6120 3.16 100.8 16.75 13.82] 265 471 119.27 33.4| 160.7 610 600/ 0.10 069 2024 79%
X-6 (750 March Road, Blue Heron Co-op Homes)**** X-6 X-8 1.29 83 224.1 1.29 224 4.00 2.1 0.0 1.29 1.29 0.5 2.5
**** 83 units obtained from Co-op website (http://www.chaseo.ca/member/blue-heron-co-op/)
X-7 (Morgans Grant) ***** X7 X-8 48.45 | \ \ 31880 4974 3188 342 252 0.0| 4845 49.74 17.4| 426
***** Information obtained from JL Richards #24566, Sanitary Design Sheet, July 2012
X-8 (Inverary Drive) X-8 MH 186 4.31 39 49 264.9 54.05 3677 3.37 28.6 00| 4.31 54.05 18.9| 47.6
Shirley's Brooke Drive MH 186  MH 184 0.00 0.0 104.50 6120 3677 296 119.7 16.75 13.82| 26.5 0.00| 119.27| 54.05 52.3| 198.5 610 600 0.10 0.69 2024 98%
X-9 (Mckinley Drive) X-9 MH 184 7.84 117 315.9 316 4.00 2.9 273 273 24 7.84 7.84 2.7 8.0
Shirleys Brooke Drive MH 184  MH 182 0.00 0.0 10450 6120 3993 295 121.3 19.48 13.82| 289 000| 119.27| 6189 55.1| 205.3 610 600| 0.10 0.69 2024 101%
Shirleys Brooke Drive MH 182 MH 1 0.00 0.0 104.50 6120 3993 295 121.3 19.48 13.82| 28.9 0.00| 119.27| 61.89 55.1| 205.3 610 600/ 0.10 069 2024 101%
X-10 (Sandhill Road) MH 1 11.62 9 60 532 1049.1 11.62 1049 3.79 9.2 211 211 1.8| 11.62 11.62 41| 151
X-11 MH 1 0.87 0.87 140.1 0.87 140 4.00 1.3 0.0 0.87 0.87 0.3 1.6
Briar Ridge Pump Station PS MH 1 72.88 3644 6094 2.97 98.133 0 35.08 3.1] 0.00 6.76(0.00 525 356/ 0.000 9296 88.15 56.9| 190.6
EAST MARCH TRUNK MH 1 EMT 0.00 0.0 189.87 9764 11276 2.63 2024 35.08 3.1 26.24 21.18] ©66.3| 0.00| 212.23| 162.53 116.3| 385.1 762 750/ 0.10 0.80 367.1 105%
DESIGN PARAMETERS Designed: Alex McAuley PROJECT:
Average Daily Flow (Future)= 450 L/cap/day Industrial Peak Factor= per MOE graph Kanata North Community Design Plan
Average Daily Flow (Existing)= 200 L/cap/day Extraneous Flow (Future)= 0.28 L/s/ha
Indust/Comm/Inst Flow (Future)= 50000 L/ha/day Extraneous Flow (Existing)= 0.35 L/s/ha (Jan 2008 monitored event) Checked: CJR CLIENT:
Indust/Comm/Inst Flow (Existing)= 20000 L/ha/day Minimum Velocity= 0.60 m/s Kanata North Land Owners
Max Res Peak Factor= 4.00 Manning's n= 0.013 Dwg. Reference: 112117-SAN1
Comm/Inst Peak Factor= 1.50 112117-SAN2 Date:  February, 2016
Notes:
1. Existing sanitary sewers tributary to, and not receiving flow from the KNUEA Trunk sewer have not been analysed for capacity Upgraded Existing Sanitary Sewers

2. Existing unit counts obtained from City of Ottawa geoOttawa (2014) parcel counts, unless otherwise indicated

3. Low Density based on (16.6 Singles/net ha * 3.4pers/unit) + (16.5 Towns/net ha * 2.7pers/unit)

4. High Density based on (35.8 Towns/net ha * 2.7pers/unit) + (35.8 Apartments/net ha * 1.8pers/unit)

5. Overall unit counts for the KNCDP are based on Demonstration Plan "A-24", plus 10% to allow for flexibility in unit type distribution
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KANATA NORTH URBAN EXPANSION AREA TABLE C-8b:

COMMUNITY DESIGN PLAN SANITARY SEWER DESIGN SHEET - Sensitivivty Analysis - Scenario 2
Engineers, Planners & Landscape Architects
LOCATION RESIDENTIAL AREA AND POPULATION ICI INFILTRATION FLOW PIPE
Cumulative IND COMM INST
Street From To Total Dwellings Density (Net ha) Pop. Residential Peak Peak | Area Accu. Peak Area Accu.|Area Accu.| Peak | Total Accu. Area Infiltration| Total Dia Dia | Slope Velocity Capacity Ratio
Node Node Area SFH | SD/TH Low® High* Area Pop. Factor Flow Area Factor Area Area | Flow | Area New Exist Flow Flow Act  Nom (Full) (Full)  Q/Qfull
(ha) 3.4 2.7 101 161 (ha) New Exist (I/s) (ha) (ha) (ha) (ha) | (ha) (ha) | (I/s) | (ha) (ha) (I/s) (I/s) | (mm) (mm)| (%) (m/s) (I/s) (%)
pers/ea|pers/ea| pers/ha per/ha
EAST KNCDP
E-1 E-1 E-3 4.47 3.00 303.0 3.00 303 4.00 4.9 0.0 4.47 4.47 22 7.4 203 200| 0.40 0.67 216 33%
E-2 E-2 E-3 5.91 4.29 433.3 7.29 736 3.88 11.6 0.0 5.91 10.38 52| 16.8 203 200/ 0.35 0.62 20.2 83%
E-3 E-3 E-6 942 6.51 657.5 13.80 1394 3.70 209 0.0 9.42 19.80 99 308 254 250| 0.40 0.77 39.2 79%
E-4 E-4 E-5 6.89 3.12 136 5341 3.12 534 3.96 8.6 0.0 6.89 6.89 3.4 120 203 200/ 1.00 1.05 342 35%
E-5 E-5 E-9 470 1.46 147.5 4.58 682 3.90 10.8 229 229 2.0 4.70] 11.59 58| 186 203 200/ 0.35 0.62 202 92%
E-6 E-6 E-9 3.28 2.32 234.3 16.12 1628 3.65 241 0.0 3.28/ 23.08 11.5| 3586 305 300 0.25 0.69 504 71%
E-7 E-7 E-8 10.04 7.21 728.2 7.21 728 3.88 11.5 0.0 10.04| 10.04 5.0 165 203 200/ 0.40 0.67 216 76%
E-8 E-8 E-9 405 2.94 2969 10.15 1025 3.79 15.8 0.0 4.05| 14.09 70 228 254 250/ 0.30 0.67 339 67%
E-9 E-9 MH 209 3.98 3.06 309.1 33.91 3644 3.37 497 2.29 20 398 5274 264 781 381 375| 022 0.75 857 91%
Total Flows From East KNUEA 52.74 3644 33.91 3644 3.37 49.7 2.29] 1.99 52.74 26.37| 78.00
X-1 (Brookside Subdivision)* MH 209 32.80 22161 26.04 2216 3.55 18.2 6.76 6.76 23| 3280 32.80 11.5| 32.0
*Population from Novatech #103106 Sanitary Sewer Design Sheet
MH 209  MH 208 0.0 5995 3644 2216 3.18 63.3 6.76 229 7.9 0.00 52.74| 3280 37.9| 109.0 457 450, 0.20 0.81 1329 82%
MH 208  MH 207 00 5995 3644 2216 3.18 63.3 6.76 229 7.9 0.00 52.74| 3280 37.9| 109.0 457 450| 0.20 0.81 1329 82%
X-2 (Brookside Subdivision) MH 207  MH 206 3.12 44 1188 63.07 3644 2335 3.17 64.0 6.76 229 79| 312 52.74| 3592 389| 1108 457 450\ 0.20 081 1329 83%
X-3 (Brookside Subdivision)** MH 206  MH 205 9.81 244 6588 7288 3644 2994 3.13 67.9 6.76 229 7.9 9.81 52.74| 4573 424 118.1 457 450| 0.21 083 1362 87%
**244 TH units = 107 Units from Novatech #103106 Sanitary Sewer Design Sheet, plus future 137 units North of Klondike and West of Marconi (5.67ha @ 65pers/ha
X-13 (Future Industrial Lands) Future MH 205 20.99 15.85 15.85 36 13.2| 2098, 20.99 10.5| 237
Briar Ridge Pump Station Access Road MH 205  MH 204 72.88 3644 2994 3.13 67.9 15.85 3.6 6.76 2291 21.1 0.00 73.73| 4573 52.9| 141.8 457 450| 0.20 0.81 1329 107%
Briar Ridge Pump Station Access Road MH 204  MH 203 72.88 3644 2994 3.13 67.9 15.85 3.6 6.76 2291 21.1 0.00 73.73| 4573 52.9| 141.8 457 450\ 0.20 0.81 1329 107%
Briar Ridge Pump Station Access Road MH 203  MH 202 72.88 3644 2994 3.13 67.9 15.85 3.6 6.76 2291 21.1 0.00 73.73| 4573 52.9| 141.8 457 450| 0.25 091 1486 95%
Briar Ridge Pump Station Access Road MH 202  MH 201A 72.88 3644 2994 313 67.9 15.85 36 6.76 2291 211 0.00 73.73| 4573 52.9| 141.8 457 450| 0.26 092 151.6 94%
Briar Ridge Pump Station Access Road MH 201A  MH 201 72.88 3644 2994 3.13 67.9 15.85 3.6 6.76 2291 21.1 0.00 73.73| 4573 52.9| 141.8 457 450| 0.25 091 1486 95%
Briar Ridge Pump Station Access Road MH 201 MH 200 72.88 3644 2994 3.13 67.9 15.85 3.6 6.76 2291 21.1 0.00 73.73| 4573 52.9| 141.8 457 450| 0.25 091 1486 95%
Briar Ridge Pump Station Access Road MH 200  EXMH1 72.88 3644 2994 3.13 67.9 15.85 3.6 6.76 229 21.1 0.00 73.73| 4573 52.9| 141.8 457 450| 0.23 087 1425 99%
RIDDELL VILLAGE (X-4)*** EXMH1 42.42 3100 3100 343 24.6 296 296 1.0| 4242 4242 14.8| 40.5
***Population from Novatech #103106 Sanitary Sewer Design Sheet
EXMH1 EXMH2 72.88 3644 6094 297 85.6 15.85 3.6 6.76 525| 236 0.00 73.73| 8815 67.7| 177.0 457 450| 0.30 099 1628 109%
EXMH2 EXMH4 72.88 3644 6094 297 856 15.85 36 6.76 525| 236 0.00 73.73| 8815 67.7| 177.0 457 450| 0.30 099 1628 109%
X-14 (Future Industrial Lands east of Marshes Golf Course) EXMH4 EXMH5 19.23 72.88 3644 6094 297 85.6] 19.23 35.08 3.1 6.76 525| 356| 19.23 92.96| 8815 77.3| 198.6 457 450| 0.44 120 197.2 101%
EXMH5 PS 72.88 3644 6094 297 85.6 35.08 3.1 6.76 5.25| 356 0.00 92.96| 8815 77.3| 198.6 457 450| 0.40 1.14 1880 106%
riar Ridge Pump Station 72.88 3644 6094 2.97 85.6 35.08 3.1 6.76 5.25| 35.6] 000 02.06| 8815 77.3] 1986
WEST KNUEA / MARCH ROAD
W-1 W-1 W-3 7.51 5.14 519.1 514 519 3.97 8.3 0.0/ 7.51 7.51 3.8 121 203 200/ 040 0.67 216 56%
0.0
W-2 W-2 W-3 8.94 2.36 238.4 2.36 238 4.00 3.9 432 432 3.8 8.94 8.94 45 121 203 200| 0.35 0.62 20.2 60%
0.0
W-3 W-3 W-4 6.52 1.97 216 5467 11.63 1304 3.72 19.7 0.0 6.52] 2297 11.5] 312 254 250/ 0.70 1.02 519 60%
W-5 W-5 W-6 4.20 2.74 276.7 2.74 277 4.00 4.5 0.0 4.20 4.20 2.1 6.6 203 200/ 0.35 0.62 20.2 33%
W-6 W-6 W-8 4.29 3.04 307.0 5.78 584 3.94 9.3 0.0 4.29 8.49 42| 1386 203 200| 0.35 0.62 202 67%
0.0
W-7 W-7 Ww-8 7.39 4.24 428.2 424 428 4.00 6.9 0.0 7.39 7.39 37| 106 203 200/ 1.60 1.33 432 25%
W-8 W-8 W-9 285 1.02 055 1916 11.59 1204 3.75 18.3 0.0 285 18.73 94| 276 254 250/ 0.35 0.72 367 75%
W-4 W-4 MR-1 3.10 0.0 23.22 2508 3.51 35.6 0.35 035|083 5.15 4.8 3.10 26.07 13.0| 534 254 250/ 1.00 1.22 62.0 86%
0.0
W-14 W-14 W-15 379 0.36 36.4 0.36 36 4.00 0.6 289 289 25 379 3.79 19 5.0 203 200/ 0.35 0.62 202 25%
W-15 W-15 W-17 3.17 2.20 222.2 2.56 259 4.00 4.2 0.0 3.7 6.96 3.5 7.7 203 200| 0.35 0.62 20.2  38%
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KANATA NORTH URBAN EXPANSION AREA TABLE C-8b:

COMMUNITY DESIGN PLAN SANITARY SEWER DESIGN SHEET - Sensitivivty Analysis - Scenario 2
Engineers, Planners & Landscape Architects
LOCATION RESIDENTIAL AREA AND POPULATION ICI INFILTRATION FLOW PIPE
Cumulative IND COMM INST
Street From To Total Dwellings Density (Net ha) Pop. Residential Peak Peak | Area Accu. Peak Area Accu.|Area Accu.| Peak | Total Accu. Area Infiltration| Total Dia Dia | Slope Velocity Capacity Ratio
Node Node Area SFH | SD/TH Low® High* Area Pop. Factor Flow Area Factor Area Area | Flow | Area New Exist Flow Flow Act  Nom (Full) (Full)  Q/Qfull
(ha) 3.4 2.7 101 161 (ha) New Exist (I/s) (ha) (ha) (ha) (ha) [ (ha) (ha) | (I/s) | (ha) (ha) (I/s) (I/s) | (mm) (mm)| (%) (m/s) (I/s) (%)
W-16 W-16 W-17 6.55 3.17 1.78 606.8 4.95 607 3.93 9.7 0.0 86.55 6.55 33| 129 203 200/ 0.35 0.62 20.2 64%
W-17 W-17 MR-1 3.43 0.0 7.51 865 3.84 13.5 3.05 305 8.04 9.6| 6.48 19.99 10.0{ 331 254 250/ 0.30 0.67 339 9%
MR-1 (MARCH ROAD) MR-1 MR-2 1.36 0.0 30.73 3373 3.40 46.4 3.40 8.04 9.9 1.36| 47.42 23.7] 8041 610 600/ 0.10 0.69 2024 40%
W-9 W-9 MR-2 717 1.13 1819 1.13 182 4.00 29 1.38 1.38(3.77 3.77 45| 717, 25.90 13.0f 204 203 200/ 1.20 1.15 374 54%
MR-2 (MARCH ROAD) MR-2 MR-3 1.37 0.0 33.23 3555 3.38 48.7 478 11.81] 14.4 1.37| 74.69 37.3| 1004 610 600/ 0.10 0.69 2024 50%
W-10 W-10 W-11 1.53 0.78 1256 0.78 126 4.00 2.0 0.0 1.53 1.53 0.8 28 203 200/ 0.70 0.88 28.6 10%
W-11 W-11 MR-3 3.55 164 264.0 2.42 390 4.00 6.3 1.08 1.08 09| 3.55 5.08 25 9.8 203 200/ 0.70 0.88 286 34%
W-18 W-18 W-19 3.90 1.21 182 4152 3.03 415 4.00 6.7 0.0/ 3.90 3.90 2.0 8.7 203 200/ 0.35 0.62 20.2 43%
W-19 W-19 MR-3 9.23 0.0 3.03 415 4.00 6.7 8.83 883 77| 9.23] 13.13 66| 21.0 254 250| 0.25 0.61 31.0 68%
MR-3 (MARCH ROAD) MR-3 MR-4 4.74 0.0 38.68 4360 3.30 58.3 2.06 16.75 11.81] 24.8| 4.74] 97.64 48.8| 1319 610 600/ 0.10 0.69 2024 65%
W-12 W-12 X-12 11.62 2.24 6.98 1350.0 9.22 1350 3.71 20.3 201 201 1.7 1162 11.62 58| 279 254 250/ 0.30 0.67 339 82%
X-12 (BIDGOOD / HALTON TERRACE) X-12 MR-4 3.54 0.79 1272 10.01 1477 3.68 22.0 0.0| 3.54) 15.16 76| 296 254 250| 1.00 1.22 62.0 48%
X-5 (760 & 788 March Road) X-5 MR-4 1.76 176 283.4 1.76 283 4.00 4.6 0.0 1.76 1.76 0.9 55
MR-4 (MARCH ROAD) MR-4 MH 186 471 0.0 5045 6120 3.16 78.4 16.75 13.82] 265 471 119.27 506| 1646 610 600/ 0.10 069 2024 81%
X-6 (750 March Road, Blue Heron Co-op Homes)**** X-6 X-8 1.29 83 224.1 1.29 224 4.00 2.1 0.0 1.29 1.29 0.5 2.5
**** 83 units obtained from Co-op website (http://www.chaseo.ca/member/blue-heron-co-op/)
X-7 (Morgans Grant) ***** X7 X-8 48.45 | \ \ 31880 4974 3188 342 252 0.0| 4845 49.74 17.4| 426
***** Information obtained from JL Richards #24566, Sanitary Design Sheet, July 2012
X-8 (Inverary Drive) X-8 MH 186 4.31 39 49 264.9 54.05 3677 3.37 28.6 00| 4.31 54.05 18.9| 47.6
Shirley's Brooke Drive MH 186  MH 184 0.00 0.0 104.50 6120 3677 2.96 98.7 16.75 13.82| 26.5 0.00| 119.27| 54.05 78.6| 203.8 610 600 0.10 069 2024 101%
X-9 (Mckinley Drive) X-9 MH 184 7.84 117 315.9 316 4.00 2.9 273 273 24 7.84 7.84 2.7 8.0
Shirleys Brooke Drive MH 184  MH 182 0.00 0.0 10450 6120 3993 295 1004 19.48 13.82| 289 000| 119.27| 6189 81.3| 210.6 610 600| 0.10 0.69 2024 104%
Shirleys Brooke Drive MH 182 MH 1 0.00 0.0 104.50 6120 3993 295 100.4 19.48 13.82| 28.9 0.00| 119.27| 61.89 81.3| 210.6 610 600/ 0.10 0.69 2024 104%
X-10 (Sandhill Road) MH 1 11.62 9 60 532 1049.1 11.62 1049 3.79 9.2 211 211 1.8| 11.62 11.62 41| 151
X-11 MH 1 0.87 0.87 140.1 0.87 140 4.00 1.3 0.0 0.87 0.87 0.3 1.6
Briar Ridge Pump Station PS MH 1 72.88 3644 6094 2.97 85.623 0 35.08 3.1] 0.00 6.76(0.00 525 356/ 0.000 9296 88.15 77.3| 1986
EAST MARCH TRUNK MH 1 EMT 0.00 0.0 189.87 9764 11276 263 1727 35.08 3.1 26.24 21.18] ©66.3| 0.00| 212.23| 162.53 163.0| 402.0 762 750/ 0.10 0.80 367.1 110%
DESIGN PARAMETERS Designed: Alex McAuley PROJECT:
Average Daily Flow (Future)= 350 L/cap/day Industrial Peak Factor= per MOE graph Kanata North Community Design Plan
Average Daily Flow (Existing)= 200 L/cap/day Extraneous Flow (Future)= 0.5 L/s/ha
Indust/Comm/Inst Flow (Future)= 50000 L/ha/day Extraneous Flow (Existing)= 0.35 L/s/ha (Jan 2008 monitored event) Checked: CJR CLIENT:
Indust/Comm/Inst Flow (Existing)= 20000 L/ha/day Minimum Velocity= 0.60 m/s Kanata North Land Owners
Max Res Peak Factor= 4.00 Manning's n= 0.013 Dwg. Reference: 112117-SAN1
Comm/Inst Peak Factor= 1.50 112117-SAN2 Date:  February, 2016
Notes:
1. Existing sanitary sewers tributary to, and not receiving flow from the KNUEA Trunk sewer have not been analysed for capacity Upgraded Existing Sanitary Sewers

2. Existing unit counts obtained from City of Ottawa geoOttawa (2014) parcel counts, unless otherwise indicated

3. Low Density based on (16.6 Singles/net ha * 3.4pers/unit) + (16.5 Towns/net ha * 2.7pers/unit)

4. High Density based on (35.8 Towns/net ha * 2.7pers/unit) + (35.8 Apartments/net ha * 1.8pers/unit)

5. Overall unit counts for the KNCDP are based on Demonstration Plan "A-24", plus 10% to allow for flexibility in unit type distribution

M:120121112117\DATA\Calculations\Sewer Calcs\SAN\SAN Design.xIsx Page 2 of 2



Master Servicing Study Kanata North Community Design Plan

APPENDIX D

Water Distribution

2013 Infrastructure Master Plan Excerpts
» Page 177 — Glen Cairn Reservoir (GCR) Expansion
» Page 178 — Glen Cairn Pump Station Upgrade (GCPS)
» Page 193 — March Road Pipe Upgrade (Zone 2W West Feedermain)
» Page 229 - Figure1 Existing Water Distribution System: Schematic
» Page 232 — Figure 4 Growth Projects 2013-2031 - Water Distribution System: Schematic

City Comments on Draft Memo (email dated Oct 7, 2014)

City Comments on Feb 16, 2016 Draft MSS (email dated Mar 22, 2016)

Preliminary Watermain Cost Estimate

Kanata North Urban Expansion Potable Water Assessment Report (Stantec, Mar 28, 2016)

Drawing List
 112117-WM1 Watermain (onsite)
o 112117-WM2 Watermain (offsite)

Novatech



Infrastructure Master Plan

Glen Cairn Reservoir (GCR) Expansion
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Scope and Justification

Add 17 ML storage volume at the GCR to defer and reduce pumping expansion needs
to Zone 2W from the Carlington Heights PS and defer Water Purification Plant
expansion.

Timing
2019-2024: Increase storage at GCPS

Action Item Funding

Construction Cost Estimate = $6.2M

Capital Cost Estimate* = $13.1M (90% Development Charges, 10% Rate)

*including construction cost, engineering, city internal costs and contingency allowance.
Funding split subject to review as part of 2014 Development Charges by-law.

EA Requirements and Consultation
Class EA Schedule ‘B’ project - Notices, consultation and filing of Environmental Project
File for public review required.

Follow Up Actions

The Official Plan projections and actual development pressures will determine the exact
timing for implementation. Monitor development needs to ensure infrastructure is
constructed in a manner that is coincident with development.




Infrastructure Master Plan |

Glen Cairn Pump Station Upgrade (GCPS)
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Increase pumping capacity at the GCPS to meet 2031 peak demand to Zone 3W to
supplement the Campeau Drive Pump Station. An expansion of the facility is assumed.

Timing
2019-2024: Upgrade PS

Action Item Funding

Construction Cost Estimate = $1.5M

Capital Cost Estimate* = $3.1M (90% Development Charges, 10% Rate)

*including construction cost, engineering, city internal costs and contingency allowance.
Funding split subject to review as part of 2014 Development Charges by-law.

EA Requirements and Consultation
Class EA Schedule ‘B’ project - Notices, consultation and filing of Environmental Project
File for public review required.

Follow Up Actions

The Official Plan projections and actual development pressures will determine the exact
timing for implementation. Monitor development needs to ensure infrastructure is
constructed in a manner that is coincident with development. Consider Coordination of
works with 2019 mechanical renewal.




Infrastructure Master Plan

March Road Pipe Upgrade (Zone 2W West
Feedermain)
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Scope and Justification
Upgrade existing watermain segments in the North Kanata area, on March Road and
Solandt Road.

Timing:
2019 — 2024: Construct feedermain

Action Item Funding

Construction Cost Estimate = $1.2M

Capital Cost Estimate* = $2.2M (90% Development Charges, 10% Rate)

*including construction cost, engineering, city internal costs and contingency allowance.
Funding split subject to review as part of 2014 Development Charges by-law.

EA Requirements and Consultation
The 610 mm watermain upgrades are Schedule ‘A’ projects — No consultation required
prior to implementation.

Follow Up Actions
Project timing to be confirmed based on actual increases in demand due to growth.
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INFRASTRUCTURE MASTER PLAN - Figure 4

Growth Projects 2013-2031 - Water Distribution System: Schematic

PLAN DIRECTEUR DE L'INFRASTRUCURE Figure 4

Projets de croissance 2013 - 2031 - Réseau de distribution d'eau : schéma
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Alex McAuley

From: Cara Ruddle

Sent: February-26-16 10:42 AM

To: Alex McAuley

Subject: FW: Kanata North Urban Expansion - Review of Water Servicing Proposal

Cara Ruddle, P.Eng.
Project Manager
NOVATECH Engineers, Planners & Landscape Architects

240 Michael Cowpland Drive, Suite 200, Ottawa, ON, K2M 1P6 | Tel: 613.254.9643 x 220 | Fax: 613.254.5867
The information contained in this email message is confidential and is for exclusive use of the addressee.

From: Rogers, Christopher [mailto:Christopher.Rogers@ottawa.ca]

Sent: Tuesday, October 07, 2014 8:48 AM

To: Cara Ruddle <c.ruddle@novatech-eng.com>

Cc: Lee Sheets <l.sheets@novatech-eng.com>; Tse, Wendy <Wendy.Tse@ottawa.ca>
Subject: RE: Kanata North Urban Expansion - Review of Water Servicing Proposal

Cara,

Some comments on the revised water servicing report:

=

Figure 1-3 should identify the private watermains referred to in the text on p.1.3. Animage illustrating private
mains in the area of interest is attached (private mains buffered lime green).
The report should include a development concept plan map.
Identify which nodes are assigned ICI demands with reference to concept plan.
Identify proposed 305/406 pipe sizing on figure.
There is uncertainty regarding net head losses through the future local systems. In critical areas, where
performance is expected to be close to design limits, additional losses through the local system could result in
substandard service. Adjustments to future plans of subdivision or site plans in the study area may be needed in
these areas. Adjustments could include one or more of the following:
e  ROW adjustments to allow for improved watermain looping;
e reduce maximum elevation of serviced land; and/or
e adjust development characteristics to reduce fire flow requirements.
This potential issue should be flagged in Section 4 of the report.

ke wN

Regards,

Chris Rogers, M.A.Sc., P.Eng.

Senior Project Manager

Policy Development and Urban Design Branch

Gestionnaire principal de projet

Direction de I'élaboration des politiques et de I'esthétique urbaine

PLANNING .5
URBANISME : 55icva



City of Ottawa | Ville d'Ottawa
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From: Cara Ruddle [mailto:c.ruddle@novatech-eng.com]

Sent: 2014/07/28 1:15 PM

To: Rogers, Christopher

Cc: Lee Sheets

Subject: FW: Kanata North Urban Expansion - Review of Water Servicing Proposal

Chris:

Please find attached a revised report for the Kanata North Urban Expansion Potable Water Assessment. This report has
been revised per City comments.

Please call or email if you have any further questions or comments.

Thanks.
Cara Ruddle, P.Eng.
Project Manager



NOVATECH

Engineers, Planners & Landscape Architects

240 Michael Cowpland Drive
Suite 200
Ottawa ON K2M 1P6

Tel: 613.254.9643
Fax: 613.254.5867

The information contained in this email message is confidential and is for exclusive use of the addressee.

From: Alemany, Kevin [mailto:kevin.alemany@stantec.com]

Sent: June-24-14 10:10 AM

To: Cara Ruddle; Lee Sheets

Cc: Ireland, Shawn; Simzer, Leah

Subject: RE: Kanata North Urban Expansion - Review of Water Servicing Proposal

Good morning,

Please find the aftached revised Final Report of the Kanata North Urban Expansion Potable Water Assessment.
The revision addresses the City’'s comments noted below and as discussed in follow up conversations/emaiils.

Sincerely, Kevin

Environmental Engineer

Stantec

400 - 1331 Clyde Avenue Ottawa ON K2C 3G4
Phone: (613) 724-4091

Cell: (613) 292-4226

Fax: (613) 722-2799
kevin.alemany@stantec.com

Q Stantec

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with
Stantec's written authorization. If you are not the intended recipient, please delete all copies and notify us immediately.

@ Please consider the environment before printing this email.

From: Cara Ruddle [mailto:c.ruddle@novatech-eng.com]

Sent: Monday, May 12, 2014 11:26 AM

To: Alemany, Kevin

Subject: FW: Kanata North Urban Expansion - Review of Water Servicing Proposal

Kevin:
The email below provides comments from the City from their report on your water analysis. Can you please provide a
response to their comments.

Thanks.

Cara Ruddle, P.Eng.

Project Manager
3k 3k 3k sk 3k 3k 3k 3k sk sk sk ok 3k 3k 3k sk sk sk ok sk 3k 3k 3k sk sk sk sk ok 3k 3k sk sk sk sk sk sk ok sk sk sk sk sk sk kok



Novatech Engineering Consultants Ltd
200-240 Michael Cowpland Drive
Ottawa . Ontario . Canada . K2M 1P6

Office: 613-254-9643 x 220
Fax: 613-254-5867

The information contained in this email message is confidential and is for exclusive use of the addressee.

From: Tse, Wendy [mailto:Wendy.Tse@ottawa.ca]

Sent: May-06-14 2:34 PM

To: Murray Chown; Mike Petepiece; Cara Ruddle; John Riddell

Cc: Ogilvie, Chris; Whittaker, Damien; Rogers, Christopher

Subject: FW: Kanata North Urban Expansion - Review of Water Servicing Proposal

Murray,
Below please find comments from Infrastructure Planning with respect to the water servicing.

The study identified the need for off-site works (in addition to the watermain extensions to the expansion area),
involving upgrades to the existing water transmission system on March Road and Solandt. While these upgrades would
not be needed initially, the City will require the inclusion of conditions to ensure the developer(s) pay for the upgrades.

Please let me know if there are any questions and whether our scheduled meeting for Thursday should still take place.
Regards,
Wendy

From: Rogers, Christopher

Sent: Wednesday, April 30, 2014 9:00 AM

To: Tse, Wendy

Cc: Zagorski, Joseph; Diduch, Roman

Subject: Kanata North Urban Expansion - Review of Water Servicing Proposal

Hi Wendy,

Comments on the Water Summary Memorandum (Novatech, April 8, 2014) are as follows:

The information in this memorandum should be updated to reflect revisions to Stantec’s water assessment that
respond to comments provided below.

The water assessment indicates that only land at an elevation of 92m or less can be serviced based on the proposed
plan. Animage is provided below which illustrates the land that is higher than 92m under existing conditions (the green
boundary represents the CDP area). Unless the land is graded to a lower elevation, the area shown in red should not be
serviced. Conversely, if land would have to be graded to a higher elevation, the unserviceable area would increase. The
unserviceable area may also be subject to change, depending on the results of revisions that respond to the comments
provided below.

Comments on the KNUE Potable Water Assessment (Stantec, March 7, 2014) which was appended to the Novatech
memo are as follows:

Section 1.3



Add point indicating full range of pressures across the 2Ww service area (~40-90 psi).

Section 1.4

There are two redundant feeds to the 2Ww service area, however both include sections of private watermain which
cannot be relied upon by the City for back-up supply purposes. The Critical Infrastructure Identification Study for Zone
2W recommended that ownership of some of these 406mm and 305mm sections of private watermain (in the Reaney
Court area) be transferred to the City to ensure adequate back-up supply in the event of a major failure condition. This
recommendation has yet to be implemented, but it is the City’s intent to pursue it.

Section 2.2

According to the projections supporting the recent IMP/OP updates, it was anticipated that about 1800 units and 490
jobs would be in place in the KNUE area by 2031. This translates to the 26.2 L/s MXDY demand referenced in Section
2.2. The 2060 projections for 2Ww would include build-out of KNUE plus speculation re: other potential future post-
2031 development.

The report implies that the 26.2 L/s increment in demand per 2031 IMP is associated with all of 2Ww/MG. The
projected 2031 demand for this area is actually about 50.3 L/s, of which 26.2 L/s is projected for KNUE.

The IClI area subtotal in Table 2-1 is incorrect.

For system level water demand parameters, outdoor water demand (OWD) is only considered for single family
homes. Thus, the OWD indicated is higher than necessary. Unit OWD rate should be explicitly stated.

The system level parameters used do not account for water losses due to leakage, etc. Loss of 80 L/unit/day should be
applied for this area.

Table 2-1 indicates average daily flows per unit, however, the residential flows given are per capita. This should be
clarified.

Add statement to clarify that each individual subdivision within the expansion area must be designed in accordance
with the design demand parameters in the City’s WDG, which are significantly higher than the system level parameters.

Section 3.2.2
Please verify that Figure 3-8 is correct. It appears to be the same plot as Figure 3-6.

What is the change in minimum pressure in the existing Zone 2Ww with the proposed upgrades to the existing 2Ww
backbone?

Section 3.2.3

Identify expected ICI nodes and evaluate available fire flows in consideration of potentially higher fire demands for this
type of development.



A generalized analysis should be carried out to substantiate a reduced available fire flow for areas associated with each
node of the skeletal network, in order to reflect losses that would be expected in the local network. Any assumptions
related to looping and local pipe sizing should be stated. Any potential restrictions on development needed to ensure
adequate fire flow should be flagged.

Section 3.2.4

Results for a failure of the 406mm feed into KNUE for winter demand and no fire should be presented, to confirm that
minimum pressures would remain above 40 psi under this condition.

Section 4.0
Update this section to reflect revised analyses stemming from the above comments.

Considering impact on existing 2Ww minimum pressures, what measures are recommended to ensure that these
pressures remain above 40 psi?

The OIld Carp Road secondary feed should be selected given the difference in available fire flows under failure
conditions.

Last recommendation should reflect City’s intent to acquire existing private watermain connections at the south end of
the 2Ww service area to improve back-up supply to the zone.
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Muuasrehin

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail or
the information it contains by other than the intended recipient(s) is unauthorized. If you are not the intended
recipient, please notify me at the telephone number shown above or by return e-mail and delete this
communication and any copy immediately. Thank you.

Le présent courriel a été expédié par le systeme de courriels de la Ville d'Ottawa. Toute distribution, utilisation
ou reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire
prévu est interdite. Si vous avez recu le message par erreur, veuillez m'en aviser par téléphone (au numéro
précité) ou par courriel, puis supprimer sans delai la version originale de la communication ainsi que toutes ses
copies. Je vous remercie de votre collaboration.

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail or
the information it contains by other than the intended recipient(s) is unauthorized. Thank you.
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Le présent courriel a été expédié par le systeme de courriels de la Ville d'Ottawa. Toute distribution, utilisation
ou reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire
prévu est interdite. Je vous remercie de votre collaboration.



Alex McAuley

From: Cara Ruddle

Sent: March-22-16 5:17 PM

To: John Riddell; Murray Chown; Greg Winters

Cc: Mike Petepiece; Alex McAuley; Lee Sheets

Subject: FW: Kanata North Urban Expansion Area - DRAFT Master Servicing Study
Attachments: 2031IMPFlows.xlsx; BRPS_MonitoredFlows_2014t02016.xIsx

Please find below comments received for water and wastewater sections of the MSS.

Cara Ruddle, P.Eng.
Project Manager

NOVATECH Engineers, Planners & Landscape Architects
240 Michael Cowpland Drive, Suite 200, Ottawa, ON, K2M 1P6 | Tel: 613.254.9643 x 220 | Fax: 613.254.5867
The information contained in this email message is confidential and is for exclusive use of the addressee.

From: Zagorski, Joseph [mailto:Joseph.Zagorski@ottawa.ca]

Sent: Tuesday, March 22, 2016 4:57 PM

To: Cara Ruddle <c.ruddle@novatech-eng.com>

Cc: Lee Sheets <l.sheets@novatech-eng.com>; Rogers, Christopher <Christopher.Rogers@ottawa.ca>; Bougadis, John
<John.Bougadis@ottawa.ca>

Subject: Kanata North Urban Expansion Area - DRAFT Master Servicing Study

Hi Cara ,

Please find below water and wastewater comments related to Kanata North Urban Expansion Area Master
Servicing Study Draft February 16 , 2016 Report:

Water Servicing

Comments on main report (water distribution):

P.53, end of 2™ paragraph. HGL incorrect.

P.53, 3 paragraph. Campeau PS serves Zone 3W. Not relevant to the KNUEA.

P.53, 4th paragraph. Hazeldean watermain is complete. Serves 3W, not relevant to KNUEA.
Table 7.2 is not relevant. System sizing and layout is based on Stantec use of City’s system model.

Provide table summarizing projected water demands (average, max day, peak hour, max day plus fire flow) and related
pressures for the KNUEA.

Figure 7.1: Density of 305mm watermains in NW is excessive and there is a high likelihood that on-going flushing
operations would be needed to keep water fresh in this area. The layout in this area does not reflect the preferred
layout as presented in Appendix D (Stantec report). Sizing should be reduced in this area. Note that Stantec assumed a
dead-end in this area which will not exist (or be much shorter), and local watermains will generally improve fire flows,

1



10.

11.

1.

thus minimum available fire flows may be greater than suggested in Appendix D. Please refer to current City guidelines
(including recent technical bulletin) and development conditions regarding sizing of local mains and fire protection
measures.

Feedermains (300mm and larger) are not to be extended to the outer boundary of the KNUEA. Eliminate dead-end
300mm mains (as shown in Figure 7.1: in NW corner immediately south of the creek corridor; and to east of March
Road, extending into the Hillsview rural subdivision).

City requests that both the Carp Road secondary connection and the Celtic Ridge connection be implemented. This will
improve system resiliency and operational flexibility at low cost.

Please provide phasing plan for watermain network, demonstrating that looping and all LOS criteria are met at each
phase.

As per the Stantec report, the main report must identify the ~310m March Road watermain upgrade (north of
Richardson Side Road and south of railway corridor) from 406mm to 610mm as a KNUE related requirement, in addition
to the upgrade on Solandt. The former is the most important of the two, in terms of boosting peak hour pressures in
2Ww.

Identify the specific future development threshold that would trigger construction of the March/Solandt watermain
upgrades. Clarify assumptions, provide supporting calculations and analysis.

Comments on Appendix D:

Section 1.2 — review this section — suspected error in cardinal direction reference

Figures 3-1 and 3-2 are unclear — node and pipe ID’s are illegible

In figure 3-3, node allocation unclear for a few demand areas. Demand area ID’s are illegible.

Figure 3-4 title is confusing. Please confirm that the curves represent existing (2012) demands plus future build-out of
the KNUE area.

Clarify if results presented in Figure 3-12 are with or without March/Solandt upgrades.

Wastewater Servicing

Comments on main report (wastewater servicing):

Section 6.2 Existing Wastewater Infrastructure, page 36-37: The flow rates below should be used in Table 6.2. Use the
2031 IMP flow rates over the 2010 WUC since the IMP flows were generated with the latest projections, inflow and
infiltration estimation technique and produce more conservative values (see attached monitored flows data).

2031 Flows at the 750 mm East March Trunk upstream of the March Road Pump station is 255 I/s, which is higher than
the flow rate of 172 |I/s shown in the report.

2031 flows at the 900 mm Marchwood Trunk upstream of the March PS is 592 I/s, which is slightly above the 574 |/s
written in the report..



2031 flows at the 600 mm Hines Road Trunk upstream of Solandt Road is 135 I/s.

Wet weather flow should be shown for the Briar Ridge PS (see attached monitored flows data).
2031 flows at the Briarridge PSis 80 I/s.

Replace “Design Flow at build-out” with “Design Flow” at Table 6.2.

Section 6.3 Planned Infrastructure , page 38: Remove statement “ With diversion of the Marchwood Trunk, there will
be no urgency to complete this project”. The projected 2031 flow from the East March Trunk to the March PS is 255 |/s
as per the 2013 IMP. The upgraded March station’s ultimate firm capacity of +/- 586 I/s should be mentioned as per
March PS Class EA report. Section 6.4 Trunk Sewers, page 30: The inverts and capacities of trunk sewers should be
determined with the review of as-built drawings. The 2013 Wastewater IMP model should be used to estimate flows
for the 2031 period.

Section 6.4.2 Briar Ridge Pump Station, page 40: Please review more recent monitored flow data recorded at the
station (please refer BRPS_MonitoredFlows_2014t02016.xIsx) and confirm the results in Table C-4 are still valid. Please
revise the text in last three paragraphs since description of existing and future design flows to Briar Ridge PS is
confusing.

Tables 6.5.1 and 6.5.2 It should be Option “5A”

. Provide table summarizing the HGL in relation to the underside of proposed footing elevation for the KNUEA to
demonstrate that minimum 0.3 m freeboard is provided

General comments
Complete remaining sections.

Provide typical ROW cross-sections for future March Road and typical arterial, collector and residential street
in the KNUEA including all underground infrastructure.

Stormwater comments to follow.

Call me if you have any questions. Thx.

M.Joseph Zagorski, P.Eng.

Senior Project Manager

Policy Development and Urban Design Branch

Gestionnaire principal de projet

Direction de I'élaboration des politiques et de I'esthétique urbaine
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NO T=CH Kanata North Urban Expansion Area

Engineers, Planners & Landscape Architects

Community Design Plan

Preliminary Servicing Costs
Watermain Installation

ITEM EST.
NO. ITEM QTYy UNIT UNIT PRICE TOTAL AMOUNT
On-Site Watermain Works
SECTION A - GENERAL
1 |Erosion and Sediment Control 1 LS $15,000.00 $15,000.00
2 |Ground Water Pumping & Management 1 LS $10,000.00 $10,000.00
3 |[Traffic Control 1 LS $20,000.00 $20,000.00
TOTAL SECTION A - GENERAL $45,000.00
SECTION B - WATERMAIN
1 |Watermain
i) 406mm dia. 1,100 m $630.00 $693,000.00
ii) 305mm dia (secondary connections) 200 m $450.00 $90,000.00
2 |Valve Chambers
i) 406mm dia. 7 ea $18,000.00 $126,000.00
ii) 305 mm dia 2 ea $12,000.00 $24,000.00
3 Hydrants 15 ea $6,000.00 $90,000.00
4  |Rock Excavation 400 m? $120.00 $48,000.00
5* |Roadway Reinstatment 1,300 m? $100.00 $130,000.00
6 |lron Adjustment 9 ea $500.00 $4,500.00
7 |City Connection Charges 3 ea $30,000.00 $90,000.00
TOTAL SECTION B - WATERMAIN $1,295,500.00
* Reinstatement required for 2 connections, and
approx 150m North of Maxwell Bridge Road, then no Construction Total $1,340,500.00
reinstatement required under future northbound lane 60% Capital Cost Allowance $804,300.00
| Total | $2,144,800.00
Offsite Watermain Upgrades
SECTION C - GENERAL
1 |Erosion and Sediment Control 1 LS $10,000.00 $10,000.00
2 |Ground Water Pumping & Management 1 LS $10,000.00 $10,000.00
3 |[Traffic Control 1 LS $20,000.00 $20,000.00
TOTAL SECTION C - GENERAL $40,000.00
SECTION D - Watermain
1 |Watermain
i) Upsize Ex. 406mm to 610mm 570 m $1,800.00 $1,026,000.00
2 |Valve Chambers
i) Upsize Ex. 406 to 610mm 4 ea $40,000.00 $160,000.00
4 |Roadway Reinstatment 2,100 m? $100.00 $210,000.00
5 |lron Adjustment 4 ea $500.00 $2,000.00
TOTAL SECTION D - WATERMAIN $1,398,000.00
Construction Total $1,438,000.00
60% Capital Cost Allowance $862,800.00
[ Total | $2,300,800.00

Note: DC recoverable Items are highlighted in blue

Novatech Engineering 112117-WaterCostEstimate.xls 2016-04-01
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Abbreviations

PRV Pressure Reducing Valve
Dia. Diameter

w/m Watermain

HGL Hydraulic Gradeline

KNUE Kanata North Urban Expansion
AVDY Average Day Demand
MXDY Maximum Day Demand
PKHR Peak Hour Demand

EPS Extended Period Simulation
SS Steady State

FF Fire Flow

FUS Fire Underwriters Survey
Q Stantec
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1.0 Background

1.1 PROPOSED DEVELOPMENT AREA

The proposed development site is located in Kanata, northwest of Old Carp Road and Maxwell Bridge
Road, on the northwest and southeast side of March Road. It is the proposed location for a housing
development that is projected to have a total of 3340 units and an estimated population of 9230 persons.
Figure 1-1 outlines the proposed development site boundary in red.

Legend
— KNE Study Area

Pressure Zones
20

/| Morgans Grant

Figure 1-1: Proposed Development Site Location

The lands will include a mixture of low density, medium density and high density residential units
including a mix of commercial and institutional lands. A development concept plan for the area is
provided in Appendix A.

The southwest boundary of the site is adjacent to an existing residential development which has potable
water serviced by the City of Ottawa. These lands are serviced by “Pressure Zone 2W”. Given that it is on
the most western boundary of Zone 2W, this particular area is also referred to as Zone 2Ww herein to
distinguish its general location.

The northwest and northeast limits of the proposed development site border residential estate lots and
farmland lots which are currently serviced by individual/private wells. The southeast boundary of the

@ Stantec
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development site is bordered by an existing railway corridor, which is contiguous to farmland also
currently serviced by well infrastructure.

1.2 GROUND ELEVATIONS

Ground elevations on the proposed development site vary between 69 and 94 metres. The portion of the
site located on the west side of March Road decreases gradually in elevation from 94 metres on the
western limits to about 80 metres along March Road. The portion of the site located east of March Road
consists of 2 plateaus separated by a ridge. The western Plateau adjacent to March Road has an elevation
of 80 metres, and the eastern plateau has an elevation of 69 metres. Figure 1-2 illustrates the ground
elevations assigned to nodes in the hydraulic model.

1 Legend
e KNE Junction Elevations [
e KNE Watermains
Existing Pipes
— StudyArea
4 Pressure Zone

V777 morgans Grant

Figure 1-2: Development Site Elevations

1.3 EXISTING PRESSURE ZONES

The proposed site is situated near two existing water distribution pressure zones. Both of these pressure
zones were analyzed to determine their compatibility with the potential site infrastructure.

Pressure zone 2Ww is located adjacent to the southeastern boundary of the proposed development site.
This adjacency allows potential connection at several locations. Zone 2Ww has ground elevations similar
to that of the proposed site, with values ranging between 68 and 99 metres. The overall hydraulic grade

@ Stantec
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line in Zone 2Ww typically varies between 125 and 131 metres. The resulting pressures in Zone 2Ww
typically range between 40 and 90 psi.

The Morgan’s Grant Pressure Zone (Zone MG) is located approximately 250 metres southwest of the
proposed development area. Connection to this pressure zone, given the existing structures and property
ownership in the area, may require the creation of a minimum of 350 metres of additional pipeline — this
does not account for the requirements to get a second redundant feed to the area. With ground elevations
ranging between 91 and 107 metres, Zone MG is elevated compared to the upstream Zone 2W. To meet
pressure servicing requirements at these elevations the Morgan’s Grant Pumping Station was constructed.
This pumping station allows the watermain infrastructure to maintain pressures between 58 and 82 psi.
The overall hydraulic grade line in Zone MG varies from approximately 138 to 151 m.

1.4 EXISTING WATERMAIN NETWORK

Zone 2Ww is fed from a large dia. transmission w/m in Zone 2W along Timm Road and Robertson Road.
Ultimately, this area is fed by pumps located at the Britannia Water Purification Plant and the Carlington
Heights Pumping Station. The Glen Cairn Reservoir located to the south of Zone 2Ww provides balancing
and emergency storage to Zone 2W/2Ww.

The existing Zone 2Ww pipe network consists primarily of a 1067mm dia. feedermain along Eagleson that
drops down to 914mm, 610mm and 406mm before reaching the boundary of the KNUE lands (see
Figure 1-3). Two sections of the 610mm dia. w/m along March Road step down in diameter from a
610mm to 406mm and back up to 610mm. These sections are discussed later in this assessment as they
are deemed to create significant headloss relative to their lengths under high demands.

A secondary larger dia. w/m loops to the eastern boundary of Zone 2Ww with pipes ranging in size from
305 to 406mm dia. There is a small section of the secondary feed that drops down to 203mm on Penfield
Drive.

The entire Zone 2Ww area north of Campeau Drive is fed by a single 914mm dia. watermain along Teron
Road. There is an interzonal 203mm dia. w/m connection to Zone 3W in the western boundary of Zone
2Ww along Beaverbrook. Although the interzonal valve along Beaverbrook could be opened, this pipe has
minimal capacity to provide to Zone 2Ww. The City has indicted that are two redundant feeds to the 2Ww
area, however both include sections of private watermain which cannot be relied upon by the City for
back-up supply purposes. These segments are shown in white in Figure 1-3 below. The Critical
Infrastructure Identification Study for Zone 2W recommended that ownership of some of these 406mm
and 305mm sections of private watermain be transferred to the City to ensure adequate back-up supply in
the event of a major failure condition. It is understood that this recommendation has yet to be
implemented but it is the City’s intent to pursue it.

g Stantec
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Drop in WM dia. along
610mm dia. spine (to
406mm) along March
Road

Legend

KNE Study Area
Pressure Zones
S 2w
o
t MG
Existing Pipes Diameter
Single feed to zone 102mm

2Ww along Teron
152mm

s 4 203mm
Interzonal connection between Zone 2 ¢ 254mm
3W and Zone 2Ww at Beaverbrook < : { :

i ' 305mm
405mm
) — & 10MM
Potential for additional 314mm
= feeds to zone 2W o

.

Figure 1-3: Existing Zone 2Ww Pipe Network (diameter shown in mm)
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2.0 Approach

The following sections provide an analysis of the system pressures based on anticipated hydraulic
gradelines to determine the appropriate servicing pressure zone, the system demands associated with the
development area being assessed, and the modifications to the hydraulic model used in the assessment.

2.1 ALLOWABLE PRESSURES

An analysis of the existing pressure zone boundaries was performed to determine the appropriate
servicing pressure zone for the KNUE lands. The proposed site has a total elevation change of 25m which
is equivalent to a change in pressure of 36 psi. The desired pressure range for a given structure, as per the
City of Ottawa Design Guidelines (Newell, W.R., 2010), is between 50 and 70 psi, with an absolute range
between 40 and 80 psi. If pressures within the service area exceed 80 psi then, per the Ontario Plumbing
Code (Government of Ontario, 2012), pressure controls are required, such as pressure reducing valves, to
restrict high pressures to a maximum of 80 psi.

Considering the ground elevations of the proposed development, the proximity to existing watermains of
each potential servicing pressure zone and the existing HGLSs of the pressure zones, direct connections to
the Zone 2Ww are the preferred alternative to the Zone MG. The Morgan’s Grant pressure zone would
produce tolerable pressures for a very small portion of the proposed site, but would produce excessively
high pressures in the majority of the site. Pressure reducing valves would be required to mitigate the high
pressures (as per the Ontario Plumbing Code) for most of the site. Servicing from Zone 2Ww allows for
the higher elevation areas within the site to be inside tolerable servicing limits, while maintaining a more
suitable HGL in the areas of lower elevations.

The North Eastern portion of the proposed site, located past the existing ridge, reaches elevations as low
as 69 metres. This portion of the site will require pressure reduction measures to alleviate the high
pressure in the region, regardless of the elected pressure zone. Connection of this area to Zone 2Ww will
result in pressures up to 88 psi based on a maximum Zone 2Ww HGL of 130.9m. As per the Ontario
Pluming Code, pressure reduction measures (i.e. individual household PRVs) will be required to mitigate
high pressures in the system.

2.2 ANTICIPATED WATER DEMAND

The projected population for the KNUE lands is approximately 9230. Accordingly, zone/system level
basic unit demands and outdoor water projections were applied to determine average day, maximum day
and peak demands. Table 2-1 summarizes the projected demands. These demands were distributed
across all the new nodes added to the hydraulic model to simulate the pipe network in the KNUE lands.
The total average day maximum day and peak hour demand (determined from the model) for the KNUE
lands are 39.0L/s, 52.0L/s and 89.3L/s.

It is noted that each individual subdivision within the expansion area must be designed in accordance
with the design parameters in the City’s Water Design Guidelines (Newell, W.R., 2010), which has
demands that are significantly higher than the system level parameters.

g Stantec
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Table 2-1 - Projected Potable Water Demands for KNUE Lands

Outdoor
Awverage Daily Demand (L/s) Water
Demand
Land Use LIy Q:i:l:'t::f Population A[‘:jcua:lll‘;;zr SFH MLT APT Sl L || e AL
1l

tha) | s {L/ha) [Comm & Inst] || | ||
Institutional 156 50000 5.0 50
Commeraal 153 50000 8.9 89
Firehall 0.8 - - 50000 05 0.5
Subtotal: 317 ag oo 89 95 183
Low density (SF) 1073 3637 180 76 76 130

647
Med density (Street Town) 1067 2881 198 6.6 X5
Med Density (Multi-Unit Town) ] 1620 198 37 37

168
High density (Apt) 600 1080 218 237 2.7
Subtotal: 3340 5218 16 103 27 0.0 0.0 206 13.0

Max Daily | PKHR from
Demand Model:

Total: | 31.7 | 3340 9218 7.6 | 10.3 | 2.7 | 8.9 | 2.5 | 35.0 | 13.0 | 52.0 89.3

23

WATERMAIN INFRASTRUCTURE DESIGN ALTERNATIVES

PKHR Factor

1.7

Given the layout of the existing Zone 2Ww large dia. w/m, the recommended alignment for a larger
diameter feedermain to and through the KNUE lands, is along March Road. This alignment preserves the

continuity of the larger diameter network and serves as the main feed to the proposed growth area.

To provide redundancy and added capacity to the KNUE lands, a secondary 305mm dia. w/m looping to
the existing Zone 2Ww pipe network was considered. Two alternative alignments were considered, the
first, an extension off an existing 305mm dia. w/m on Old Carp Road/Halton to the west of March Road,
and the second, to an existing looped 203mm diameter network along Celtic Ridge to the east of March
Road as depicted in Figure 2-1.

Q Stantec
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Secondary Connection
Option #2 Celtic Ridge

Legend
— StudyArea
*  KNE Junctions

Pipe Diameter
102mm

= 152mm

= 203mm

—— 254mm

= 305mm
406mm

Secondary Connection g e
Option #1 Old Carp Road/Halton . A7 A 3 Pressure Zone

2Www

-

Figure 2-1: Proposed KNUE Pipe Diameters (mm) & Access Points to Existing
Infrastructure
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3.0 Hydraulic Modeling

3.1 HYDRAULIC MODEL DEVELOPMENT

With the permission of the City of Ottawa, the City’s 2013 Water Master Plan all pipe computer model was
used to assess the proposed growth scenarios. The hydraulic modeling software used is H20OMap water by
Innovyze.

A watermain network in the KNUE lands was created using the proposed road network plans. Nodes were
input into the model to provide a good distribution of demands and a good representation of ground
elevation conditions. Figure 3-1 and Figure 3-2 show the locations and the IDs of the future nodes and
watermains entered into the model respectively.

Using the base 2012 summer and winter scenarios, new child scenarios were developed with future KNUE
nodes and pipes included in the model. An additional set of scenarios was created to model the future
upgrades to the existing Zone 2Ww network, in particular, the two sections of 406mm dia. w/m along the
610mm dia. feedermain on March Road.

Ground elevations were assigned to nodes according to the location of the node with respect to the
topography.

Residential, Institutional and Commercial demands were distributed according to the Kanata North
Community Design Plan (Novatech, 2016). The Kanata North Community Design Plan (Novatech, 2016)
was used in conjunction with the Kanata North Onsite Sanitary Drainage Area Plan (Novatech, 2016) to
distribute residential and outdoor water demands according to the projected population and housing type
present in each area.

Pipe diameters were assigned with diameters ranging from 305mm to 406mm to provide a strong
network of watermains along primary routes. Hazen Williams carrying capacity “C” factors were applied
based on City of Ottawa Design Water Guidelines (Newell, W.R., 2010)(110 for 203mm and 120 for
305/406mm).

g Stantec
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Figure 3-2: KNUE Lands Model Pipe ID’s
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Figure 3-3 provides the node allocation of each area of development to the watermain network. Areas
shown without colour shading do not have allocated demands.
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Figure 3-3: Area Demand Allocation

The demand applied from each of these areas on the respective node is summarized in Table 3-1 below.
This table summarizes residential, commercial, institutional and outdoor water demands.
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\\cd1218-f02\01-634\active\1634_01222_novatech_kanata_north_urban_exp_cdp\planning\report\kanata_north_urban_expansion_201é6mar29.docx 3 3



KANATA NORTH URBAN EXPANSION POTABLE WATER ASSESSMENT

Hydraulic Modeling
March 28, 2016

Table 3-1: Node Average Day Demand Allocations

Average Day Demand
Allﬁzsgon 3 - - (L/5) . Total
Residential Commercial | Institutional Outdoor

N_KNEO1 0.00 5.11 0.00 0.00 5.11
N_KNEO2 0.00 0.00 0.00 0.00 0.00
N_KNEO3 1.42 1.82 0.00 0.00 3.24
N_KNEO4 1.15 0.39 0.00 0.00 1.54
N_KNEO5 0.00 0.00 0.00 0.00 0.00
N_KNEO6 2.53 0.00 1.18 0.53 4.25
N_KNEO7 0.55 0.13 2.31 0.00 3.00
N_KNEO8 0.00 0.00 0.00 0.00 0.00
N_KNEO9 0.93 0.00 0.00 0.00 0.93
N_KNE10 0.00 0.00 0.00 4.07 4.07
N_KNE11 1.33 0.00 0.00 0.00 1.33
N_KNE12 0.74 0.00 1.67 0.00 241
N_KNE13 2.38 0.00 0.00 4.54 6.92
N_KNE14 0.81 0.00 1.33 0.00 2.14
N_KNE15 1.41 0.00 0.00 3.87 5.28
N_KNE16 1.80 0.00 0.00 0.00 1.80
N_KNE17 1.83 0.00 0.00 0.00 1.83
N_KNE18 0.00 0.00 0.00 0.00 0.00
N_KNE19 0.00 1.19 0.00 0.00 1.19
N_KNE20 0.32 0.00 0.00 0.00 0.32
N_KNE21 0.48 0.00 0.00 0.00 0.48
N_KNE22 0.95 0.00 0.00 0.00 0.95
N_KNE23 1.15 0.00 0.00 0.00 1.15
N_KNE24 0.53 0.00 2.50 0.00 3.03
N_KNE25 0.00 0.20 0.48 0.00 0.68
N_KNE26 0.62 0.00 0.00 0.00 0.62

TOTAL: 20.9 8.9 9.5 13.0 52.3

3.2 RESULTS

3.21 Average Daily Demands

The winter model scenario was tested to observe the pressures in the KNUE lands under the 2012 average

daily demand conditions. No outdoor water demand was applied in this scenario. Figure 3-4 provides
the results of each node within the KNUE lands. The Hydraulic Gradeline under average day demands
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varies between 127m and 130m, as a result, nodes with ground elevations lower than 74m can
anticipate maximum pressures to exceed 80 psi. The Ontario Building Code requires services with
pressures greater than 80 psi to have pressure reduction measures such as pressure reduction valves
installed along the service lines. The same results are observed for both secondary looping scenarios (i.e.
option 1 through Old Carp Road and option 2 through Celtic Ridge).
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Figure 3-4: Pressures under Existing (2012) Plus KNUE Build-out AVDY Demands

3.2.2 Peak Hour Demands

The summer model scenario was tested to observe the pressures in the KNUE lands under the 2012
maximum daily demand & peak hour conditions. Figure 3-5 shows the resulting minimum pressures in
Zone 2Ww prior to the KNUE lands being added to the network. Minimum pressures in Zone 2Ww drop
down close to 40 psi at the suction side to the Morgan’s Grant Pump Station.

Figure 3-6 shows the resulting minimum pressures throughout zone 2Ww and the KNUE lands when
the KNUE buildout demand is added to the network. As shown, there is a slight impact on the pressures in
the existing Zone 2Ww due to additional headloss through the existing Zone 2Ww pipe network. Under
peak demands, pressures drop by up to 4 psi, resulting in some “borderline” minimum pressure areas in
the existing Zone 2Ww area falling below the 40 psi threshold. Figure 3-7 further illustrates how the
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node pressures in the KNUE lands are impacted under peak demand conditions. Under this scenario, the

HGL drops to approximately 121m in the KNUE lands resulting in elevations greater than 93m
experiencing pressures less than the design guideline minimum requirement of 40 psi.
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Figure 3-5: Zone 2Ww Minimum Pressures under Existing Network & Existing 2012 PKHR
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Figure 3-7: Pressures under Existing Network & Existing + KNUE 2012 PKHR EPS
Demands

To improve minimum pressures, upgrades to two lengths of 406mm dia. w/m along the March Road
alignment were made in the model (sections were upsized to 610mm dia.) Figure 3-8 shows the
resulting improvements to the minimum pressures in Zone 2Ww and the KNUE lands. These
improvements decrease the headloss under peak demands and increase the minimum HGL in the KNUE
lands to 122m. Under this scenario, nodes in the KNUE lands with ground elevations greater than 94m
would experience pressures less than 40 psi. Figure 3-9 further illustrates how the node pressures in the
KNUE lands are impacted under peak demand conditions. Development exceeding 93m in elevation will
therefore need to be phased such the replacement of the 406mm watermain on March and Solandt Road
is occurs first. Elevations exceeding 93m are only seen at node N_KNE22 in the model.
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Figure 3-9: Pressures with upgraded 2Ww Network & Existing + KNUE 2012 MXDY EPS
Demands

3.2.3 Max Day + Fire Flow Demands

A fire flow assessment was carried out on the proposed KNUE pipe network under MXDY steady state
(SS) demand conditions and existing Zone 2Ww pipe conditions.

Table 3-2 provides the results of the fire flow analysis. Two scenarios were considered, existing Zone
2Ww piping with the main 406mm dia. w/m feed along March Road into the KNUE land and the
secondary 305mm dia. w/m feed either from Old Carp Road (Option 1) or Celtic Ridge (Option 2).

The Old Carp Road (Option 1) scenario provides fire flow capacities greater than 117 L/s (7,020 L/min) at
all nodes. The Celtic Ridge (Option 2) scenario is able to provide fire flow capacities greater than 115 L/s
(6,900 L/min) at all nodes. A fire flow 167L/s (10,000L/min) is considered to be a strong flow capable of
meeting typical residential construction requirements. Both layouts provide protection above the 167L/s
(10,000L/min) at all nodes with the exception nodes N_KNE26 and N_KNE21, which are located at the
ends of dead ends. The fireflow at these dead ends would be improved with additional looping with
watermains outside the trunk system. This should be accounted for in the implementation strategy for
this area. Further information on implementation strategies is provided in section 3.3 of this report.
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Fire flow requirements will still need to be assessed at a subdivision level to determine the Fire
Underwriter Survey (FUS) fire flow requirements and any special provisions that may be required in the
building designs. Fire flow assessments specific to the development of individual subdivisions within the
study area will be carried out as part of each subdivision approval process. Infrastructure will have to be
designed accordingly to ensure design guidelines are met and that building designs satisfy the available
fire flow requirements as outlined in the Fire Underwriters Survey (FUS).

Table 3-2 - Projected Fire Flows in KNUE Lands Under 2012 MXDY SS Demands

Available Flow at Hydrant (L/s)
ID Feed from Old Carp Road Feed from Celtic Ridge
N_KNEO1 418 413
N_KNEO2 360 357
N_KNEO3 222 215
N_KNEO4 367 314
N_KNEO5 366 215
N_KNEO6 353 245
N_KNEO7 310 290
N_KNEO8 216 208
N_KNEO9 220 213
N_KNE10 206 199
N_KNE11 323 335
N_KNE12 294 316
N_KNE13 335 372
N_KNE14 323 380
N_KNE15 335 428
N_KNE16 347 400
N_KNE17 328 354
N_KNE18 301 288
N_KNE19 497 501
N_KNE20 374 318
N_KNE21 131 132
N_KNE22 206 196
N_KNE23 193 188
N_KNE24 213 206
N_KNE25 311 300
N_KNE26 117 115
MIN 117 115
AVG 295 288
g Stantec
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3.2.4 Failure Scenarios

The failure scenario analysis was completed to simulate average day demands with a pipe failure along the
406mm dia. w/m March Road feed into the KNUE lands. The winter demand scenario was tested. The
two secondary servicing options were assessed. Table 3-3 shows that under a failure scenario of the large
dia. feed into the KNUE lands, the system will continue to provide the typical average day demands and a
reduced fire flow as compared to the maximum day + fire flow scenario. The secondary service
connection, referred to as Option 1 (Old Carp Road), provides on average 22% greater fire flow capacity
than the Celtic Ridge connection.
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Table 3-3 - Projected Fire Flows in KNUE Lands Under 2012 BSDY Demands with Pipe

Failures
Available Flow at Hydrant (L/s)
D BSDY + Fire + 406 BRK March BSDY + Fire + 406 BRK March % Difference
Feed from Old Carp Road Feed from Celtic Ridge

N_KNEO1 176 135 -23%
N_KNEO2 165 125 -24%
N_KNEO3 131 100 -23%
N_KNEO4 176 120 -32%
N_KNEO5 266 109 -59%
N_KNEO6 215 114 -47%
N_KNEO7 158 115 -27%
N_KNEOS8 127 95 -25%
N_KNEO9 133 102 -23%
N_KNE10 125 96 -23%
N_KNE11 167 136 -18%
N_KNE12 162 139 -14%
N_KNE13 185 166 -10%
N_KNE14 184 172 -6%
N_KNE15 186 184 -1%
N_KNE16 188 170 -10%
N_KNE17 166 140 -16%
N_KNE18 152 113 -26%
N_KNE19 172 133 -23%
N_KNE20 306 358 17%
N_KNE21 149 94 -37%
N_KNE22 115 84 -27%
N_KNE23 119 92 -23%
N_KNE24 129 100 -23%
N_KNE25 154 114 -26%
N_KNE26 115 76 -34%

MIN 115 76 -34%

AVG 166 130 -22%
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Figure 3-10 shows the results of a failure of the 406mm feed along March Road into the KNUE lands

under winter demands conditions. As shown, pressures remain above 40 psi under this condition.
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Figure 3-10: KNUE Pressures under Existing 2Ww Pipe Network & Existing + KNUE
BSDY Demands with a pipe failure along the KNUE March Road feed.

3.2.5 2031 Demands

2012

The winter model scenario was tested to observe the pressures in the KNUE lands and zone 2Ww under

the 2031 average daily demand conditions. No outdoor water demand was applied in this scenario.

Figure 3-11 shows the resulting maximum pressures throughout zone 2Ww and the KNUE lands when

the KNUE build-out demand is added to the network. It should be noted that all 2031 scenarios are

represent the assumed replacement of the 406mm watermain along Solandt Road and March Road to

610mm.
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Figure 3-11: Resulting Maximum Pressures Under 2031 Average Day Demands

The summer model scenario was tested to observe the pressures in the KNUE lands and the 2Ww under
the 2031 maximum daily demand & peak hour conditions. Figure 3-12 shows the resulting minimum
pressures throughout zone 2Ww and the KNUE lands when the KNUE build-out demand is added to the
network. There was no significant change in the KNUE lands servicing.
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Figure 3-12: Resulting Minimum Pressures Under 2031 Peak Hour Demands

Q Stantec

\\cd1218-f02\01-634\active\1634_01222_novatech_kanata_north_urban_exp_cdp\planning\report\kanata_north_urban_expansion_2016mar29.docx 3 . 1 6



KANATA NORTH URBAN EXPANSION POTABLE WATER ASSESSMENT

Hydraulic Modeling
March 28, 2016

3.3 WATERMAIN INFRASTRUCTURE PHASING

The City of Ottawa Water Design Guidelines (Section 4.3.1) (Newell, W.R., 2010) state that two watermain
connections are required to service a development area where the total water demand exceeds 5o0m3/d. A
secondary w/m connection to the March Road w/m, either along Old Carp Road or Celtic Ridge is
required to achieve this guideline objective.

As an interim condition, fireflow and peak hour demand scenarios were modeled in a scenario where the
entire development area was serviced by the single 406mm feed on March Road. The minimum pressure
in the peak hour scenario was not reduced and fireflow was reduced below the 167 L/s minimum only at
dead end locations. Under this interim single feed condition, the development area could be serviced;
however the overall reliability would be reduced until the secondary feed is constructed.

Where dead ends must be used, a minimum pipe size of 150mm is required and water age analyses for
flushing requirements must be completed. A dead end can service a maximum of 49 homes permanently
and 75 homes on a temporarily basis of 2 years. Watermain implementation phasing, determined on site
by site basis, will need to follow all requirements presented in the City of Ottawa Water Design Guidelines
(Newell, W.R., 2010).

Two dead ends have been incorporated into the model to show potential connection points of the trunk
watermain to surrounding areas that may be developed in the future. These dead-end watermains are
highlighted in Figure 3-13 below. The nodes at the end of these dead ends provide a worse-case scenario
analysis for fireflow. It should be noted that these dead ends will need to follow the above mentioned
requirements per the City of Ottawa Water Design Guidelines (Newell, W.R., 2010). Additional watermain
may need to be implemented when these trunk mains develop to ensure the dead ends meet required
standards. A proposed strategy for implementation is provided in Figure 3-13 below. Development with
elevations exceeding 93m cannot occur until the upgrade of the 406mm watermains on Solandt Road and
March Road to 610mm watermains has occurred.

g Stantec
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Figure 3-13: Dead End Implementation Strategy
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40 Recommendations

Stantec Consulting LTD. (Stantec) has completed a hydraulic assessment of the potable water servicing
alternatives for Kanata North Urban Expansion (KNUE) area on behalf of Novatech Engineering
Consultants LTD. The purpose of this study is to provide a review of the existing conditions and
watermain infrastructure in the area of the proposed development as well as offer an analysis of the
potential servicing alternative opportunities and constraints.

Based on the findings of the analysis, the proposed pipe network shown in Figure 2-1 of this report
provides sufficient internal capacity to meet the pressure and flow requirements within the KNUE lands.
There are two alternative secondary 305mm dia. w/m connections proposed (Old Carp Road and Celtic
Ridge). Under typical demand conditions and pipe network conditions, both options provide similar
results. The secondary connection to Old Carp Road provides better fire flow capacity under a pipe failure
scenario, and thus is the preferred scenario. A diagram of this alternative is provided in Figure 4-1
below:

Legend

. KNE Junctions

— Sty Area

Pipe Diameter

Pressure Zone
20

Figure 4-1: Preferred Watermain Layout

It should be noted that the dead end watermains shown above are to provide potential connection points
of the trunk watermain to future development. These dead ends may require more watermain looping in
actual development than shown in the layout above such that no permanent dead end permanently
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KANATA NORTH URBAN EXPANSION POTABLE WATER ASSESSMENT

Recommendations
March 28, 2016

services greater than 49 homes as per section 4.3.1 of the City of Ottawa Water Design Guidelines (Newell,
W.R., 2010).

The proposed KNUE area is recommended to be serviced entirely by the Zone 2Ww due to its topography
and location. However, to keep minimum pressures above 40 psi and maximum pressures below 80 psi
the following is recommended:

- Ensure site grading does not exceed 93m to maintain minimum pressures above 40 psi.

- Ensure services installed on lands with elevations less than 74m are equipped with pressure
reduction valves to meet building code requirements (i.e. keeping maximum pressure below 80

psi).

- Upgrade the two sections of 406mm dia. w/m that break up the 610mm dia. watermain (a total
length of approximately 550m) along March Road as described in this report to reduce headloss
under build-out demands. This will allow site grading to be increased up to 94m in elevation,
while still providing the minimum 40psi of pressure. It is recommended that these upgrades be
carried prior to any lands greater than 93m being developed.

From a fire flow perspective, under normal conditions both secondary 305mm dia. connections to the
KNUE lands (Old Carp Road and Celtic Ridge) provide adequate flows for typical fire flow requirements.
Fire flow requirements will still need to be evaluated at the subdivision planning level to establish FUS
requirements.

From a redundancy perspective, under a major pipe failure, the Old Carp Road alignment provides better
capacity than the Celtic Ridge connection but both scenarios provide reduced fire flow compared to the
maximum day plus fire flow scenario with no break.

In critical areas, where performance is expected to be close to design limits, additional losses through the
local system could result in substandard service. Adjustments to future plans of subdivision or site plans
in the study area may be needed in these areas. Adjustments could include one or more of the following;:

. ROW adjustments to allow for improved watermain looping;
. reduce maximum elevation of serviced land; and/or
. adjust development characteristics to reduce fire flow requirements.

Lastly, through this assessment, there is a section of 914mm diameter watermain along Teron Drive that
provides a “singe feed” to the entire Zone 2Ww area north of Campeau Drive. This single feed connection
is noted for the City to consider for improved reliability from a zone servicing perspective. The City has
indicated that it is the City’s intent to acquire existing private watermain connections at the south end of
the 2Ww service area to improve back-up supply to the zone.

g Stantec
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Appendix A Development Concept Plan
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