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1  I ntr o d u cti o n 

1. 1  O v er vi e w 

E X P S er vi c e s I n c. ( E X P) w as r et ai n e d b y 1 1 6 5 4 1 2 8 C a n a d a I n c t o pr e p ar e a F u n cti o n al Sit e S er vi ci n g a n d  St or m w at er M a n a g e m e nt 
R e p ort f or t h e pr o p os e d r e d e v el o p m e nt of 6 1 7 1 H a z el d e a n R o a d i n s u p p ort of Z o ni n g B y-l a w A m e n d m e nt a n d  Pl a n of 
S u b di vi si o n a p pli c ati o ns. 

T h e 9. 0 2- h e ct ar e sit e i s sit u at e d al o n g H az el d e a n R o a d as ill ustr at e d i n Fi g ur e 1- 1  b el o w. T h e sit e i s wit hi n t h e Cit y of Ott a w a’ s 
ur b a n b o u n d ar y, o utsi d e t h e Gr e e n b elt, a n d sit u at e d  i n W ar d 6 ( Stitts vill e- K a n at a W e st).  

T h e d e s cri pti o n of t h e s u bj e ct pr o p ert y i s n ot e d b e l o w:  

•  P art of L ot 2 3, C o n c e ssi o n 1 2, G e o gr a p hi c T o w ns hi p of G o ul b o ur n, Cit y of Ott a w a. 

•  P arts 2, 4 a n d 6 of Pl a n 4 R- 2 3 0 4 5, c o nsi sti n g of PI N 0 4 4 8 7 1 7 0 9 

T h e pr o p os e d d e v el o p m e nt will c o nsi st of t w e nt y ( 2 0 ) si n gl e f a mil y d et a c h e d h o m e s, o n e h u n dr e d a n d fift y- o n e ( 1 5 1) 
t o w n h o m e s, t w o h u n dr e d a n d f ort y ( 2 4 0) c o n d o mi ni u m u nits c o nsi sti n g of fi v e 4- st or e y b uil di n g s h a vi n g 4 8 u nits e a c h, a n d o n e 
h u n dr e d a n d si xt y- ni n e ( 1 6 9) a p art m e nt u nits c o nsi s ti n g of o n e 9- st or e y mi x e d- us e r e nt al b uil di n g.  

T hi s r e p ort will di s c uss t h e a d e q u a c y of t h e a dj a c e n t m u ni ci p al w at er m ai n, s a nit ar y s e w er s a n d st or m s ew er s t o pr o vi d e t h e 
r e q uir e d w at er s u p pl y, c o n v e y t h e s e w a g e a n d st or m wat er fl o w s t h at will r e s ult fr o m t h e pr o p os e d d e v el o p m e nt.  T hi s r e p ort 
pr o vi d e s a d e si g n bri ef f or s u b mi ssi o n, al o n g wit h t h e e n gi n e eri n g dr a wi n g s, f or Cit y a p pr o v al. 

 

Fi g ur e 1- 1: Sit e L o c ati o n 
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2  E xisti n g C o n diti o ns 

T h e e xi sti n g pr o p ert y i s s urr o u n d e d b y t h e J a c ks o n Tr ail s s u b di vi si o n, w hi c h b e g a n d e v el o p m e nt i n 2 0 0 6  a n d t h e m or e r e c e nt 
P ott er’ s K e y D e v el o p m e nt.   T h e e xi sti n g sit e i s v a c a nt, wit h m ost of t h e gr o u n d s urf a c e c o nt ai ni n g s p ar s e v e g et ati o n, fill m at eri al 
fr o m a dj a c e nt c o nstr u cti o n, wit h a s m all ar e a of tr ee s i n t h e n ort h- w e st er n p orti o n of t h e sit e. 

T h e e xi sti n g sit e t o p o gr a p h y sl o p e s i n a n ort h e ast erl y dir e cti o n, r a n gi n g i n el e v ati o n fr o m ± 1 2 2 m t o ± 1 1 6 m a n d h a vi n g a n 
a v er a g e sl o p e of 1. 8 % fr o m w e st t o e ast, h o w e v er o n l y 0. 5 % a v er a g e sl o p e fr o m s o ut h t o n ort h. 

T h e f oll o wi n g r e p orts h a v e b e e n pr e p ar e d d e s cri bi n g  t h e e xisti n g c o n diti o ns: 

•  G e ot e c h ni c al I n v e sti g ati o n, E X P S er vi c e s I n c. 

•  P h as e 1 E n vir o n m e nt al Sit e Ass e ss m e nt, E x p S er vi c e s  I n c. 

•  P h as e 2 E n vir o n m e nt al Sit e Ass e ss m e nt, E x p S er vi c e s  I n c. 

•  E n vir o n m e nt al I m p a ct St at e m e nt/ Tr e e C o ns er v ati o n R e p ort, B o wfi n E n vir o n m e nt al C o ns ulti n g I n c. 

•  St a g e 1 a n d 2 Ar c h a e ol o gi c al Ass e ss m e nt, P at er s o n G r o u p 

3  E xisti n g I nfr astr u ct ur e 

T h e pr o p ert y i s v a c a nt a n d t h er e ar e n o e xi sti n g s e r vi c e s wit hi n t h e sit e. M u ni ci p al s er vi c e s st u bs are pr e s e nt al o n g t h e n ort h, 
s o ut h a n d e ast si d e s of t h e pr o p ert y.   

Al o n g t h e n ort h si d e of t h e pr o p ert y a 2 2. 0 m etr e m u ni ci p al ri g ht- of- w a y ( S a m a nt h a E ast o p A v e n u e) w as c o nstr u ct e d as p art of 
t h e P ott er’ s K e y S u b di vi si o n a n d c o nt ai ns a 3 0 0 m m wat er m ai n st u b.  Al o n g t h e e ast erl y pr o p ert y li n e, a  7. 5 m wi d e p orti o n of a 
wi d er 1 2 m s e w er / w at er / w al k w a y bl o c k i s pr e s e nt a n d c o nt ai ns b ot h s a nit ar y a n d t h e st or m a n d s e w er st u b s f or t h e pr o p ert y.  
T h e e ntir e s o ut h er n pr o p ert y b o u n d ar y of t h e sit e f r o nts o nt o H a z el d e a n R o a d, w hi c h c o nt ai ns b ot h w at er m ai n a n d st or m s e w er s.  
A n e xi sti n g 2 0 0 m m w at er m ai n st u b i s pr o vi d e d off t h e 7 5 0 m m w at er m ai n o n H a z el d e a n R o a d, n e ar t h e e ntr a n c e of t h e pr o p ert y. 

Fr o m r e vi e w of t h e s e w er a n d w at er m ai n m a p pi n g, as- b uilt dr a wi n g s a n d Utilit y C e ntr al R e gi str y ( U C C) p l a ns, t h e f oll o wi n g 
s u m m ariz e s t h e i nfr astr u ct ur e wit hi n t h e s u bj e ct pr o p ert y a n d t h e i nfr astr u ct ur e o n t h e a dj a c e nt str e et s al o n g t h e fr o nt a g e of 
t h e pr o p ert y a n d a dj a c e nt off sit e i nfr astr u ct ur e: 

S a m a nt h a E ast o p A v e n u e. 

•  3 0 0 m m P V C w at er m ai n. 

•  3 0 0 m m P V C st or m s e w er. 

1 2 m w al k w a y bl o c k off B a n d eli er W a y. 

•  3 0 0 m m P V C s a nit ar y s e w er. 

•  1 0 5 0 m m c o n cr et e st or m s e w er. 

H a z el d e a n R o a d. 

•  2- 2 0 0 m m P V C w at er m ai ns ( st u b b e d) & 7 6 2 m m w at er m ai n.  

•  3 0 0 m m, 3 7 5 m m, 7 5 0 m m a n d 8 2 5 m m c o n cr et e st or m s e w ers . 

•  G as / B ell / Str e etli g hti n g / H y dr o. 

As- b uilt dr a wi n g s f or k e y ar e as i n P ott er’ s K e y S u b di vi si o n w er e o bt ai n e d fr o m t h e Cit y of Ott a w a a n d ar e i n cl u d e d i n          

A p p e n di x J f or r ef er e n c e. 
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4  Pr e- C o ns ult ati o n / P er mits / A p pr o v als 

A pr e- c o ns ult ati o n m e eti n g w as h el d wit h t h e Cit y p ri or t o d e si g n c o m m e n c e m e nt.  T hi s m e eti n g o utli n e d t h e s u b mi ssi o n 
r e q uir e m e nts a n d pr o vi d e d i nf or m ati o n t o assi st with t h e d e v el o p m e nt pr o p os al. T h e pr o p os e d sit e i s l o c at e d wit hi n t h e 
Mi ssi ssi p pi V all e y C o ns er v ati o n A ut h orit y ( M V C A) j ur i s di cti o n, t h er ef or e si g n off fr o m t h e M V C A will b e r e q uir e d pri or t o fi n al 
a p pr o v al.  T h e M V C A w as c o nt a ct e d t o c o nfir m t h e st or m w at er m a n a g e m e nt q u alit y c o ntr ol r e q uir e m e nts.  A c o p y of t h e 

c orr e s p o n d e n c e wit h t h e M V C A i s att a c h e d A p p e n di x G .  S p e cifi c d e si g n crit eri a n ot e d i n t h e Pr e- C o ns ult ati o n m e eti n g i s 
f urt h er d e s cri b e d i n t h e r el e v a nt s e cti o ns of t hi s r e p ort. 

It i s e x p e ct e d t h at a n E n vir o n m e nt al C o m pli a n c e A p pr o v al ( E C A) will b e r e q uir e d fr o m t h e Mi ni str y of En vir o n m e nt, C o ns er v ati o n 
a n d P ar ks ( M E C P), f or m erl y t h e Mi ni str y of t h e E n vi r o n m e nt a n d Cli m at e C h a n g e ( M O E C C), f or t h e m u ni ci pal a n d pri v at e s e w a g e 
w or ks.  T h e o nsit e s e w a g e w or ks will i n cl u d e t h e o n sit e st or m w at er w or ks f or fl o w c o ntr ol s a n d ass o ci a t e d st or m w at er d et e nti o n.   
F urt h er di s c ussi o ns wit h Cit y of Ott a w a st aff will b e r e q uir e d t o c o nfir m t h e E C A r e q uir e m e nts a n d t o d et er mi n e w h et h er a dir e ct 
s u b mi ssi o n or Tr a nsf er- of- R e vi e w s u b mi ssi o n will b e  r e q uir e d. 

I n a d diti o n, v ari o us d e si g n g ui d eli n e s w er e r ef err ed t o i n pr e p ari n g t h e c urr e nt r e p ort i n cl u di n g: 

•  B ull eti n I S D T B- 2 0 1 2- 4 ( 2 0 J u n e 2 0 1 2) 

•  T e c h ni c al B ull eti n I S D T B- 2 0 1 4- 0 1 ( 0 5 F e br u ar y 2 0 1 4)  

•  T e c h ni c al B ull eti n PI E D T B- 2 0 1 6- 0 1 ( S e pt e m b er 6, 2 0 1 6) 

•  T e c h ni c al B ull eti n I S D T B- 2 0 1 8- 0 1 ( 2 1 M ar c h 2 0 1 8) 

•  T e c h ni c al B ull eti n I S D T B- 2 0 1 8- 0 4 ( 2 7 J u n e 2 0 1 8) 

•  Ott a w a D e si g n G ui d eli n e s – W at er Di stri b uti o n, J ul y  2 0 1 0 ( W D G 0 0 1), i n cl u di n g: 

•  T e c h ni c al B ull eti n I S D T B- 2 0 1 4- 0 2 ( M a y 2 7, 2 0 1 4) 

•  T e c h ni c al B ull eti n I S T B- 2 0 1 8- 0 2 ( 2 1 M ar c h 2 0 1 8) 

•  St or m w at er M a n a g e m e nt Pl a n ni n g a n d D e si g n M a n u al, O nt ari o Mi ni str y of t h e E n vir o n m e nt a n d Cli m at e C h a n g e, M ar c h 

2 0 0 3 ( S M P D M). 

•  D e si g n G ui d eli n e s f or Dri n ki n g- W at er S yst e m s, O nt ar i o Mi nistr y of t h e E n vir o n m e nt a n d Cli m at e C h a n g e, 2 0 0 8 ( G D W S). 

•  Fir e U n d er writ er s S ur v e y, W at er S u p pl y f or P u bli c F ir e Pr ot e cti o n ( F U S), 1 9 9 9. 

•  O nt ari o B uil di n g C o d e 2 0 1 2, Mi ni str y of M u ni ci p al A ff air s a n d H o usi n g. 
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5  W at er S er vi ci n g 

5. 1  E xi sti n g W at er S er vi ci n g C o n diti o ns 

T h e sit e i s wit hi n t h e Cit y of Ott a w a 3 W pr e ss ur e z o n e a n d s u p pli e d fr o m t h e Stitts vill e el e v at e d r e s e r v oir, w hi c h i s a dj a c e nt t o 
t h e sit e al o n g t h e w e st er n li mit of t h e pr o p ert y.   As pr e vi o usl y n ot e d, t w o 2 0 0 m m w at er m ai ns h a v e b ee n st u b b e d off t h e 
7 6 2 m m w at er m ai n o n H a z el d e a n R o a d, a n d a 3 0 0 m m w at e r m ai n i s st u b b e d at t h e pr o p ert y li n e c o mi n g off S am a nt h a E ast o p 
A v e n u e.  

5. 2  W at er S er vi ci n g Pr o p o s al 

T h e pr o p os e d w at er s u p pl y s yst e m will c o nsi st of 2 0 0 m m di a m et er a n d 3 0 0 m m di a m et er w at er m ai ns a n d ass o ci at e d 
a p p urt e n a n c e s t o pr o vi d e w at er f or c o ns u m pti o n a n d fir e pr ot e cti o n. T h e sit e will b e s er vi c e d b y c o n n ecti o n t o t h e e xi sti n g st u bs 
at H a z el d e a n R o a d a n d S a m a nt h a E ast o p A v e n u e.   

T h e 9- st or e y hi g h-ri s e b uil di n g will r e q uir e i n d e p e n d e nt a n d t wi n w at er m ai n f e e ds, w hi c h i s t h e r e s ult  of t h e a v er a g e d a y w at er 
d e m a n ds e x c e e di n g 5 0 m 3 / d a y. T hi s b uil di n g will b e pr ot e ct e d b y a n a ut o m at i c s pri n kl er s yst e m a n d will h a v e a fir e d e p art m e nt 

c o n n e cti o n ( or si a m e s e) l o c at e d wit hi n 4 5 m etr e s of  a n a dj a c e nt m u ni ci p all y o w n e d fir e h y dr a nt.  Fi g ur e A 4  i n A p p e n di x A 
ill ustr at e s t h e pr o p os e d w at er di stri b uti o n s yst e m. W at er s u p pl y f or e a c h si n gl e f a mil y, t o w n h o m e or co n d o mi ni u m b uil di n g will 
b e pr o vi d e d b y i n di vi d u al w at er s er vi c e s c o n n e cti n g  t o t h e pr o p os e d m u ni ci p al or o nsit e pri v at e w at er mai n. T h e pr o p os e d 

s er vi ci n g pl a n i s pr o vi d e d i n A p p e n di x J  

5. 3  W at er S er vi ci n g D e si g n Crit eri a 

T h e d e si g n p ar a m et er s t h at w er e us e d t o e st a bli s h w at er a n d fir e fl o w d e m a n ds ar e s u m m ari z e d T a bl e 5- 1  b el o w. 

T a bl e 5- 1 S u m m ar y of W at er S u p pl y D e si g n Crit eri a  

D e si g n P ar a m et er V al u e A p pli e s  

P o p ul ati o n D e nsit y – Si n gl e-f a mil y H o m e 3. 4 p ers o ns/ u nit   

P o p ul ati o n D e nsit y – S e mi- d et a c h e d H o m e 2. 7 p ers o ns/ u nit   

P o p ul ati o n D e nsit y – T o w n h o m e or T err a c e Fl at 1. 8 p ers o ns/ u nit   

P o p ul ati o n D e nsit y – B a c h el or A p art m e nt  1. 4 p ers o ns/ u nit  

P o p ul ati o n D e nsit y – B a c h el or + D e n A p art m e nt 1. 4 p ers o ns/ u nit  

P o p ul ati o n D e nsit y – O n e B e dr o o m A p art m e nt 1. 4 p ers o ns/ u nit   

P o p ul ati o n D e nsit y – O n e B e dr o o m pl us D e n A p art m e nt  1. 4 p ers o ns/ u nit  

P o p ul ati o n D e nsit y – T w o B e dr o o m A p art m e nt 2. 1 p ers o ns/ u nit   

P o p ul ati o n D e nsit y – T w o B e dr o o m pl u s D e n A p art m e nt  2. 1 p ers o ns/ u nit  

P o p ul ati o n D e nsit y – T hr e e B e dr o o m A p art m e nt 3. 1 p ers o ns/ u nit   

   

A v er a g e D a y D e m a n ds – R e si d e nti al 3 5 0 L/ p ers o n/ d a y   

A v er a g e D a y D e m a n ds – C o m m er ci al / I n stit uti o n al 2 8, 0 0 0 L/ gr os s h a/ d a y   

A v er a g e D a y D e m a n ds – Li g ht I n d u stri al / H e a v y I n d u stri al 3 5, 0 0 0 or 5 5, 0 0 0 L/ gr os s h a/ d a y  

   

M a xi m u m D a y P e a k F a ct or – R e si d e nti al 2. 5 x A v er a g e D a y D e m a n d s   

M a xi m u m D a y D e m a n d s P e a k F a ct or – C o m m er ci al / I n st it uti o n al 1. 5 x A v er a g e D a y D e m a n d s   

P e a k H o ur F a ct or – R e si d e nti al 2. 5 x 2. 2 = 5. 5 x A v er a g e D a y D e m a n d s    
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P e a k H o ur F a ct or – C o m m er ci al / I n stit uti o n al 2. 7 x A v er a g e D a y D e m a n d s   

   

Fir e Fl o w R e q uir e m e nts C al c ul ati o n F U S   

D e pt h of C o v er R e q uir e d 2. 4 m   

M a xi m u m All o w a bl e Pr e ss ur e 5 5 1. 6 k P a ( 8 0 p si)   

Mi ni m u m All o w a bl e Pr e ss ur e 2 7 5. 8 k P a ( 4 0 p si)   

Mi ni m u m All o w a bl e Pr e ss ur e d uri n g fir e fl o w c o n diti o ns 1 3 7. 9 k P a ( 2 0 p si)   

5. 4  Fir e Fl o w R e q uir e m e nts  

W at er f or fir e pr ot e cti o n will b e a v ail a bl e utilizi n g t h e pr o p os e d fir e h y dr a nts l o c at e d al o n g t h e a dj a c e nt r o a d w a ys. T h e r e q uir e d 
fir e fl o w s f or all pr o p os e d b uil di n g s w er e c al c ul ate d b as e d o n t y pi c al v al u e s as e st a bli s h e d b y t h e Fi r e U n d er writ er s S ur v e y 1 9 9 9 
( F U S).  T h e f oll o wi n g e q u ati o n fr o m t h e Fir e U n d er writ er s d o c u m e nt “ W at er S u p pl y f or P u bli c Fir e Pr ot ecti o n ”, 1 9 9 1, w as us e d 
f or c al c ul ati o n of t h e o n- sit e s u p pl y r at e s r e q uir ed t o b e s u p pli e d b y t h e h y dr a nts:   

F = 2 0 0 * C * √ ( A) 

w h er e:    

  F   =   R e q uir e d Fir e fl o w i n Litr e s p er mi n ut e 

  C   =   C o effi ci e nt r el at e d t o t y p e of C o nstr u cti o n  

  A   =   T ot al Fl o or Ar e a i n s q u ar e m etr e s 

T h e pr o c e e di n g T a bl e 5- 2 s u m m ari z e s t h e p ar a m et er s us e d f or e sti m ati n g t h e R e q uir e d Fir e Fl o w s ( R F F) b as e d o n t h e Fir e 
U n d er writ er s S ur v e y ( F U S) a n d t h e l at e st Cit y of Ot t a w a T e c h ni c al B ull eti ns.   T h e R F Fs w er e e sti m at e d i n a c c or d a n c e wit h I S T B-
2 0 1 8- 0 2 a n d b as e d o n fl o or ar e as pr o vi d e d b y t h e ar c hit e ct. T h e f oll o wi n g s u m m ariz e s t h e p ar a m et er s us e d f or t h e pr o p os e d 
t y p e s of r e si d e nti al b uil di n g s. 

T a bl e 5- 2: S u m m ar y of F U S M et h o d P ar a m et er s U s e d f o r Pr o p o s e d B uil di n g T y p e s 

D e si g n P ar a m et er Si n gl e F a mil y T o w n h o m e 
3- St or e y 

C o n d o mi ni u m 
9- St or e y 

Mi x e d- U s e 

T y p e of C o nstr u cti o n ( C o eff, C) 

W o o d- Fr a m e d ( C = 1. 5), Or di n ar y ( C = 1. 0),  

N o n- C o m b u sti bl e ( C = 0. 8), Fir e- R e sisti v e ( C = 0. 6) 

W o o d Fr a m e d 
W o o d 

Fr a m e d 
Or di n ar y 

N o n-
C o m b u sti bl e 

O c c u p a n c y T y p e  

N o n- c o m b u sti bl e (- 2 5 %), Li mit e d C o m b usti bl e (- 1 5 %),  

C o m b u sti bl e ( 0 %), Fr e e B ur ni n g ( + 1 5 %), R a pi d B ur ni n g ( + 2 5 %) 

Li mit e d 
C o m b u sti bl e 

Li mit e d 
C o m b u sti bl e 

Li mit e d 
C o m b u sti bl e 

Li mit e d 
C o m b u sti bl e 

S pri n kl er Pr ot ecti o n  

S pri n kl er C o nf or mi n g t o N F P A 1 3 (- 3 0 %), St a n d ar d W a t er S u p pl y 
(- 1 0 %), F ull y S u p er vi s e d S pri n kl er (- 1 0 %) 

N o n e N o n e N o n e 
F ull y S u p er vi s e d 

S pri n kl er 

T h e f oll o wi n g T a bl e 5- 3  b el o w s u m m ari e s t h e i n di vi d u al p ar a m et er s us e d a n d t h e r e s ult a nt R e q uir e d Fir e Fl o w s ( R F Fs) f or e a c h 
b uil di n g t y p e.  T h e m a xi m u m all o w a bl e f o ot pri nts b a s e d o n z o ni n g s et b a c ks w er e us e d t o d et er mi n e t h e R F Fs f or t h e si n gl e 

f a mil y a n d t o w n h o m e u nits.  D et ail e d c al c ul ati o ns of t h e R F Fs n e c e ss ar y f or e a c h b uil di n g i s pr o vi d e d i n A p p e n di x B.  
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T a bl e 5- 3: S u m m ar y of P ar a m et er s U s e d a n d Esti m ati o n of R e q uir e d Fir e Fl o w s ( R F F) – Si n gl e s a n d T o w n h o m e s 

  
Si n gl e 
F a mil y  

Si n gl e 
F a mil y 

T o w n h o m e s 

Bl o c k 2 Bl o c k 4  Bl o c k 5 Bl o c k 6 Bl o c k 8 Bl o c k 1 1  Bl o c k 1 6 

C o n str u cti o n C o effi ci e nt, C  1. 5 1. 5 1. 5 1. 5 1. 5 1. 5 1. 5 1. 5 1. 5 

T ot al Fl o or Ar e a ( m 2) 2 8 3. 2 5 1 7. 2 9 6 9 8 0 7. 8 1 0 3 7. 8 1 0 3 4. 4 7 8 4 7 7 6. 1 7 9 5 

Fir e Fl o w pri or t o r e d u cti o n 
( L/ mi n) 

6, 0 0 0 8, 0 0 0 1 0, 0 0 0 9, 0 0 0 1 1, 0 0 0 1 1, 0 0 0 9, 0 0 0 9, 0 0 0 9, 0 0 0 

R e d u cti o n D u e t o O c c u p a n c y - 1 5 % - 1 5 % - 1 5 % - 1 5 % - 1 5 % - 1 5 % - 1 5 % - 1 5 % - 1 5 % 

R e d u cti o n d u e t o S pri n kl er  0 % 0 % 0 % 0 % 0 % 0 % 0 % 0 % 0 % 

I n cr e as e d u e t o E x p o s ur e s  6 2 % 5 8 % 4 2 % 4 4 % 4 6 % 3 6 % 5 4 % 5 3 % 4 9 % 

C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 
L/ s e c) b as e d o n I S T B- 2 0 1 8- 0 2 " 

( y e s/ n o)  
N o N o N o N o N o N o N o N o N o 

T ot al R F F 1 3 3 1 8 3 2 0 0 1 8 3 2 3 3 2 1 7 2 0 0 2 0 0 1 8 3 

 

T a bl e 5- 4: S u m m ar y of P ar a m et er s U s e d a n d Esti m ati o n of R e q uir e d Fir e Fl o w s ( R F F) – C o n d o s a n d Mi x e d- U s e 
B uil di n g s 

  
C o n d o mi ni u m U nits  

Mi x e d- U s e 
Bl d g A Bl d g B Bl d g C Bl d g D Bl d g E 

C o n str u cti o n C o effi ci e nt, C  1 1 1 1 1 0. 8 

T ot al Fl o or Ar e a ( m 2) 4 1 4 0 4 1 4 0 4 1 4 0 4 1 4 0 4 1 4 0 8 8 6 3. 5 

Fir e Fl o w pri or t o r e d u cti o n ( L/ mi n) 1 4, 1 5 5 1 4, 1 5 5 1 4, 1 5 5 1 4, 1 5 5 1 4, 1 5 5 1 7, 0 0 0 

R e d u cti o n D u e t o O c c u p a n c y - 1 5 % - 1 5 % - 1 5 % - 1 5 % - 1 5 % - 1 5 % 

R e d u cti o n d u e t o S pri n kl er  0 % 0 % 0 % 0 % 0 % - 5 0 % 

I n cr e as e d u e t o E x p o s ur e s  3 3 % 3 5 % 2 9 % 5 1 % 3 1 % 2 3 % 

C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) 
b as e d o n I S T B- 2 0 1 8- 0 2 " ( y e s/ n o)  

N o N o N o N o N o N o 

T ot al R F F 2 6 7 2 6 7 2 5 0 3 0 0 2 6 7 1 8 3 

T h e e sti m at e d r e q uir e d fir e fl o w s ( R F Fs) b as e d o n t h e F U S M et h o d r a n g e s fr o m 1 3 3 L /s e c t o 1 8 3 L /s e c f o r si n gl e f a mil y h o m e s, 
1 8 3 L /s e c – 2 3 3 L /s e c f or t o w n h o m e s bl o c ks, 1 8 3 L /s e c f or t h e 9- st or e y mi x e d U s e b uil di n g a n d 2 5 0 L /s e c – 3 0 0 L /s e c f or t h e 4-
st or e y c o n d o u nits. It s h o ul d b e n ot e d t h at f or t h e  8- u nit t o w n h o m e s, a fir e w all ( 2 hr fir e-r e si st a n c e r ati n g) w as b e us e d t o s plit 
t h e b uil di n g i nt o t w o s e p ar at e ar e as. I n a d diti o n, f or t h e si n gl e s a n d t o w n h o m e s t h e b uil di n g ar e as w er e e x p a n d e d t o a c c o u nt 
f or t h e m a xi m u m b uil di n g ar e as b as e d o n mi ni m u m s etb a c k of 7. 5 m (r e ar), 5. 2 m (fr o nt), a n d 1. 2 m or 3. 0 m  ( si d e). 

5. 5  B o u n d ar y C o n diti o n s 

H y dr a uli c Gr a d e Li n e ( H G L) b o u n d ar y c o n diti o ns w er e  o bt ai n e d fr o m t h e Cit y f or d e si g n p ur p os e s.   A c op y of t h e c orr e s p o n d e n c e 

r e c ei v e d fr o m t h e Cit y i s pr o vi d e d i n A p p e n di x G.  

T h e f oll o wi n g h y dr a uli c gr a d e li n e ( H G L) b o u n d ar y c o n diti o ns ar e s u m m ari z e d i n T a bl e 5- 5  b el o w.   
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T a bl e 5- 5: B o u n d ar y C o n diti o n s a n d Pr e s s ur e s S u m m ar y  

D e m a n d S c e n ari o 

C o n n e cti o n # 1 – H a z el d e a n R d C o n n e cti o n # 2 – S a m a nt h a E ast o p A v e 

H G L or  
H e a d ( m) 

Pr e ss ur e ( psi) 
H G L or  

H e a d ( m) 
Pr e ss ur e ( p si) 

M a xi m u m H G L 1 6 0. 7 5 7. 2 1 6 0. 7 5 9. 6 

P e a k H o ur 1 5 6. 5 5 1. 3 1 5 6. 3 5 3. 4 

M a x D a y + Fir e Fl o w 1 5 6. 4 5 1. 1 1 5 1. 1 4 6. 0 

T h e a b o v e n ot e d H G L’ s ar e b as e d o n a gr o u n d el e v ati o n of a p pr o xi m at el y 1 2 0. 4 m a n d 1 1 8. 8 m at C o n n e cti o n # 1 a n d C o n n e cti o n 
# 2 r e s p e cti v el y. T hi s r e s ults i n a s yst e m w at er pr e ss ur e of 3 6. 1 m ( or 5 1. 3 psi) a n d 3 7. 5 m ( or 5 3. 4 p si) at e a c h c o n n e cti o n p oi nts 
d uri n g p e a k h o ur c o n diti o ns.      

5. 6  W at er S er vi ci n g D e si g n  

T h e w at er s er vi ci n g r e q uir e m e nts f or t h e pr o p os e d d e v el o p m e nt i s d e si g n e d i n a c c or d a n c e wit h t h e Cit y D e si g n G ui d eli n e s (J ul y 
2 0 1 0).  T h e f oll o wi n g st e ps i n di c at e t h e b asi c m et h o d ol o g y t h at w as us e d i n o ur a n al ysi s: 

•  E sti m at e d w at er d e m a n ds u n d er a v er a g e d a y, m a xi m u m d a y a n d p e a k h o ur c o n diti o ns.  As t h e t ot al p o p ul at i o n e sti m at e 

w as gr e at er t h a n 5 0 0, st a n d ar d r e si d e nti al p e a ki n g f a ct or s w er e us e d, r at h er t h a n b as e d o n M E C P T a bl e 3- 3 w hi c h w o ul d 

b e n e c e ss ar y w h e n t h e d e si g n p o p ul ati o n i s t h a n 5 0 0  p er s o ns.   

•  E sti m at e d t h e r e q uir e d fir e fl o w ( R F F) b as e d o n t h e  Fir e U n d er writ er s S ur v e y ( F U S). 

•  O bt ai n e d h y dr a uli c b o u n d ar y c o n diti o ns ( H G L) fr o m t h e Cit y, b as e d o n t h e a b o v e w at er d e m a n ds a n d r e q ui r e d fir e fl o w s. 

•  B o u n d ar y c o n diti o n d at a a n d w at er d e m a n ds w er e us e d  t o e sti m at e t h e pr e ss ur e at t h e pr o p os e d j u n cti o n s, a n d t hi s w as 

c o m p ar e d t o t h e Cit y’ s d e si g n crit eri a. 

Pl e as e r ef er t o A p p e n di x B  f or d et ail e d c al c ul ati o ns of t h e t ot al w at er d e m a nds.  

5. 7  Esti m at e d W at er D e m a n ds 

T a bl e 5- 6 b el o w s u m m ariz e s t h e a nti ci p at e d d o m e sti c w at er d e m a n ds f or all u nits u n d er a v er a g e d a y, m a xi m u m d a y a n d p e a k 
h o ur c o n diti o ns.  

T a bl e 5- 6: T ot al W at er D e m a n d S u m m ar y 

W at er D e m a n d C o n diti o ns W at er D e m a n ds ( L /s e c) 

A v er a g e D a y 4. 9 5 

M a x D a y 1 2. 3 3 

P e a k H o ur 2 7. 1 1 

5. 8  M o d elli n g S c e n ari o s 

A t ot al of fi v e ( 6) s c e n ari os w er e a n al yz e d. T h e p e rf or m a n c e of t h e pr o p os e d w at er di stri b uti o n s yst e m wit hi n t h e d e v el o p m e nt 

w as a n al yz e d u n d er e a c h s c e n ari o.  T h e f oll o wi n g s u m m ari z es t h e m o d elli n g s c e n ari os t h at w er e a n al y z e d . Pl e as e r ef er t o Fi g ur e 
A 4 i n A p p e n di x A w hi c h ill ustr at e s t h e w at er di stri b uti o n l a y o ut. 
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•  S c e n ari o 1 A:  A v er a g e D a y ( usi n g c o n n e cti o n # 1) 

•  S c e n ari o 1 B:  M a x D a y Pl us Fir e Fl o w ( usi n g c o n n e cti o n # 1) 

•  S c e n ari o 1 C:   P e a k H o ur ( usi n g c o n n e cti o n # 1) 

•  S c e n ari o 2 A:  A v er a g e D a y ( usi n g c o n n e cti o n # 2)  

•  S c e n ari o 2 B:  M a x D a y Pl us Fir e Fl o w ( usi n g c o n n e cti o n # 2)   

•  S c e n ari o 2 C:   P e a k H o ur ( usi n g c o n n e cti o n # 2)  

5. 9  W at er M o d eli n g R e s ults 

T h e r e s ults of t h e W at er G E M S m o d elli n g u n d er p e a k h o url y c o n diti o ns ar e s u m m ari z e d i n T a bl e 5- 7  a n d T a bl e 5- 8  b el o w f or 
S c e n ari os 1 C a n d 2 C.  T h e s e r e s ults r e pr e s e nt a nti c i p at e d pr e ss ur e s t h at w o ul d b e a v ail a bl e ass u mi n g a si n gl e c o n n e cti o n fr o m 
et h er C o n n e cti o n # 1 ( H az el d e a n R d) or C o n n e cti o n # 2  ( S a m a nt h a E ast o p). T h e c o m pl et e r e s ults f or all s ce n ari os ar e pr o vi d e d i n 

A p p e n di x C .  

T a bl e 5- 7: S u m m ar y of P e a k H o ur R e s ult s of ( S c e n ari o 1 C) 

J u n cti o n El e v ati o n ( m)  D e m a n d ( L /s) H y dr a uli c Gr a d e ( m) Pr e ss ur e ( psi) 
J- 0 1 1 2 2. 1 9 8. 2 8 1 5 6. 4 4 4 8. 6 

J- 0 2 1 1 9. 6 9 1. 7 8 1 5 6. 4 5 5 2. 2 

J- 0 3 1 1 8. 6 7 0. 8 1 1 5 6. 4 6 5 3. 6 

J-0 4  1 1 8. 4 5  1. 2 0  1 5 6. 4 6  5 3. 9  

J-0 5  1 1 7. 4 3  1. 6 2  1 5 6. 4 6  5 5. 4  

J-0 6  1 1 7. 0 2  1. 8 0  1 5 6. 4 6  5 6. 0  

J-0 7  1 1 8. 8 8  0. 8 4  1 5 6. 4 6  5 3. 3  

J- 0 8 1 1 9. 7 6 0. 4 2 1 5 6. 4 6 5 2. 1 

J- 0 9 1 1 7. 1 2 0. 9 0 1 5 6. 4 6 5 5. 8 

J- 1 0 1 2 0. 7 6 0. 0 0 1 5 6. 4 7 5 0. 7 

J- 1 3 1 1 7. 9 2 0. 0 0 1 5 6. 4 6 5 4. 7 

J- 1 6 1 1 9. 7 6 0. 0 0 1 5 6. 4 7 5 2. 1 

J- 1 7 1 1 8. 8 0 0. 0 0 1 5 6. 4 6 5 3. 5 

J- 1 8 1 2 0. 4 0 0. 0 0 1 5 6. 5 0 5 1. 2 

J- 2 2 1 1 8. 2 1 0. 0 0 1 5 6. 4 6 5 4. 3 

J- 2 3 1 2 0. 5 1 0. 0 0 1 5 6. 4 9 5 1. 1 

J- 2 4 1 1 9. 5 0 0. 0 0 1 5 6. 4 9 5 2. 5 

J- 2 5 1 1 8. 8 0 0. 0 0 1 5 6. 4 9 5 3. 5 

J- 2 8 1 1 8. 0 0 0. 0 0 1 5 6. 5 0 5 4. 6 

 

T a bl e 5- 8: S u m m ar y of P e a k H o ur R e s ult s of ( S c e n ari o 2 C) 

J u n cti o n El e v ati o n ( m)  D e m a n d ( L /s) H y dr a uli c Gr a d e ( m) Pr e ss ur e ( psi) 
J-0 1  1 2 2. 1 9  8. 2 8  1 5 6. 2 4  4 8. 3  

J-0 2  1 1 9. 6 9  1. 7 8  1 5 6. 2 6  5 1. 9  

J-0 3  1 1 8. 6 7  0. 8 1  1 5 6. 2 8  5 3. 4  

J-0 4  1 1 8. 4 5  1. 2 0  1 5 6. 2 7  5 3. 7  

J- 0 5 1 1 7. 4 3 1. 6 2 1 5 6. 2 6 5 5. 1 

J- 0 6 1 1 7. 0 2 1. 8 0 1 5 6. 2 6 5 5. 7 

J- 0 7 1 1 8. 8 8 0. 8 4 1 5 6. 2 6 5 3. 1 

J- 0 8 1 1 9. 7 6 0. 4 2 1 5 6. 2 6 5 1. 8 
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J-0 9  1 1 7. 1 2  0. 9 0  1 5 6. 2 6  5 5. 6  

J- 1 0 1 2 0. 7 6 0. 0 0 1 5 6. 2 6 5 0. 4 

J- 1 3 1 1 7. 9 2 0. 0 0 1 5 6. 2 6 5 4. 4 

J- 1 6 1 1 9. 7 6 0. 0 0 1 5 6. 2 6 5 1. 8 

J- 1 7 1 1 8. 8 0 0. 0 0 1 5 6. 3 0 5 3. 2 

J- 1 8 1 2 0. 4 0 0. 0 0 1 5 6. 2 6 5 0. 9 

J- 2 2 1 1 8. 2 1 0. 0 0 1 5 6. 2 6 5 4. 0 

J- 2 3 1 2 0. 5 1 0. 0 0 1 5 6. 2 6 5 0. 7 

J- 2 4 1 1 9. 5 0 0. 0 0 1 5 6. 2 6 5 2. 2 

J- 2 5 1 1 8. 8 0 0. 0 0 1 5 6. 2 6 5 3. 2 

J- 2 8 1 1 8. 0 0 0. 0 0 1 5 6. 2 6 5 4. 3 

T h e c al c ul at e d r a n g e of w or ki n g pr e ss ur e s a nti ci p at e d wit hi n t h e d e v el o p m e nt u n d er p e a k h o ur c o n diti o n s w as e sti m at e d at 
b et w e e n 4 8. 6 psi a n d 5 6. 0 psi u n d er S c e n ari o 1 C, a n d b et w e e n 4 8. 3 psi a n d 5 5. 7 psi u n d er S c e n ari o 2 C.  T hi s m e ets t h e mi ni m u m 
4 0 psi as p er Cit y of Ott a w a G ui d eli n e s.   

Si mil arl y, b el o w pr o vi d e s t h e M a xi m u m D a y Pl us Fir e  Fl o w r e s ults u n d er S c e n ari os 1 B a n d 2 B.  It s h o ul d b e n ot e d t h at t h e fir e 
fl o w s r e q uir e d at v ari o us j u n cti o ns w er e d et er mi n e d b as e d o n F U S c al c ul ati o ns.  C o m pl et e m o d elli n g r e sults ar e pr o vi d e d i n 

A p p e n di x C . 

T a bl e 5- 9: S u m m ar y of M a xi m u m D a y Pl u s Fir e Fl o w C o n diti o n s  

J u n cti o n N o d e 
F U S R e q uir e d Fir e 
Fl o w s, R F F ( L /s e c) 

T ot al Fl o w A v ail a bl e ( L /s e c)  S ati sfi e s Fir e Fl o w C o nstr ai nts f pr 
S c e n ari o 1 B / 2 B ( Tr u e - F al s e) F or S c e n ari o 1 B F or S c e n ari o 2 B 

J-0 1  1 8 3  > 1 8 3  > 1 8 3  Tr u e / Tr u e  

J-0 2  1 8 3  > 1 8 3  > 1 8 3  Tr u e / Tr u e  

J- 0 3 1 8 3 > 1 8 3 > 1 8 3 Tr u e / Tr u e 

J- 0 4 1 8 3 > 1 8 3 > 1 8 3 Tr u e / Tr u e 

J- 0 5 1 8 3 > 1 8 3 > 1 8 3 Tr u e / Tr u e 

J- 0 6 1 8 3 > 1 8 3 > 1 8 3 Tr u e / Tr u e 

J- 0 7 1 8 3 > 1 8 3 > 1 8 3 Tr u e / Tr u e 

J- 0 8 1 8 3 > 1 8 3 > 1 8 3 Tr u e / Tr u e 

J- 0 9 1 8 3 > 1 8 3 > 1 8 3 Tr u e / Tr u e 

J- 1 0 1 8 3 > 1 8 3 > 1 8 3 Tr u e / Tr u e 

J- 1 3 1 8 3 > 1 8 3 > 1 8 3 Tr u e / Tr u e 

J- 1 6 1 8 3 > 1 8 3 > 1 8 3 Tr u e / Tr u e 

J- 1 7 1 8 3 > 1 8 3 > 1 8 3 Tr u e / Tr u e 

J- 1 8 1 8 3 > 1 8 3 > 1 8 3 Tr u e / Tr u e 

J- 2 2 1 8 3 > 1 8 3 > 1 8 3 Tr u e / Tr u e 

J-2 3  2 6 7  > 2 6 7  > 2 6 7  Tr u e/ Tr u e  

J-2 4  2 8 3  > 2 8 3  < 2 8 3 ( 2 3 1)  Tr u e / F al s e  

J-2 5  2 8 3  > 2 8 3  < 2 8 3 ( 2 3 6)  Tr u e / F al s e  

J-2 8  2 6 7  > 2 6 7  > 2 6 7  Tr u e / Tr u e  

I n s u m m ar y, u n d er M a xi m u m D a y + Fir e Fl o w c o n diti o ns t h e a v ail a bl e fir e fl o w s ar e i n e x c e ss of t h e r e q uir e d fir e fl o w s ( R F F) 
b as e d o n a w at er di stri b uti o n s yst e m wit h a c o n n e ct i o n t o b ot h H a z el d e a n R o a d a n d S a m a nt h a E ast o p A v e nu e.  B as e d o n a 
si n gl e f e e d c o n n e cti o n t o S a m a nt h a E ast o p A v e n u e, s li g htl y l o w er fir e fl o w s w o ul d b e a v ail a bl e wit hi n t h e di stri b uti o n s yst e m at 
t w o ( 2) j u n cti o ns.   
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T h e diff er e n c e i n t h e a v ail a bl e fir e fl o w s, i s at m ost 2 0 % l o w er b as e d o n a si n gl e c o n n e cti o n t o S a m a n t h a E ast o p A v e. T hi s d o e s 
n ot i m pl y t h at t h e a p pr o pri at e fir e fl o w s ar e n ot a v ail a bl e at all b uil di n g s, as t h e t ot al c o ntri b uti o n of a v ail a bl e fir e fl o w s ar e 
b as e d o n h y dr a nt s p a ci n g.  A d diti o n al d et ail s o n fi r e h y dr a nt l o c ati o ns a n d t h e a v ail a bilit y of fir e fl o w s will b e pr o vi d e d uri n g 
d et ail e d d e si g n of t h e s u b di vi si o n.  

N o pr e ss ur e r e d u ci n g m e as ur e s ar e r e q uir e d as o p er a ti n g pr e ss ur e s ar e wit hi n 5 0 psi a n d 8 0 psi.  It w as e sti m at e d t h at t h e 
a nti ci p at e d pr e ss ur e s u n d er a v er a g e d a y d e m a n ds wil l r a n g e b et w e e n 5 4. 7 psi a n d 6 2 psi. 

6  S e w a g e S er vi ci n g 

6. 1  E xi sti n g S e w a g e C o n diti o ns 

T h e sit e i s a n o p e n fi el d wit h n o s er vi c e s wit hi n t h e sit e. T h er e i s a st u b t h at c o m e s off t h e e xi sti n g s a nit ar y s e w er fr o m B a n d eli er 
W a y t h at g o e s u p t o t h e pr o p ert y li n e at w as pl a c e d  f or t h e f ut ur e d e v el o p m e nt of 6 1 7 1 H a z el d e a n R o a d. 

6. 2  Pr o p o s e d S e w a g e C o n diti o ns 

T h e s a nit ar y s e w er s w er e si z e d b as e d o n a p o p ul ati o n fl o w wit h a n ar e a- b as e d i nfiltr ati o n all o w a n c e.  B ot h 2 0 0 m m a n d 2 5 0 m m 
di a m et er s a nit ar y s e w er ar e pr o p os e d wit h a mi ni m u m  of 0. 3 4 % a n d 0. 3 0 % sl o p e, h a vi n g a c a p a cit y of 1 9.8 L /s e c a n d 3 5. 9 L /s e c 

b as e d o n M a n ni n g’ s E q u ati o n u n d er f ull fl o w c o n diti o ns.  T a bl e 6- 1  b el o w s u m m ari z e s t h e d e si g n p ar a m et er s us e d. 

T a bl e 6- 1: S u m m ar y of W a st e w at er D e si g n Crit eri a / P ar a m et er s 

D e si g n P ar a m et er V al u e A p pli e s  

P o p ul ati o n D e nsit y – Si n gl e-f a mil y H o m e 3. 4 p ers o ns/ u nit   

P o p ul ati o n D e nsit y – S e mi- d et a c h e d H o m e 2. 7 p ers o ns/ u nit   

P o p ul ati o n D e nsit y – D u pl e x 2. 3 p ers o ns/ u nit  

P o p ul ati o n D e nsit y – T o w n h o m e (r o w) 2. 7 p ers o ns/ u nit   

P o p ul ati o n D e nsit y – B a c h el or A p art m e nt  1. 4 p ers o ns/ u nit  

P o p ul ati o n D e nsit y – B a c h el or + D e n A p art m e nt 1. 4 p ers o ns/ u nit  

P o p ul ati o n D e nsit y – O n e B e dr o o m A p art m e nt 1. 4 p ers o ns/ u nit   

P o p ul ati o n D e nsit y – O n e B e dr o o m pl us D e n A p art m e nt  1. 4 p ers o ns/ u nit  

P o p ul ati o n D e nsit y – T w o B e dr o o m A p art m e nt 2. 1 p ers o ns/ u nit   

P o p ul ati o n D e nsit y – T w o B e dr o o m pl u s D e n A p art m e nt  2. 1 p ers o ns/ u nit  

P o p ul ati o n D e nsit y – T hr e e B e dr o o m A p art m e nt 3. 1 p ers o ns/ u nit   

A v er a g e D ail y R esi d e nti al S e w a g e Fl o w 2 8 0 L/ p ers o n/ d a y   

A v er a g e D ail y C o m m er ci al / I nt uiti o n al Fl o w 2 8, 0 0 0 L/ gr os s h a/ d a y  

A v er a g e Li g ht / H e a v y I n d ustri al D ail y Fl o w 3 5, 0 0 0 / 5 5, 0 0 0 L/ gr o s s h a/ d a y  

R e si d e nti al P e a ki n g F a ct or – H ar m o n F or m ul a ( Mi n = 2. 0, M a x = 4. 0, wit h K = 0. 8) = 1 +  
1 4

4 + .
∗    

C o m m er ci al P e a ki n g F a ct or 1. 5  

I n stit uti o n al P e a ki n g F a ct or 1. 5  

I n d ustri al P e a ki n g F a ct or A s p er T a bl e 4- B ( S D G 0 0 2)  

U nit of P e a k E xtr a n e o us Fl o w ( Dr y W e at h er / W et W e a t h er) 0. 0 5 or 0. 2 8 L/ s/ gr o ss h a  

U nit of P e a k E xtr a n e o us Fl o w ( T ot al I /I) 0. 3 3 L/ s/ gr os s h a   
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T h e t ot al e sti m at e d p e a k s a nit ar y fl o w r at e fr o m t h e pr o p os e d pr o p ert y i s 1 5. 5 7 L /s e c  b as e d o n Cit y D e si g n G ui d eli n e s.  S e w a g e 
r at e s b el o w i n cl u d e a t ot al i nfiltr ati o n all o w a n c e of 0. 3 3 L / h a/s e c b as e d o n t h e t ot al gr oss sit e ar e a . 

T a bl e 6- 2: S u m m ar y of A nti ci p at e d S e w a g e R at e s  

S e w a g e C o n diti o n  S a nit ar y S e w a g e Fl o w ( L /s e c) 

P e a k R esi d e nti al Fl o w 1 2. 5 8 

P e a k C o m m er ci al Fl o w 0. 0 2 

I nfiltr ati o n Fl o w ( at 0. 3 3 L/ h a/ s e c) 2. 9 8 

P e a k W et W e at h er S e w a g e Fl o w  1 5. 5 7 

T h e pr o p os e d 2 5 0 m m di a m et er s a nit ar y s e w er fr o m t h e  sit e will c o n n e ct i nt o a n e xi sti n g 3 0 0 m m s a nit ar y s e w er st u b at t h e e ast 
li mits of t h e pr o p ert y ( wit hi n e as e m e nt). T hi s t h e n c o n n e cts t o t h e l o c al s a nit ar y s e w er o n B a n d eli er W a y.  T h e s a nit ar y s e w er 

d e si g n s h e et i s i n Err or! R ef er e n c e s o ur c e n ot f o u n d. . 

B as e d o n t h e P ott er’ s K e y D e si g n Bri ef, t h e all o c at e d s e w a g e fl o w fr o m t h e 6 1 7 1 H a z el d e a n sit e t o t h e s a nit ar y s e w er o n 
B a n d eli er W a y w as 1 1. 8 4 L /s e c. T h er ef or e, t h e pr o p o s e d sit e i s e x p e ct e d t o r el e as e a n a d diti o n al 3. 7 3 L /s e c, h o w e v er t h e e xi sti n g 
s a nit ar y st u b h as a c a p a cit y of 4 6. 0 5 L /s e c a n d wil l b e a bl e t o h a n dl e t o r e vi s e d p e a k s e w a g e fl o w s.  

A r e vi e w of t h e n e xt f o ur ( 4) d o w nstr e a m s a nit ar y s e w er s o n B a n d eli er W a y i n P ott er’ s K e y S u b di vi si o n w as c o m pl et e d t o e ns ur e 

a d e q u at e c a p a cit y i s a v ail a bl e.  T h e p e a k fl o w s n ot e d i n t h e ori gi n al s a nit ar y s e w er d e si g n s h e et, as n ot e d i n A p p e n di x H , r a n g e s 
fr o m 1 1. 8 L /s e c t o 1 8. 9 L /s e c wit hi n t h e s e f o ur ( 4) s e w er r u ns.  A v ail a bl e c a p a citi e s wit hi n t h e s e s a nit ar y s e w er s r a n g e b et w e e n 
4 5. 1 L /s e c a n d 4 6. 1 L /s e c b as e d o n 3 0 0 m m di a m et er a t 0. 2 0 % a n d 0. 2 3 %.  T h e a d diti o n al i n cr e as e of 3. 7 3 L /s e c h as mi ni m al 

i m p a ct t o t h e r e s er v e c a p a cit y a v ail a bl e i n t h e d o wnstr e a m s yst e m. S e e A p p e n di x H  f or t h e P ott er’ s K e y s a nit ar y d e si g n s h e et 
f or r ef er e n c e.  

  



E X P S er vi c es I n c.
F u n cti o n al Sit e S er vi ci n g a n d St or m w at er M a n a g e m e nt R e p ort

6 1 7 1 H a z el d e a n R o a d 
0 0 2 5 8 7 8 0- A 0

2 0 2 1- 0 4- 2 9

 

 

1 2 
 

7  St or m S er vi ci n g & St or m w at er M a n a g e m e nt 

7. 1  B a c k gr o u n d 

As t h e pr o p os e d sit e i s l o c at e d wit hi n t h e Mi ssi ssi p pi V all e y C o ns er v ati o n A ut h orit y ( M V C A) j uri s di cti o n, t h e st or m w at er w or ks 
ar e t h er ef or e s u bj e ct t o b ot h M V C A a n d Cit y of Ott a w a ( C O O) a p pr o v al.   

T h e sit e i s l o c at e d wit hi n t h e C ar p Ri v er S u b w at er s h e d a n d st or m w at er r u n off di s c h ar g e s t o F e e d mill Cr e e k.  A 1 0 5 0 m m st or m 
s e w er o utl et w as pr o vi d e d f or t h e sit e n e ar t h e s o u t h- e ast er n c or n er of t h e sit e wit hi n a 1 2- m etr e s e wer a n d dr ai n a g e e as e m e nt.  
T hi s e as e m e nt c o n n e cts t h e sit e t o t h e m u ni ci p al ri g ht- of- w a y ( B a n d eli er W a y).  D o w nstr e a m of t h e sit e  t h e st or m s e w er fl o w s 
e ast erl y a n d t h e n n ort h erl y a p pr o xi m at el y 1. 1 kil o m etr e s w h er e it e nt er s t h e J a c ks o n Tr ail s St or m w at er  M a n a g e m e nt F a cilit y 
(J T S W M F).  T hi s p o n d w as c o nstr u ct e d ar o u n d 2 0 0 7/ 2 00 8 t o s er vi c e l a n ds n ort h of H a z el d e a n R o a d b et w e e n  C ar p R o a d a n d Al o n 
Str e et.  T h e “J a c ks o n Tr ail s St or m w at er M a n a g e m e nt D e si g n Bri ef ” (J T S M D B) w as pr e p ar e d i n J u n e 2 0 0 6 b y  I BI Gr o u p f or t h e 
d e si g n of t hi s S W M f a cilit y. 

I n a d diti o n, t h e Cit y of Ott a w a c o m mi ssi o n e d J. F. Sa b o uri n a n d Ass o ci at e s (J F S A) t o pr e p ar e t h e F e e d mi ll Cr e e k St or m 
M a n a g e m e nt Crit eri a St u d y ( F C S W M C S) w hi c h w as fi n al iz e d i n A pril 2 0 1 8.  It i s t hi s d o c u m e nt t h at i d e ntifi e s t h e st or m w at er 
crit eri a n e c e ss ar y f or d e v el o p m e nt of t h e sit e.  J u st pri or t o t hi s, Mi nt o C o m m u niti e s I n c ( Mi nt o), c o nstr u ct e d P ott er’ s K e y 
S u b di vi si o n i n 2 0 1 7/ 2 0 1 8, w hi c h s urr o u n ds t h e sit e o n t h e n ort h a n d e ast si d e s.  S e w er a n d w at er i nfr a str u ct ur e w er e i nst all e d 
as p art of t h e s urr o u n di n g s u b di vi si o n. 

7. 2  Pr o p o s e d St or m S er vi ci n g  

T h e pr o p os e d s u bj e ct pr o p ert y will b e s er vi c e d wit h  a c o n v e nti o n al st or m w at er c oll e cti o n s yst e m.  T h e st or m s e w er s yst e m will 
c o nsi st of a t y pi c al st or m s yst e m i n cl u di n g m a n h ol e s a n d c at c h b asi ns i n t h e r o a d w a y a n d c at c h b asi ns a n d l a n ds c a p e i nl ets i n t h e 
r e ar y ar ds.  F or t h e r e ar- y ar ds, p erf or at e d st or m se w er s, as p er Cit y l a n ds c a pi n g st a n d ar ds, will b e u s e d.  D u e t o t h e st or m w at er 
crit eri a r e q uir e m e nts, a st or m w at er f a cilit y ( dr y p o n d) i s n e c e ss ar y.   

T h e pr o p os e d st or m w at er s yst e m i s d e si g n e d i n c o nf o r m a n c e wit h t h e l at e st v er si o n of t h e Cit y of Ott a wa D e si g n G ui d eli n e s 
( O ct o b er 2 0 1 2).  S e cti o n 5 “ St or m a n d C o m bi n e d S e w er D e si g n ” a n d S e cti o n 8 “ St or m w at er M a n a g e m e nt ”.  A s u m m ar y of t h e 
d e si g n crit eri a t h at r el at e s t o t hi s d e si g n r e p ort i s t h e pr o c e e di n g s e cti o ns b el o w. 

7. 2. 1  D e si g n Crit eri a & C o nstr ai nts 

Fr o m t h e F e e d mill Cr e e k r e p ort t h e f oll o wi n g s u m m ar iz e s t h e d e si g n crit eri a a n d c o nstr ai nts t h at will b e f oll o w e d: 

•  Crit eri a # 1: E xt e n d e d D et e nti o n C o ntr ol: O nsit e st o r a g e t o c o ntr ol p e a k fl o w s 0. 5 1 L / h a/s e c i n t h e 3 hr 1 5 m m 3- hr C hi c a g o 

st or m ( Er osi o n C o ntr ol). 

•  Crit eri a # 2: R et e nti o n C o ntr ol: Pr o vi d e L o w-I m p a ct D e v el o p m e nt M et h o ds ( LI D) t o r et ai n t h e 5 m m 3- hr St or m e v e nt 

(i nfiltr ati o n). 

•  Crit eri a # 3: Fl o o d C o ntr ol:  O nsit e st or a g e t o c o nt r ol p e a k st or m fl o w s ( 1 0 0- yr 1 2 hr S C S st or m) t o 8 L / h a/s e c. 

Ot h er d e si g n crit eri a w er e t a k e n fr o m t h e J T S M D B a n d Cit y of Ott a w a S D G 0 0 2 w hi c h a p pl y t o t h e st or m w at er d e si g n ar e i n cl u d e d. 

•  T h e st or m s e w er w as siz e d b as e d o n t h e R ati o n al M et h o d a n d M a n ni n g’ s E q u ati o n u n d er fr e e fl o w c o n diti o ns f or t h e 2-

y e ar st or m usi n g a 1 0- mi n ut e i nl et ti m e.   

•  Mi n or s yst e m c a pt ur e fr o m t hi s d e v el o p m e nt will b e dir e ct e d t o t h e J a c ks o n Tr ail s S W M P o n d a n d li mit e d  t o 7 0 L /s/ h a as 

p er t h e d e si g n of t h e f a cilit y.  
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•  T h e m aj or s yst e m h as b e e n d e si g n e d t o a c c o m m o d at e o n - sit e d et e nti o n wit h s uffi ci e nt c a p a cit y t o att e n u at e t h e 1 0 0- y e ar 

d e si g n st or m.   

•  O v erl a n d fl o w r o ut e s ar e pr o vi d e d. 

•  T h e v erti c al di st a n c e fr o m t h e s pill el e v ati o n a n d t h e gr o u n d el e v ati o n at t h e b uil di n g i s at l e ast 1 50 m m. 

•  T h e e m er g e n c y o v erfl o w s pill el e v ati o n i s at l e ast 3 0 c m b el o w t h e l o w e st b uil di n g o p e ni n g. 

•  Mi ni m u m s e w er sl o p e s t o b e b as e d o n mi ni m u m v el o cit i e s f or st or m s e w er s of 0. 8 0 m /s e c. 

A d diti o n al c o m m e nts pr o vi d e d d uri n g t h e pr e- c o ns ult ati o n m e eti n g, t h at ar e al s o r el e v a nt i n cl u d e: 

•  B y m o d elli n g, d e m o n str at e t h at t h er e ar e n o a d v ers e  i m p a ct t o t h e e xi sti n g d o w n str e a m d e v el o p m e nts ( P ott er’ s K e y a n d 

J a c ks o n Tr ail s). 

•  P o n d m a y b e r e q uir e d f or att e n u ati o n a s p er t h e att a c h e d r e p ort. 

7. 3  St or m w at er D e si g n 

T h e m et h o d ol o g y us e d f or t h e d e si g n of t h e st or m s e w er s yst e m i s as f oll o w s: 

•  D e si g n st or m s e w er s yst e m b as e d o n 2- y e ar st or m usi n g t h e R ati o n al M et h o d.  Pi p e s w er e si z e d b as e d o n t h e 2- y e ar r et ur n 

p eri o d u n d er fr e e-fl o w c o n diti o ns. 

•  E sti m at e t h e a p pr o pri at e n u m b er a n d t h e l o c ati o n of  i nl ets b as e d o n t h e M a cr o Gr a di n g Pl a n a n d pr eli min ar y pr ofil e s a n d 

e ns ur e m a xi m u m p er mitt e d d e pt h of st ati c p o n di n g m e ets Cit y g ui d eli n e s of 3 0 c m.   

•  F or e a c h s u b c at c h m e nt r e stri ct e d i nfl o w r at e s t o t h e mi n or s yst e m t o a p pr o xi m at el y t h e 2- y e ar r et ur n p eri o d st or m.   T hi s 

i s c o m pl et e d usi n g st a n d ar d I C D t y p e s, wit h a n att em pt t o m e et t h e 2- y e ar r at e as cl os e as p ossi bl e.  S o m e o p p osit el y 

l o c at e d c at c h b asi ns will r e q uir e i nt er c o n n e cti o n pri or t o di sc h ar g e (i. e., si n gl e I C D r at e), w h er e as most will h a v e 

i n d e p e n d e nt l e a ds c o m pl et e wit h s e p ar at e I C D s. 

•  D e v el o p e d a pr eli mi n ar y P C S W M M m o d el of t h e st or m s e w er s yst e m, t o c al c ul at e p e a k fl o w s a n d r u n off v ol u m e s.   

•  At t hi s Dr aft Pl a n st a g e, t h e P C S W M M m o d el i n cl u d e s  m ost m aj or s yst e m c o m p o n e nts ( d u al dr ai n a g e) b ut n ot all. T h e 

m o d el i n cl u d e s all s u b c at c h m e nts a n d r o a d w a y p o n di n g ar e as d e v el o p e d fr o m t h e r o a d w a y pr ofil e s.  Pr eli mi n ar y st or a g e 

n o d e a n d orifi c e s w er e a d d e d t o r e pr e s e nt t h e pr o p o s e d dr y p o n d. T h e m o d el will b e e x p a n d e d d uri n g t h e  d et ail e d d e si g n 

st a g e.  T hi s will i n cl u d e m o d elli n g of i nfiltr ati o n  ar e as wit hi n t h e r e ar y ar ds a n d ri g hts- of- w a y. 

•  E ns ur e all o w a bl e di s c h ar g e r at e f or t h e e ntir e sit e  d o e s n ot e x c e e d 6 3 1. 6 L /s e c ( 7 0 L / h a/s e c X 9. 0 2- h ect ar e) f or t h e 3 hr 

C hi c a g o st or m or 7 2. 1 8 L /s e c ( 8. 0 L / h a/s e c x 9. 0 2 3 h a) f or t h e 1 2 hr S C S st or m. 

7. 4  R u n off C o effi ci e nts 

A v er a g e r u n off c o effi ci e nts f or all s u b c at c h m e nts w er e c al c ul at e d usi n g P C S W M M’ s ar e a w ei g hti n g r o uti n e.  T hi s m o d elli n g 
s oft w ar e h as a GI S e n gi n e w hi c h all o w s f or c at c h m e n t ( or p ol y g o n) d efi niti o n i n cl u di n g attri b ut e s.  T he r u n off c o effi ci e nts f or all 
c at c h m e nts w er e ar e a w ei g ht e d t o d eri v e at a v er a g e r u n off c o effi ci e nts b as e d o n h ar d s urf a c e s ( c o n cr ete or as p h alt) h a vi n g a n 
i m p er vi o us n e ss of 1 0 0 %, s oft s urf a c e s (l a n dsc a pi n g s urf a c es) h a vi n g a p er c e nt i m p er vi o us n e ss of 0 %.  T h e c o n v er si o n fr o m a n 
i m p er vi o us n e ss p er c e nt t o a r u n off c o effi ci e nt w as t a k e n as C = (I M P * 0. 7 0) / 1 0 0 + 0. 2 0, wit h t h e i m p er vi o us n e ss (I M P) as a 
p er c e nt a g e. 

Si n c e t h e sit e pl a n i n cl u d e d b uil di n g f o ot pri nts, d ri v e w a ys, r o a ds, a n d si d e w al ks, et c., t h e e sti m ati on of t h e a ct u al l e v el of 
i m p er vi o us n e ss a n d r u n off c o effi ci e nts w as c o m pl et ed.  H o w e v er, as i s a F u n cti o n al l e v el a n al ysi s f or o bt ai ni n g dr aft pl a n 
c o n diti o ns, a n i n cr e as e i n t h e l e v el of i m p er vi o us n e ss a n d r u n off c o effi ci e nts w as c o m pl et e d t o a c c o u n t f or mi ni m u m s et b a c ks. 
Ar e a w ei g hti n g w as a g ai n us e d t o a p pl y i m p er vi o us n e ss a n d a v er a g e r u n off c o effi ci e nts f or all l ot t y p e s ( si n gl e s, t o w n h o m e s, 
1 8 m ri g hts- of- w a y, 2 2 m ri g ht of w a ys, p ar k, a n d sit e pl a ns).   A n a dj ust m e nt t o t h e si n gl e s, t o w n h o m e s,  a n d ri g hts- of- w a ys w as 
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c o m pl et e d t o a c c o u nt f or mi ni m u m s et b a c ks f or b uil d i n g ar e as a n d m a xi m u m dri v e w a y wi dt hs.  T hi s w as c om pl et e d b y r e vi e wi n g 
a t y pi c al t o w n h o m e bl o c k a n d t e n ( 1 0) of t h e si n gl e -f a mil y l ots.  T h e a dj ust e d r u n off c o effi ci e nts w er e t h e n us e d t o ar e a- w ei g ht 

t h e i m p er vi o us n e ss p er c e nt a g e s a n d r u n off c o effi ci ents f or e a c h s u b c at c h m e nt.   T a bl e 7- 1  b el o w s u m m ariz e s t h e a v er a g e 

r u n off c o effi ci e nts t h at w er e c al c ul at e d b y ar e a w ei g hti n g a n d t h e a dj ust m e nt m a d e t o a c c o u nt f or mi ni mu m s et b a c ks.  Fi g ur e 
E a n d Fi g ur e E 4  ill ustr at e t h e ar e as us e d. 

T a bl e 7- 1 - S u m m ar y of R u n off C o effi ci e nt s 

L ot T y p e  
T ot al Ar e a  

( m2 ) 

A v er a g e R u n off C o effi ci e nt, 
C A V G,  B as e d o n Ar e a-

W ei g hti n g a n d Sit e Pl a n  
Mi n → M a x, ( m e a n). 

A v er a g e R u n off 
C o effi ci e nt C A V G  A dj ust e d 
t o A c c o u nt f or Mi ni m u m 

S et b a c ks.  

Si n gl e F a mil y ( 2 0 u nit s) 7, 3 8 9 0. 3 3 → 0. 5 4 ( 0. 5 0) 0. 5 5 

T o w n h o m es ( 1 4 9 u nit s) 2 9, 9 1 9 0. 3 8 → 0. 6 4 ( 0. 5 7) 0. 7 0 

S e mi- d et a c h e d ( 2 u nits)  9 8 3 0. 3 5 → 0. 3 5 ( 0. 3 5) 0. 7 0 

1 8 m R O W 1 3, 4 4 3 0. 6 8 → 0. 7 1 ( 0. 7 0) 0. 7 0 

2 2 m R O W 8, 4 2 9 0. 7 2 0. 7 5 

P ar k 7, 2 6 2 0. 2 0 0. 3 0 

W al k w a y Bl o c ks 4 0 4 0. 2 – 0. 4 2 ( 0. 3 1) 0. 5 0 

S W M 3, 5 9 7 0. 2 0 0. 2 0 

Sit e pl a n 1 5, 0 6 3 0. 6 0 0. 6 0 

Sit e pl a n 2 1 3, 7 1 6 0. 5 5 0. 5 5 

T ot al s 9 0, 2 0 5   

T h e a v er a g e r u n off c o effi ci e nt f or t h e o v er all sit e  ar e a u n d er p ost- d e v el o p m e nt c o n diti o ns w as c al c ul at e d as 0. 5 7.   R u n off 
c o effi ci e nts f or i n di vi d u al s u b c at c h m e nts r a n g e d fr o m 0. 2 2 t o 0. 7 4.   

T h e r u n off c o effi ci e nts f or pr e- d e v el o p m e nt a n d p os t- d e v el o p m e nt c at c h m e nts ar e pr o vi d e d s u m m ariz e d i n T a bl e 7- 2 b el o w. 
T h e r u n off c o effi ci e nts f or e a c h s u b c at c h m e nt w er e us e d i n t h e st or m s e w er d e si g n s h e et f or sizi n g of t h e s e w er s.  

T a bl e 7- 2: S u m m ar y of R u n off C o effi ci e nt s 

L o c ati o n Ar e a ( h e ct ar e s) 
Pr e- D e v el o p m e nt 
R u n off C o effi ci e nt, 

C A V G 

P ost- D e v el o p m e nt R u n off C o effi ci e nt, C A V G  

B as e d o n Sit e Pl a n 
A dj ust e d t o A c c o u nt f or 

Mi n. S et b a c ks 

E ntir e Sit e  9. 0 2 0 3 0. 2 0 0. 5 4 0. 6 1 

7. 5  All o w a bl e R el e a s e R at e 

Mi n or s yst e m c a pt ur e r at e fr o m t hi s d e v el o p m e nt wil l b e dir e ct e d t o t h e J a c ks o n Tr ail s S W M P o n d a n d limit e d t o t h e mi ni m u m 
of eit h er 1) 7 0 L /s/ h a f or t h e 3 hr C hi c a g o St or m as  p er t h e d e si g n of t h e d o w nstr e a m S W M f a cilit y or 2) 8 L / a/s e c f or 1 2 hr S C S 
T y p e II st or m as p er F e e d mill Cr e e k S M M Crit eri a St u d y. T h e all o w a bl e mi n or s yst e m di s c h ar g e r at e f or t h e sit e i s t h er ef or e eit h er 
7 2. 2 L /s e c ( 3 hr st or m) or 6 3 1. 6 L /s e c ( 1 2 hr st or m).   T h e v ol u m e r e q uir e d t o d et ai n p e a k v ol u m e s will ne c e ssit at e t h e r e vi e w of 
e a c h of t h e n ot e d st or m s o n a v ol u m etri c b asi s. 
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7. 6  H y dr ol o g y 

P C S W M M w as us e d t o cr e at e a h y dr ol o gi c / h y dr a uli c m o d el of t h e st or m s e w er s yst e m.  T h e m o d el i n cl u d e s b ot h t h e mi n or 
s yst e m ( st or m s e w er), f or e sti m ati n g p e a k fl o w s a n d  r u n off v ol u m e s a n d t h e m aj or s yst e m (r o a ds).  C al c ul ati o ns of r u n off w as 
c o m pl et e d b as e d o n t h e P C S W M M’ s E P A S W M 5 e n gi n e.  C at c h m e nt p ar a m et er s w er e t a k e n fr o m Cit y of Ott a w a ’ s S D G 0 0 2 

D e si g n p ar a m et er s.  T h e f oll o wi n g d e si g n p ar a m et er s  a n d ass u m pti o ns ar e n ot e d i n T a bl e 7- 2  b el o w: 

T a bl e 7- 3: G e n er al S u b c at c h m e nt P ar a m et er s 

P ar a m et er P C S W M M P ar a m et er V al u e 

I nfiltr ati o n L o ss M et h o d  H ort o n  

M a xi m u m I nfiltr ati o n R at e  M a x. I nfil. R at e  7 6 m m/ hr  

Mi ni m u m I nfiltr ati o n R at e Mi n. I nfil. R at e  1 3. 2 m m/ hr  

D e c a y C o n st a nt ( 1/ hr)  D e c a y C o n st a nt  4. 1 4  

M a n ni n g N (I m p er vi o us)  N I m p e v  0. 0 1 3  

M a n ni n g N ( P er vi o u s)  N P er v  0. 2 5  

D e pr e ssi o n St or a g e –  P er vi o us S urf a c es  Dst or e I m p er v  1. 5 7 m m  

D e pr e ssi o n St or a g e –  I m p er vi o u s S urf a c e s Dst or e P er v  4. 6 7 m m  

Z er o P erc e nt I m p er vi o us  Z er o I m p er  2 5 %  

S u b c at c h m e nt Sl o p e s Sl o p e 4 % fr o nt y ar d s & b a c k y ar d s 

7. 6. 1  St or m E v e nt s M o d ell e d 

As t hi s d e si g n s u b mi ssi o n i s i nt e n d e d f or e st a bli s h i n g Dr aft Pl a n c o n diti o ns, t w e nt y-t w o ( 2 2) st or m e ve nts w er e m o d ell e d.  

•  3- h o ur 5 m m C hi c a g o st or m. ( 1 0 mi n ti m e st e p), 

•  3- h o ur 1 0 m m C hi c a g o st or m. ( 1 0 mi n ti m e st e p). 

•  3- h o ur 1 5 m m C hi c a g o st or m. ( 1 0 mi n ti m e st e p). 

•  3- h o ur 2- y e ar C hi c a g o st or m. ( 1 0 mi n ti m e st e p). 

•  3- h o ur 5- y e ar C hi c a g o st or m. ( 1 0 mi n ti m e st e p). 

•  3- h o ur 1 0 0- y e ar C hi c a g o st or m. ( 1 0 mi n ti m e st e p). 

•  3- h o ur 1 0 0- y e ar + 2 0 % C hi c a g o st or m. ( 1 0 mi n ti m e st e p). 

•  6- h o ur 2- y e ar C hi c a g o st or m. ( 1 0 mi n ti m e st e p). 

•  6- h o ur 5- y e ar C hi c a g o st or m. ( 1 0 mi n ti m e st e p). 

•  6- h o ur 1 0 0- y e ar C hi c a g o st or m. ( 1 0 mi n ti m e st e p). 

•  6- h o ur 1 0 0- y e ar + 2 0 % C hi c a g o st or m. ( 1 0 mi n ti m e st e p). 

•  1 2- h o ur 1 0 m m S C S T y p e II st or m. ( M T O Di stri b uti o n, wit h 1 5 mi n ti m e st e p). 

•  1 2- h o ur 2- y e ar S C S T y p e II st or m. ( M T O Di stri b uti o n , wit h 1 5 mi n ti m e st e p). 
•  1 2- h o ur 5- y e ar S C S T y p e II st or m. ( M T O Di stri b uti o n , wit h 1 5 mi n ti m e st e p). 

•  1 2- h o ur 1 0 0- y e ar S C S T y p e II st or m. ( M T O Di stri b uti o n, wit h 1 5 mi n ti m e st e p). 

•  1 2- h o ur 2- y e ar S C S T y p e II st or m. ( S C S T y p e II Di st ri b uti o n wit h 6 mi n ti m e st e p). 

•  1 2- h o ur 5- y e ar S C S T y p e II st or m. ( S C S T y p e II Di st ri b uti o n wit h 6 mi n ti m e st e p). 

•  1 2- h o ur 1 0 0- y e ar S C S T y p e II st or m. ( S C S T y p e II Di stri b uti o n wit h 6 mi n ti m e st e p). 

•  1 2- h o ur 1 0 0- y e ar + 2 0 % S C S T y p e II st or m. ( S C S T y p e  II Di stri b uti o n wit h 6 mi n ti m e st e p). 

•  Hi st ori c al st or m s o c c urri n g J ul y 1, 1 9 7 9, A u g 4, 1 9 8 8, A u g ust 0 8, 1 9 9 6 ( 5 mi n ti m e st e p). 

A M a cr o Str o m Dr ai n a g e Pl a n i s pr o vi d e d i n A p p e n di x J a n d ill ustr at e s t h e s u b c at c h m e nts wit hi n t h e d e v el o p m e nt sit e.   

T h e f oll o wi n g li st b el o w pr o vi d e s t h e d e si g n crit er i a r e q uir e m e nts, f oll o w e d b y T a bl e 7- 4  w hi c h s u m m ariz e s t h e r es ults of 
v ari o us st or m e v e nts.  T h e p e a k fl o w s a n d v ol u m e s r e pr e s e nt m o d el r e s ults pri or t o t h e a d diti o n of a d et e nti o n p o n d.  T hi s w as 



E X P S er vi c es I n c.
F u n cti o n al Sit e S er vi ci n g a n d St or m w at er M a n a g e m e nt R e p ort

6 1 7 1 H a z el d e a n R o a d 
0 0 2 5 8 7 8 0- A 0

2 0 2 1- 0 4- 2 9

 

 

1 6 
 

c o m pl et e d t o d et er mi n e t h e p e a k fl o w s a n d v ol u m e s p ri or t o t h e i nfl u e n c e of st or m w at er d et e nti o n.  T h e a d diti o n of a d et e nti o n 
p o n d wit hi n t h e P C S W M M m o d el i s f urt h er n ot e d i n pr o c e e di n g s e cti o ns of t hi s r e p ort.  T h e e sti m ati o n o f t ot al p e a k fl o w s a n d 
r u n off v ol u m e s w as c o m pl et e d wit hi n P C S W M M’ s G R A P H p a n el b y t h e s el e cti o n of all s u b c at c h m e nts t o d eri v e a t ot al c o m bi n e d 
r u n off h y dr o gr a p h.  T hi s w as c o m pl et e d f or all st orm e v e nts. 

I n s u m m ar y t h e f oll o wi n g r e-it er at e s t h e d e si g n S W M d e si g n crit eri a t h at i s r e q uir e d. 

•  E xt e n d e d D et e nti o n C o ntr ol.  M a xi m u m di sc h ar g e of 4 . 6 L /s e c i n 3- hr 1 5 m m st or m e v e nt. 

•  R et e nti o n C o ntr ol ( LI D). R et ai n r u n off v ol u m e f or 5 m m 3 hr st or m. 

•  Fl o o d C o ntr ol.  M a xi m u m di s c h ar g e of 7 2. 1 6 L /s e c i n  1 2- hr S C S st or m e v e nt, or 6 3 1. 6 L /s e c i n t h e 3 hr Chi c a g o st or m 

e v e nt. 

T a bl e 7- 4: S u m m ar y of P o st- D e v el o p m e nt Fl o w s ( U n c o n tr oll e d) 

St or m E v e nt P e a k Fl o w ( L /s e c) R u n off V ol u m e ( m 3) 

C hi c a g o _ 3 h _ 5 m m 1 5 9 2 0 0 

C hi c a g o _ 3 h _ 1 0 m m 3 3 2 4 4 3 

C hi c a g o _ 3 h _ 1 5 m m 4 9 9 6 9 3 

C hi c a g o _ 3 h _ 2 yr 1, 1 0 4 1, 5 4 8 

C hi c a g o _ 3 h _ 5 yr 1, 8 3 8 2, 2 9 7 

C hi c a g o _ 3 h _ 1 0 0 yr 3, 7 5 7 4, 6 7 9 

C hi c a g o _ 3 h _ 1 0 0 yr + 2 0 % 4, 6 7 8 5, 8 8 3 

C hi c a g o _ 6 h _ 2 yr 1, 1 0 9 1, 8 0 5 

C hi c a g o _ 6 h _ 5 yr 1, 8 4 3 2, 6 7 0 

C hi c a g o _ 6 h _ 1 0 0 yr 3, 7 5 4 5, 3 2 0 

C hi c a g o _ 6 h _ 1 0 0 yr + 2 0 % 4, 6 7 2 6, 6 5 7 

Hi st ori c _J ul 1- 7 9 2, 3 6 8 5, 6 6 5 

Hi st ori c _ A u g 4- 8 8 3, 4 0 9 4, 5 8 9 

Hi st ori c _ A u g 8- 9 6 2, 2 4 5 5, 6 6 5 

S C S T y p e II _ 1 2- hr _ 1 0 m m ( M T O Di stri b uti o n) 1 8 2 4 3 9 

S C S T y p e II _ 1 2- hr _ 2 yr ( M T O Di stri b uti o n) 9 7 7 2, 1 6 4 

S C S T y p e II _ 1 2- hr _ 5 yr ( M T O Di stri b uti o n) 1, 5 2 9 3, 1 5 9 

S C S T y p e II _ 1 2- hr _ 1 0 0 yr ( M T O Di stri b uti o n) 2, 8 8 1 6, 0 1 3 

S C S T y p e II _ 1 2- hr _ 2 yr 1, 0 0 5 2, 1 7 2 

S C S T y p e II _ 1 2- hr _ 5 yr 1, 7 0 2 3, 1 9 5 

S C S T y p e II _ 1 2- hr _ 1 0 0 yr 3, 3 7 2 6, 0 1 4 

S C S T y p e II _ 1 2- hr _ 1 0 0 yr + 2 0 % 4, 1 5 4 7, 4 2 4 

7. 6. 2  E xt e n d e d D et e nti o n R e q uir e m e nts 

F or Crit eri a # 1, t h e e xt e n d e d d et e nti o n c o ntr ol cr it eri a r e q uir e t h at t h e m a xi m u m di s c h ar g e r at e of 0. 5 1 L / h a/s e c fr o m 
d e v el o p m e nt sit e u pstr e a m of t h e J a c ks o n Tr ail s S W M  F a cilit y n ot b e e x c e e d e d d uri n g t h e 3- h o ur 1 5 m m stor m e v e nt.  T hi s 
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crit eri o n w as e st a bli s h e d t o pr o vi d e t o miti g at e p e a k fl o w i n cr e as e s d uri n g fr e q u e nt st or m e v e nts a n d er osi o n wit hi n F e e d mill 
Cr e e k. 

Fr o m T a bl e 7- 4  a b o v e, t h e p e a k fl o w a n d r u n off v ol u m e fr o m t h e 3-hr st or m 1 5 m m m i s 4 9 9 L /s e c a n d 6 9 3 m 3.  P C S W W M’ s 
st or a g e f u n cti o n w as us e d t o e sti m at e t h e v ol u m e n e c e ss ar y t o c o ntr ol t o t h e all o w a bl e r at e of 4. 6 L /s e c ( 9. 0 2 h a x 0. 5 1 L / h a/s e c).   
T h e v ol u m e n e c e ss ar y t o c o ntr ol t h e p e a k r at e t o 4. 6 L /s e c i s 6 6 0 m 3.  T hi s i s t h e m a xi m u m v ol u m e n e c e ss ar y if o n e w er e t o n ot 
c o nsi d er a n y u pstr e a m st or a g e, w h er e i n f a ct a p ort i o n of t h e n e c e ss ar y v ol u m e will b e st or e d i n t h e re ar y ar ds a n d wit hi n t h e 

ri g ht- of- w a y wit h i nfiltr ati o n. T a bl e 7- 5  i n t h e n e xt s e cti o n i d e ntifi e s t h at o nl y 2 3 % of t he t ot al sit e ar e a r e pr e s e nts b a c k y ar ds, 
a n d t h er ef or e it i s a p pr o pri at e t o ass u m e t h at t h e s a m e pr o p orti o n of t h e t ot al 1 5 m m r u n off v ol u m e of 6 6 0 m 3 ( or 1 5 2 m 3) c a n 
b e st or e d i n t h e r e ar y ar ds.   Si mil arl y a d diti o n al  i nfiltr ati o n i n t h e ri g hts- of- w a y will assi st i n lo w eri n g t h e p e a k r u n off d uri n g t h e 
1 5 m m e v e nt.  D uri n g t h e d et ail e d d e si g n st a g e, i nfi ltr ati o n ar e as will b e a d d e d t o t h e P C S W M M m o d el. Ad diti o n al i nf or m ati o n 
i s pr o vi d e d i n pr o c e e di n g s e cti o ns.  

7. 6. 3  L o w I m p a ct D e si g n  

F or Crit eri a # 2, t h e F e e d mill Cr e e k St or m w at er M a n a g e m e nt St u d y r e q uir e s t h at LI D c o ntr ol s b e i m pl e m e n t e d t o r et ai n t h e 
v ol u m e fr o m a 3- hr 5 m m r ai nf all e v e nt.  T h er e ar e v ari o us LI D m et h o ds a v ail a bl e, h o w e v er t h e m ost a p pr o pri at e a n d c urr e ntl y 
us e d m et h o d i n t h e Cit y of Ott a w a i s t h e i nfiltr ati o n tr e n c h a n d s w al e.  M o difi c ati o ns t o t h e t y pi c al tr e n c h will b e n e c e ss ar y t o 
e ns ur e t h at t h e r u n off i s r et ai n e d a n d i nfiltr at e d,  pri or t o b ei n g c a pt ur e d at i nl ets. 

T h e p e a k fl o w a n d t ot al r u n off v ol u m e t h at o c c ur s d uri n g t h e 5 m m st or m e v e nt i s 1 5 9 L /s e c a n d 2 0 0 m 3 o v er t h e e ntir e sit e.  T o 
pr o vi d e t h e a p pr o pri at e v ol u m e f or i nfiltr ati o n, p e rf or at e d pi p e s will b e utiliz e d i n t h e r e ar- y ar ds.  H o w e v er, f or a t y pi c al 
r e si d e nti al s u b di vi si o n, o nl y a p orti o n of t h e r ai nf all a n d r e s ult a nt r u n off will b e dir e ct e d t o w ar ds t h e r e ar y ar ds.  T h e f oll o wi n g 
t a bl e s u m m ari z e s t h e a p pr o xi m at e pr o p orti o n of s u b cat c h m e nts t h at fl o w t o w ar ds v ar yi n g o utl ets.  

T a bl e 7- 5: 3- h o ur 5 m m P e a k Fl o w s a n d R u n off V ol u m e s  of V ari o u s S u b c at c h m e nt s 

St or m E v e nt 
Ar e a i n h e ct ar e s         

( % of T ot al) 
P e a k Fl o w i n L /s e c        

( % of T ot al) 
R u n off V ol u m e i n m 3  

( % of T ot al) 

B a c k y ar d s 2. 0 6 3 1 ( 2 3 %) 4 7. 2 ( 3 0 %) 5 7. 5 ( 2 9 %) 

Fr o nt y ar ds / ri g ht- of- w a y 3. 9 6 5 6 ( 4 4 %) 8 1. 9 ( 5 1 %) 1 0 0 ( 5 0 %) 

P ar k 0. 7 2 4 8 ( 8 %) 3. 5 ( 2 %) 4 ( 2 %) 

S W M 0. 3 9 0 9 ( 4 %) 0. 5 ( 0 %) 0. 5 ( 0 %) 

Sit e pl a n # 1 0. 5 0 7 7 ( 6 %) 8 ( 5 %) 1 1 ( 6 %) 

Sit e pl a n # 2 1. 3 7 4 1 ( 1 5 %) 1 8. 1 ( 1 1 %) 2 7 ( 1 4 %) 

T ot al s 9. 0 2 6 2 ( 1 0 0 %) 1 5 9. 2 ( 1 0 0 %) 2 0 0 ( 1 0 0 %) 

Si n c e o nl y 5 7. 5 m 3  ( or 2 9 %) of t h e t ot al 2 0 0 m3  of n e c e ss ar y r u n off v ol u m e c a n b e i nfiltr at e d i n re ar y ar d s w al e s, t h e r e m ai ni n g 
v ol u m e will n e e d t o b e i nfiltr at e d i n ot h er ar e as o f t h e sit e.   

It will n ot b e p er mitt e d t o i nfiltr ati o n wit hi n t h e dr y p o n d d u e t o t h e e sti m at e d gr o u n d w at er t a bl e el e v ati o n.  A d diti o n al 
i nf or m ati o n o n t h e dr y p o n d i s pr o vi d e d i n pr o c e e din g s e cti o ns of t hi s r e p ort.  T h e m aj orit y or ( 5 0 %) o f t h e r u n off v ol u m e 
o c c urri n g d uri n g t h e 5 m m st or m e v e nt w o ul d n e c e ssit at e t h e i nfiltr ati o n wit hi n t h e ri g ht- of w a y usi n g B M P s o ur c e c o ntr ol s.   

It i s t h er ef or e pr o p os e d t o i n c or p or at e i nfiltr ati on at t h e s a g l o c ati o n wit hi n t h e ri g ht of- w a y.  T hi s will b e a c hi e v e d b y i nst alli n g 
p erf or at e d pi p e s w hi c h e xt e n d o ut fr o m t h e r o a d w a y c at c h b asi ns.  Fi g ur e 7- 1 b el o w ill ustr at e s t h e l o c a ti o n of t h e r o a d w a y 
p o n di n g ar e as.  
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Fi g ur e 7- 1: S urf a c e P o n di n g L o c ati o n s 

T o pr o vi d e i nfiltr ati o n at s a g l o c ati o ns, t h e t ot al  l e n gt h of i nfiltr ati o n tr e n c hi n g r e q uir e d b el o w t he o utl et pi p e i n v ert i s as f oll o w s: 

•  T ot al V ol u m e r e q uir e d f or i nfiltr ati o n ( e x cl u d e s b a c k y ar ds)   1 4 2. 5 m 3 . 

•  T ot al N u m b er of r o a d w a y s a g l o c ati o ns  6 e a c h.   

•  N u m b er of c at c h b asi n at s a g l o c ati o ns  1 5 e a c h. 

•  I nfiltr ati o n Tr e n c h Wi dt h 1. 0 m. 

•  I nfiltr ati o n Tr e n c h H ei g ht 0. 6 m. 

•  V oi d r ati o of st o n e  0. 4 0 

•  T ot al l e n gt h r e q uir e d f or I nfiltr ati o n of 1 5 2. 5 m 3  3 9 6 m. 

•  L e n gt h of tr e n c h e xt e n di n g fr o m e a c h C B  1 3. 2 ( us e 1 4 m) 

It i s pr o p os e d t o e xt e n d i nfiltr ati o n tr e n c h e s c o m pl et e wit h 1 5 0 m m p erf or at e d pi p e s 1 4 m fr o m e a c h c at ch b asi n.  T h e i n v ert of 

t h e 1 5 0 pi p e s will b e s et 2 0 0 m m b el o w t h e i n v ert of t h e o utl etti n g C B l e a d pi p e.  Pl e as e r ef er t o dr a wi n g S T M M i n A p p e n di x J . 

7. 6. 4  Fl o w Att e n u ati o n ( St or a g e) 

F or crit eri a # 3, o nsit e st or a g e i s r e q uir e d t o c o n tr ol p e a k fl o w of t h e 1 0 0- yr 1 2 hr S C S st or m t o 8 L /h a/s e c a n d t h e 1 0 0- yr 3 hr 

C hi c a g o t o 7 0 L / h a/s e c. Fr o m T a bl e 7- 4 , t h e 1 2- hr S C S st or m g e n er at e s a t ot al r u n off v ol um e of ± 6, 0 1 4 m 3 a n d p e a k r u n off r at e 
of ± 2, 8 8 0 L /s e c ( M T O Di stri b uti o n).  P C S W M M’ s st or a g e r o uti n e w as a g ai n us e d t o e sti m at e t h e pr eli mi n a r y v ol u m e n e c e ss ar y 
b as e d o n t h e all o w a bl e di s c h ar g e r at e of 7 2. 1 6 L /s e c d uri n g t h e 1 2 hr 1 0 0- yr S C S T y p e II st or m.  T h e t o t al v ol u m e r e q uir e d w o ul d 
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b e 4, 0 5 6 m 3.  T hi s r e pr e s e nts t h e t ot al v ol u m e f or t h e e ntir e sit e.  Si mil arl y, f or t h e 3 hr 1 0 0- yr C hic a g o st or m, t h e r et e nti o n 
v ol u m e r e q uir e d t o m e et 6 3 1. 6 L /s e c ( 7 0 x 7. 0 2 L / h a /s e c) i s 2, 8 1 9 m 3. O n e c a n s e e t h at t h e 1 2 hr S C S st o r m r e s ults i s t h e g o v er ni n g 
st or m f or e st a bli s hi n g r et e nti o n v ol u m e r e q uir e m e nt s. 

T o e st a bli s h t h e n e c e ss ar y r e q uir e m e nts, t h e P C S W M M  m o d el w as e x p a n d e d t o i n cl u d e a st or a g e n o d e t o r epr es e nt t h e 

st or m w at er f a cilit y.  T w o ( 2) fl o w- c o ntr oll e d O RI FI C E S w er e a d d e d c o n n e cti n g t h e p o n d a n d t h e o utf all.    T h e f oll o wi n g T a bl e 
7- 6 s u m m ari z e s t h e orifi c e s siz e s a n d el e v ati o ns t h at w er e us e d i n t h e m o d el t o e st a bli s h t h e pr eli mi n ar y p o n d p ar a m et er s.  
T h e s e will b e f urt h er r efi n e d d uri n g d et ail e d d e si g n, a n d b ut ar e i n cl u d e d n o w t o ill ustr at e t h at t h e p o n d h as a d e q u at e v ol u m e 
a n d d e pt h t o m e et t h e d e si g n crit eri a. 

 T a bl e 7- 6:  Dr y P o n d St a g e- St or a g e D at a 

D e s cri pti o n El e v ati o n ( m) Orifi c e Si z e 

Orifi c e 1 – u p p er 1 1 3. 3 1 3 5 m m CI R C U L A R 

Orifi c e 2 – l o w er 1 1 3. 0 5 0 m m CI R C U L A R 

T h e f oll o wi n g t a bl e b el o w s u m m ari z e s t h e pr eli mi n ar y dr y p o n d p ar a m et er s t h at w er e us e d i n t h e m o d el, b as e d o n t h e sit e pl a n.  

T a bl e 7- 7:  Dr y P o n d St a g e- St or a g e D at a 

D e s cri pti o n El e v ati o n ( m) 
T ot al 

D e pt h ( m) 
I n cr. 

D e pt h ( m) 
Ar e a ( m 2) 

I n cr. 
V ol u m e 
( m 3) 

T ot al 
V ol u m e 
( m 3) 

T o p of p o n d ( 0. 3 m fr e e b o ar d) 1 1 6. 1 2. 4 0. 1 3 2 1 0 3 0 1 5, 0 4 5 

  1 1 6. 0 2. 3 0. 1 2 8 1 2 2 7 1 4, 7 4 4 

S pill el e v ati o n ( e m er g e n c y) 1 1 5. 9 2. 2 2. 2 2 6 1 8 4, 4 7 3 4, 4 7 3 

B ott o m of p o n d 1 1 3. 7 0 0 1 4 4 8 0 0 

T h e b ott o m of pr o p os e d dr y p o n d w as s et a n a n d el e v ati o n of 1 1 3. 7 m, w hi c h ar e si mil ar t o t h e u n d er si d e  of f o oti n g el e v ati o ns 
( U S Fs) of t h e cl os e st e xi sti n g r e si d e nti al u nits o n B a n d eli er W a y, w hi c h ar e 1 1 3. 7 8 ( s e mi- d et a c h e d) a nd 1 1 3. 9 0 m (t o w n h o m e).   

T h e e sti m at e d gr o u n d w at er t a bl e ( G W T) el e v ati o n t a k e n fr o m t h e g e ot e c h ni c al r e p ort i s ± 1 1 5. 6 m, h o w e v er  t h e U S F el e v ati o ns 
of t h e e xi sti n g a dj a c e nt h o m e s i n ± 1 1 3. 8 m.  It i s e x p e ct e d t h at t h e gr o u n d w at er t a bl e wit hi n t h e r o c k will l o w er.  T o e ns ur e t h e 
p o n d r e m ai ns dr y, p erf or at e d u n d er dr ai ns will b e i n st all e d 0. 5 m b el o w t h e p o n d b ott o m.  T h e u n d er dr ai n s will c o n n e ct b a c k t o 
t h e o utl et str u ct ur e. 

It s h o ul d al s o b e n ot e d t h at t h e e xi sti n g st or m a n d s a nit ar y s e w er s, l o c at e d wit hi n t h e 1 2 m e as e m e nt, ar e i nst all e d at m u c h 
l o w er el e v ati o ns ( st or m a n d s a nit ar y i n v erts of ± 1 12 m a n d ± 1 1 1 m r e s p e cti v el y), a n d t h er ef or e it i s e x p e ct e d t h at t h e G W T w o ul d 
b e l o w er i n t hi s vi ci nit y.  T h e pr o p os e d dr y p o n d b ott o m of 1 1 3. 7 m i s w ell a b o v e t h e e xi sti n g s e w er s a n d si mil ar t o t h e U S Fs of 
e xi sti n g h o m e s. 

Pr eli mi n ar y pr ofil e s w er e c o m pl et e d t o e sti m at e t h e  s urf a c e p o n di n g t h at i s a v ail a bl e at s a g l o c ati o ns wit hi n t h e ri g ht- of- w a y.  A 
t ot al of 3 0 r o a d w a y c at c h b asi ns ar e ill ustr at e d, i n w hi c h 1 5 c at c h b asi ns s er vi c e s e v e n s a g l o c ati o ns in t h e ri g ht- of- w a y.  I nl et 
c o ntr ol d e vi c e s ar e n e c e ss ar y i n all c at c h b asi ns t o  c o ntr ol r u n off t o t h e 2- yr a n d e ns ur e n o p o n di n g in str e et s a g l o c ati o ns will 
o c c ur. 

T h e e sti m at e d s urf a c e p o n di n g ar e as o n l o c al str e et s i s ± 3 9 3 m 3.  T h e l o c ati o ns of t h e c at c h b asi ns a n d s urf a c e p o n di n g ar e as 

ar e ill ustr at e d i n A p p e n di x A.  
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7. 7  Dr y P o n d V ol u m e s a n d O utfl o w R e s ults 

Fi g ur e 7- 2  ill ustr at e s t h e p o n d v ol u m e s a n d m a xi m u m w at er s urf a c e el e v ati o ns ( W S E L), w h er e as T a bl e 7- 7   pr o vi d es p e a k 
fl o w s, v ol u m e s a n d W S E L’ s fr o m t h e dr y p o n d d uri n g m aj or st or m e v e nts.  It al s o pr o vi d e s t h e d e pt hs a n d  c orr e s p o n di n g v ol u m e s 
wit hi n t h e p o n d.  T w o orifi c e s w er e us e d t o e st a bli s h pr eli mi n ar y r e s ults, w hi c h will b e r efi n e d d uri n g d et ail e d d e si g n. T h e 
v ol u m e s a n d d e pt hs pr e s e nt e d b el o w c o nfir m t h at t h e  dr y p o n d h as a d e q u at e d e pt h a n d v ol u m e t o c o nt ai n t h e 1 0 0- yr 2 0 % 
st or m.  T h e v ol u m e a v ail a bl e i n t h e p o n d ( pri or t o s pill) i s 4, 4 7 3 m 3. Al s o, t h er e i s at l e ast 3 0 0 m m o f fr e e b o ar d a b o v e t h e m ost 
criti c al 1 0 0- yr e v e nt of 1 1 5. 7 5 m, as t h e e m er g e n c y s pill i s s et t o 1 1 5. 9 m. 

 

Fi g ur e 7- 2: P o n d V ol u m e s a n d M a xi m u m W S E L D uri n g 1 0 0 yr,  1 0 0 yr + 2 0, Hi st ori c St or m s  

T a bl e 7- 8:  Dr y P o n d 1 0 0- yr P e a k O utfl o w s, V ol u m e s,  El e v ati o n s 

St or m E v e nt P e a k Fl o w ( L /s e c) V ol u m e ( m 3 ) M a xi m u m P o n d St a g e ( m) 

C hi c a g o _ 3 h _ 1 0 0 yr 6 6. 9 3, 8 1 5 1 1 5. 6 4 

C hi c a g o _ 3 h _ 1 0 0 yr + 2 0 % 7 1. 0 * 4, 6 1 0 1 1 5. 9 5 

C hi c a g o _ 6 h _ 1 0 0 yr 6 8. 1 4, 0 1 5 1 1 5. 7 2 

C hi c a g o _ 6 h _ 1 0 0 yr + 2 0 % 7 0. 6 * 4, 6 8 4 1 1 5. 9 8 

Hi st ori c _ A u g 4- 8 8 6 8. 5 4, 0 8 7 1 1 5. 7 5 

Hi st ori c _ A u g 8- 9 6 6 5. 1 3, 5 1 4 1 1 5. 5 2 

Hi st ori c _J ul 1- 7 9 7 0. 4 * 4, 6 7 7 1 1 5. 9 8 

S C S T y p e II _ 1 2- hr _ 1 0 0 yr ( M T O Di stri b uti o n) 6 8. 5 4, 0 8 8 1 1 5. 7 5 

S C S T y p e II _ 1 2- hr _ 1 0 0 yr + 2 0 % 7 0. 2 * 4, 7 2 3 1 1 5. 9 9 

S C S T y p e II _ 1 2- hr _ 1 0 0 yr 6 8. 3 4, 0 5 4 1 1 5. 7 4 

N ot e s: 

P e a k fl o ws d e n ot e d wit h * r e pr e s e nts o v erfl o w t hr o u g h e m er g e n c y w eir d uri n g st or m e v e nt.  W eir 3 m wi d e  a n d s et wit h I N V at 1 1 5. 9 m. 
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7. 7. 1  St or m S e w er s  

Si n c e a n e n d- of- pi p e S W M dr y p o n d i s pr o p os e d t h e o v er all t ar g et c a pt ur e r at e i s 7 0 L / h a/s e c, h o w e v er f or sizi n g of t h e st or m 
s e w er t h e 2- y e ar c a pt ur e r at e w as t ar g et e d t o e ns ur e n o s urf a c e p o n di n g.  T ar g et c a pt ur e r at e s f or m os t ar e as w er e i n cr e as e d 
t o n e ar t h e 2- y e ar t o a c c o u nt f or t h e Cit y of Ott a wa’ s n o p o n di n g i n t h e 2- y e ar e v e nt o n p u bli c a n d pr i v at e str e ets.  T h e hi g h er 
r at e r e pr e s e nts t h e a p pr o xi m at e 2- y e ar l e v el of s ervi c e a n d us e d t o a v oi d s urf a c e p o n di n g.  

T h e f oll o wi n g t a bl e s u m m ariz e s t h e i n di vi d u al st or m w at er t ar g et r at e s t h at ar e n e c e ss ar y t o m e et t h e o nsit e S W M r e q uir e m e nts.  
T h e t a bl e i s b as e d o n t h e pr e vi o usl y n ot e d a v er a g e r u n off c o effi ci e nts f or e a c h ar e a wit h a st a n d ar d ti m e of c o n c e ntr ati o n of 1 0 
mi n ut e s a n d 2- y e ar st or m i nt e nsit y of 7 6. 8 m m / hr.  T hi s r e pr e s e nts a t ar g et r at e (i n L / h a/s e c) of 2 1 3. 6 X C, b as e d o n Q = 2. 7 8 x C 
x 7 8. 6 m m x 1. 0 h a).  

T a bl e 7- 1:  T ar g et C a pt ur e R at e s f or V ari o u s Ar e a s  

L o c ati o n Ar e a i n h e ct ar e s        
A v er a g e R u n off 

C o eff 
T ar g et Mi n or S yst e m C a pt ur e R at e 

( L / h a/s e c) 

Sit e pl a n # 1 0. 5 1 0. 6 0 1 3 0 

Sit e pl a n # 2 1. 3 7 0. 5 5 1 2 0 

B a c k y ar d s 2. 0 6 0. 7 0 1 5 0 

Fr o nt y ar ds / ri g ht- of- w a y 3. 9 7 0. 7 0 1 5 0 

P ar k 0. 7 3 0. 3 0 6 5 

A st or m dr ai n a g e pl a n i s pr o vi d e d i n A p p e n di x J .  A t ot al t hirt y- o n e ( 3 1) s u b c at c h m e nts ( or dr ai n ag e ar e as) wit hi n t h e 
d e v el o p m e nt sit e ar e s h o w n o n t hi s dr a wi n g wit h a v e r a g e r u n off c o effi ci e nts c al c ul at e d f or e a c h dr ai n ag e ar e a.   

A v er a g e r u n off c o effi ci e nts w er e c al c ul at e d f or all  dr ai n a g e ar e as f or si zi n g of t h e st or m s e w er s.  A st arti n g i nl et ti m es of 1 0 
mi n ut e s w er e us e d f or u p p er m ost st or m s e w er s. D e si g n s h e ets f or t h e 2- y e ar sizi n g of t h e st or m s e w er s yst e m i s i n cl u d e d f or 

r ef er e n c e i n A p p e n di x E . U n d er t h e 2- y e ar st or m e v e nt a d e q u at e c a p a cit y i s pr o vi d e d wit hi n t h e st or m s e w er s yst e m.  

T o m e et Crit eri a # 4 a n d h a v e n o s urf a c e p o n di n g i s  p u bi c or pri v at e r o a d w a ys d uri n g t h e 2 yr e v e nt, t he a b o v e n ot e d c a pt ur e 
r at e s w er e us e d i n c o nj u n cti o n wit h st a n d ar d i nl et c o ntr ol d e vi c e s (I C D s).   

7. 7. 2  H y dr a uli c Gr a d e Li n e A n al ysis 

A St e a d y st at e h y dr a uli c gr a d e li n e ( H G L) a n al ysi s w as n ot c o m pl et e d at t hi s ti m e si n c e a d y n a mi c m o d e l w as us e d t o c o nfir m 
t h e 1 0 0- y e ar w at er s urf a c e pr ofil e i s at l e ast 3 0 0 mm b el o w t h e pr o p os e d u n d er si d e of f o oti n g el e v ati o n s of t h e u nits.  I n a d diti o n, 
t h e H G L of t h e 1 0 0- y e ar pl us 2 0 % (r ar e e v e nt) w as co m pl et e d t o e ns ur e t h at t h e w at er s urf a c e pr ofil e w as b el o w t h e b uil di n g 
f o oti n g s. 
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Fi g ur e 7- 3: H y dr a uli c Gr a d e Li n e s 

B as e d o n t hi s a n al ysi s, w e c a n c o nfir m t h e m a xi m u m 1 0 0- yr H G L m e et t h e Cit y’ s cl e ar a n c e r e q uir e m e nts.  U si n g c a pt ur e d fl o w s 
r at h er t h a n fr e e-fl o w c o n diti o ns w o ul d r e s ult i n t he H G L b ei n g wit hi n t h e st or m s e w er pi p e a n d n ot r ai s e a b o v e t h e o b v ert of 
t h e st or m s e w er s yst e m.  It i s s h o w n t h at d uri n g t he 1 0 0- yr e v e nt t h e m a xi m u m w at er s urf a c e el e v ati o ns  will r e m ai n b el o w t h e 
u n d er si d e of f o oti n g ( U S Fs) wit h at l e ast 3 0 0 m m cl e ar a n c e, a n d f or t h e 1 0 0- y e ar Pl us 2 0 %, t h e H G L i s b el o w t h e U S Fs. T h e m ost 
criti c al ar e a i s b et w e e n st or m m a n h ol e 2 0 8 t o t h e d r y p o n d h a vi n g a m a xi m u m w at er el e v ati o n of 1 1 6. 5 8 m ( at M H 2 1 1). 
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8  Er osi o n & S e di m e nt C o ntr ol 

D uri n g all c o nstr u cti o n a cti viti e s, er osi o n a n d s e d i m e nt ati o n s h all b e c o ntr oll e d b y t h e f oll o wi n g t e ch ni q u e s: 

•  Filt er b a g s s h all b e i nst all e d b et w e e n t h e fr a m e a n d c o v er of all a dj a c e nt c at c h b asi ns a n d c at c h b asi n  m a n h ol e str u ct ur es. 

•  Li g ht d ut y silt f e n ci n g will b e us e d t o c o ntr ol r u n off ar o u n d t h e c o nstr u cti o n ar e a.  Silt f e n ci n g l o c ati o ns ar e i d e ntifi e d o n 

t h e sit e gr a di n g a n d er osi o n c o ntr ol pl a n.   

•  A m u d m at will b e i nst all e d at t h e c o nstr u cti o n e nt r a n c e t o h el p a v oi d m u d fr o m b ei n g tr a ns p ort e d t o off sit e r o a ds. 

•  Vi s u al i ns p e cti o n s h all b e c o m pl et e d d ail y o n s e di m e nt c o ntr ol b arri er s a n d a n y d a m a g e r e p air e d i m m e di at el y. C ar e will b e 

t a k e n t o pr e v e nt d a m a g e d uri n g c o nstr u cti o n o p er atio ns. 

•  I n s o m e c as e s, b arri er s m a y b e r e m o v e d t e m p or aril y t o a c c o m m o d at e t h e c o nstr u cti o n o p er ati o ns.  T h e aff e ct e d b arri er s 

will b e r ei nst at e d at ni g ht w h e n c o nstr u cti o n i s c o m pl et e d. 

•  S e di m e nt c o ntr ol d e vi c e s will b e cl e a n e d of a c c u m ul at e d silt as r e q uir e d. T h e d e p osits will b e di s p os e d of as p er t h e 

r e q uir e m e nts of t h e c o ntr a ct. 

•  D uri n g t h e c o ur s e of c o nstr u cti o n, if t h e e n gi n e er b eli e v e s t h at a d diti o n al pr e v e nti o n m et h o ds ar e r e q uir e d t o c o ntr ol 

er osi o n a n d s e di m e nt ati o n, t h e c o ntr a ct or will i nst all a d diti o n al silt f e n c e s or ot h er m et h o ds as r e q u ir e d t o t h e s ati sf a cti o n 

of t h e e n gi n e er. 

•  C o nstr u cti o n a n d m ai nt e n a n c e r e q uir e m e nts f or er osi o n a n d s e di m e nt c o ntr ol s ar e t o c o m pl y wit h O nt ari o  Pr o vi n ci al 

St a n d ar d S p e cifi c ati o n ( O P S S) O P S S 8 0 5 a n d Cit y of Ott a w a s p e cifi c ati o ns.  
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9  C o n cl usi o ns a n d R e c o m m e n d ati o ns 

T hi s S er vi ci n g & St or m w at er R e p ort o utli n e s t h e r at i o n al e w hi c h will b e us e d t o s er vi c e t h e pr o p os e d de v el o p m e nt. T h e f oll o wi n g 
s u m m ariz e s t h e s er vi ci n g r e q uir e m e nts f or t h e sit e:    

W at er  

•  D o m e sti c w at er d e m a n ds of 5. 0 L /s e c, 1 2. 3 L /s e c, a n d 2 7. 1 L/s e c w as e sti m at e d b as e d o n Cit y of Ott a w a G ui d eli n e s. 

•  T h e mi x e d- us e b uil di n g ( B uil di n g F – Sit e pl a n # 1) a n d 4- st or e y r e si d e nti al b uil di n g s ( B uil di n g A t hr o u g h E – Sit e pl a n # 2) will 

r e q uir e a d o u bl e w at er m ai n f e e d as t h eir a v er a g e d ay d e m a n ds e x c e e d 5 0 m 3 / d a y as p er Cit y g ui d eli n e s. 

•  R e q uir e d Fir e Fl o w s f or all b uil di n g s b as e d o n t h e Fir e U n d er writ er s S ur v e y ( F U S) m et h o d at b et w e e n 1 3 3 L /s e c a n d 1 8 3 

L /s e c f or si n gl e s f a mil y h o m e s, 2 1 7 a n d 2 3 3 L /s e c f or 5- u nit t o w n h o m e s, 1 8 3 L /s e c t o 2 0 0 f or 8- u nit t o w n h o m e s (i n cl u d e s 

fir e w all s), 1 8 3 L /s e c f or t h e Mi x e d U s e ( b uil di n g F), a n d b et w e e n 2 5 0 L /s e c a n d 2 6 7 L /s e c f or t h e r e m ai ni n g 4- st or e y 

r e si d e nti al u nits ( B uil di n g s A- E). 

•  A W at er G e m s h y dr a uli c m o d el w as pr e p ar e d t o c o nfir m  t h at a d e q u at e pr e ss ur e / fl o w i s a v ail a bl e, b as e d o n b o u n d ar y 

c o n diti o ns pr o vi d e d b y t h e Cit y of Ott a w a.  P e a k h o ur pr e ss ur e s of b et w e e n 4 8. 6 a n d 5 5. 8 psi ar e a nti c i p at e d.  T hi s e x c e e ds 

t h e Cit y’ s g ui d eli n e of 2 0 psi.   

S e w a g e 

•  T h e e sti m at e d p e a k s e w a g e fl o w s fr o m t h e pr o p os e d s it e i s 1 5. 7 L /s e c.  B as e d o n t h e P ott er’ s K e y D e si gn Bri ef, t h e all o c at e d 

s e w a g e fl o w fr o m t h e 6 1 7 1 H az el d e a n sit e t o t h e s a n it ar y s e w er o n B a n d eli er W a y w as 1 1. 8 4 L /s e c. T h er ef or e, t h e pr o p os e d 

sit e i s e x p e ct e d t o r el e as e a n a d diti o n al 3. 8 6 L /s e c, a b o v e t h e pr e vi o us e sti m at e. A pr eli mi n ar y r e vi e w of t h e s a nit ar y s e w er s 

i m m e di at el y d o w nstr e a m of t h e sit e di d n ot i d e ntif y a n y c a p a cit y i ss u e s t o a c c o m m o d at e t h e a d diti o n al p e a k fl o w. 

•  A c o m bi n ati o n of b ot h 2 0 0 m m a n d 2 5 0 m m di a m et er s a ni t ar y s e w er ar e pr o p os e d wit h a mi ni m u m of 0. 3 4 % a n d 0. 3 0 % 

sl o p e, h a vi n g a c a p a cit y of 1 9. 8 L /s e c a n d 3 5. 9 L /s e c r e s p e cti v el y. 

St or m w at er 

•  A n e xt e n d e d d et e nti o n c o ntr ol crit eri o n r e q uir e s t h at t h e m a xi m u m di s c h ar g e r at e of 0. 5 1 L / h a/s e c fr o m  d e v el o p m e nt sit e 

u pstr e a m of t h e J a c ks o n tr ail s S W M F a cilit y n ot b e e x c e e d e d d uri n g t h e 3- h o ur 1 5 m m st or m e v e nt.  T h e e sti m at e d p e a k 

fl o w a n d r u n off v ol u m e fr o m t h e 3- hr st or m 1 5 m m m i s 4 9 9 L/s e c a n d 6 9 3 m 3 r e s p e cti v el y.  T h e v ol u m e n e ce ss ar y t o c o ntr ol 

t o t h e all o w a bl e r at e of 4. 6 L /s e c ( 9. 0 2 h a x 0. 5 1 L / h a/s e c) i s 6 6 0 m 3.  A p pr o xi m at el y 1 5 2 m 3 will b e st or e d i n t h e r e ar y ar d 

d uri n g t h e e v e nt a n d t h er ef or e t h e r e m ai ni n g 5 0 8 m 3  will n e e d t o b e d et ai n e d wit hi n t h e ri g ht of w a y an d l o w p oi nts 

(r o a d w a y s a g l o c ati o ns).  

•  R u n off v ol u m e c o ntr ol i s n e c e ss ar y t o r et ai n t h e v o l u m e fr o m a 3- hr 5 m m r ai nf all e v e nt.  T hi s will b e a c hi e v e d usi n g L o w 

i m p a ct D e v el o p m e nt ( LI D) m et h o ds. T h e p e a k fl o w a n d t ot al r u n off v ol u m e t h at o c c ur s d uri n g t h e 5 m m st or m e v e nt i s 1 5 9 

L /s e c a n d 2 0 0 m 3 o v er t h e e ntir e sit e. Wit hi n t h e b a c k y ar ds a n i nfiltr ati o n tr e n c h a n d s w al e will b e u s e d. A p pr o xi m at el y 

± 5 8 m 3  of n e c e ss ar y r u n off v ol u m e c a n b e i nfiltr at e d i n re ar y ar d s w al e s, wit h t h e r e m ai ni n g 1 4 2 m 3 will n e e d t o b e 

i nfiltr at e d wit hi n t h e ri g ht- of- w a y.  I nfiltr ati o n wit hi n t h e ri g ht- of- w a y i s pr o p os e d usi n g i nfiltr at i o n pi p e s e xt e n di n g fr o m 

t h e c at c h b asi ns at l o w- p oi nts.  A t ot al o f 3 9 6 m of p erf or at e d pi p e s e n c as e d i n 1. 0 m x 0. 6 m hi g h gr a nul ar tr e n c h e s ar e 

pr o p os e d. 

•  T h e fl o o d c o ntr ol crit eri a r e q uir e t h at o nsit e st or a g e b e pr o vi d e d t o c o ntr ol p e a k fl o w s fr o m t h e st or m 1 0 0- yr 1 2 hr S C S 

st or m t o 8 L / h a/s e c. B ot h t h e 3 hr C hi c a g o a n d 1 2 hr S C S st or m s w er e a n al y z e d t o r e s ult i n p e a k fl o w s ( a n d v ol u m e s) of 

3, 7 5 7 L /s e c ( 4, 6 7 9 m 3) a n d 2, 8 8 1 L /s e c ( 6, 0 1 3 m 3), r e s p e cti v el y.  T h e v ol u m e s r e q uir e d t o c o ntr ol t o th e 7 2. 2 L /s e c ( 9. 0 2 

h a * 8 L / h a/s e c) i s 4, 0 5 6 m 3 f or t h e 1 2 hr st or m.  A d o w nstr e a m st or m w at er f a cilit y ( dr y p o n d) will b e us e d i n c o nj u n cti o n 

wit h r o a d w a y p o n di n g.  

•  A dr y p o n d i s pr o p os e d h a vi n g a b ott o m el e v ati o n of  1 1 3. 7 m a n d t o p el e v ati o n of 1 1 6. 1 m.  T h e dr y p o n d s m a xi m u m 

a v ail a bl e v ol u m e i s 4, 4 7 3 m 3 at its e m er g e n c y s pill el e v ati o n of 1 1 5. 9 m, a n d 5, 0 4 5 m 3 at t h e t o p of p o n d  el e v ati o n of 

1 1 6. 1 m.  A n e m er g e n c y s pill w eir ( 3 m wi d e) a n d s et at 1 1 5. 9 m will e ns ur e r u n off will o v erfl o w t o w ar ds t h e e xi sti n g a n d 
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2 5 
 

a dj a c e nt w al k w a y bl o c k. T h e dr y p o n d will h a v e 3: 1 s i d e sl o p e s a n d i n cl u d e c o n cr et e i nl et a n d o utl et h ea d w all s a n d a n 

o utl et str u ct ur e.  T h e o utl et str u ct ur e will c o nt ai n a w eir w all c o nt ai ni n g t w o ( 2) orifi c e s f or fl o w c o ntr ol.  5 0 m m a n d 1 3 5 m m 

di a m et er orifi c e s will b e us e d t o c o ntr ol r u n off t o  t h e all o w a bl e r at e d uri n g t h e 1 0 0 yr S S C st or m.  

•  T h e st or m s e w er w as siz e d b as e d o n t h e R ati o n al M et h o d a n d M a n ni n g’ s E q u ati o n u n d er fr e e fl o w c o n diti o ns f or t h e 2-

y e ar st or m usi n g a 1 0- mi n ut e i nl et ti m e.  I nl et c o n tr ol d e vi c e s will b e us e d i n all c at c h b asi ns, wit h t h e s o m e of r o a d w a y 

c at c h b asi ns r e q uiri n g i nt er c o n n e ct c at c h b asi ns.  C a pt ur e r at e s at l o w p oi nts (tr a p l o w s) ar e s et t o t h e 2- y e ar r u n off r at e t o 

e ns ur e n o s urf a c e p o n di n g.   
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1 0  L e g al N otifi c ati o n 

T hi s r e p ort w as pr e p ar e d b y E X P S er vi c e s I n c. f or t h e a c c o u nt of 1 1 6 5 4 1 2 8 C a n a d a I n c. 

A n y us e w hi c h a t hir d p art y m a k e s of t hi s r e p ort, o r a n y r eli a n c e o n or d e ci si o ns t o b e m a d e b as e d o n it, ar e t h e r e s p o nsi bilit y of 
s u c h t hir d p arti e s.  E X P S er vi c e s I n c. a c c e pts n o r e s p o nsi bilit y f or d a m a g e s, if a n y, s uff er e d b y a n y t hir d p art y as a r e s ult of 
d e ci si o ns m a d e or a cti o ns b as e d o n t hi s pr oj e ct.  
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A p p e n di x A – Fi g ur e s 

Fi g ur e A 2 – Sit e L o c ati o n Pl a n 

Fi g ur e A 3 – Sit e St ati sti c s Pl a n 

Fi g ur e A 4 – W at er Di stri b uti o n Pl a n 

Fi g ur e A 5 – W at er D e m a n d All o c ati o n Pl a n 

Fi g ur e A 6 – S u b c at c h m e nt Pl a n 

Fi g ur e A 7 – C at c h b a si n Pl a n  

Fi g ur e A 8 – R o a d w a y P o n di n g Ar e a Pl a n 
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A p p e n di x B 
 

A p p e n di x B – W at er S er vi ci n g T a bl e s 

T a bl e B 1 – W at er D e m a n d C h art 

T a bl e B 2 – S u m m ar y of R e q uir e d Fir e Fl o w s ( R F F) f or  6 1 7 1 H a z el d e a n R o a d 

T a bl e B 3 – Fir e Fl o w R e q uir e m e nt s B a s e d o n Fir e U n d er writ er s S ur v e y ( F U S) – Si n gl e s 

T a bl e B 4 – Fir e Fl o w R e q uir e m e nt s B a s e d o n Fir e U n d er writ er s S ur v e y ( F U S) – Si n gl e s 

T a bl e B 5 – Fir e Fl o w R e q uir e m e nt s B a s e d o n Fir e U n d er writ er s S ur v e y ( F U S) – Bl o c k 2 ( 8- u nit T o w n wit h fir e w all) 

T a bl e B 6 – Fir e Fl o w R e q uir e m e nt s B a s e d o n Fir e U n d er writ er s S ur v e y ( F U S) – Bl o c k 4 ( 8- u nit T o w n wit h fir e w all) 

T a bl e B 7 – Fir e Fl o w R e q uir e m e nt s B a s e d o n Fir e U n d er writ er s S ur v e y ( F U S) – Bl o c k 5 ( 5- u nit) 

T a bl e B 8 – Fir e Fl o w R e q uir e m e nt s B a s e d o n Fir e U n d er writ er s S ur v e y ( F U S) – Bl o c k 6 ( 5- u nit) 

T a bl e B 9 – Fir e Fl o w R e q uir e m e nt s B a s e d o n Fir e U n d er writ er s S ur v e y ( F U S) – Bl o c k 8 ( 8- u nit T o w n wit h fir e w all) 

T a bl e B 1 0 – Fir e Fl o w R e q uir e m e nt s B a s e d o n Fir e U n d er writ er s S ur v e y ( F U S) – Bl o c k 1 1 ( 8- u nit T o w n wit h fir e w all) 

T a bl e B 1 1 – Fir e Fl o w R e q uir e m e nt s B a s e d o n Fir e U n d er writ er s S ur v e y ( F U S) – Bl o c k 1 6 ( 8- u nit T o w n wit h fir e w all) 

T a bl e B 1 2 – Fir e Fl o w R e q uir e m e nt s B a s e d o n Fir e U n d er writ er s S ur v e y ( F U S) – B uil di n g A 

T a bl e B 1 3 – Fir e Fl o w R e q uir e m e nt s B a s e d o n Fir e U n d er writ er s S ur v e y ( F U S) – B uil di n g B 

T a bl e B 1 4 – Fir e Fl o w R e q uir e m e nt s B a s e d o n Fir e U n d er writ er s S ur v e y ( F U S) – B uil di n g C 

T a bl e B 1 5 – Fir e Fl o w R e q uir e m e nt s B a s e d o n Fir e U n d er writ er s S ur v e y ( F U S) – B uil di n g D 

T a bl e B 1 6 – Fir e Fl o w R e q uir e m e nt s B a s e d o n Fir e U n d er writ er s S ur v e y ( F U S) – B uil di n g E 

T a bl e B 1 7 – Fir e Fl o w R e q uir e m e nt s B a s e d o n Fir e U n d er writ er s S ur v e y ( F U S) – Mi x e d U s e  



T A B L E B 1

W A T E R D E M A N D C H A R T

 L o c ati o n: 6 1 7 1 H a z el d e a n R d P o p ul ati o n D e n siti e s

 Pr oj e ct N o: O T T- 0 0 2 5 8 7 8 0 Si n gl e F a mil y 3. 4 p er s o n/ u nit

 D e si g n e d b y: J. Fit z p atri c k S e mi- D et a h c e d 2. 7 p er s o n/ u nit

 C h e c k e d B y: B T h o m as D u pl e x 2. 3 p er s o n/ u nit

 D at e R e vis e d: A pril 2 0 2 1 T o w n h o m e ( R o w) 2. 7 p er s o n/ u nit

B a c h el or A p art m e nt 1. 4 p er s o n/ u nit

W at er C o n s u m pti o n 1 B e dr o o m A p art m e nt 1. 4 p er s o n/ u nit

R esi d e nti al = 3 5 0 L/ c a p/ d a y 2 B e dr o o m A p art m e nt 2. 1 p er s o n/ u nit

C o m m er ci al = 5. 0  L/ m2 / d a y 3 B e dr o o m A p art m e nt 3. 1 p er s o n/ u nit

4 B e dr o o m A p art m e nt 4. 1 p er s o n/ u nit

A v g. A p art m e nt 1. 8 p er s o n/ u nit

Si
n

gl
e 

F
a

mi
lt

y

S
e

mi
-

D
et

a
c

h
e

d

D
u

pl
e
x

T
o

w
n

h
o

m
e

St
u

di
o

1 
B
e

dr
o

o
m

2 
B
e

dr
o

o
m

3 
B
e

dr
o

o
m

4 
B
e

dr
o

o
m

A
v

g 
A

pt
.

M a x 

D a y

P e a k 

H o ur

M a x 

D a y

P e a k 

H o ur

J- 1 5 1 6 1 0 1 4 2 2 6 3 7 0. 4 1 2 9, 6 4 0 2. 5 0 5. 5 0 3 2 4, 1 0 0 7 1 3, 0 2 0 5 7 5. 4 2, 8 7 7 1. 5 0 2. 7 0 4, 3 1 6 7, 7 6 8 1. 5 3 3. 8 0 8. 3 4

J- 2 1 3 1 1 7 3. 9 2 5, 8 6 5 2. 5 0 5. 5 0 6 4, 6 6 3 1 4 2, 2 5 8 0. 3 0 0. 7 5 1. 6 5

J- 3 2 1 1 3 6. 5 1 2, 7 7 5 2. 5 0 5. 5 0 3 1, 9 3 8 7 0, 2 6 3 0. 1 5 0. 3 7 0. 8 1

J- 4 2 1 5 6. 7 1 9, 8 4 5 2. 5 0 5. 5 0 4 9, 6 1 3 1 0 9, 1 4 8 0. 2 3 0. 5 7 1. 2 6

J- 5 2 2 4 7 0. 2 2 4, 5 7 0 2. 5 0 5. 5 0 6 1, 4 2 5 1 3 5, 1 3 5 0. 2 8 0. 7 1 1. 5 6

J- 6 2 8 7 5. 6 2 6, 4 6 0 2. 5 0 5. 5 0 6 6, 1 5 0 1 4 5, 5 3 0 0. 3 1 0. 7 7 1. 6 8

J- 7 1 6 4 3. 2 1 5, 1 2 0 2. 5 0 5. 5 0 3 7, 8 0 0 8 3, 1 6 0 0. 1 8 0. 4 4 0. 9 6

J- 8 8 2 1. 6 7, 5 6 0 2. 5 0 5. 5 0 1 8, 9 0 0 4 1, 5 8 0 0. 0 9 0. 2 2 0. 4 8

J- 9 1 4 3 7. 8 1 3, 2 3 0 2. 5 0 5. 5 0 3 3, 0 7 5 7 2, 7 6 5 0. 1 5 0. 3 8 0. 8 4

J- 1 0

J- 1 3 1 1 0 1 3 0 4 2 7. 0 1 4 9, 4 5 0 2. 5 0 5. 5 0 3 7 3, 6 2 5 8 2 1, 9 7 5 1. 7 3 4. 3 2 9. 5 1

J- 1 6

J- 1 7

J- 1 8

T ot al = 2 0 2 1 4 9 2 1 1 1 7 2 2 6 1, 2 1 3 4 2 4, 5 1 5 1, 0 6 1, 2 8 8 2, 3 3 4, 8 3 3 5 7 5 4. 9 5 1 2. 3 3 2 7. 1 1

Pr o p o s e d B uil di n g s

N o. of R e si d e nti al U nit s

T ot al 

P er s o n s 

( p o p)

R e si d e nti al D e m a n d s i n ( L/ s e c)

Si n gl e s/ S e mi s/ T o w n s  A p art m e nt s

A v g. D a y  

D e m a n d 

( L/ d a y)

P e a ki n g 

F a ct or s          

( x A v g D a y)

M a x D a y 

D e m a n d 

( L/ d a y)

P e a k 

H o ur  

D e m a n d 

( L/ d a y)

C o m m er ci al T ot al D e m a n d s ( L/ s e c)

P e a k 

H o ur  

D e m a n d 

( L/ d a y)

A v g 

D a y 

( L/ s)

M a x 

D a y 

( L/ s)

M a x 

H o ur 

( L/ s)

P e a ki n g 

F a ct or s          

( x A v g D a y)

M a x D a y 

D e m a n d 

( L/ d a y)Ar e a ( m 2 )

A v g 

D e m a n d 

( L / d a y)



T A B L E B 2

T y p e of R e s d e nti al R ef er e n c e T a bl e R e q uri e d Fir e Fl o w  ( L / s)

Si n gl e T A B L E B 3 1 3 3

Si n gl e T A B L E B 4 1 8 3

Bl o c k 2 / T o w n h o m e ( 8 U nits) - Wit h Fir e w all T A B L E B 5 2 0 0

Bl o c k 4 / T o w n h o m e ( 8 U nits) - Wit h Fir e w all T A B L E B 6 1 8 3

Bl o c k 5 / T o w n h o m e ( 5 U nits) T A B L E B 7 2 3 3

Bl o c k 6 / T o w n h o m e ( 5 U nits) T A B L E B 8 2 1 7

Bl o c k 8 / T o w n h o m e ( 8 U nits) - Wit h Fir e w all T A B L E B 9 2 0 0

Bl o c k 1 1 / T o w n h o m e ( 8 U nits) - Wit h Fir e w all T A B L E B 1 0 2 0 0

Bl o c k 1 6 / T o w n h o m e ( 8 U nits) - Wit h Fir e w all T A B L E B 1 1 1 8 3

B uil di n g A T A B L E B 1 2 2 6 7

B uil di n g B T A B L E B 1 3 2 6 7

B uil di n g C T A B L E B 1 4 2 5 0

B uil di n g D T A B L E B 1 5 2 8 3

B uil di n g E T A B L E B 1 6 2 6 7

Mi x e d U s e B uil di n g T A B L E B 1 7 1 8 3

S u m m ar y of R e q uir e d Fir e Fl o w s ( R F F) f or 6 1 7 1 H a z el d e a n R o a d



T A B L E B 3

FI R E F L O W R E Q UI R E M E N T S B A S E D O N FI R E U N D E R W RI T E R S S U R V E Y( F U S) 1 9 9 9
B uil di n g # / T y p e: Si n gl e

A n e sti m at e of t h e Fir e Fl o w r e q uir e d f or a gi v e n fir e ar e a m a y b e e sti m at e d b y:

F = 2 2 0 * C * S Q R T( A)

w h er e:  F = r e q uir e d fir e fl o w i n litr e s p er mi n ut e

A = t ot al fl o or ar e a i n m 2  (i n cl u di n g all st or e y s, b ut e x cl u di n g b a s e m e nt s at l e a st 5 0 % b el o w gr a d e)

C = c o effi ci e nt r el at e d t o t h e t y p e of c o n str u cti o n

T a s k  O pti o n s

W o o d Fr a m e

Or di n ar y C o n str u cti o n

N o n- c o m b u sti bl e 

C o n str u cti o n

Fir e R e si sti v e C o n str u cti o n

% U s e d

1 0 0 %

1 0 0 %

0 %

Fir e Fl o w ( F)

Fir e Fl o w ( F)

T a s k  O pti o n s
V al u e 

U s e d

Fir e Fl o w 

C h a n g e 

( L/ mi n)

Fir e Fl o w 

T ot al 

( L/ mi n)

N o n- c o m b u sti bl e

Li mit e d C o m b u sti bl e

C o m b u sti bl e

Fr e e B ur ni n g

R a pi d B ur ni n g

A d e q u at e  S pri n kl er 

C o nf or m s t o N F P A 1 3

N o  S pri n kl er

St a n d ar d  W at er S u p pl y f or 

Fir e D e p art m e nt H o s e Li n e 

a n d f or S pri n kl er S y st e m

N ot St a n d ar d W at er 

S u p pl y or U n a v ail a bl e

F ull y  S u p er vi s e d S pri n kl er 

S y st e m

N ot  F ull y S u p er vi s e d or 

N/ A

L e n gt h 

( m)

N o of 

St or e y s

L e n gt h-

h ei g ht 

F a ct or

S u b-

C o n dit o n

C h ar g e 

( %)

T ot al 

C h ar g e 

( %)

T ot al 

E x p o s ur e 

C h ar g e 

( L/ mi n)

Si d e 1 2. 4 1 0 t o 3 T y p e A 1 7. 3 2 3 4. 6 1 B 2 3 %

Si d e 2 2. 4 1 0 t o 3 T y p e A 1 7. 3 2 3 4. 6 1 B 2 3 %

Fr o nt 2 8. 3 4 2 0. 1 t o 3 0 T y p e A 8. 2 2 1 6. 4 4 A 8 %

B a c k 2 0. 9 4 2 0. 1 t o 3 0 T y p e A 3. 8 2 7. 6 4 A 8 %

8, 0 0 0

1 3 3

N o

1 3 3

E x p o s ur e C h ar g e s f or E x p o si n g W all s of W o o d Fr a m e C o n str u cti o n (fr o m T a bl e G 5)

T y p e A  W o o d- Fr a m e or n o n- c o n b u sti bl e

T y p e B  Or di n ar y or fir e-r e si sit v e wit h u n pr ot e ct e d o p e ni n g s

T y p e C  Or di n ar y or fir e-r e si sit v e wit h s e mi- pr ot e ct e d o p e ni n g s

T y p e D  Or di n ar y or fir e-r e si sit v e wit h bl a n k w all

C o n dit o n s f or S e p ar ati o n

S e p ar ati o n Di st  C o n diti o n

0 m t o 3 m 1

3. 1 m t o 1 0 m 2

1 0. 1 m t o 2 0 m 3

2 0. 1 m t o 3 0 m 4

3 0. 1 m t o 4 5 m 5

> 4 5. 1 m 6

E x p o s e d W all L e n gt h

6 2 % 3, 1 6 2 8, 2 6 2

O bt ai n R e q uir e d 

Fir e Fl o w

T ot al R e q uir e d Fir e Fl o w, R o u n d e d t o t h e N e ar e st 1, 0 0 0 L/ mi n =

T ot al R e q uir e d Fir e Fl o w ( R F F), L/ s e c =

C a n t h e T ot al Fir e Fl o w b e C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) b a s e d o n " T E C H N C A L B U L L E TI N I S T B- 2 0 1 8- 0 2", ( y e s/ n o) = 

T ot al R e q uir e d Fir e Fl o w ( R F F).  If R F F < 1 6 7 u s e R F F ( L/ s e c) =

C h o o s e Str u ct ur e 

E x p o s ur e Di st a n c e

E x p o s ur e s

S e p ar-

ati o n 

Di st      

( m)

C o n d
S e p ar ati o n

C o n dit o n

E x p o si n g 

W all t y p e

0 5, 1 0 0

0 %

- 1 0 %

N ot F ull y S u p er vi s e d or N/ A 0 % 0 5, 1 0 0

0 %

C h o o s e R e d u cti o n 

D u e t o S pri n kl er 

S y st e m

- 3 0 %
N o S pri n kl er 0 % 0 5, 1 0 0

0 %

- 1 0 %

N ot St a n d ar d W at er S u p pl y or U n a v ail a bl e 0 %

5, 5 5 3

R o u n d e d t o n e ar e st 1, 0 0 0 6, 0 0 0

R e d u cti o n s/I n cr e a s e s D u e t o F a ct or s Eff e cti n g B ur ni n g

5, 1 0 0

- 1 5 %

0 %

1 5 %

2 5 %

C h o o s e 

C o m b u sti bilit y of 

B uil di n g C o nt e nt s

- 2 5 %

Li mit e d C o m b u sti bl e - 1 5 % - 9 0 0

Fl o or 2 1 4 1. 6 1 4 1. 6

Fl o or 1 1 4 1. 6 1 4 1. 6

B a s e m e nt 1 4 1. 6 0

2 8 3. 2 m²
I n p ut B uil di n g Fl o or 

Ar e a s ( A)

Ar e a Ar e a U s e d

M ulti pli er I n p ut

F = 2 2 0 * C * S Q R T( A)

M ulti pli er I n p ut V al u e U s e d
Fir e Fl o w T ot al 

( L/ mi n)

C h o o s e B uil di n g 

Fr a m e ( C)

1. 5

W o o d Fr a m e 1. 5

1

0. 8

0. 6



T A B L E B 4

FI R E F L O W R E Q UI R E M E N T S B A S E D O N FI R E U N D E R W RI T E R S S U R V E Y( F U S) 1 9 9 9
B uil di n g # / T y p e: Si n gl e

A n e sti m at e of t h e Fir e Fl o w r e q uir e d f or a gi v e n fir e ar e a m a y b e e sti m at e d b y:

F = 2 2 0 * C * S Q R T( A)

w h er e:  F = r e q uir e d fir e fl o w i n litr e s p er mi n ut e

A = t ot al fl o or ar e a i n m 2  (i n cl u di n g all st or e y s, b ut e x cl u di n g b a s e m e nt s at l e a st 5 0 % b el o w gr a d e)

C = c o effi ci e nt r el at e d t o t h e t y p e of c o n str u cti o n

T a s k  O pti o n s

W o o d Fr a m e

Or di n ar y C o n str u cti o n

N o n- c o m b u sti bl e 

C o n str u cti o n

Fir e R e si sti v e C o n str u cti o n

% U s e d

1 0 0 %

1 0 0 %

0 %

Fir e Fl o w ( F)

Fir e Fl o w ( F)

T a s k  O pti o n s
V al u e 

U s e d

Fir e Fl o w 

C h a n g e 

( L/ mi n)

Fir e Fl o w 

T ot al 

( L/ mi n)

N o n- c o m b u sti bl e

Li mit e d C o m b u sti bl e

C o m b u sti bl e

Fr e e B ur ni n g

R a pi d B ur ni n g

A d e q u at e  S pri n kl er 

C o nf or m s t o N F P A 1 3

N o  S pri n kl er

St a n d ar d  W at er S u p pl y f or 

Fir e D e p art m e nt H o s e Li n e 

a n d f or S pri n kl er S y st e m

N ot St a n d ar d W at er 

S u p pl y or U n a v ail a bl e

F ull y  S u p er vi s e d S pri n kl er 

S y st e m

N ot  F ull y S u p er vi s e d or 

N/ A

L e n gt h 

( m)

N o of 

St or e y s

L e n gt h-

h ei g ht 

F a ct or

S u b-

C o n dit o n

C h ar g e 

( %)

T ot al 

C h ar g e 

( %)

T ot al 

E x p o s ur e 

C h ar g e 

( L/ mi n)

Si d e 1 2. 4 1 0 t o 3 T y p e A 1 5. 2 2 3 0. 4 1 A 2 2 %

Si d e 2 2. 4 1 0 t o 3 T y p e A 1 7. 8 2 3 5. 6 1 B 2 3 %

Fr o nt 2 6. 4 4 2 0. 1 t o 3 0 T y p e A 8. 7 2 1 7. 4 4 A 8 %

B a c k 4 4. 4 5 3 0. 1 t o 4 5 T y p e A 8. 7 2 1 7. 4 5 A 5 %

1 1, 0 0 0

1 8 3

N o

1 8 3

E x p o s ur e C h ar g e s f or E x p o si n g W all s of W o o d Fr a m e C o n str u cti o n (fr o m T a bl e G 5)

T y p e A  W o o d- Fr a m e or n o n- c o n b u sti bl e

T y p e B  Or di n ar y or fir e-r e si sit v e wit h u n pr ot e ct e d o p e ni n g s

T y p e C  Or di n ar y or fir e-r e si sit v e wit h s e mi- pr ot e ct e d o p e ni n g s

T y p e D  Or di n ar y or fir e-r e si sit v e wit h bl a n k w all

C o n dit o n s f or S e p ar ati o n

S e p ar ati o n Di st  C o n diti o n

0 m t o 3 m 1

3. 1 m t o 1 0 m 2

1 0. 1 m t o 2 0 m 3

2 0. 1 m t o 3 0 m 4

3 0. 1 m t o 4 5 m 5

> 4 5. 1 m 6

E x p o s e d W all L e n gt h

5 8 % 3, 9 4 4 1 0, 7 4 4

O bt ai n R e q uir e d 

Fir e Fl o w

T ot al R e q uir e d Fir e Fl o w, R o u n d e d t o t h e N e ar e st 1, 0 0 0 L/ mi n =

T ot al R e q uir e d Fir e Fl o w ( R F F), L/ s e c =

C a n t h e T ot al Fir e Fl o w b e C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) b a s e d o n " T E C H N C A L B U L L E TI N I S T B- 2 0 1 8- 0 2", ( y e s/ n o) = 

T ot al R e q uir e d Fir e Fl o w ( R F F).  If R F F < 1 6 7 u s e R F F ( L/ s e c) =

C h o o s e Str u ct ur e 

E x p o s ur e Di st a n c e

E x p o s ur e s

S e p ar-

ati o n 

Di st      

( m)

C o n d
S e p ar ati o n

C o n dit o n

E x p o si n g 

W all t y p e

0 6, 8 0 0

0 %

- 1 0 %

N ot F ull y S u p er vi s e d or N/ A 0 % 0 6, 8 0 0

0 %

C h o o s e R e d u cti o n 

D u e t o S pri n kl er 

S y st e m

- 3 0 %
N o S pri n kl er 0 % 0 6, 8 0 0

0 %

- 1 0 %

N ot St a n d ar d W at er S u p pl y or U n a v ail a bl e 0 %

7, 5 0 5

R o u n d e d t o n e ar e st 1, 0 0 0 8, 0 0 0

R e d u cti o n s/I n cr e a s e s D u e t o F a ct or s Eff e cti n g B ur ni n g

6, 8 0 0

- 1 5 %

0 %

1 5 %

2 5 %

C h o o s e 

C o m b u sti bilit y of 

B uil di n g C o nt e nt s

- 2 5 %

Li mit e d C o m b u sti bl e - 1 5 % - 1, 2 0 0

Fl o or 2 2 5 8. 6 2 5 8. 6

Fl o or 1 2 5 8. 6 2 5 8. 6

B a s e m e nt 2 5 8. 6 0

5 1 7. 2 m²
I n p ut B uil di n g Fl o or 

Ar e a s ( A)

Ar e a Ar e a U s e d

M ulti pli er I n p ut

F = 2 2 0 * C * S Q R T( A)

M ulti pli er I n p ut V al u e U s e d
Fir e Fl o w T ot al 

( L/ mi n)

C h o o s e B uil di n g 

Fr a m e ( C)

1. 5

W o o d Fr a m e 1. 5

1

0. 8

0. 6



T A B L E B 5

FI R E F L O W R E Q UI R E M E N T S B A S E D O N FI R E U N D E R W RI T E R S S U R V E Y( F U S) 1 9 9 9
B uil di n g # / T y p e: Bl o c k 2 / T o w n h o m e ( 8 U nit s) - Wit h Fir e w all

A n e sti m at e of t h e Fir e Fl o w r e q uir e d f or a gi v e n fir e ar e a m a y b e e sti m at e d b y:

F = 2 2 0 * C * S Q R T( A)

w h er e:  F = r e q uir e d fir e fl o w i n litr e s p er mi n ut e

A = t ot al fl o or ar e a i n m 2  (i n cl u di n g all st or e y s, b ut e x cl u di n g b a s e m e nt s at l e a st 5 0 % b el o w gr a d e)

C = c o effi ci e nt r el at e d t o t h e t y p e of c o n str u cti o n

T a s k  O pti o n s

W o o d Fr a m e

Or di n ar y C o n str u cti o n

N o n- c o m b u sti bl e 

C o n str u cti o n

Fir e R e si sti v e C o n str u cti o n

% U s e d

5 0 %

5 0 %

0 %

Fir e Fl o w ( F)

Fir e Fl o w ( F)

T a s k  O pti o n s
V al u e 

U s e d

Fir e Fl o w 

C h a n g e 

( L/ mi n)

Fir e Fl o w 

T ot al 

( L/ mi n)

N o n- c o m b u sti bl e

Li mit e d C o m b u sti bl e

C o m b u sti bl e

Fr e e B ur ni n g

R a pi d B ur ni n g

A d e q u at e  S pri n kl er 

C o nf or m s t o N F P A 1 3

N o  S pri n kl er

St a n d ar d  W at er S u p pl y f or 

Fir e D e p art m e nt H o s e Li n e 

a n d f or S pri n kl er S y st e m

N ot St a n d ar d W at er 

S u p pl y or U n a v ail a bl e

F ull y  S u p er vi s e d S pri n kl er 

S y st e m

N ot  F ull y S u p er vi s e d or 

N/ A

L e n gt h 

( m)

N o of 

St or e y s

L e n gt h-

h ei g ht 

F a ct or

S u b-

C o n dit o n

C h ar g e 

( %)

T ot al 

C h ar g e 

( %)

T ot al 

E x p o s ur e 

C h ar g e 

( L/ mi n)

Si d e 1 0. 0 1 0 t o 3 T y p e A 1 0 %

Si d e 2 2. 4 1 0 t o 3 T y p e A 1 8. 3 2 3 6. 6 1 B 2 3 %

Fr o nt 2 8. 4 4 2 0. 1 t o 3 0 T y p e A 4 3. 5 2 8 7 4 C 9 %

B a c k 5 0 6 > 4 5. 1 T y p e A 0 2 0 6 0 %

1 2, 0 0 0

2 0 0

N o

2 0 0

E x p o s ur e C h ar g e s f or E x p o si n g W all s of W o o d Fr a m e C o n str u cti o n (fr o m T a bl e G 5)

T y p e A  W o o d- Fr a m e or n o n- c o n b u sti bl e

T y p e B  Or di n ar y or fir e-r e si sit v e wit h u n pr ot e ct e d o p e ni n g s

T y p e C  Or di n ar y or fir e-r e si sit v e wit h s e mi- pr ot e ct e d o p e ni n g s

T y p e D  Or di n ar y or fir e-r e si sit v e wit h bl a n k w all

C o n dit o n s f or S e p ar ati o n

S e p ar ati o n Di st  C o n diti o n

0 m t o 3 m 1

3. 1 m t o 1 0 m 2

1 0. 1 m t o 2 0 m 3

2 0. 1 m t o 3 0 m 4

3 0. 1 m t o 4 5 m 5

> 4 5. 1 m 6

E x p o s e d W all L e n gt h

4 2 % 3, 5 7 0 1 2, 0 7 0

E x p o si n g 

W all t y p e

Fir e W all

O bt ai n R e q uir e d 

Fir e Fl o w

T ot al R e q uir e d Fir e Fl o w, R o u n d e d t o t h e N e ar e st 1, 0 0 0 L/ mi n =

T ot al R e q uir e d Fir e Fl o w ( R F F), L/ s e c =

C a n t h e T ot al Fir e Fl o w b e C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) b a s e d o n " T E C H N C A L B U L L E TI N I S T B- 2 0 1 8- 0 2", ( y e s/ n o) = 

T ot al R e q uir e d Fir e Fl o w ( R F F).  If R F F < 1 6 7 u s e R F F ( L/ s e c) =

C h o o s e Str u ct ur e 

E x p o s ur e Di st a n c e

E x p o s ur e s

S e p ar-

ati o n 

Di st      

( m)

C o n d
S e p ar ati o n

C o n dit o n

C h o o s e R e d u cti o n 

D u e t o S pri n kl er 

S y st e m

- 3 0 %
N o S pri n kl er 0 % 0

0

0 %

- 1 0 %

N ot F ull y S u p er vi s e d or N/ A 0 % 0

8, 5 0 0

0 %

- 1 0 %

N ot St a n d ar d W at er S u p pl y or U n a v ail a bl e 0 % 8, 5 0 0

8, 5 0 0

0 %

1 0, 2 7 2

R o u n d e d t o n e ar e st 1, 0 0 0 1 0, 0 0 0

R e d u cti o n s/I n cr e a s e s D u e t o F a ct or s Eff e cti n g B ur ni n g

8, 5 0 0

- 1 5 %

0 %

1 5 %

2 5 %

C h o o s e 

C o m b u sti bilit y of 

B uil di n g C o nt e nt s

- 2 5 %

Li mit e d C o m b u sti bl e - 1 5 % - 1, 5 0 0

Fl o or 2 9 6 9 4 8 4. 5

Fl o or 1 9 6 9 4 8 4. 5

B a s e m e nt ( At l e a st 5 0 % b el o w gr a d e, n ot i n cl u d e d) 9 6 9

Ar e a U s e d

0

I n p ut B uil di n g Fl o or 

Ar e a s ( A)

Ar e a

M ulti pli er I n p ut

9 6 9. 0 m²

F = 2 2 0 * C * S Q R T( A)

M ulti pli er I n p ut V al u e U s e d
Fir e Fl o w T ot al 

( L/ mi n)

C h o o s e B uil di n g 

Fr a m e ( C)

1. 5

W o o d Fr a m e 1. 5

1

0. 8

0. 6



T A B L E B 6

FI R E F L O W R E Q UI R E M E N T S B A S E D O N FI R E U N D E R W RI T E R S S U R V E Y( F U S) 1 9 9 9
B uil di n g # / T y p e: Bl o c k 4 / T o w n h o m e ( 8 U nit s) - Wit h Fir e w all

A n e sti m at e of t h e Fir e Fl o w r e q uir e d f or a gi v e n fir e ar e a m a y b e e sti m at e d b y:

F = 2 2 0 * C * S Q R T( A)

w h er e:  F = r e q uir e d fir e fl o w i n litr e s p er mi n ut e

A = t ot al fl o or ar e a i n m 2  (i n cl u di n g all st or e y s, b ut e x cl u di n g b a s e m e nt s at l e a st 5 0 % b el o w gr a d e)

C = c o effi ci e nt r el at e d t o t h e t y p e of c o n str u cti o n

T a s k  O pti o n s

W o o d Fr a m e

Or di n ar y C o n str u cti o n

N o n- c o m b u sti bl e 

C o n str u cti o n

Fir e R e si sti v e C o n str u cti o n

% U s e d

5 0 %

5 0 %

0 %

Fir e Fl o w ( F)

Fir e Fl o w ( F)

T a s k  O pti o n s
V al u e 

U s e d

Fir e Fl o w 

C h a n g e 

( L/ mi n)

Fir e Fl o w 

T ot al 

( L/ mi n)

N o n- c o m b u sti bl e

Li mit e d C o m b u sti bl e

C o m b u sti bl e

Fr e e B ur ni n g

R a pi d B ur ni n g

A d e q u at e  S pri n kl er 

C o nf or m s t o N F P A 1 3

N o  S pri n kl er

St a n d ar d  W at er S u p pl y f or 

Fir e D e p art m e nt H o s e Li n e 

a n d f or S pri n kl er S y st e m

N ot St a n d ar d W at er 

S u p pl y or U n a v ail a bl e

F ull y  S u p er vi s e d S pri n kl er 

S y st e m

N ot  F ull y S u p er vi s e d or 

N/ A

L e n gt h 

( m)

N o of 

St or e y s

L e n gt h-

h ei g ht 

F a ct or

S u b-

C o n dit o n

C h ar g e 

( %)

T ot al 

C h ar g e 

( %)

T ot al 

E x p o s ur e 

C h ar g e 

( L/ mi n)

Si d e 1 2 4. 4 4 2 0. 1 t o 3 0 T y p e A 1 5. 9 2 3 1. 8 4 B 8 %

Si d e 2 0 1 0 t o 3 T y p e A 1 0 %

Fr o nt 2 8. 4 4 2 0. 1 t o 3 0 T y p e A 2 0. 6 2 4 1. 2 4 B 8 %

B a c k 8. 7 2 3. 1 t o 1 0 T y p e A 1 6. 9 2 3 3. 8 2 B 1 8 %

1 1, 0 0 0

1 8 3

N o

1 8 3

E x p o s ur e C h ar g e s f or E x p o si n g W all s of W o o d Fr a m e C o n str u cti o n (fr o m T a bl e G 5)

T y p e A  W o o d- Fr a m e or n o n- c o n b u sti bl e

T y p e B  Or di n ar y or fir e-r e si sit v e wit h u n pr ot e ct e d o p e ni n g s

T y p e C  Or di n ar y or fir e-r e si sit v e wit h s e mi- pr ot e ct e d o p e ni n g s

T y p e D  Or di n ar y or fir e-r e si sit v e wit h bl a n k w all

C o n dit o n s f or S e p ar ati o n

S e p ar ati o n Di st  C o n diti o n

0 m t o 3 m 1

3. 1 m t o 1 0 m 2

1 0. 1 m t o 2 0 m 3

2 0. 1 m t o 3 0 m 4

3 0. 1 m t o 4 5 m 5

> 4 5. 1 m 6

E x p o s e d W all L e n gt h

4 4 % 3, 3 6 6 1 1, 0 1 6
Fir e W all

O bt ai n R e q uir e d 

Fir e Fl o w

T ot al R e q uir e d Fir e Fl o w, R o u n d e d t o t h e N e ar e st 1, 0 0 0 L/ mi n =

T ot al R e q uir e d Fir e Fl o w ( R F F), L/ s e c =

C a n t h e T ot al Fir e Fl o w b e C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) b a s e d o n " T E C H N C A L B U L L E TI N I S T B- 2 0 1 8- 0 2", ( y e s/ n o) = 

T ot al R e q uir e d Fir e Fl o w ( R F F).  If R F F < 1 6 7 u s e R F F ( L/ s e c) =

C h o o s e Str u ct ur e 

E x p o s ur e Di st a n c e

E x p o s ur e s

S e p ar-

ati o n 

Di st      

( m)

C o n d
S e p ar ati o n

C o n dit o n

E x p o si n g 

W all t y p e

0 7, 6 5 0

0 %

- 1 0 %

N ot F ull y S u p er vi s e d or N/ A 0 % 0 7, 6 5 0

0 %

C h o o s e R e d u cti o n 

D u e t o S pri n kl er 

S y st e m

- 3 0 %
N o S pri n kl er 0 % 0 7, 6 5 0

0 %

- 1 0 %

N ot St a n d ar d W at er S u p pl y or U n a v ail a bl e 0 %

9, 3 7 9

R o u n d e d t o n e ar e st 1, 0 0 0 9, 0 0 0

R e d u cti o n s/I n cr e a s e s D u e t o F a ct or s Eff e cti n g B ur ni n g

7, 6 5 0

- 1 5 %

0 %

1 5 %

2 5 %

C h o o s e 

C o m b u sti bilit y of 

B uil di n g C o nt e nt s

- 2 5 %

Li mit e d C o m b u sti bl e - 1 5 % - 1, 3 5 0

Fl o or 2 8 0 7. 8 4 0 3. 9

Fl o or 1 8 0 7. 8 4 0 3. 9

B a s e m e nt ( At l e a st 5 0 % b el o w gr a d e, n ot i n cl u d e d) 8 0 7. 8

Ar e a U s e d

0

I n p ut B uil di n g Fl o or 

Ar e a s ( A)

Ar e a

M ulti pli er I n p ut

8 0 7. 8 m²

F = 2 2 0 * C * S Q R T( A)

M ulti pli er I n p ut V al u e U s e d
Fir e Fl o w T ot al 

( L/ mi n)

C h o o s e B uil di n g 

Fr a m e ( C)

1. 5

W o o d Fr a m e 1. 5

1

0. 8

0. 6



T A B L E B 7

FI R E F L O W R E Q UI R E M E N T S B A S E D O N FI R E U N D E R W RI T E R S S U R V E Y( F U S) 1 9 9 9
B uil di n g # / T y p e: Bl o c k 5 / T o w n h o m e ( 5 U nit s)

A n e sti m at e of t h e Fir e Fl o w r e q uir e d f or a gi v e n fir e ar e a m a y b e e sti m at e d b y:

F = 2 2 0 * C * S Q R T( A)

w h er e:  F = r e q uir e d fir e fl o w i n litr e s p er mi n ut e

A = t ot al fl o or ar e a i n m 2  (i n cl u di n g all st or e y s, b ut e x cl u di n g b a s e m e nt s at l e a st 5 0 % b el o w gr a d e)

C = c o effi ci e nt r el at e d t o t h e t y p e of c o n str u cti o n

T a s k  O pti o n s

W o o d Fr a m e

Or di n ar y C o n str u cti o n

N o n- c o m b u sti bl e 

C o n str u cti o n

Fir e R e si sti v e C o n str u cti o n

% U s e d

1 0 0 %

1 0 0 %

0 %

Fir e Fl o w ( F)

Fir e Fl o w ( F)

T a s k  O pti o n s
V al u e 

U s e d

Fir e Fl o w 

C h a n g e 

( L/ mi n)

Fir e Fl o w 

T ot al 

( L/ mi n)

N o n- c o m b u sti bl e

Li mit e d C o m b u sti bl e

C o m b u sti bl e

Fr e e B ur ni n g

R a pi d B ur ni n g

A d e q u at e  S pri n kl er 

C o nf or m s t o N F P A 1 3

N o  S pri n kl er

St a n d ar d  W at er S u p pl y f or 

Fir e D e p art m e nt H o s e Li n e 

a n d f or S pri n kl er S y st e m

N ot St a n d ar d W at er 

S u p pl y or U n a v ail a bl e

F ull y  S u p er vi s e d S pri n kl er 

S y st e m

N ot  F ull y S u p er vi s e d or 

N/ A

L e n gt h 

( m)

N o of 

St or e y s

L e n gt h-

h ei g ht 

F a ct or

S u b-

C o n dit o n

C h ar g e 

( %)

T ot al 

C h ar g e 

( %)

T ot al 

E x p o s ur e 

C h ar g e 

( L/ mi n)

Si d e 1 2. 4 1 0 t o 3 T y p e A 1 7 2 3 4 1 B 2 3 %

Si d e 2 8. 7 2 3. 1 t o 1 0 T y p e A 1 7 2 3 4 2 B 1 8 %

Fr o nt 3 2. 4 5 3 0. 1 t o 4 5 T y p e A 1 7. 3 2 3 4. 6 5 B 5 %

B a c k 5 0 6 > 4 5. 1 T y p e A 0 2 0 6 0 %

1 4, 0 0 0

2 3 3

N o

2 3 3

E x p o s ur e C h ar g e s f or E x p o si n g W all s of W o o d Fr a m e C o n str u cti o n (fr o m T a bl e G 5)

T y p e A  W o o d- Fr a m e or n o n- c o n b u sti bl e

T y p e B  Or di n ar y or fir e-r e si sit v e wit h u n pr ot e ct e d o p e ni n g s

T y p e C  Or di n ar y or fir e-r e si sit v e wit h s e mi- pr ot e ct e d o p e ni n g s

T y p e D  Or di n ar y or fir e-r e si sit v e wit h bl a n k w all

C o n dit o n s f or S e p ar ati o n

S e p ar ati o n Di st  C o n diti o n

0 m t o 3 m 1

3. 1 m t o 1 0 m 2

1 0. 1 m t o 2 0 m 3

2 0. 1 m t o 3 0 m 4

3 0. 1 m t o 4 5 m 5

> 4 5. 1 m 6

E x p o s e d W all L e n gt h

4 6 % 4, 3 0 1 1 3, 6 5 1

O bt ai n R e q uir e d 

Fir e Fl o w

T ot al R e q uir e d Fir e Fl o w, R o u n d e d t o t h e N e ar e st 1, 0 0 0 L/ mi n =

T ot al R e q uir e d Fir e Fl o w ( R F F), L/ s e c =

C a n t h e T ot al Fir e Fl o w b e C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) b a s e d o n " T E C H N C A L B U L L E TI N I S T B- 2 0 1 8- 0 2", ( y e s/ n o) = 

T ot al R e q uir e d Fir e Fl o w ( R F F).  If R F F < 1 6 7 u s e R F F ( L/ s e c) =

C h o o s e Str u ct ur e 

E x p o s ur e Di st a n c e

E x p o s ur e s

S e p ar-

ati o n 

Di st      

( m)

C o n d
S e p ar ati o n

C o n dit o n

E x p o si n g 

W all t y p e

0 9, 3 5 0

0 %

- 1 0 %

N ot F ull y S u p er vi s e d or N/ A 0 % 0 9, 3 5 0

0 %

C h o o s e R e d u cti o n 

D u e t o S pri n kl er 

S y st e m

- 3 0 %
N o S pri n kl er 0 % 0 9, 3 5 0

0 %

- 1 0 %

N ot St a n d ar d W at er S u p pl y or U n a v ail a bl e 0 %

1 0, 6 3 1

R o u n d e d t o n e ar e st 1, 0 0 0 1 1, 0 0 0

R e d u cti o n s/I n cr e a s e s D u e t o F a ct or s Eff e cti n g B ur ni n g

9, 3 5 0

- 1 5 %

0 %

1 5 %

2 5 %

C h o o s e 

C o m b u sti bilit y of 

B uil di n g C o nt e nt s

- 2 5 %

Li mit e d C o m b u sti bl e - 1 5 % - 1, 6 5 0

Fl o or 2 5 1 8. 9 5 1 8. 9

Fl o or 1 5 1 8. 9 5 1 8. 9

B a s e m e nt ( At l e a st 5 0 % b el o w gr a d e, n ot i n cl u d e d) 5 1 8. 9

Ar e a U s e d

0

I n p ut B uil di n g Fl o or 

Ar e a s ( A)

Ar e a

M ulti pli er I n p ut

1 0 3 7. 8 m²

F = 2 2 0 * C * S Q R T( A)

M ulti pli er I n p ut V al u e U s e d
Fir e Fl o w T ot al 

( L/ mi n)

C h o o s e B uil di n g 

Fr a m e ( C)

1. 5

W o o d Fr a m e 1. 5

1

0. 8

0. 6



T A B L E B 8

FI R E F L O W R E Q UI R E M E N T S B A S E D O N FI R E U N D E R W RI T E R S S U R V E Y( F U S) 1 9 9 9
B uil di n g # / T y p e: Bl o c k 6 / T o w n h o m e ( 5 U nit s)

A n e sti m at e of t h e Fir e Fl o w r e q uir e d f or a gi v e n fir e ar e a m a y b e e sti m at e d b y:

F = 2 2 0 * C * S Q R T( A)

w h er e:  F = r e q uir e d fir e fl o w i n litr e s p er mi n ut e

A = t ot al fl o or ar e a i n m 2  (i n cl u di n g all st or e y s, b ut e x cl u di n g b a s e m e nt s at l e a st 5 0 % b el o w gr a d e)

C = c o effi ci e nt r el at e d t o t h e t y p e of c o n str u cti o n

T a s k  O pti o n s

W o o d Fr a m e

Or di n ar y C o n str u cti o n

N o n- c o m b u sti bl e 

C o n str u cti o n

Fir e R e si sti v e C o n str u cti o n

% U s e d

1 0 0 %

1 0 0 %

0 %

Fir e Fl o w ( F)

Fir e Fl o w ( F)

T a s k  O pti o n s
V al u e 

U s e d

Fir e Fl o w 

C h a n g e 

( L/ mi n)

Fir e Fl o w 

T ot al 

( L/ mi n)

N o n- c o m b u sti bl e

Li mit e d C o m b u sti bl e

C o m b u sti bl e

Fr e e B ur ni n g

R a pi d B ur ni n g

A d e q u at e  S pri n kl er 

C o nf or m s t o N F P A 1 3

N o  S pri n kl er

St a n d ar d  W at er S u p pl y f or 

Fir e D e p art m e nt H o s e Li n e 

a n d f or S pri n kl er S y st e m

N ot St a n d ar d W at er 

S u p pl y or U n a v ail a bl e

F ull y  S u p er vi s e d S pri n kl er 

S y st e m

N ot  F ull y S u p er vi s e d or 

N/ A

L e n gt h 

( m)

N o of 

St or e y s

L e n gt h-

h ei g ht 

F a ct or

S u b-

C o n dit o n

C h ar g e 

( %)

T ot al 

C h ar g e 

( %)

T ot al 

E x p o s ur e 

C h ar g e 

( L/ mi n)

Si d e 1 2. 4 1 0 t o 3 T y p e A 1 7 2 3 4 1 B 2 3 %

Si d e 2 2 8. 4 4 2 0. 1 t o 3 0 T y p e A 1 7 2 3 4 4 B 8 %

Fr o nt 3 2. 4 5 3 0. 1 t o 4 5 T y p e A 1 4. 9 2 2 9. 8 5 A 5 %

B a c k 5 0 6 > 4 5. 1 T y p e A 0 2 0 6 0 %

1 3, 0 0 0

2 1 7

N o

2 1 7

E x p o s ur e C h ar g e s f or E x p o si n g W all s of W o o d Fr a m e C o n str u cti o n (fr o m T a bl e G 5)

T y p e A  W o o d- Fr a m e or n o n- c o n b u sti bl e

T y p e B  Or di n ar y or fir e-r e si sit v e wit h u n pr ot e ct e d o p e ni n g s

T y p e C  Or di n ar y or fir e-r e si sit v e wit h s e mi- pr ot e ct e d o p e ni n g s

T y p e D  Or di n ar y or fir e-r e si sit v e wit h bl a n k w all

C o n dit o n s f or S e p ar ati o n

S e p ar ati o n Di st  C o n diti o n

0 m t o 3 m 1

3. 1 m t o 1 0 m 2

1 0. 1 m t o 2 0 m 3

2 0. 1 m t o 3 0 m 4

3 0. 1 m t o 4 5 m 5

> 4 5. 1 m 6

M ulti pli er I n p ut V al u e U s e d
Fir e Fl o w T ot al 

( L/ mi n)

C h o o s e B uil di n g 

Fr a m e ( C)

1. 5

W o o d Fr a m e 1. 5

1

0. 8

0. 6

I n p ut B uil di n g Fl o or 

Ar e a s ( A)

M ulti pli er I n p ut

F = 2 2 0 * C * S Q R T( A)

Ar e a U s e dAr e a

5 1 7. 2

5 1 7. 2

5 1 7. 2

5 1 7. 2

5 1 7. 2

0

Fl o or 2

Fl o or 1

B a s e m e nt ( At l e a st 5 0 % b el o w gr a d e, n ot i n cl u d e d)

1 0 3 4. 4 m²

1 0, 6 1 3

R o u n d e d t o n e ar e st 1, 0 0 0 1 1, 0 0 0

R e d u cti o n s/I n cr e a s e s D u e t o F a ct or s Eff e cti n g B ur ni n g

9, 3 5 0

- 1 5 %

0 %

1 5 %

2 5 %

C h o o s e 

C o m b u sti bilit y of 

B uil di n g C o nt e nt s

- 2 5 %

Li mit e d C o m b u sti bl e - 1 5 % - 1, 6 5 0

0 % 9, 3 5 0

0

0

0 %

E x p o s e d W all L e n gt h

3 6 %

O bt ai n R e q uir e d 

Fir e Fl o w

T ot al R e q uir e d Fir e Fl o w, R o u n d e d t o t h e N e ar e st 1, 0 0 0 L/ mi n =

T ot al R e q uir e d Fir e Fl o w ( R F F), L/ s e c =

T ot al R e q uir e d Fir e Fl o w ( R F F).  If R F F < 1 6 7 u s e R F F ( L/ s e c) =

C h o o s e Str u ct ur e 

E x p o s ur e Di st a n c e

E x p o s ur e s

S e p ar-

ati o n 

Di st      

( m)

C o n d
S e p ar ati o n

C o n dit o n

E x p o si n g 

W all t y p e

3, 3 6 6 1 2, 7 1 6

C a n t h e T ot al Fir e Fl o w b e C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) b a s e d o n " T E C H N C A L B U L L E TI N I S T B- 2 0 1 8- 0 2", ( y e s/ n o) = 

C h o o s e R e d u cti o n 

D u e t o S pri n kl er 

S y st e m

- 3 0 %
N o S pri n kl er 0 %

- 1 0 %

N ot F ull y S u p er vi s e d or N/ A 0 % 0 9, 3 5 0

0 %

9, 3 5 0

0 %

- 1 0 %

N ot St a n d ar d W at er S u p pl y or U n a v ail a bl e



T A B L E B 9

FI R E F L O W R E Q UI R E M E N T S B A S E D O N FI R E U N D E R W RI T E R S S U R V E Y( F U S) 1 9 9 9
B uil di n g # / T y p e: Bl o c k 8 / T o w n h o m e ( 8 U nit s) - Wit h Fir e w all

A n e sti m at e of t h e Fir e Fl o w r e q uir e d f or a gi v e n fir e ar e a m a y b e e sti m at e d b y:

F = 2 2 0 * C * S Q R T( A)

w h er e:  F = r e q uir e d fir e fl o w i n litr e s p er mi n ut e

A = t ot al fl o or ar e a i n m 2  (i n cl u di n g all st or e y s, b ut e x cl u di n g b a s e m e nt s at l e a st 5 0 % b el o w gr a d e)

C = c o effi ci e nt r el at e d t o t h e t y p e of c o n str u cti o n

T a s k  O pti o n s

W o o d Fr a m e

Or di n ar y C o n str u cti o n

N o n- c o m b u sti bl e 

C o n str u cti o n

Fir e R e si sti v e C o n str u cti o n

% U s e d

5 0 %

5 0 %

0 %

Fir e Fl o w ( F)

Fir e Fl o w ( F)

T a s k  O pti o n s
V al u e 

U s e d

Fir e Fl o w 

C h a n g e 

( L/ mi n)

Fir e Fl o w 

T ot al 

( L/ mi n)

N o n- c o m b u sti bl e

Li mit e d C o m b u sti bl e

C o m b u sti bl e

Fr e e B ur ni n g

R a pi d B ur ni n g

A d e q u at e  S pri n kl er 

C o nf or m s t o N F P A 1 3

N o  S pri n kl er

St a n d ar d  W at er S u p pl y f or 

Fir e D e p art m e nt H o s e Li n e 

a n d f or S pri n kl er S y st e m

N ot St a n d ar d W at er 

S u p pl y or U n a v ail a bl e

F ull y  S u p er vi s e d S pri n kl er 

S y st e m

N ot  F ull y S u p er vi s e d or 

N/ A

L e n gt h 

( m)

N o of 

St or e y s

L e n gt h-

h ei g ht 

F a ct or

S u b-

C o n dit o n

C h ar g e 

( %)

T ot al 

C h ar g e 

( %)

T ot al 

E x p o s ur e 

C h ar g e 

( L/ mi n)

Si d e 1 2. 4 1 0 t o 3 T y p e A 1 6. 3 2 3 2. 6 1 B 2 3 %

Si d e 2 0 1 0 t o 3 T y p e A 1 0 %

Fr o nt 2 8. 4 4 2 0. 1 t o 3 0 T y p e A 2 4. 1 2 4 8. 2 4 B 8 %

B a c k 1 5. 5 3 1 0. 1 t o 2 0 T y p e A 2 4. 1 2 4 8. 2 3 B 1 3 %

1 2, 0 0 0

2 0 0

N o

2 0 0

E x p o s ur e C h ar g e s f or E x p o si n g W all s of W o o d Fr a m e C o n str u cti o n (fr o m T a bl e G 5)

T y p e A  W o o d- Fr a m e or n o n- c o n b u sti bl e

T y p e B  Or di n ar y or fir e-r e si sit v e wit h u n pr ot e ct e d o p e ni n g s

T y p e C  Or di n ar y or fir e-r e si sit v e wit h s e mi- pr ot e ct e d o p e ni n g s

T y p e D  Or di n ar y or fir e-r e si sit v e wit h bl a n k w all

C o n dit o n s f or S e p ar ati o n

S e p ar ati o n Di st  C o n diti o n

0 m t o 3 m 1

3. 1 m t o 1 0 m 2

1 0. 1 m t o 2 0 m 3

2 0. 1 m t o 3 0 m 4

3 0. 1 m t o 4 5 m 5

> 4 5. 1 m 6

M ulti pli er I n p ut V al u e U s e d
Fir e Fl o w T ot al 

( L/ mi n)

C h o o s e B uil di n g 

Fr a m e ( C)

1. 5

W o o d Fr a m e 1. 5

1

0. 8

0. 6

I n p ut B uil di n g Fl o or 

Ar e a s ( A)
Fl o or 2

Ar e a

7 8 4 3 9 2

7 8 4 3 9 2

7 8 4

Ar e a U s e d

0

9, 2 4 0

R o u n d e d t o n e ar e st 1, 0 0 0 9, 0 0 0

R e d u cti o n s/I n cr e a s e s D u e t o F a ct or s Eff e cti n g B ur ni n g

M ulti pli er I n p ut

Li mit e d C o m b u sti bl e - 1 5 % - 1, 3 5 0 7, 6 5 0

- 1 5 %

0 %

1 5 %

2 5 %

0 7, 6 5 0

0 %

7, 6 5 0

0 %

- 1 0 %

N ot St a n d ar d W at er S u p pl y or U n a v ail a bl e 0 % 7, 6 5 0

0

0

0 %

4, 1 3 1 1 1, 7 8 1

O bt ai n R e q uir e d 

Fir e Fl o w

T ot al R e q uir e d Fir e Fl o w, R o u n d e d t o t h e N e ar e st 1, 0 0 0 L/ mi n =

T ot al R e q uir e d Fir e Fl o w ( R F F), L/ s e c =

C a n t h e T ot al Fir e Fl o w b e C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) b a s e d o n " T E C H N C A L B U L L E TI N I S T B- 2 0 1 8- 0 2", ( y e s/ n o) = 

T ot al R e q uir e d Fir e Fl o w ( R F F).  If R F F < 1 6 7 u s e R F F ( L/ s e c) =

C h o o s e Str u ct ur e 

E x p o s ur e Di st a n c e

E x p o s ur e s

S e p ar-

ati o n 

Di st      

( m)

C o n d
S e p ar ati o n

C o n dit o n

E x p o si n g 

W all t y p e

Fir e W all

C h o o s e R e d u cti o n 

D u e t o S pri n kl er 

S y st e m

Fl o or 1

B a s e m e nt ( At l e a st 5 0 % b el o w gr a d e, n ot i n cl u d e d)

E x p o s e d W all L e n gt h

5 4 %

F = 2 2 0 * C * S Q R T( A)

7 8 4. 0 m²

- 3 0 %
N o S pri n kl er 0 %

- 1 0 %

N ot F ull y S u p er vi s e d or N/ A 0 %

C h o o s e 

C o m b u sti bilit y of 

B uil di n g C o nt e nt s

- 2 5 %



T A B L E B 1 0

FI R E F L O W R E Q UI R E M E N T S B A S E D O N FI R E U N D E R W RI T E R S S U R V E Y( F U S) 1 9 9 9
B uil di n g # / T y p e: Bl o c k 1 1 / T o w n h o m e ( 8 U nit s) - Wit h Fir e w all

A n e sti m at e of t h e Fir e Fl o w r e q uir e d f or a gi v e n fir e ar e a m a y b e e sti m at e d b y:

F = 2 2 0 * C * S Q R T( A)

w h er e:  F = r e q uir e d fir e fl o w i n litr e s p er mi n ut e

A = t ot al fl o or ar e a i n m 2  (i n cl u di n g all st or e y s, b ut e x cl u di n g b a s e m e nt s at l e a st 5 0 % b el o w gr a d e)

C = c o effi ci e nt r el at e d t o t h e t y p e of c o n str u cti o n

T a s k  O pti o n s

W o o d Fr a m e

Or di n ar y C o n str u cti o n

N o n- c o m b u sti bl e 

C o n str u cti o n

Fir e R e si sti v e C o n str u cti o n

% U s e d

5 0 %

5 0 %

0 %

Fir e Fl o w ( F)

Fir e Fl o w ( F)

T a s k  O pti o n s
V al u e 

U s e d

Fir e Fl o w 

C h a n g e 

( L/ mi n)

Fir e Fl o w 

T ot al 

( L/ mi n)

N o n- c o m b u sti bl e

Li mit e d C o m b u sti bl e

C o m b u sti bl e

Fr e e B ur ni n g

R a pi d B ur ni n g

A d e q u at e  S pri n kl er 

C o nf or m s t o N F P A 1 3

N o  S pri n kl er

St a n d ar d  W at er S u p pl y f or 

Fir e D e p art m e nt H o s e Li n e 

a n d f or S pri n kl er S y st e m

N ot St a n d ar d W at er 

S u p pl y or U n a v ail a bl e

F ull y  S u p er vi s e d S pri n kl er 

S y st e m

N ot  F ull y S u p er vi s e d or 

N/ A

L e n gt h 

( m)

N o of 

St or e y s

L e n gt h-

h ei g ht 

F a ct or

S u b-

C o n dit o n

C h ar g e 

( %)

T ot al 

C h ar g e 

( %)

T ot al 

E x p o s ur e 

C h ar g e 

( L/ mi n)

Si d e 1 2. 4 1 0 t o 3 T y p e A 1 5. 4 2 3 0. 8 1 A 2 2 %

Si d e 2 0 1 0 t o 3 T y p e A 1 0 %

Fr o nt 2 8. 4 4 2 0. 1 t o 3 0 T y p e A 2 4. 1 2 4 8. 2 4 B 8 %

B a c k 1 9. 8 3 1 0. 1 t o 2 0 T y p e A 2 4. 1 2 4 8. 2 3 B 1 3 %

1 2, 0 0 0

2 0 0

N o

2 0 0

E x p o s ur e C h ar g e s f or E x p o si n g W all s of W o o d Fr a m e C o n str u cti o n (fr o m T a bl e G 5)

T y p e A  W o o d- Fr a m e or n o n- c o n b u sti bl e

T y p e B  Or di n ar y or fir e-r e si sit v e wit h u n pr ot e ct e d o p e ni n g s

T y p e C  Or di n ar y or fir e-r e si sit v e wit h s e mi- pr ot e ct e d o p e ni n g s

T y p e D  Or di n ar y or fir e-r e si sit v e wit h bl a n k w all

C o n dit o n s f or S e p ar ati o n

S e p ar ati o n Di st  C o n diti o n

0 m t o 3 m 1

3. 1 m t o 1 0 m 2

1 0. 1 m t o 2 0 m 3

2 0. 1 m t o 3 0 m 4

3 0. 1 m t o 4 5 m 5

> 4 5. 1 m 6

E x p o s e d W all L e n gt h

5 3 % 4, 0 5 5 1 1, 7 0 5
Fir e W all

O bt ai n R e q uir e d 

Fir e Fl o w

T ot al R e q uir e d Fir e Fl o w, R o u n d e d t o t h e N e ar e st 1, 0 0 0 L/ mi n =

T ot al R e q uir e d Fir e Fl o w ( R F F), L/ s e c =

C a n t h e T ot al Fir e Fl o w b e C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) b a s e d o n " T E C H N C A L B U L L E TI N I S T B- 2 0 1 8- 0 2", ( y e s/ n o) = 

T ot al R e q uir e d Fir e Fl o w ( R F F).  If R F F < 1 6 7 u s e R F F ( L/ s e c) =

C h o o s e Str u ct ur e 

E x p o s ur e Di st a n c e

E x p o s ur e s

S e p ar-

ati o n 

Di st      

( m)

C o n d
S e p ar ati o n

C o n dit o n

E x p o si n g 

W all t y p e

0 7, 6 5 0

0 %

- 1 0 %

N ot F ull y S u p er vi s e d or N/ A 0 % 0 7, 6 5 0

0 %

C h o o s e R e d u cti o n 

D u e t o S pri n kl er 

S y st e m

- 3 0 %
N o S pri n kl er 0 % 0 7, 6 5 0

0 %

- 1 0 %

N ot St a n d ar d W at er S u p pl y or U n a v ail a bl e 0 %

9, 1 9 3

R o u n d e d t o n e ar e st 1, 0 0 0 9, 0 0 0

R e d u cti o n s/I n cr e a s e s D u e t o F a ct or s Eff e cti n g B ur ni n g

7, 6 5 0

- 1 5 %

0 %

1 5 %

2 5 %

C h o o s e 

C o m b u sti bilit y of 

B uil di n g C o nt e nt s

- 2 5 %

Li mit e d C o m b u sti bl e - 1 5 % - 1, 3 5 0

Fl o or 2 7 7 6. 1 3 8 8. 0 5

Fl o or 1 7 7 6. 1 3 8 8. 0 5

B a s e m e nt ( At l e a st 5 0 % b el o w gr a d e, n ot i n cl u d e d) 7 7 6. 1 0

7 7 6. 1 m²
I n p ut B uil di n g Fl o or 

Ar e a s ( A)

Ar e a Ar e a U s e d

M ulti pli er I n p ut

F = 2 2 0 * C * S Q R T( A)

M ulti pli er I n p ut V al u e U s e d
Fir e Fl o w T ot al 

( L/ mi n)

C h o o s e B uil di n g 

Fr a m e ( C)

1. 5

W o o d Fr a m e 1. 5

1

0. 8

0. 6



T A B L E B 1 1

FI R E F L O W R E Q UI R E M E N T S B A S E D O N FI R E U N D E R W RI T E R S S U R V E Y( F U S) 1 9 9 9
B uil di n g # / T y p e: Bl o c k 1 6 / T o w n h o m e ( 8 U nit s) - Wit h Fir e w all

A n e sti m at e of t h e Fir e Fl o w r e q uir e d f or a gi v e n fir e ar e a m a y b e e sti m at e d b y:

F = 2 2 0 * C * S Q R T( A)

w h er e:  F = r e q uir e d fir e fl o w i n litr e s p er mi n ut e

A = t ot al fl o or ar e a i n m 2  (i n cl u di n g all st or e y s, b ut e x cl u di n g b a s e m e nt s at l e a st 5 0 % b el o w gr a d e)

C = c o effi ci e nt r el at e d t o t h e t y p e of c o n str u cti o n

T a s k  O pti o n s

W o o d Fr a m e

Or di n ar y C o n str u cti o n

N o n- c o m b u sti bl e 

C o n str u cti o n

Fir e R e si sti v e C o n str u cti o n

% U s e d

5 0 %

5 0 %

0 %

Fir e Fl o w ( F)

Fir e Fl o w ( F)

T a s k  O pti o n s
V al u e 

U s e d

Fir e Fl o w 

C h a n g e 

( L/ mi n)

Fir e Fl o w 

T ot al 

( L/ mi n)

N o n- c o m b u sti bl e

Li mit e d C o m b u sti bl e

C o m b u sti bl e

Fr e e B ur ni n g

R a pi d B ur ni n g

A d e q u at e  S pri n kl er 

C o nf or m s t o N F P A 1 3

N o  S pri n kl er

St a n d ar d  W at er S u p pl y f or 

Fir e D e p art m e nt H o s e Li n e 

a n d f or S pri n kl er S y st e m

N ot St a n d ar d W at er 

S u p pl y or U n a v ail a bl e

F ull y  S u p er vi s e d S pri n kl er 

S y st e m

N ot  F ull y S u p er vi s e d or 

N/ A

L e n gt h 

( m)

N o of 

St or e y s

L e n gt h-

h ei g ht 

F a ct or

S u b-

C o n dit o n

C h ar g e 

( %)

T ot al 

C h ar g e 

( %)

T ot al 

E x p o s ur e 

C h ar g e 

( L/ mi n)

Si d e 1 8. 7 2 3. 1 t o 1 0 T y p e A 1 6. 5 2 3 3 2 B 1 8 %

Si d e 2 0 1 0 t o 3 T y p e A 1 0 %

Fr o nt 2 8. 4 4 2 0. 1 t o 3 0 T y p e A 2 4. 3 2 4 8. 6 4 B 8 %

B a c k 1 5 3 1 0. 1 t o 2 0 T y p e A 2 4. 3 2 4 8. 6 3 B 1 3 %

1 1, 0 0 0

1 8 3

N o

1 8 3

E x p o s ur e C h ar g e s f or E x p o si n g W all s of W o o d Fr a m e C o n str u cti o n (fr o m T a bl e G 5)

T y p e A  W o o d- Fr a m e or n o n- c o n b u sti bl e

T y p e B  Or di n ar y or fir e-r e si sit v e wit h u n pr ot e ct e d o p e ni n g s

T y p e C  Or di n ar y or fir e-r e si sit v e wit h s e mi- pr ot e ct e d o p e ni n g s

T y p e D  Or di n ar y or fir e-r e si sit v e wit h bl a n k w all

C o n dit o n s f or S e p ar ati o n

S e p ar ati o n Di st  C o n diti o n

0 m t o 3 m 1

3. 1 m t o 1 0 m 2

1 0. 1 m t o 2 0 m 3

2 0. 1 m t o 3 0 m 4

3 0. 1 m t o 4 5 m 5

> 4 5. 1 m 6

E x p o s e d W all L e n gt h

4 9 % 3, 7 4 9 1 1, 3 9 9
Fir e W all

O bt ai n R e q uir e d 

Fir e Fl o w

T ot al R e q uir e d Fir e Fl o w, R o u n d e d t o t h e N e ar e st 1, 0 0 0 L/ mi n =

T ot al R e q uir e d Fir e Fl o w ( R F F), L/ s e c =

C a n t h e T ot al Fir e Fl o w b e C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) b a s e d o n " T E C H N C A L B U L L E TI N I S T B- 2 0 1 8- 0 2", ( y e s/ n o) = 

T ot al R e q uir e d Fir e Fl o w ( R F F).  If R F F < 1 6 7 u s e R F F ( L/ s e c) =

C h o o s e Str u ct ur e 

E x p o s ur e Di st a n c e

E x p o s ur e s

S e p ar-

ati o n 

Di st      

( m)

C o n d
S e p ar ati o n

C o n dit o n

E x p o si n g 

W all t y p e

0 7, 6 5 0

0 %

- 1 0 %

N ot F ull y S u p er vi s e d or N/ A 0 % 0 7, 6 5 0

0 %

C h o o s e R e d u cti o n 

D u e t o S pri n kl er 

S y st e m

- 3 0 %
N o S pri n kl er 0 % 0 7, 6 5 0

0 %

- 1 0 %

N ot St a n d ar d W at er S u p pl y or U n a v ail a bl e 0 %

9, 3 0 5

R o u n d e d t o n e ar e st 1, 0 0 0 9, 0 0 0

R e d u cti o n s/I n cr e a s e s D u e t o F a ct or s Eff e cti n g B ur ni n g

7, 6 5 0

- 1 5 %

0 %

1 5 %

2 5 %

C h o o s e 

C o m b u sti bilit y of 

B uil di n g C o nt e nt s

- 2 5 %

Li mit e d C o m b u sti bl e - 1 5 % - 1, 3 5 0

Fl o or 2 7 9 5 3 9 7. 5

Fl o or 1 7 9 5 3 9 7. 5

B a s e m e nt ( At l e a st 5 0 % b el o w gr a d e, n ot i n cl u d e d) 7 9 5 0

7 9 5. 0 m²
I n p ut B uil di n g Fl o or 

Ar e a s ( A)

Ar e a Ar e a U s e d

M ulti pli er I n p ut

F = 2 2 0 * C * S Q R T( A)

M ulti pli er I n p ut V al u e U s e d
Fir e Fl o w T ot al 

( L/ mi n)

C h o o s e B uil di n g 

Fr a m e ( C)

1. 5

W o o d Fr a m e 1. 5

1

0. 8

0. 6



T A B L E B 1 2

FI R E F L O W R E Q UI R E M E N T S B A S E D O N FI R E U N D E R W RI T E R S S U R V E Y( F U S) 1 9 9 9
B uil di n g # / T y p e: B uil di n g A

A n e sti m at e of t h e Fir e Fl o w r e q uir e d f or a gi v e n fir e ar e a m a y b e e sti m at e d b y:

F = 2 2 0 * C * S Q R T( A)

w h er e:  F = r e q uir e d fir e fl o w i n litr e s p er mi n ut e

A = t ot al fl o or ar e a i n m 2  (i n cl u di n g all st or e y s, b ut e x cl u di n g b a s e m e nt s at l e a st 5 0 % b el o w gr a d e)

C = c o effi ci e nt r el at e d t o t h e t y p e of c o n str u cti o n

T a s k  O pti o n s

W o o d Fr a m e

Or di n ar y C o n str u cti o n

N o n- c o m b u sti bl e 

C o n str u cti o n

Fir e R e si sti v e C o n str u cti o n

% U s e d

1 0 0 %

1 0 0 %

1 0 0 %

1 0 0 %

Fir e Fl o w ( F)

Fir e Fl o w ( F)

T a s k  O pti o n s
V al u e 

U s e d

Fir e Fl o w 

C h a n g e 

( L/ mi n)

Fir e Fl o w 

T ot al 

( L/ mi n)

N o n- c o m b u sti bl e

Li mit e d C o m b u sti bl e

C o m b u sti bl e

Fr e e B ur ni n g

R a pi d B ur ni n g

A d e q u at e  S pri n kl er 

C o nf or m s t o N F P A 1 3

N o  S pri n kl er

St a n d ar d  W at er S u p pl y f or 

Fir e D e p art m e nt H o s e Li n e 

a n d f or S pri n kl er S y st e m

N ot St a n d ar d W at er 

S u p pl y or U n a v ail a bl e

F ull y  S u p er vi s e d S pri n kl er 

S y st e m

N ot  F ull y S u p er vi s e d or 

N/ A

L e n gt h 

( m)

N o of 

St or e y s

L e n gt h-

h ei g ht 

F a ct or

S u b-

C o n dit o n

C h ar g e 

( %)

T ot al 

C h ar g e 

( %)

T ot al 

E x p o s ur e 

C h ar g e 

( L/ mi n)

Si d e 1 1 0 0. 0 6 > 4 5. 1 T y p e A 0. 0 2 0 6 0 %

Si d e 2 1 1. 1 2 3 1 0. 1 t o 2 0 T y p e A 2 2. 2 4 8 8. 6 3 C 1 4 %

Fr o nt 3 0. 0 7 4 2 0. 1 t o 3 0 T y p e A 4 3. 9 6 4 1 7 5. 8 4 4 E 1 0 %

B a c k 2 5. 7 1 4 2 0. 1 t o 3 0 T y p e A 4 4. 5 2 2 8 9. 0 4 4 C 9 %

1 6, 0 0 0

2 6 7

N o

2 6 7

E x p o s ur e C h ar g e s f or E x p o si n g W all s of W o o d Fr a m e C o n str u cti o n (fr o m T a bl e G 5)

T y p e A  W o o d- Fr a m e or n o n- c o n b u sti bl e

T y p e B  Or di n ar y or fir e-r e si sit v e wit h u n pr ot e ct e d o p e ni n g s

T y p e C  Or di n ar y or fir e-r e si sit v e wit h s e mi- pr ot e ct e d o p e ni n g s

T y p e D  Or di n ar y or fir e-r e si sit v e wit h bl a n k w all

C o n dit o n s f or S e p ar ati o n

S e p ar ati o n Di st  C o n diti o n

0 m t o 3 m 1

3. 1 m t o 1 0 m 2

1 0. 1 m t o 2 0 m 3

2 0. 1 m t o 3 0 m 4

3 0. 1 m t o 4 5 m 5

> 4 5. 1 m 6

M ulti pli er I n p ut V al u e U s e d
Fir e Fl o w T ot al 

( L/ mi n)

C h o o s e B uil di n g 

Fr a m e ( C)

1. 5

Or di n ar y C o n str u cti o n 1

1

0. 8

0. 6

I n p ut B uil di n g Fl o or 

Ar e a s ( A)

Ar e a Ar e a U s e d

M ulti pli er I n p ut

F = 2 2 0 * C * S Q R T( A)

Fl o or 4 1 0 3 5 1 0 3 5

Fl o or 3 1 0 3 5 1 0 3 5

Fl o or 2 1 0 3 5 1 0 3 5

Fl o or 1 1 0 3 5 1 0 3 5

4 1 4 0. 0 m²

1 4, 1 5 5

R o u n d e d t o n e ar e st 1, 0 0 0 1 4, 0 0 0

R e d u cti o n s/I n cr e a s e s D u e t o F a ct or s Eff e cti n g B ur ni n g

1 1, 9 0 0

- 1 5 %

0 %

1 5 %

2 5 %

C h o o s e 

C o m b u sti bilit y of 

B uil di n g C o nt e nt s

- 2 5 %

Li mit e d C o m b u sti bl e - 1 5 % - 2, 1 0 0

1 1, 9 0 0

0 %

- 1 0 %

N ot St a n d ar d W at er S u p pl y or U n a v ail a bl e 0 %
C h o o s e R e d u cti o n 

D u e t o S pri n kl er 

S y st e m

- 3 0 %
N o S pri n kl er 0 % 0

E x p o si n g 

W all t y p e

0 1 1, 9 0 0

0 %

- 1 0 %

N ot F ull y S u p er vi s e d or N/ A 0 % 0 1 1, 9 0 0

0 %

C h o o s e Str u ct ur e 

E x p o s ur e Di st a n c e

E x p o s ur e s

S e p ar-

ati o n 

Di st      

( m)

C o n d
S e p ar ati o n

C o n dit o n

O bt ai n R e q uir e d 

Fir e Fl o w

T ot al R e q uir e d Fir e Fl o w, R o u n d e d t o t h e N e ar e st 1, 0 0 0 L/ mi n =

T ot al R e q uir e d Fir e Fl o w ( R F F), L/ s e c =

C a n t h e T ot al Fir e Fl o w b e C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) b a s e d o n " T E C H N C A L B U L L E TI N I S T B- 2 0 1 8- 0 2", ( y e s/ n o) = 

T ot al R e q uir e d Fir e Fl o w ( R F F).  If R F F < 1 6 7 u s e R F F ( L/ s e c) =

E x p o s e d W all L e n gt h

3 3 % 3, 9 2 7 1 5, 8 2 7



T A B L E B 1 3

FI R E F L O W R E Q UI R E M E N T S B A S E D O N FI R E U N D E R W RI T E R S S U R V E Y( F U S) 1 9 9 9
B uil di n g # / T y p e: B uil di n g B

A n e sti m at e of t h e Fir e Fl o w r e q uir e d f or a gi v e n fir e ar e a m a y b e e sti m at e d b y:

F = 2 2 0 * C * S Q R T( A)

w h er e:  F = r e q uir e d fir e fl o w i n litr e s p er mi n ut e

A = t ot al fl o or ar e a i n m 2  (i n cl u di n g all st or e y s, b ut e x cl u di n g b a s e m e nt s at l e a st 5 0 % b el o w gr a d e)

C = c o effi ci e nt r el at e d t o t h e t y p e of c o n str u cti o n

T a s k  O pti o n s

W o o d Fr a m e

Or di n ar y C o n str u cti o n

N o n- c o m b u sti bl e 

C o n str u cti o n

Fir e R e si sti v e C o n str u cti o n

% U s e d

1 0 0 %

1 0 0 %

1 0 0 %

1 0 0 %

Fir e Fl o w ( F)

Fir e Fl o w ( F)

T a s k  O pti o n s
V al u e 

U s e d

Fir e Fl o w 

C h a n g e 

( L/ mi n)

Fir e Fl o w 

T ot al 

( L/ mi n)

N o n- c o m b u sti bl e

Li mit e d C o m b u sti bl e

C o m b u sti bl e

Fr e e B ur ni n g

R a pi d B ur ni n g

A d e q u at e  S pri n kl er 

C o nf or m s t o N F P A 1 3

N o  S pri n kl er

St a n d ar d  W at er S u p pl y f or 

Fir e D e p art m e nt H o s e Li n e 

a n d f or S pri n kl er S y st e m

N ot St a n d ar d W at er 

S u p pl y or U n a v ail a bl e

F ull y  S u p er vi s e d S pri n kl er 

S y st e m

N ot  F ull y S u p er vi s e d or 

N/ A

L e n gt h 

( m)

N o of 

St or e y s

L e n gt h-

h ei g ht 

F a ct or

S u b-

C o n dit o n

C h ar g e 

( %)

T ot al 

C h ar g e 

( %)

T ot al 

E x p o s ur e 

C h ar g e 

( L/ mi n)

Si d e 1 1 2. 1 3 1 0. 1 t o 2 0 T y p e A 1 2. 8 4 5 1. 1 6 3 B 1 3 %

Si d e 2 2 6. 7 4 2 0. 1 t o 3 0 T y p e A 1 3. 5 2 2 6. 9 4 A 8 %

Fr o nt 1 1. 1 2 3 1 0. 1 t o 2 0 T y p e A 2 2. 1 5 4 8 8. 6 3 C 1 4 %

B a c k 5 0 6 > 4 5. 1 T y p e A 0 2 0 6 0 %

1 6, 0 0 0

2 6 7

N o

2 6 7

E x p o s ur e C h ar g e s f or E x p o si n g W all s of W o o d Fr a m e C o n str u cti o n (fr o m T a bl e G 5)

T y p e A  W o o d- Fr a m e or n o n- c o n b u sti bl e

T y p e B  Or di n ar y or fir e-r e si sit v e wit h u n pr ot e ct e d o p e ni n g s

T y p e C  Or di n ar y or fir e-r e si sit v e wit h s e mi- pr ot e ct e d o p e ni n g s

T y p e D  Or di n ar y or fir e-r e si sit v e wit h bl a n k w all

C o n dit o n s f or S e p ar ati o n

S e p ar ati o n Di st  C o n diti o n

0 m t o 3 m 1

3. 1 m t o 1 0 m 2

1 0. 1 m t o 2 0 m 3

2 0. 1 m t o 3 0 m 4

3 0. 1 m t o 4 5 m 5

> 4 5. 1 m 6

C h o o s e R e d u cti o n 

D u e t o S pri n kl er 

S y st e m

Fl o or 4 1 0 3 5 1 0 3 5

E x p o s e d W all L e n gt h

3 5 %

F = 2 2 0 * C * S Q R T( A)

- 3 0 %
N o S pri n kl er 0 %

4, 1 6 5 1 6, 0 6 5

O bt ai n R e q uir e d 

Fir e Fl o w

T ot al R e q uir e d Fir e Fl o w, R o u n d e d t o t h e N e ar e st 1, 0 0 0 L/ mi n =

T ot al R e q uir e d Fir e Fl o w ( R F F), L/ s e c =

C a n t h e T ot al Fir e Fl o w b e C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) b a s e d o n " T E C H N C A L B U L L E TI N I S T B- 2 0 1 8- 0 2", ( y e s/ n o) = 

T ot al R e q uir e d Fir e Fl o w ( R F F).  If R F F < 1 6 7 u s e R F F ( L/ s e c) =

C h o o s e Str u ct ur e 

E x p o s ur e Di st a n c e

E x p o s ur e s

S e p ar-

ati o n 

Di st      

( m)

C o n d
S e p ar ati o n

C o n dit o n

E x p o si n g 

W all t y p e

- 1 0 %

N ot F ull y S u p er vi s e d or N/ A 0 % 0 1 1, 9 0 0

0 %

1 1, 9 0 0

0 %

- 1 0 %

N ot St a n d ar d W at er S u p pl y or U n a v ail a bl e 0 % 1 1, 9 0 0

0

0

0 %

C h o o s e 

C o m b u sti bilit y of 

B uil di n g C o nt e nt s

- 2 5 %

Li mit e d C o m b u sti bl e - 1 5 % - 2, 1 0 0 1 1, 9 0 0

- 1 5 %

0 %

1 5 %

2 5 %

1 4, 1 5 5

R o u n d e d t o n e ar e st 1, 0 0 0 1 4, 0 0 0

R e d u cti o n s/I n cr e a s e s D u e t o F a ct or s Eff e cti n g B ur ni n g

M ulti pli er I n p ut

I n p ut B uil di n g Fl o or 

Ar e a s ( A)

Ar e a Ar e a U s e d

Fl o or 3 1 0 3 5 1 0 3 5

Fl o or 2 1 0 3 5 1 0 3 5

Fl o or 1 1 0 3 5 1 0 3 5

4 1 4 0. 0 m²

M ulti pli er I n p ut V al u e U s e d
Fir e Fl o w T ot al 

( L/ mi n)

C h o o s e B uil di n g 

Fr a m e ( C)

1. 5

Or di n ar y C o n str u cti o n 1

1

0. 8

0. 6



T A B L E B 1 4

FI R E F L O W R E Q UI R E M E N T S B A S E D O N FI R E U N D E R W RI T E R S S U R V E Y( F U S) 1 9 9 9
B uil di n g # / T y p e: B uil di n g C

A n e sti m at e of t h e Fir e Fl o w r e q uir e d f or a gi v e n fir e ar e a m a y b e e sti m at e d b y:

F = 2 2 0 * C * S Q R T( A)

w h er e:  F = r e q uir e d fir e fl o w i n litr e s p er mi n ut e

A = t ot al fl o or ar e a i n m 2  (i n cl u di n g all st or e y s, b ut e x cl u di n g b a s e m e nt s at l e a st 5 0 % b el o w gr a d e)

C = c o effi ci e nt r el at e d t o t h e t y p e of c o n str u cti o n

T a s k  O pti o n s

W o o d Fr a m e

Or di n ar y C o n str u cti o n

N o n- c o m b u sti bl e 

C o n str u cti o n

Fir e R e si sti v e C o n str u cti o n

% U s e d

1 0 0 %

1 0 0 %

1 0 0 %

1 0 0 %

Fir e Fl o w ( F)

Fir e Fl o w ( F)

T a s k  O pti o n s
V al u e 

U s e d

Fir e Fl o w 

C h a n g e 

( L/ mi n)

Fir e Fl o w 

T ot al 

( L/ mi n)

N o n- c o m b u sti bl e

Li mit e d C o m b u sti bl e

C o m b u sti bl e

Fr e e B ur ni n g

R a pi d B ur ni n g

A d e q u at e  S pri n kl er 

C o nf or m s t o N F P A 1 3

N o  S pri n kl er

St a n d ar d  W at er S u p pl y f or 

Fir e D e p art m e nt H o s e Li n e 

a n d f or S pri n kl er S y st e m

N ot St a n d ar d W at er 

S u p pl y or U n a v ail a bl e

F ull y  S u p er vi s e d S pri n kl er 

S y st e m

N ot  F ull y S u p er vi s e d or 

N/ A

L e n gt h 

( m)

N o of 

St or e y s

L e n gt h-

h ei g ht 

F a ct or

S u b-

C o n dit o n

C h ar g e 

( %)

T ot al 

C h ar g e 

( %)

T ot al 

E x p o s ur e 

C h ar g e 

( L/ mi n)

Si d e 1 9. 3 2 3. 1 t o 1 0 T y p e A 2 2. 2 4 8 8. 6 2 C 1 9 %

Si d e 2 3 2. 2 4 5 3 0. 1 t o 4 5 T y p e A 1 5. 5 9 1 3 9. 4 1 5 E 5 %

Fr o nt 3 0. 7 5 3 0. 1 t o 4 5 T y p e A 1 6. 4 9 4 6 5. 9 6 5 C 5 %

B a c k 5 0 6 > 4 5. 1 T y p e A 0 2 0 6 0 %

1 5, 0 0 0

2 5 0

N o

2 5 0

E x p o s ur e C h ar g e s f or E x p o si n g W all s of W o o d Fr a m e C o n str u cti o n (fr o m T a bl e G 5)

T y p e A  W o o d- Fr a m e or n o n- c o n b u sti bl e

T y p e B  Or di n ar y or fir e-r e si sit v e wit h u n pr ot e ct e d o p e ni n g s

T y p e C  Or di n ar y or fir e-r e si sit v e wit h s e mi- pr ot e ct e d o p e ni n g s

T y p e D  Or di n ar y or fir e-r e si sit v e wit h bl a n k w all

C o n dit o n s f or S e p ar ati o n

S e p ar ati o n Di st  C o n diti o n

0 m t o 3 m 1

3. 1 m t o 1 0 m 2

1 0. 1 m t o 2 0 m 3

2 0. 1 m t o 3 0 m 4

3 0. 1 m t o 4 5 m 5

> 4 5. 1 m 6

E x p o s e d W all L e n gt h

2 9 % 3, 4 5 1 1 5, 3 5 1

O bt ai n R e q uir e d 

Fir e Fl o w

T ot al R e q uir e d Fir e Fl o w, R o u n d e d t o t h e N e ar e st 1, 0 0 0 L/ mi n =

T ot al R e q uir e d Fir e Fl o w ( R F F), L/ s e c =

C a n t h e T ot al Fir e Fl o w b e C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) b a s e d o n " T E C H N C A L B U L L E TI N I S T B- 2 0 1 8- 0 2", ( y e s/ n o) = 

T ot al R e q uir e d Fir e Fl o w ( R F F).  If R F F < 1 6 7 u s e R F F ( L/ s e c) =

C h o o s e Str u ct ur e 

E x p o s ur e Di st a n c e

E x p o s ur e s

S e p ar-

ati o n 

Di st      

( m)

C o n d
S e p ar ati o n

C o n dit o n

E x p o si n g 

W all t y p e

0 1 1, 9 0 0

0 %

- 1 0 %

N ot F ull y S u p er vi s e d or N/ A 0 % 0 1 1, 9 0 0

0 %

C h o o s e R e d u cti o n 

D u e t o S pri n kl er 

S y st e m

- 3 0 %
N o S pri n kl er 0 % 0 1 1, 9 0 0

0 %

- 1 0 %

N ot St a n d ar d W at er S u p pl y or U n a v ail a bl e 0 %

R e d u cti o n s/I n cr e a s e s D u e t o F a ct or s Eff e cti n g B ur ni n g

1 1, 9 0 0

- 1 5 %

0 %

1 5 %

2 5 %

C h o o s e 

C o m b u sti bilit y of 

B uil di n g C o nt e nt s

- 2 5 %

Li mit e d C o m b u sti bl e - 1 5 % - 2, 1 0 0

M ulti pli er I n p ut

Fl o or 2 1 0 3 5 1 0 3 5

4 1 4 0. 0 m²

1 4, 0 0 0

F = 2 2 0 * C * S Q R T( A) 1 4, 1 5 5

R o u n d e d t o n e ar e st 1, 0 0 0

I n p ut B uil di n g Fl o or 

Ar e a s ( A)

Ar e a Ar e a U s e d

Fl o or 1 1 0 3 5 1 0 3 5

Fl o or 4 1 0 3 5 1 0 3 5

Fl o or 3 1 0 3 5 1 0 3 5

M ulti pli er I n p ut V al u e U s e d
Fir e Fl o w T ot al 

( L/ mi n)

C h o o s e B uil di n g 

Fr a m e ( C)

1. 5

Or di n ar y C o n str u cti o n 1

1

0. 8

0. 6



T A B L E B 1 5

FI R E F L O W R E Q UI R E M E N T S B A S E D O N FI R E U N D E R W RI T E R S S U R V E Y( F U S) 1 9 9 9
B uil di n g # / T y p e: B uil di n g D

A n e sti m at e of t h e Fir e Fl o w r e q uir e d f or a gi v e n fir e ar e a m a y b e e sti m at e d b y:

F = 2 2 0 * C * S Q R T( A)

w h er e:  F = r e q uir e d fir e fl o w i n litr e s p er mi n ut e

A = t ot al fl o or ar e a i n m 2  (i n cl u di n g all st or e y s, b ut e x cl u di n g b a s e m e nt s at l e a st 5 0 % b el o w gr a d e)

C = c o effi ci e nt r el at e d t o t h e t y p e of c o n str u cti o n

T a s k  O pti o n s

W o o d Fr a m e

Or di n ar y C o n str u cti o n

N o n- c o m b u sti bl e 

C o n str u cti o n

Fir e R e si sti v e C o n str u cti o n

% U s e d

1 0 0 %

1 0 0 %

1 0 0 %

1 0 0 %

Fir e Fl o w ( F)

Fir e Fl o w ( F)

T a s k  O pti o n s
V al u e 

U s e d

Fir e Fl o w 

C h a n g e 

( L/ mi n)

Fir e Fl o w 

T ot al 

( L/ mi n)

N o n- c o m b u sti bl e

Li mit e d C o m b u sti bl e

C o m b u sti bl e

Fr e e B ur ni n g

R a pi d B ur ni n g

A d e q u at e  S pri n kl er 

C o nf or m s t o N F P A 1 3

N o  S pri n kl er

St a n d ar d  W at er S u p pl y f or 

Fir e D e p art m e nt H o s e Li n e 

a n d f or S pri n kl er S y st e m

N ot St a n d ar d W at er 

S u p pl y or U n a v ail a bl e

F ull y  S u p er vi s e d S pri n kl er 

S y st e m

N ot  F ull y S u p er vi s e d or 

N/ A

L e n gt h 

( m)

N o of 

St or e y s

L e n gt h-

h ei g ht 

F a ct or

S u b-

C o n dit o n

C h ar g e 

( %)

T ot al 

C h ar g e 

( %)

T ot al 

E x p o s ur e 

C h ar g e 

( L/ mi n)

Si d e 1 9. 3 2 3. 1 t o 1 0 T y p e A 2 2. 2 4 8 8. 6 2 C 1 9 %

Si d e 2 9. 3 6 2 3. 1 t o 1 0 T y p e A 2 2. 2 4 8 8. 6 2 C 1 9 %

Fr o nt 4 0 5 3 0. 1 t o 4 5 T y p e A 2 6 4 1 0 4 5 D 5 %

B a c k 5 0 6 > 4 5. 1 T y p e A 0 2 0 6 0 %

1 7, 0 0 0

2 8 3

N o

2 8 3

E x p o s ur e C h ar g e s f or E x p o si n g W all s of W o o d Fr a m e C o n str u cti o n (fr o m T a bl e G 5)

T y p e A  W o o d- Fr a m e or n o n- c o n b u sti bl e

T y p e B  Or di n ar y or fir e-r e si sit v e wit h u n pr ot e ct e d o p e ni n g s

T y p e C  Or di n ar y or fir e-r e si sit v e wit h s e mi- pr ot e ct e d o p e ni n g s

T y p e D  Or di n ar y or fir e-r e si sit v e wit h bl a n k w all

C o n dit o n s f or S e p ar ati o n

S e p ar ati o n Di st  C o n diti o n

0 m t o 3 m 1

3. 1 m t o 1 0 m 2

1 0. 1 m t o 2 0 m 3

2 0. 1 m t o 3 0 m 4

3 0. 1 m t o 4 5 m 5

> 4 5. 1 m 6

E x p o s e d W all L e n gt h

4 3 % 5, 1 1 7 1 7, 0 1 7

O bt ai n R e q uir e d 

Fir e Fl o w

T ot al R e q uir e d Fir e Fl o w, R o u n d e d t o t h e N e ar e st 1, 0 0 0 L/ mi n =

T ot al R e q uir e d Fir e Fl o w ( R F F), L/ s e c =

C a n t h e T ot al Fir e Fl o w b e C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) b a s e d o n " T E C H N C A L B U L L E TI N I S T B- 2 0 1 8- 0 2", ( y e s/ n o) = 

T ot al R e q uir e d Fir e Fl o w ( R F F).  If R F F < 1 6 7 u s e R F F ( L/ s e c) =

C h o o s e Str u ct ur e 

E x p o s ur e Di st a n c e

E x p o s ur e s

S e p ar-

ati o n 

Di st      

( m)

C o n d
S e p ar ati o n

C o n dit o n

E x p o si n g 

W all t y p e

0 1 1, 9 0 0

0 %

- 1 0 %

N ot F ull y S u p er vi s e d or N/ A 0 % 0 1 1, 9 0 0

0 %

C h o o s e R e d u cti o n 

D u e t o S pri n kl er 

S y st e m

- 3 0 %
N o S pri n kl er 0 % 0 1 1, 9 0 0

0 %

- 1 0 %

N ot St a n d ar d W at er S u p pl y or U n a v ail a bl e 0 %

R e d u cti o n s/I n cr e a s e s D u e t o F a ct or s Eff e cti n g B ur ni n g

1 1, 9 0 0

- 1 5 %

0 %

1 5 %

2 5 %

C h o o s e 

C o m b u sti bilit y of 

B uil di n g C o nt e nt s

- 2 5 %

Li mit e d C o m b u sti bl e - 1 5 % - 2, 1 0 0

M ulti pli er I n p ut

Fl o or 2 1 0 3 5 1 0 3 5

4 1 4 0. 0 m²

1 4, 0 0 0

F = 2 2 0 * C * S Q R T( A) 1 4, 1 5 5

R o u n d e d t o n e ar e st 1, 0 0 0

I n p ut B uil di n g Fl o or 

Ar e a s ( A)

Ar e a Ar e a U s e d

Fl o or 1 1 0 3 5 1 0 3 5

Fl o or 4 1 0 3 5 1 0 3 5

Fl o or 3 1 0 3 5 1 0 3 5

M ulti pli er I n p ut V al u e U s e d
Fir e Fl o w T ot al 

( L/ mi n)

C h o o s e B uil di n g 

Fr a m e ( C)

1. 5

Or di n ar y C o n str u cti o n 1

1

0. 8

0. 6



T A B L E B 1 6

FI R E F L O W R E Q UI R E M E N T S B A S E D O N FI R E U N D E R W RI T E R S S U R V E Y( F U S) 1 9 9 9
B uil di n g # / T y p e: B uil di n g E

A n e sti m at e of t h e Fir e Fl o w r e q uir e d f or a gi v e n fir e ar e a m a y b e e sti m at e d b y:

F = 2 2 0 * C * S Q R T( A)

w h er e:  F = r e q uir e d fir e fl o w i n litr e s p er mi n ut e

A = t ot al fl o or ar e a i n m 2  (i n cl u di n g all st or e y s, b ut e x cl u di n g b a s e m e nt s at l e a st 5 0 % b el o w gr a d e)

C = c o effi ci e nt r el at e d t o t h e t y p e of c o n str u cti o n

T a s k  O pti o n s

W o o d Fr a m e

Or di n ar y C o n str u cti o n

N o n- c o m b u sti bl e 

C o n str u cti o n

Fir e R e si sti v e C o n str u cti o n

% U s e d

1 0 0 %

1 0 0 %

1 0 0 %

1 0 0 %

Fir e Fl o w ( F)

Fir e Fl o w ( F)

T a s k  O pti o n s
V al u e 

U s e d

Fir e Fl o w 

C h a n g e 

( L/ mi n)

Fir e Fl o w 

T ot al 

( L/ mi n)

N o n- c o m b u sti bl e

Li mit e d C o m b u sti bl e

C o m b u sti bl e

Fr e e B ur ni n g

R a pi d B ur ni n g

A d e q u at e  S pri n kl er 

C o nf or m s t o N F P A 1 3

N o  S pri n kl er

St a n d ar d  W at er S u p pl y f or 

Fir e D e p art m e nt H o s e Li n e 

a n d f or S pri n kl er S y st e m

N ot St a n d ar d W at er 

S u p pl y or U n a v ail a bl e

F ull y  S u p er vi s e d S pri n kl er 

S y st e m

N ot  F ull y S u p er vi s e d or 

N/ A

L e n gt h 

( m)

N o of 

St or e y s

L e n gt h-

h ei g ht 

F a ct or

S u b-

C o n dit o n

C h ar g e 

( %)

T ot al 

C h ar g e 

( %)

T ot al 

E x p o s ur e 

C h ar g e 

( L/ mi n)

Si d e 1 9. 4 2 3. 1 t o 1 0 T y p e A 2 2. 2 4 8 8. 6 2 C 1 9 %

Si d e 2 5 0 6 > 4 5. 1 T y p e A 2 2. 2 4 8 8. 6 6 0 %

Fr o nt 1 5. 8 9 3 1 0. 1 t o 2 0 T y p e A 2. 9 2 4 1 1. 6 8 3 A 1 2 %

B a c k 5 0 6 > 4 5. 1 T y p e A 0 2 0 6 0 %

1 6, 0 0 0

2 6 7

N o

2 6 7

E x p o s ur e C h ar g e s f or E x p o si n g W all s of W o o d Fr a m e C o n str u cti o n (fr o m T a bl e G 5)

T y p e A  W o o d- Fr a m e or n o n- c o n b u sti bl e

T y p e B  Or di n ar y or fir e-r e si sit v e wit h u n pr ot e ct e d o p e ni n g s

T y p e C  Or di n ar y or fir e-r e si sit v e wit h s e mi- pr ot e ct e d o p e ni n g s

T y p e D  Or di n ar y or fir e-r e si sit v e wit h bl a n k w all

C o n dit o n s f or S e p ar ati o n

S e p ar ati o n Di st  C o n diti o n

0 m t o 3 m 1

3. 1 m t o 1 0 m 2

1 0. 1 m t o 2 0 m 3

2 0. 1 m t o 3 0 m 4

3 0. 1 m t o 4 5 m 5

> 4 5. 1 m 6

E x p o s e d W all L e n gt h

3 1 % 3, 6 8 9 1 5, 5 8 9

O bt ai n R e q uir e d 

Fir e Fl o w

T ot al R e q uir e d Fir e Fl o w, R o u n d e d t o t h e N e ar e st 1, 0 0 0 L/ mi n =

T ot al R e q uir e d Fir e Fl o w ( R F F), L/ s e c =

C a n t h e T ot al Fir e Fl o w b e C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) b a s e d o n " T E C H N C A L B U L L E TI N I S T B- 2 0 1 8- 0 2", ( y e s/ n o) = 

T ot al R e q uir e d Fir e Fl o w ( R F F).  If R F F < 1 6 7 u s e R F F ( L/ s e c) =

C h o o s e Str u ct ur e 

E x p o s ur e Di st a n c e

E x p o s ur e s

S e p ar-

ati o n 

Di st      

( m)

C o n d
S e p ar ati o n

C o n dit o n

E x p o si n g 

W all t y p e

0 1 1, 9 0 0

0 %

- 1 0 %

N ot F ull y S u p er vi s e d or N/ A 0 % 0 1 1, 9 0 0

0 %

C h o o s e R e d u cti o n 

D u e t o S pri n kl er 

S y st e m

- 3 0 %
N o S pri n kl er 0 % 0 1 1, 9 0 0

0 %

- 1 0 %

N ot St a n d ar d W at er S u p pl y or U n a v ail a bl e 0 %

R e d u cti o n s/I n cr e a s e s D u e t o F a ct or s Eff e cti n g B ur ni n g

1 1, 9 0 0

- 1 5 %

0 %

1 5 %

2 5 %

C h o o s e 

C o m b u sti bilit y of 

B uil di n g C o nt e nt s

- 2 5 %

Li mit e d C o m b u sti bl e - 1 5 % - 2, 1 0 0

M ulti pli er I n p ut

Fl o or 2 1 0 3 5 1 0 3 5

4 1 4 0. 0 m²

1 4, 0 0 0

F = 2 2 0 * C * S Q R T( A) 1 4, 1 5 5

R o u n d e d t o n e ar e st 1, 0 0 0

I n p ut B uil di n g Fl o or 

Ar e a s ( A)

Ar e a Ar e a U s e d

Fl o or 1 1 0 3 5 1 0 3 5

Fl o or 4 1 0 3 5 1 0 3 5

Fl o or 3 1 0 3 5 1 0 3 5

M ulti pli er I n p ut V al u e U s e d
Fir e Fl o w T ot al 

( L/ mi n)

C h o o s e B uil di n g 

Fr a m e ( C)

1. 5

Or di n ar y C o n str u cti o n 1

1

0. 8

0. 6



T A B L E B 1 7

FI R E F L O W R E Q UI R E M E N T S B A S E D O N FI R E U N D E R W RI T E R S S U R V E Y( F U S) 1 9 9 9
B uil di n g # / T y p e: Mi x e d U s e B uil di n g

A n e sti m at e of t h e Fir e Fl o w r e q uir e d f or a gi v e n fir e ar e a m a y b e e sti m at e d b y:

F = 2 2 0 * C * S Q R T( A)

w h er e:  F = r e q uir e d fir e fl o w i n litr e s p er mi n ut e

A = t ot al fl o or ar e a i n m 2  (i n cl u di n g all st or e y s, b ut e x cl u di n g b a s e m e nt s at l e a st 5 0 % b el o w gr a d e)

C = c o effi ci e nt r el at e d t o t h e t y p e of c o n str u cti o n

T a s k  O pti o n s

W o o d Fr a m e

Or di n ar y C o n str u cti o n

N o n- c o m b u sti bl e 

C o n str u cti o n

Fir e R e si sti v e C o n str u cti o n

% U s e d

5 0 %

5 0 %

5 0 %

5 0 %

5 0 %

5 0 %

5 0 %

1 0 0 %

1 0 0 %

Fir e Fl o w ( F)

Fir e Fl o w ( F)

T a s k  O pti o n s
V al u e 

U s e d

Fir e Fl o w 

C h a n g e 

( L/ mi n)

Fir e Fl o w 

T ot al 

( L/ mi n)

N o n- c o m b u sti bl e

Li mit e d C o m b u sti bl e

C o m b u sti bl e

Fr e e B ur ni n g

R a pi d B ur ni n g

A d e q u at e  S pri n kl er 

C o nf or m s t o N F P A 1 3

N o  S pri n kl er

St a n d ar d  W at er S u p pl y f or 

Fir e D e p art m e nt H o s e Li n e 

a n d f or S pri n kl er S y st e m

N ot St a n d ar d W at er 

S u p pl y or U n a v ail a bl e

F ull y  S u p er vi s e d S pri n kl er 

S y st e m

N ot  F ull y S u p er vi s e d or 

N/ A

L e n gt h 

( m)

N o of 

St or e y s

L e n gt h-

h ei g ht 

F a ct or

S u b-

C o n dit o n

C h ar g e 

( %)

T ot al 

C h ar g e 

( %)

T ot al 

E x p o s ur e 

C h ar g e 

( L/ mi n)

Si d e 1 1 6. 4 3 1 0. 1 t o 2 0 T y p e A 1 5. 5 3 4 6. 4 4 3 B 1 3 %

Si d e 2 3 2. 2 4 5 3 0. 1 t o 4 5 T y p e A 8. 4 4 3 3. 4 8 5 B 5 %

Fr o nt 3 1. 5 2 5 3 0. 1 t o 4 5 T y p e A 1 9. 6 4 2 3 9. 2 8 5 B 5 %

B a c k 5 0 6 > 4 5. 1 T y p e A 0 0 0 6 0 %

1 1, 0 0 0

1 8 3

N o

1 8 3

E x p o s ur e C h ar g e s f or E x p o si n g W all s of W o o d Fr a m e C o n str u cti o n (fr o m T a bl e G 5)

T y p e A  W o o d- Fr a m e or n o n- c o n b u sti bl e

T y p e B  Or di n ar y or fir e-r e si sit v e wit h u n pr ot e ct e d o p e ni n g s

T y p e C  Or di n ar y or fir e-r e si sit v e wit h s e mi- pr ot e ct e d o p e ni n g s

T y p e D  Or di n ar y or fir e-r e si sit v e wit h bl a n k w all

C o n dit o n s f or S e p ar ati o n

S e p ar ati o n Di st  C o n diti o n

0 m t o 3 m 1

3. 1 m t o 1 0 m 2

1 0. 1 m t o 2 0 m 3

2 0. 1 m t o 3 0 m 4

3 0. 1 m t o 4 5 m 5

> 4 5. 1 m 6

M ulti pli er I n p ut V al u e U s e d  Fir e Fl o w T ot al ( L/ mi n)

C h o o s e B uil di n g 

Fr a m e ( C)

1. 5

N o n- c o m b u sti bl e C o n str u cti o n 0. 8

1

0. 8

0. 6

I n p ut B uil di n g Fl o or 

Ar e a s ( A)

Ar e a Ar e a U s e d

Fl o or 8 1 3 2 7

1 3 2 7

1 3 2 7

Fl o or 9 1 3 2 7 6 6 3. 5

Fl o or 2 1 9 5 3 1 9 5 3

Fl o or 1 1 9 5 3 1 9 5 3

8 8 6 3. 5 m²

6 6 3. 5

9 7 6. 5

1 6, 5 7 0

R o u n d e d t o n e ar e st 1, 0 0 0 1 7, 0 0 0

R e d u cti o n s/I n cr e a s e s D u e t o F a ct or s Eff e cti n g B ur ni n g

M ulti pli er I n p ut

1 4, 4 5 0

- 1 5 %

0 %

1 5 %

2 5 %

C h o o s e 

C o m b u sti bilit y of 

B uil di n g C o nt e nt s

- 2 5 %

Li mit e d C o m b u sti bl e - 1 5 % - 2, 5 5 0

- 1 0 %

F ull y S u p er vi s e d S pri n kl er S y st e m - 1 0 % - 1, 4 4 5

1 0, 1 1 5

0 %

- 1 0 %
St a n d ar d W at er S u p pl y f or Fir e D e p art m e nt H o s e Li n e a n d f or 

S pri n kl er S y st e m
- 1 0 % 8, 6 7 0

- 3 0 %
A d e q u at e S pri n kl er C o nf or m s t o N F P A 1 3 - 3 0 % - 4, 3 3 5

- 1, 4 4 5

0 %

7, 2 2 5

0 %

3, 3 2 4 1 0, 5 4 9

O bt ai n R e q uir e d 

Fir e Fl o w

T ot al R e q uir e d Fir e Fl o w, R o u n d e d t o t h e N e ar e st 1, 0 0 0 L/ mi n =

T ot al R e q uir e d Fir e Fl o w ( R F F), L/ s e c =

C a n t h e T ot al Fir e Fl o w b e C a p p e d at 1 0, 0 0 0 L/ mi n ( 1 6 7 L/ s e c) b a s e d o n " T E C H N C A L B U L L E TI N I S T B- 2 0 1 8- 0 2", ( y e s/ n o) = 

T ot al R e q uir e d Fir e Fl o w ( R F F).  If R F F < 1 6 7 u s e R F F ( L/ s e c) =

C h o o s e Str u ct ur e 

E x p o s ur e Di st a n c e

E x p o s ur e s

S e p ar-

ati o n 

Di st      

( m)

C o n d
S e p ar ati o n

C o n dit o n

E x p o si n g 

W all t y p e

C h o o s e R e d u cti o n 

D u e t o S pri n kl er 

S y st e m

Fl o or 3

Fl o or 7

Fl o or 6

Fl o or 5

Fl o or 4

E x p o s e d W all L e n gt h

2 3 %

F = 2 2 0 * C * S Q R T( A)

1 3 2 7

1 3 2 7

1 9 5 3

6 6 3. 5

6 6 3. 5

6 6 3. 5

6 6 3. 5



E X P S er vi c es I n c.
F u n cti o n al Sit e S er vi ci n g a n d St or m w at er M a n a g e m e nt R e p ort

6 1 7 1 H a z el d e a n R o a d 
0 0 2 5 8 7 8 0- A 0

2 0 2 1- 0 4- 2 9

 

 

A p p e n di x C 
 

A p p e n di x C – W at er G e m s O ut p ut T a bl e s 

•   S c e n ari o 1 A R e s ult T a bl e s ( P e a k H o ur) B a s e d o n Si ngl e F e e d fr o m C o n n e cti o n # 1 

•   J u n cti o n T a bl e 
•   Pi p e T a bl e 
•   R e s er v oir T a bl e 

•   S c e n ari o 1 B R e s ult T a bl e s ( P e a k H o ur) B a s e d o n Si ngl e F e e d fr o m C o n n e cti o n # 1 

•   J u n cti o n T a bl e 
•   Pi p e T a bl e 
•   R e s er v oir T a bl e 

•   S c e n ari o 1 C R e s ult T a bl e s ( M a x D a y Pl u s Fir e Fl o w) B a s e d o n Si n gl e F e e d fr o m C o n n e cti o n # 1 

•   J u n cti o n T a bl e 
•   Pi p e T a bl e 
•   R e s er v oir T a bl e 
•   Fir e Fl o w R e p ort 

•   S c e n ari o 2 A R e s ult T a bl e s ( P e a k H o ur) B a s e d o n Si ngl e F e e d fr o m C o n n e cti o n # 2 

•   J u n cti o n T a bl e 
•   Pi p e T a bl e 
•   R e s er v oir T a bl e 

•   S c e n ari o 2 B R e s ult T a bl e s ( P e a k H o ur) B a s e d o n Si ngl e F e e d fr o m C o n n e cti o n # 2 

•   J u n cti o n T a bl e 
•   Pi p e T a bl e 
•   R e s er v oir T a bl e 

•   S c e n ari o 2 C R e s ult T a bl e s ( M a x D a y Pl u s Fir e Fl o w) B a s e d o n Si n gl e F e e d fr o m C o n n e cti o n # 2 

•   J u n cti o n T a bl e 
•   Pi p e T a bl e 
•   R e s er v oir T a bl e 
•   Fir e Fl o w R e p ort 

 

  



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

A v e r a g e D a y - B o u n d a r y C o n di t o n, L o c a ti o n 1
J u n c ti o n T a bl e - Ti m e: 0. 0 0 h o u r s

Pr e s s ur e
( p si)

H y dr a uli c 
Gr a d e
( m)

D e m a n d
( L/ s)

El e v ati o n
( m)

L a b el

5 4. 71 6 0. 7 01. 5 21 2 2. 1 9J- 0 1

5 8. 21 6 0. 7 00. 3 21 1 9. 6 9J- 0 2

5 9. 71 6 0. 7 00. 1 51 1 8. 6 7J- 0 3

6 0. 01 6 0. 7 00. 2 21 1 8. 4 5J- 0 4

6 1. 41 6 0. 7 00. 3 01 1 7. 4 3J- 0 5

6 2. 01 6 0. 7 00. 3 31 1 7. 0 2J- 0 6

5 9. 41 6 0. 7 00. 1 51 1 8. 8 8J- 0 7

5 8. 11 6 0. 7 00. 0 81 1 9. 7 6J- 0 8

6 1. 91 6 0. 7 00. 1 61 1 7. 1 2J- 0 9

5 6. 71 6 0. 7 00. 0 01 2 0. 7 6J- 1 0

6 0. 71 6 0. 7 00. 0 01 1 7. 9 2J- 1 3

5 8. 11 6 0. 7 00. 0 01 1 9. 7 6J- 1 6

5 9. 51 6 0. 7 00. 0 01 1 8. 8 0J- 1 7

5 7. 21 6 0. 7 00. 0 01 2 0. 4 0J- 1 8

6 0. 31 6 0. 7 00. 0 01 1 8. 2 1J- 2 2

5 7. 01 6 0. 7 00. 0 01 2 0. 5 1J- 2 3

5 8. 51 6 0. 7 00. 0 01 1 9. 5 0J- 2 4

5 9. 51 6 0. 7 00. 0 01 1 8. 8 0J- 2 5

6 0. 61 6 0. 7 00. 0 01 1 8. 0 0J- 2 8

Pi p e T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e 
( St o p)
( m)

H y dr a uli c 
Gr a d e 
( St art)

( m)

V el o cit y
( m/ s)

Fl o w
( L/ s)

H a z e n-
Willi a m s 

C

L e n gt h 
( S c al e d)

( m)

Di a m et er
( m m)

St o p 
N o d e

St art 
N o d e

L a b el

1 6 0. 7 01 6 0. 7 00. 0 1- 0. 2 61 1 0. 01 6 72 0 4. 0J- 0 2J- 0 1P- 1

1 6 0. 7 01 6 0. 7 00. 0 2- 0. 5 81 1 0. 07 32 0 4. 0J- 0 3J- 0 2P- 2

1 6 0. 7 01 6 0. 7 00. 0 00. 0 01 2 0. 07 72 9 7. 0J- 1 7J- 0 3P- 4

1 6 0. 7 01 6 0. 7 00. 0 1- 0. 7 31 2 0. 04 12 9 7. 0J- 0 4J- 0 3P- 5

1 6 0. 7 01 6 0. 7 00. 0 2- 1. 0 61 2 0. 07 62 9 7. 0J- 0 7J- 0 4P- 6

1 6 0. 7 01 6 0. 7 00. 0 2- 1. 4 71 2 0. 07 22 9 7. 0J- 0 8J- 0 7P- 7

1 6 0. 7 01 6 0. 7 00. 0 3- 1. 9 71 2 0. 01 92 9 7. 0J- 1 6J- 0 8P- 8

1 6 0. 7 01 6 0. 7 00. 0 3- 1. 9 71 2 0. 04 62 9 7. 0J- 1 0J- 1 6P- 9

1 6 0. 7 01 6 0. 7 00. 0 5- 3. 2 31 2 0. 06 22 9 7. 0J- 2 3J- 1 0P- 1 0( 1)

1 6 0. 7 01 6 0. 7 00. 0 4- 2. 8 91 2 0. 02 72 9 7. 0J- 1 8J- 2 3P- 1 0( 2)

1 6 0. 7 01 6 0. 7 00. 0 41. 2 61 1 0. 06 92 0 4. 0J- 0 1J- 1 0P- 1 1

1 6 0. 7 01 6 0. 7 00. 0 00. 1 11 1 0. 01 1 52 0 4. 0J- 0 5J- 0 4P- 1 2

1 6 0. 7 01 6 0. 7 00. 0 1- 0. 1 91 1 0. 07 52 0 4. 0J- 0 6J- 0 5P- 1 3

1 6 0. 7 01 6 0. 7 00. 0 1- 0. 2 61 1 0. 01 2 02 0 4. 0J- 0 7J- 0 6P- 1 4

1 6 0. 7 01 6 0. 7 00. 0 00. 0 01 3 0. 02 01 5 2. 4J- 1 3J- 2 2P- 1 6

1 6 0. 7 01 6 0. 7 00. 0 1- 0. 4 21 1 0. 04 82 0 4. 0J- 2 2J- 0 9P- 2 3( 1)

1 6 0. 7 01 6 0. 7 00. 0 1- 0. 4 21 1 0. 06 92 0 4. 0J- 0 8J- 2 2P- 2 3( 2)

1 6 0. 7 01 6 0. 7 00. 0 1- 0. 2 61 1 0. 07 12 0 4. 0J- 0 9J- 0 6P- 2 4

1 6 0. 7 01 6 0. 7 00. 0 13. 2 31 3 0. 01 66 0 0. 0J- 1 8R- 1P- 2 5

P a g e 1 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

A v e r a g e D a y - B o u n d a r y C o n di t o n, L o c a ti o n 1
Pi p e T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e 
( St o p)
( m)

H y dr a uli c 
Gr a d e 
( St art)

( m)

V el o cit y
( m/ s)

Fl o w
( L/ s)

H a z e n-
Willi a m s 

C

L e n gt h 
( S c al e d)

( m)

Di a m et er
( m m)

St o p 
N o d e

St art 
N o d e

L a b el

( N/ A)( N/ A)( N/ A)( N/ A)1 3 0. 01 66 0 0. 0J- 1 7R- 2P- 2 6

1 6 0. 7 01 6 0. 7 00. 0 1- 0. 3 41 1 0. 06 82 0 4. 0J- 2 4J- 2 3P- 2 8

1 6 0. 7 01 6 0. 7 00. 0 1- 0. 3 41 1 0. 06 22 0 4. 0J- 2 5J- 2 4P- 2 9

1 6 0. 7 01 6 0. 7 00. 0 1- 0. 3 41 1 0. 06 42 0 4. 0J- 2 8J- 2 5P- 3 2

1 6 0. 7 01 6 0. 7 00. 0 00. 3 41 3 0. 02 1 97 6 2. 0J- 2 8J- 1 8P- 3 3

P a g e 2 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

A v e r a g e D a y - B o u n d a r y C o n di t o n, L o c a ti o n 1
R e s e r v oi r T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e
( m)

Fl o w ( O ut n et)
( L/ s)

Z o n eEl e v ati o n
( m)

L a b el

1 6 0. 7 03. 2 3< N o n e >1 6 0. 7 0R- 1

( N/ A)( N/ A)< N o n e >1 6 0. 7 0R- 2

P a g e 3 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

P e a k H o u r - B o u n d a r y C o n di t o n, L o c a ti o n 1
J u n c ti o n T a bl e - Ti m e: 0. 0 0 h o u r s

Pr e s s ur e
( p si)

H y dr a uli c 
Gr a d e
( m)

D e m a n d
( L/ s)

El e v ati o n
( m)

L a b el

4 9. 11 5 6. 7 58. 2 81 2 2. 1 9J- 0 1

5 2. 61 5 6. 7 51. 7 81 1 9. 6 9J- 0 2

5 4. 11 5 6. 7 60. 8 11 1 8. 6 7J- 0 3

5 4. 41 5 6. 7 61. 2 01 1 8. 4 5J- 0 4

5 5. 81 5 6. 7 61. 6 21 1 7. 4 3J- 0 5

5 6. 41 5 6. 7 61. 8 01 1 7. 0 2J- 0 6

5 3. 81 5 6. 7 60. 8 41 1 8. 8 8J- 0 7

5 2. 51 5 6. 7 70. 4 21 1 9. 7 6J- 0 8

5 6. 31 5 6. 7 60. 9 01 1 7. 1 2J- 0 9

5 1. 11 5 6. 7 70. 0 01 2 0. 7 6J- 1 0

5 5. 11 5 6. 7 60. 0 01 1 7. 9 2J- 1 3

5 2. 51 5 6. 7 70. 0 01 1 9. 7 6J- 1 6

5 3. 91 5 6. 7 60. 0 01 1 8. 8 0J- 1 7

5 1. 71 5 6. 8 00. 0 01 2 0. 4 0J- 1 8

5 4. 71 5 6. 7 60. 0 01 1 8. 2 1J- 2 2

5 1. 51 5 6. 7 90. 0 01 2 0. 5 1J- 2 3

5 2. 91 5 6. 8 00. 0 01 1 9. 5 0J- 2 4

5 3. 91 5 6. 8 00. 0 01 1 8. 8 0J- 2 5

5 5. 11 5 6. 8 00. 0 01 1 8. 0 0J- 2 8

Pi p e T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e 
( St o p)
( m)

H y dr a uli c 
Gr a d e 
( St art)

( m)

V el o cit y
( m/ s)

Fl o w
( L/ s)

H a z e n-
Willi a m s 

C

L e n gt h 
( S c al e d)

( m)

Di a m et er
( m m)

St o p 
N o d e

St art 
N o d e

L a b el

1 5 6. 7 51 5 6. 7 50. 0 4- 1. 3 91 1 0. 01 6 72 0 4. 0J- 0 2J- 0 1P- 1

1 5 6. 7 61 5 6. 7 50. 1 0- 3. 1 71 1 0. 07 32 0 4. 0J- 0 3J- 0 2P- 2

1 5 6. 7 61 5 6. 7 60. 0 00. 0 01 2 0. 07 72 9 7. 0J- 1 7J- 0 3P- 4

1 5 6. 7 61 5 6. 7 60. 0 6- 3. 9 81 2 0. 04 12 9 7. 0J- 0 4J- 0 3P- 5

1 5 6. 7 61 5 6. 7 60. 0 8- 5. 7 61 2 0. 07 62 9 7. 0J- 0 7J- 0 4P- 6

1 5 6. 7 71 5 6. 7 60. 1 2- 8. 0 21 2 0. 07 22 9 7. 0J- 0 8J- 0 7P- 7

1 5 6. 7 71 5 6. 7 70. 1 6- 1 0. 7 61 2 0. 01 92 9 7. 0J- 1 6J- 0 8P- 8

1 5 6. 7 71 5 6. 7 70. 1 6- 1 0. 7 61 2 0. 04 62 9 7. 0J- 1 0J- 1 6P- 9

1 5 6. 7 91 5 6. 7 70. 2 5- 1 7. 6 51 2 0. 06 22 9 7. 0J- 2 3J- 1 0P- 1 0( 1)

1 5 6. 8 01 5 6. 7 90. 2 3- 1 5. 7 91 2 0. 02 72 9 7. 0J- 1 8J- 2 3P- 1 0( 2)

1 5 6. 7 51 5 6. 7 70. 2 16. 8 91 1 0. 06 92 0 4. 0J- 0 1J- 1 0P- 1 1

1 5 6. 7 61 5 6. 7 60. 0 20. 5 91 1 0. 01 1 52 0 4. 0J- 0 5J- 0 4P- 1 2

1 5 6. 7 61 5 6. 7 60. 0 3- 1. 0 31 1 0. 07 52 0 4. 0J- 0 6J- 0 5P- 1 3

1 5 6. 7 61 5 6. 7 60. 0 4- 1. 4 21 1 0. 01 2 02 0 4. 0J- 0 7J- 0 6P- 1 4

1 5 6. 7 61 5 6. 7 60. 0 00. 0 01 1 0. 02 02 0 4. 0J- 1 3J- 2 2P- 1 6

1 5 6. 7 61 5 6. 7 60. 0 7- 2. 3 11 1 0. 04 82 0 4. 0J- 2 2J- 0 9P- 2 3( 1)

1 5 6. 7 71 5 6. 7 60. 0 7- 2. 3 11 1 0. 06 92 0 4. 0J- 0 8J- 2 2P- 2 3( 2)

1 5 6. 7 61 5 6. 7 60. 0 4- 1. 4 11 1 0. 07 12 0 4. 0J- 0 9J- 0 6P- 2 4

1 5 6. 8 01 5 6. 8 00. 0 61 7. 6 51 3 0. 01 66 0 0. 0J- 1 8R- 1P- 2 5

P a g e 4 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

P e a k H o u r - B o u n d a r y C o n di t o n, L o c a ti o n 1
Pi p e T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e 
( St o p)
( m)

H y dr a uli c 
Gr a d e 
( St art)

( m)

V el o cit y
( m/ s)

Fl o w
( L/ s)

H a z e n-
Willi a m s 

C

L e n gt h 
( S c al e d)

( m)

Di a m et er
( m m)

St o p 
N o d e

St art 
N o d e

L a b el

( N/ A)( N/ A)( N/ A)( N/ A)1 3 0. 01 66 0 0. 0J- 1 7R- 2P- 2 6

1 5 6. 8 01 5 6. 7 90. 0 6- 1. 8 61 1 0. 06 82 0 4. 0J- 2 4J- 2 3P- 2 8

1 5 6. 8 01 5 6. 8 00. 0 6- 1. 8 61 1 0. 06 22 0 4. 0J- 2 5J- 2 4P- 2 9

1 5 6. 8 01 5 6. 8 00. 0 6- 1. 8 61 1 0. 06 42 0 4. 0J- 2 8J- 2 5P- 3 2

1 5 6. 8 01 5 6. 8 00. 0 01. 8 61 3 0. 02 1 97 6 2. 0J- 2 8J- 1 8P- 3 3

P a g e 5 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

P e a k H o u r - B o u n d a r y C o n di t o n, L o c a ti o n 1
R e s e r v oi r T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e
( m)

Fl o w ( O ut n et)
( L/ s)

Z o n eEl e v ati o n
( m)

L a b el

1 5 6. 8 01 7. 6 5< N o n e >1 5 6. 8 0R- 1

( N/ A)( N/ A)< N o n e >1 5 6. 7 0R- 2

P a g e 6 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

M a x D a y Pl u s Fi r e Fl o w - B o u n d a r y C o n di t o n, L o c a ti o n 1
J u n c ti o n T a bl e - Ti m e: 0. 0 0 h o u r s

Pr e s s ur e
( p si)

H y dr a uli c 
Gr a d e
( m)

D e m a n d
( L/ s)

El e v ati o n
( m)

L a b el

5 4. 61 6 0. 6 83. 8 01 2 2. 1 9J- 0 1

5 8. 21 6 0. 6 80. 7 51 1 9. 6 9J- 0 2

5 9. 61 6 0. 6 80. 3 71 1 8. 6 7J- 0 3

5 9. 91 6 0. 6 80. 5 71 1 8. 4 5J- 0 4

6 1. 41 6 0. 6 80. 7 11 1 7. 4 3J- 0 5

6 2. 01 6 0. 6 80. 7 71 1 7. 0 2J- 0 6

5 9. 31 6 0. 6 80. 4 41 1 8. 8 8J- 0 7

5 8. 11 6 0. 6 80. 2 21 1 9. 7 6J- 0 8

6 1. 81 6 0. 6 70. 3 81 1 7. 1 2J- 0 9

5 6. 71 6 0. 6 90. 0 01 2 0. 7 6J- 1 0

6 0. 71 6 0. 6 64. 3 21 1 7. 9 2J- 1 3

5 8. 11 6 0. 6 80. 0 01 1 9. 7 6J- 1 6

5 9. 41 6 0. 6 80. 0 01 1 8. 8 0J- 1 7

5 7. 21 6 0. 7 00. 0 01 2 0. 4 0J- 1 8

6 0. 31 6 0. 6 70. 0 01 1 8. 2 1J- 2 2

5 7. 01 6 0. 7 00. 0 01 2 0. 5 1J- 2 3

5 8. 51 6 0. 7 00. 0 01 1 9. 5 0J- 2 4

5 9. 51 6 0. 7 00. 0 01 1 8. 8 0J- 2 5

6 0. 61 6 0. 7 00. 0 01 1 8. 0 0J- 2 8

Pi p e T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e 
( St o p)
( m)

H y dr a uli c 
Gr a d e 
( St art)

( m)

V el o cit y
( m/ s)

Fl o w
( L/ s)

H a z e n-
Willi a m s 

C

L e n gt h 
( S c al e d)

( m)

Di a m et er
( m m)

St o p 
N o d e

St art 
N o d e

L a b el

1 6 0. 6 81 6 0. 6 80. 0 0- 0. 0 31 1 0. 01 6 72 0 4. 0J- 0 2J- 0 1P- 1

1 6 0. 6 81 6 0. 6 80. 0 2- 0. 7 81 1 0. 07 32 0 4. 0J- 0 3J- 0 2P- 2

1 6 0. 6 81 6 0. 6 80. 0 00. 0 01 2 0. 07 72 9 7. 0J- 1 7J- 0 3P- 4

1 6 0. 6 81 6 0. 6 80. 0 2- 1. 1 51 2 0. 04 12 9 7. 0J- 0 4J- 0 3P- 5

1 6 0. 6 81 6 0. 6 80. 0 4- 2. 9 81 2 0. 07 62 9 7. 0J- 0 7J- 0 4P- 6

1 6 0. 6 81 6 0. 6 80. 0 7- 5. 0 01 2 0. 07 22 9 7. 0J- 0 8J- 0 7P- 7

1 6 0. 6 81 6 0. 6 80. 1 2- 8. 5 61 2 0. 01 92 9 7. 0J- 1 6J- 0 8P- 8

1 6 0. 6 91 6 0. 6 80. 1 2- 8. 5 61 2 0. 04 62 9 7. 0J- 1 0J- 1 6P- 9

1 6 0. 7 01 6 0. 6 90. 1 8- 1 2. 3 31 2 0. 06 22 9 7. 0J- 2 3J- 1 0P- 1 0( 1)

1 6 0. 7 01 6 0. 7 00. 1 6- 1 1. 0 31 2 0. 02 72 9 7. 0J- 1 8J- 2 3P- 1 0( 2)

1 6 0. 6 81 6 0. 6 90. 1 23. 7 71 1 0. 06 92 0 4. 0J- 0 1J- 1 0P- 1 1

1 6 0. 6 81 6 0. 6 80. 0 41. 2 61 1 0. 01 1 52 0 4. 0J- 0 5J- 0 4P- 1 2

1 6 0. 6 81 6 0. 6 80. 0 20. 5 51 1 0. 07 52 0 4. 0J- 0 6J- 0 5P- 1 3

1 6 0. 6 81 6 0. 6 80. 0 5- 1. 5 81 1 0. 01 2 02 0 4. 0J- 0 7J- 0 6P- 1 4

1 6 0. 6 61 6 0. 6 70. 2 44. 3 21 3 0. 02 01 5 2. 4J- 1 3J- 2 2P- 1 6

1 6 0. 6 71 6 0. 6 70. 0 30. 9 81 1 0. 04 82 0 4. 0J- 2 2J- 0 9P- 2 3( 1)

1 6 0. 6 81 6 0. 6 70. 1 0- 3. 3 41 1 0. 06 92 0 4. 0J- 0 8J- 2 2P- 2 3( 2)

1 6 0. 6 71 6 0. 6 80. 0 41. 3 61 1 0. 07 12 0 4. 0J- 0 9J- 0 6P- 2 4

1 6 0. 7 01 6 0. 7 00. 0 41 2. 3 31 3 0. 01 66 0 0. 0J- 1 8R- 1P- 2 5

P a g e 7 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

M a x D a y Pl u s Fi r e Fl o w - B o u n d a r y C o n di t o n, L o c a ti o n 1
Pi p e T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e 
( St o p)
( m)

H y dr a uli c 
Gr a d e 
( St art)

( m)

V el o cit y
( m/ s)

Fl o w
( L/ s)

H a z e n-
Willi a m s 

C

L e n gt h 
( S c al e d)

( m)

Di a m et er
( m m)

St o p 
N o d e

St art 
N o d e

L a b el

( N/ A)( N/ A)( N/ A)( N/ A)1 3 0. 01 66 0 0. 0J- 1 7R- 2P- 2 6

1 6 0. 7 01 6 0. 7 00. 0 4- 1. 3 01 1 0. 06 82 0 4. 0J- 2 4J- 2 3P- 2 8

1 6 0. 7 01 6 0. 7 00. 0 4- 1. 3 01 1 0. 06 22 0 4. 0J- 2 5J- 2 4P- 2 9

1 6 0. 7 01 6 0. 7 00. 0 4- 1. 3 01 1 0. 06 42 0 4. 0J- 2 8J- 2 5P- 3 2

1 6 0. 7 01 6 0. 7 00. 0 01. 3 01 3 0. 02 1 97 6 2. 0J- 2 8J- 1 8P- 3 3

P a g e 8 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

M a x D a y Pl u s Fi r e Fl o w - B o u n d a r y C o n di t o n, L o c a ti o n 1
Fi r e Fl o w R e p o r t - Ti m e: 0. 0 0 h o u r s

J u n cti o n w/ 
Mi ni m u m 
Pr e s s ur e 
( Z o n e @ 

T ot al Fl o w 
N e e d e d)

S ati sfi e s Fir e 
Fl o w 

C o n str ai nt s ?

Pr e s s ur e 
( C al c ul at e d 
Z o n e L o w er 

Li mit)
( p si)

Pr e s s ur e 
( C al c ul at e d 
R e si d u al)

( p si)

Fl o w ( T ot al 
A v ail a bl e)

( L/ s)

Fl o w ( T ot al 
N e e d e d)

( L/ s)

Fir e Fl o w 
( A v ail a bl e)

( L/ s)

L a b el

J- 2 2Tr u e4 2. 22 0. 02 3 0. 3 01 8 7. 3 22 2 5. 9 8J- 1 3

J- 0 2Tr u e4 2. 32 5. 73 0 3. 8 01 8 6. 8 03 0 0. 0 0J- 0 1

J- 1 3Tr u e3 0. 53 0. 13 0 0. 0 01 8 3. 0 03 0 0. 0 0J- 2 2

J- 0 1Tr u e3 9. 12 4. 63 0 0. 7 51 8 3. 7 53 0 0. 0 0J- 0 2

J- 2 4Tr u e5 0. 14 4. 03 0 0. 0 02 8 3. 0 03 0 0. 0 0J- 2 5

J- 2 5Tr u e5 1. 24 2. 33 0 0. 0 02 8 3. 0 03 0 0. 0 0J- 2 4

J- 2 2Tr u e3 5. 82 9. 13 0 0. 3 81 8 3. 3 83 0 0. 0 0J- 0 9

J- 0 1Tr u e4 1. 22 7. 13 0 0. 7 11 8 3. 7 13 0 0. 0 0J- 0 5

J- 0 1Tr u e4 5. 94 5. 93 0 0. 2 21 8 3. 2 23 0 0. 0 0J- 0 8

J- 0 1Tr u e4 7. 04 9. 03 0 0. 0 01 8 3. 0 03 0 0. 0 0J- 1 0

J- 0 1Tr u e3 9. 73 5. 33 0 0. 7 71 8 3. 7 73 0 0. 0 0J- 0 6

J- 0 1Tr u e4 0. 04 0. 23 0 0. 3 71 8 3. 3 73 0 0. 0 0J- 0 3

J- 0 1Tr u e4 6. 14 7. 03 0 0. 0 01 8 3. 0 03 0 0. 0 0J- 1 6

J- 0 1Tr u e4 0. 23 3. 53 0 0. 0 01 8 3. 0 03 0 0. 0 0J- 1 7

J- 0 1Tr u e4 4. 74 4. 13 0 0. 4 41 8 3. 4 43 0 0. 0 0J- 0 7

J- 0 1Tr u e4 2. 04 2. 33 0 0. 5 71 8 3. 5 73 0 0. 0 0J- 0 4

J- 0 1Tr u e5 2. 65 5. 03 0 0. 0 02 6 7. 0 03 0 0. 0 0J- 2 3

J- 0 1Tr u e5 4. 66 0. 53 0 0. 0 02 6 7. 0 03 0 0. 0 0J- 2 8

J- 0 1Tr u e5 4. 65 7. 23 0 0. 0 01 8 3. 0 03 0 0. 0 0J- 1 8

R e s e r v oi r T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e
( m)

Fl o w ( O ut n et)
( L/ s)

Z o n eEl e v ati o n
( m)

L a b el

1 6 0. 7 01 2. 3 3< N o n e >1 6 0. 7 0R- 1

( N/ A)( N/ A)< N o n e >1 6 0. 7 0R- 2

P a g e 9 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

A v e r a g e D a y - B o u n d a r y C o n di t o n, L o c a ti o n 2
J u n c ti o n T a bl e - Ti m e: 0. 0 0 h o u r s

Pr e s s ur e
( p si)

H y dr a uli c 
Gr a d e
( m)

D e m a n d
( L/ s)

El e v ati o n
( m)

L a b el

5 4. 71 6 0. 7 01. 5 21 2 2. 1 9J- 0 1

5 8. 21 6 0. 7 00. 3 21 1 9. 6 9J- 0 2

5 9. 71 6 0. 7 00. 1 51 1 8. 6 7J- 0 3

6 0. 01 6 0. 7 00. 2 21 1 8. 4 5J- 0 4

6 1. 41 6 0. 7 00. 3 01 1 7. 4 3J- 0 5

6 2. 01 6 0. 7 00. 3 31 1 7. 0 2J- 0 6

5 9. 41 6 0. 7 00. 1 51 1 8. 8 8J- 0 7

5 8. 11 6 0. 7 00. 0 81 1 9. 7 6J- 0 8

6 1. 91 6 0. 7 00. 1 61 1 7. 1 2J- 0 9

5 6. 71 6 0. 7 00. 0 01 2 0. 7 6J- 1 0

6 0. 71 6 0. 7 00. 0 01 1 7. 9 2J- 1 3

5 8. 11 6 0. 7 00. 0 01 1 9. 7 6J- 1 6

5 9. 51 6 0. 7 00. 0 01 1 8. 8 0J- 1 7

5 7. 21 6 0. 7 00. 0 01 2 0. 4 0J- 1 8

6 0. 31 6 0. 7 00. 0 01 1 8. 2 1J- 2 2

5 7. 01 6 0. 7 00. 0 01 2 0. 5 1J- 2 3

5 8. 51 6 0. 7 00. 0 01 1 9. 5 0J- 2 4

5 9. 51 6 0. 7 00. 0 01 1 8. 8 0J- 2 5

6 0. 61 6 0. 7 00. 0 01 1 8. 0 0J- 2 8

Pi p e T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e 
( St o p)
( m)

H y dr a uli c 
Gr a d e 
( St art)

( m)

V el o cit y
( m/ s)

Fl o w
( L/ s)

H a z e n-
Willi a m s 

C

L e n gt h 
( S c al e d)

( m)

Di a m et er
( m m)

St o p 
N o d e

St art 
N o d e

L a b el

1 6 0. 7 01 6 0. 7 00. 0 2- 0. 5 91 1 0. 01 6 72 0 4. 0J- 0 2J- 0 1P- 1

1 6 0. 7 01 6 0. 7 00. 0 3- 0. 9 11 1 0. 07 32 0 4. 0J- 0 3J- 0 2P- 2

1 6 0. 7 01 6 0. 7 00. 0 5- 3. 2 31 2 0. 07 72 9 7. 0J- 1 7J- 0 3P- 4

1 6 0. 7 01 6 0. 7 00. 0 32. 1 71 2 0. 04 12 9 7. 0J- 0 4J- 0 3P- 5

1 6 0. 7 01 6 0. 7 00. 0 21. 4 81 2 0. 07 62 9 7. 0J- 0 7J- 0 4P- 6

1 6 0. 7 01 6 0. 7 00. 0 21. 0 61 2 0. 07 22 9 7. 0J- 0 8J- 0 7P- 7

1 6 0. 7 01 6 0. 7 00. 0 10. 9 31 2 0. 01 92 9 7. 0J- 1 6J- 0 8P- 8

1 6 0. 7 01 6 0. 7 00. 0 10. 9 31 2 0. 04 62 9 7. 0J- 1 0J- 1 6P- 9

1 6 0. 7 01 6 0. 7 00. 0 00. 0 01 2 0. 06 22 9 7. 0J- 2 3J- 1 0P- 1 0( 1)

1 6 0. 7 01 6 0. 7 00. 0 00. 0 01 2 0. 02 72 9 7. 0J- 1 8J- 2 3P- 1 0( 2)

1 6 0. 7 01 6 0. 7 00. 0 30. 9 31 1 0. 06 92 0 4. 0J- 0 1J- 1 0P- 1 1

1 6 0. 7 01 6 0. 7 00. 0 10. 4 71 1 0. 01 1 52 0 4. 0J- 0 5J- 0 4P- 1 2

1 6 0. 7 01 6 0. 7 00. 0 10. 1 71 1 0. 07 52 0 4. 0J- 0 6J- 0 5P- 1 3

1 6 0. 7 01 6 0. 7 00. 0 1- 0. 2 71 1 0. 01 2 02 0 4. 0J- 0 7J- 0 6P- 1 4

1 6 0. 7 01 6 0. 7 00. 0 00. 0 01 1 0. 02 02 0 4. 0J- 1 3J- 2 2P- 1 6

1 6 0. 7 01 6 0. 7 00. 0 0- 0. 0 51 1 0. 04 82 0 4. 0J- 2 2J- 0 9P- 2 3( 1)

1 6 0. 7 01 6 0. 7 00. 0 0- 0. 0 51 1 0. 06 92 0 4. 0J- 0 8J- 2 2P- 2 3( 2)

1 6 0. 7 01 6 0. 7 00. 0 00. 1 11 1 0. 07 12 0 4. 0J- 0 9J- 0 6P- 2 4

( N/ A)( N/ A)( N/ A)( N/ A)1 3 0. 01 66 0 0. 0J- 1 8R- 1P- 2 5

P a g e 1 0 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

A v e r a g e D a y - B o u n d a r y C o n di t o n, L o c a ti o n 2
Pi p e T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e 
( St o p)
( m)

H y dr a uli c 
Gr a d e 
( St art)

( m)

V el o cit y
( m/ s)

Fl o w
( L/ s)

H a z e n-
Willi a m s 

C

L e n gt h 
( S c al e d)

( m)

Di a m et er
( m m)

St o p 
N o d e

St art 
N o d e

L a b el

1 6 0. 7 01 6 0. 7 00. 0 13. 2 31 3 0. 01 66 0 0. 0J- 1 7R- 2P- 2 6

1 6 0. 7 01 6 0. 7 00. 0 00. 0 01 1 0. 06 82 0 4. 0J- 2 4J- 2 3P- 2 8

1 6 0. 7 01 6 0. 7 00. 0 00. 0 01 1 0. 06 22 0 4. 0J- 2 5J- 2 4P- 2 9

1 6 0. 7 01 6 0. 7 00. 0 00. 0 01 1 0. 06 42 0 4. 0J- 2 8J- 2 5P- 3 2

1 6 0. 7 01 6 0. 7 00. 0 00. 0 01 3 0. 02 1 97 6 2. 0J- 2 8J- 1 8P- 3 3

P a g e 1 1 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

A v e r a g e D a y - B o u n d a r y C o n di t o n, L o c a ti o n 2
R e s e r v oi r T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e
( m)

Fl o w ( O ut n et)
( L/ s)

Z o n eEl e v ati o n
( m)

L a b el

( N/ A)( N/ A)< N o n e >1 6 0. 7 0R- 1

1 6 0. 7 03. 2 3< N o n e >1 6 0. 7 0R- 2

P a g e 1 2 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

P e a k H o u r - B o u n d a r y C o n di t o n, L o c a ti o n 2
J u n c ti o n T a bl e - Ti m e: 0. 0 0 h o u r s

Pr e s s ur e
( p si)

H y dr a uli c 
Gr a d e
( m)

D e m a n d
( L/ s)

El e v ati o n
( m)

L a b el

4 8. 91 5 6. 6 48. 2 81 2 2. 1 9J- 0 1

5 2. 51 5 6. 6 61. 7 81 1 9. 6 9J- 0 2

5 3. 91 5 6. 6 80. 8 11 1 8. 6 7J- 0 3

5 4. 31 5 6. 6 71. 2 01 1 8. 4 5J- 0 4

5 5. 71 5 6. 6 61. 6 21 1 7. 4 3J- 0 5

5 6. 31 5 6. 6 61. 8 01 1 7. 0 2J- 0 6

5 3. 61 5 6. 6 60. 8 41 1 8. 8 8J- 0 7

5 2. 41 5 6. 6 60. 4 21 1 9. 7 6J- 0 8

5 6. 11 5 6. 6 60. 9 01 1 7. 1 2J- 0 9

5 1. 01 5 6. 6 60. 0 01 2 0. 7 6J- 1 0

5 5. 01 5 6. 6 60. 0 01 1 7. 9 2J- 1 3

5 2. 41 5 6. 6 60. 0 01 1 9. 7 6J- 1 6

5 3. 81 5 6. 7 00. 0 01 1 8. 8 0J- 1 7

5 1. 51 5 6. 6 60. 0 01 2 0. 4 0J- 1 8

5 4. 61 5 6. 6 60. 0 01 1 8. 2 1J- 2 2

5 1. 31 5 6. 6 60. 0 01 2 0. 5 1J- 2 3

5 2. 71 5 6. 6 60. 0 01 1 9. 5 0J- 2 4

5 3. 71 5 6. 6 60. 0 01 1 8. 8 0J- 2 5

5 4. 91 5 6. 6 60. 0 01 1 8. 0 0J- 2 8

Pi p e T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e 
( St o p)
( m)

H y dr a uli c 
Gr a d e 
( St art)

( m)

V el o cit y
( m/ s)

Fl o w
( L/ s)

H a z e n-
Willi a m s 

C

L e n gt h 
( S c al e d)

( m)

Di a m et er
( m m)

St o p 
N o d e

St art 
N o d e

L a b el

1 5 6. 6 61 5 6. 6 40. 1 0- 3. 2 01 1 0. 01 6 72 0 4. 0J- 0 2J- 0 1P- 1

1 5 6. 6 81 5 6. 6 60. 1 5- 4. 9 81 1 0. 07 32 0 4. 0J- 0 3J- 0 2P- 2

1 5 6. 7 01 5 6. 6 80. 2 5- 1 7. 6 51 2 0. 07 72 9 7. 0J- 1 7J- 0 3P- 4

1 5 6. 6 71 5 6. 6 80. 1 71 1. 8 61 2 0. 04 12 9 7. 0J- 0 4J- 0 3P- 5

1 5 6. 6 61 5 6. 6 70. 1 28. 0 81 2 0. 07 62 9 7. 0J- 0 7J- 0 4P- 6

1 5 6. 6 61 5 6. 6 60. 0 85. 7 91 2 0. 07 22 9 7. 0J- 0 8J- 0 7P- 7

1 5 6. 6 61 5 6. 6 60. 0 75. 0 81 2 0. 01 92 9 7. 0J- 1 6J- 0 8P- 8

1 5 6. 6 61 5 6. 6 60. 0 75. 0 81 2 0. 04 62 9 7. 0J- 1 0J- 1 6P- 9

1 5 6. 6 61 5 6. 6 60. 0 00. 0 01 2 0. 06 22 9 7. 0J- 2 3J- 1 0P- 1 0( 1)

1 5 6. 6 61 5 6. 6 60. 0 0- 0. 0 11 2 0. 02 72 9 7. 0J- 1 8J- 2 3P- 1 0( 2)

1 5 6. 6 41 5 6. 6 60. 1 65. 0 81 1 0. 06 92 0 4. 0J- 0 1J- 1 0P- 1 1

1 5 6. 6 61 5 6. 6 70. 0 82. 5 81 1 0. 01 1 52 0 4. 0J- 0 5J- 0 4P- 1 2

1 5 6. 6 61 5 6. 6 60. 0 30. 9 61 1 0. 07 52 0 4. 0J- 0 6J- 0 5P- 1 3

1 5 6. 6 61 5 6. 6 60. 0 4- 1. 4 51 1 0. 01 2 02 0 4. 0J- 0 7J- 0 6P- 1 4

1 5 6. 6 61 5 6. 6 60. 0 00. 0 01 1 0. 02 02 0 4. 0J- 1 3J- 2 2P- 1 6

1 5 6. 6 61 5 6. 6 60. 0 1- 0. 2 91 1 0. 04 82 0 4. 0J- 2 2J- 0 9P- 2 3( 1)

1 5 6. 6 61 5 6. 6 60. 0 1- 0. 2 91 1 0. 06 92 0 4. 0J- 0 8J- 2 2P- 2 3( 2)

1 5 6. 6 61 5 6. 6 60. 0 20. 6 11 1 0. 07 12 0 4. 0J- 0 9J- 0 6P- 2 4

( N/ A)( N/ A)( N/ A)( N/ A)1 3 0. 01 66 0 0. 0J- 1 8R- 1P- 2 5

P a g e 1 3 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

P e a k H o u r - B o u n d a r y C o n di t o n, L o c a ti o n 2
Pi p e T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e 
( St o p)
( m)

H y dr a uli c 
Gr a d e 
( St art)

( m)

V el o cit y
( m/ s)

Fl o w
( L/ s)

H a z e n-
Willi a m s 

C

L e n gt h 
( S c al e d)

( m)

Di a m et er
( m m)

St o p 
N o d e

St art 
N o d e

L a b el

1 5 6. 7 01 5 6. 7 00. 0 61 7. 6 51 3 0. 01 66 0 0. 0J- 1 7R- 2P- 2 6

1 5 6. 6 61 5 6. 6 60. 0 00. 0 11 1 0. 06 82 0 4. 0J- 2 4J- 2 3P- 2 8

1 5 6. 6 61 5 6. 6 60. 0 00. 0 11 1 0. 06 22 0 4. 0J- 2 5J- 2 4P- 2 9

1 5 6. 6 61 5 6. 6 60. 0 00. 0 11 1 0. 06 42 0 4. 0J- 2 8J- 2 5P- 3 2

1 5 6. 6 61 5 6. 6 60. 0 0- 0. 0 11 3 0. 02 1 97 6 2. 0J- 2 8J- 1 8P- 3 3

P a g e 1 4 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

P e a k H o u r - B o u n d a r y C o n di t o n, L o c a ti o n 2
R e s e r v oi r T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e
( m)

Fl o w ( O ut n et)
( L/ s)

Z o n eEl e v ati o n
( m)

L a b el

( N/ A)( N/ A)< N o n e >1 5 6. 8 0R- 1

1 5 6. 7 01 7. 6 5< N o n e >1 5 6. 7 0R- 2

P a g e 1 5 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

M a x D a y Pl u s Fi r e Fl o w - B o u n d a r y C o n di t o n, L o c a ti o n 2
J u n c ti o n T a bl e - Ti m e: 0. 0 0 h o u r s

Pr e s s ur e
( p si)

H y dr a uli c 
Gr a d e
( m)

D e m a n d
( L/ s)

El e v ati o n
( m)

L a b el

4 0. 71 5 0. 8 83. 8 01 2 2. 1 9J- 0 1

4 4. 31 5 0. 8 80. 7 51 1 9. 6 9J- 0 2

4 5. 71 5 0. 8 90. 3 71 1 8. 6 7J- 0 3

4 6. 01 5 0. 8 80. 5 71 1 8. 4 5J- 0 4

4 7. 51 5 0. 8 80. 7 11 1 7. 4 3J- 0 5

4 8. 11 5 0. 8 80. 7 71 1 7. 0 2J- 0 6

4 5. 41 5 0. 8 80. 4 41 1 8. 8 8J- 0 7

4 4. 21 5 0. 8 80. 2 21 1 9. 7 6J- 0 8

4 7. 91 5 0. 8 70. 3 81 1 7. 1 2J- 0 9

4 2. 81 5 0. 8 80. 0 01 2 0. 7 6J- 1 0

4 6. 81 5 0. 8 74. 3 21 1 7. 9 2J- 1 3

4 4. 21 5 0. 8 80. 0 01 1 9. 7 6J- 1 6

4 5. 61 5 0. 9 00. 0 01 1 8. 8 0J- 1 7

4 3. 31 5 0. 8 80. 0 01 2 0. 4 0J- 1 8

4 6. 41 5 0. 8 70. 0 01 1 8. 2 1J- 2 2

4 3. 11 5 0. 8 80. 0 01 2 0. 5 1J- 2 3

4 4. 51 5 0. 8 80. 0 01 1 9. 5 0J- 2 4

4 5. 51 5 0. 8 80. 0 01 1 8. 8 0J- 2 5

4 6. 71 5 0. 8 80. 0 01 1 8. 0 0J- 2 8

Pi p e T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e 
( St o p)
( m)

H y dr a uli c 
Gr a d e 
( St art)

( m)

V el o cit y
( m/ s)

Fl o w
( L/ s)

H a z e n-
Willi a m s 

C

L e n gt h 
( S c al e d)

( m)

Di a m et er
( m m)

St o p 
N o d e

St art 
N o d e

L a b el

1 5 0. 8 81 5 0. 8 80. 0 6- 2. 0 11 1 0. 01 6 72 0 4. 0J- 0 2J- 0 1P- 1

1 5 0. 8 91 5 0. 8 80. 0 8- 2. 7 61 1 0. 07 32 0 4. 0J- 0 3J- 0 2P- 2

1 5 0. 9 01 5 0. 8 90. 1 8- 1 2. 3 31 2 0. 07 72 9 7. 0J- 1 7J- 0 3P- 4

1 5 0. 8 81 5 0. 8 90. 1 39. 2 01 2 0. 04 12 9 7. 0J- 0 4J- 0 3P- 5

1 5 0. 8 81 5 0. 8 80. 0 96. 5 81 2 0. 07 62 9 7. 0J- 0 7J- 0 4P- 6

1 5 0. 8 81 5 0. 8 80. 0 74. 7 11 2 0. 07 22 9 7. 0J- 0 8J- 0 7P- 7

1 5 0. 8 81 5 0. 8 80. 0 31. 7 91 2 0. 01 92 9 7. 0J- 1 6J- 0 8P- 8

1 5 0. 8 81 5 0. 8 80. 0 31. 7 91 2 0. 04 62 9 7. 0J- 1 0J- 1 6P- 9

1 5 0. 8 81 5 0. 8 80. 0 00. 0 01 2 0. 06 22 9 7. 0J- 2 3J- 1 0P- 1 0( 1)

1 5 0. 8 81 5 0. 8 80. 0 0- 0. 0 11 2 0. 02 72 9 7. 0J- 1 8J- 2 3P- 1 0( 2)

1 5 0. 8 81 5 0. 8 80. 0 51. 7 91 1 0. 06 92 0 4. 0J- 0 1J- 1 0P- 1 1

1 5 0. 8 81 5 0. 8 80. 0 62. 0 61 1 0. 01 1 52 0 4. 0J- 0 5J- 0 4P- 1 2

1 5 0. 8 81 5 0. 8 80. 0 41. 3 51 1 0. 07 52 0 4. 0J- 0 6J- 0 5P- 1 3

1 5 0. 8 81 5 0. 8 80. 0 4- 1. 4 31 1 0. 01 2 02 0 4. 0J- 0 7J- 0 6P- 1 4

1 5 0. 8 71 5 0. 8 70. 1 34. 3 21 1 0. 02 02 0 4. 0J- 1 3J- 2 2P- 1 6

1 5 0. 8 71 5 0. 8 70. 0 51. 6 31 1 0. 04 82 0 4. 0J- 2 2J- 0 9P- 2 3( 1)

1 5 0. 8 81 5 0. 8 70. 0 8- 2. 6 91 1 0. 06 92 0 4. 0J- 0 8J- 2 2P- 2 3( 2)

1 5 0. 8 71 5 0. 8 80. 0 62. 0 11 1 0. 07 12 0 4. 0J- 0 9J- 0 6P- 2 4

( N/ A)( N/ A)( N/ A)( N/ A)1 3 0. 01 66 0 0. 0J- 1 8R- 1P- 2 5

P a g e 1 6 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

M a x D a y Pl u s Fi r e Fl o w - B o u n d a r y C o n di t o n, L o c a ti o n 2
Pi p e T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e 
( St o p)
( m)

H y dr a uli c 
Gr a d e 
( St art)

( m)

V el o cit y
( m/ s)

Fl o w
( L/ s)

H a z e n-
Willi a m s 

C

L e n gt h 
( S c al e d)

( m)

Di a m et er
( m m)

St o p 
N o d e

St art 
N o d e

L a b el

1 5 0. 9 01 5 0. 9 00. 0 41 2. 3 31 3 0. 01 66 0 0. 0J- 1 7R- 2P- 2 6

1 5 0. 8 81 5 0. 8 80. 0 00. 0 11 1 0. 06 82 0 4. 0J- 2 4J- 2 3P- 2 8

1 5 0. 8 81 5 0. 8 80. 0 00. 0 11 1 0. 06 22 0 4. 0J- 2 5J- 2 4P- 2 9

1 5 0. 8 81 5 0. 8 80. 0 00. 0 11 1 0. 06 42 0 4. 0J- 2 8J- 2 5P- 3 2

1 5 0. 8 81 5 0. 8 80. 0 0- 0. 0 11 4 0. 02 1 97 6 2. 0J- 2 8J- 1 8P- 3 3

P a g e 1 7 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



6 1 7 1 H a z el d e a n R o a d, O t t a w a, O N

M a x D a y Pl u s Fi r e Fl o w - B o u n d a r y C o n di t o n, L o c a ti o n 2
Fi r e Fl o w R e p o r t - Ti m e: 0. 0 0 h o u r s

J u n cti o n w/ 
Mi ni m u m 
Pr e s s ur e 
( Z o n e @ 

T ot al Fl o w 
N e e d e d)

S ati sfi e s Fir e 
Fl o w 

C o n str ai nt s ?

Pr e s s ur e 
( C al c ul at e d 
Z o n e L o w er 

Li mit)
( p si)

Pr e s s ur e 
( C al c ul at e d 
R e si d u al)

( p si)

Fl o w ( T ot al 
A v ail a bl e)

( L/ s)

Fl o w ( T ot al 
N e e d e d)

( L/ s)

Fir e Fl o w 
( A v ail a bl e)

( L/ s)

L a b el

J- 2 2Tr u e2 7. 32 0. 02 3 4. 0 11 8 7. 3 22 2 9. 6 9J- 1 3

J- 1 0Tr u e3 3. 32 0. 02 3 6. 4 31 8 6. 8 02 3 2. 6 3J- 0 1

J- 1 3Tr u e2 0. 42 0. 02 7 4. 6 11 8 3. 0 02 7 4. 6 1J- 2 2

J- 0 1Tr u e2 7. 62 0. 02 7 3. 3 81 8 3. 7 52 7 2. 6 3J- 0 2

J- 2 4F al s e2 3. 82 0. 02 3 4. 6 42 8 3. 0 02 3 4. 6 4J- 2 5

J- 2 5F al s e2 5. 62 0. 02 2 9. 4 72 8 3. 0 02 2 9. 4 7J- 2 4

J- 0 1Tr u e2 5. 02 0. 02 7 6. 0 31 8 3. 3 82 7 5. 6 5J- 0 9

J- 0 1Tr u e3 1. 42 0. 02 8 2. 7 71 8 3. 7 12 8 2. 0 6J- 0 5

J- 0 1Tr u e2 6. 72 8. 13 0 0. 2 21 8 3. 2 23 0 0. 0 0J- 0 8

J- 0 1Tr u e2 4. 22 3. 83 0 0. 0 01 8 3. 0 03 0 0. 0 0J- 1 0

J- 0 1Tr u e2 7. 62 3. 23 0 0. 7 71 8 3. 7 73 0 0. 0 0J- 0 6

J- 0 1Tr u e3 3. 73 8. 73 0 0. 3 71 8 3. 3 73 0 0. 0 0J- 0 3

J- 0 1Tr u e2 5. 92 7. 33 0 0. 0 01 8 3. 0 03 0 0. 0 0J- 1 6

J- 0 1Tr u e4 0. 74 5. 63 0 0. 0 01 8 3. 0 03 0 0. 0 0J- 1 7

J- 0 1Tr u e2 8. 83 1. 93 0 0. 4 41 8 3. 4 43 0 0. 0 0J- 0 7

J- 0 1Tr u e3 1. 33 5. 93 0 0. 5 71 8 3. 5 73 0 0. 0 0J- 0 4

J- 1 8Tr u e2 0. 22 0. 02 9 2. 6 32 6 7. 0 02 9 2. 6 3J- 2 3

J- 1 8Tr u e2 0. 02 3. 32 8 1. 8 82 6 7. 0 02 8 1. 8 8J- 2 8

J- 2 3Tr u e2 1. 52 0. 02 8 1. 8 01 8 3. 0 02 8 1. 8 0J- 1 8

R e s e r v oi r T a bl e - Ti m e: 0. 0 0 h o u r s

H y dr a uli c 
Gr a d e
( m)

Fl o w ( O ut n et)
( L/ s)

Z o n eEl e v ati o n
( m)

L a b el

( N/ A)( N/ A)< N o n e >1 5 6. 3 0R- 1

1 5 0. 9 01 2. 3 3< N o n e >1 5 0. 9 0R- 2

P a g e 1 8 of 1 82 7 Si e m o n C o m p a n y Dri v e S uit e 2 0 0 W  
W at ert o w n, C T 0 6 7 9 5 U S A  + 1- 2 0 3- 7 5 5- 1 6 6 6

4/ 2 7/ 2 0 2 1

W at er G E M S C O N N E C T E diti o n U p d at e 2
[ 1 0. 0 2. 0 3. 0 6]

B e ntl e y S y st e m s, I n c.  H a e st a d M et h o d s S ol uti o n  
C e nt erW at er M o d el _ R e v 5. wt g



E X P S er vi c es I n c.
F u n cti o n al Sit e S er vi ci n g a n d St or m w at er M a n a g e m e nt R e p ort

6 1 7 1 H a z el d e a n R o a d 
0 0 2 5 8 7 8 0- A 0

2 0 2 1- 0 4- 2 9

 

 

A p p e n di x D 
 

A p p e n di x D – S a nit ar y S er vi ci n g T a bl e s 

T a bl e D 1 – S a nit ar y S e w er D e si g n S h e et 

 

  



T A B L E D 1: S A NI T A R Y S E W E R C A L C U L A TI O N S H E E T

Ar e a N u m b er Si n gl e s S e mi s T o w n s

B at c h or 

1- B e d 

A pt.

2- B e d 

A pt.

3- B e d 

A pt. I N DI V A C C U
I N DI V A C C U I N DI V A C C U I N DI V A C C U

S T R E E T 2

9- st or e y bl d g M H 1 1 4 M H 1 1 3 S A 0 1 0. 5 0 5 1 1 0 1 4 2 2 6 1 6 9 3 1 0. 2 3 1 0. 2 3. 4 6 3. 4 8 0. 0 5 7 5 0. 0 5 7 5 0. 0 2 0. 5 0 5 1 0. 5 0 5 1 0. 1 7 3. 6 6 2 5 0 2 5 1. 4 6 2. 1 0 1 0. 0 4 8 7. 5 3 0. 0 4 1. 7 5

M H 1 1 3 M H 1 1 2 S A 0 2 0. 6 4 7 5 5 1 6 2 1 6 0. 2 3 7 0. 4 3. 4 3 4. 1 2 0. 0 5 7 5 0. 0 2 0. 6 4 7 5 1. 1 5 2 6 0. 3 8 4. 5 2 2 5 0 2 5 1. 4 6 2. 1 0 7 9. 3 3 8 7. 5 3 0. 0 5 1. 7 5

M H 1 1 2 M H 1 1 1 S A 0 3 0. 6 4 7 4 8 1 1 1 9 5 6. 9 4 2 7. 3 3. 4 1 4. 7 2 0. 0 5 7 5 0. 0 2 0. 6 4 7 4 1. 8 0 0 0 0. 5 9 5. 3 3 2 5 0 2 5 1. 4 6 0. 6 0 7 9. 3 3 4 6. 7 8 0. 1 1 0. 9 3

M H 1 1 1 M H 1 1 0 S A 0 4 0. 0 8 9 4 1 1 3. 4 4 3 0. 7 3. 4 1 4. 7 6 0. 0 5 7 5 0. 0 2 0. 0 8 9 4 1. 8 8 9 4 0. 6 2 5. 4 0 2 5 0 2 5 1. 4 6 0. 6 0 9. 1 8 4 6. 7 8 0. 1 2 0. 9 3

M H 1 1 0 M H 1 0 9 S A 0 5 0. 5 1 6 1 6 5 1 1 3 3. 9 4 6 4. 6 3. 3 9 5. 1 0 0. 0 5 7 5 0. 0 2 0. 5 1 6 1 2. 4 0 5 5 0. 7 9 5. 9 2 2 5 0 2 5 1. 4 6 0. 6 0 6 8. 3 2 4 6. 7 8 0. 1 3 0. 9 3

M H 1 0 9 M H 1 0 8 S A 0 6 0. 3 4 5 8 1 0 1 0 2 7 4 9 1. 6 3. 3 8 5. 3 8 0. 0 5 7 5 0. 0 2 0. 3 4 5 8 2. 7 5 1 3 0. 9 1 6. 3 1 2 5 0 2 5 1. 4 6 0. 6 1 4 1. 0 5 4 7. 1 7 0. 1 3 0. 9 4

S T R E E T 5

M H 1 2 2 M H 1 2 1 S A 1 8 0. 3 6 8 5 8 8 2 1. 6 2 1. 6 3. 7 0. 2 6 0. 3 6 8 5 0. 3 6 8 5 0. 1 2 0. 3 8 2 0 0 2 0 1. 2 0. 9 9 6 7. 6 6 3 3. 1 6 0. 0 1 1. 0 3

M H 1 2 1 M H 1 0 8 S A 1 9 0. 3 2 1 0 8 8 2 1. 6 4 3. 2 3. 6 6 0. 5 1 0. 3 2 1 0 0. 6 8 9 5 0. 2 3 0. 7 4 2 0 0 2 0 1. 2

P ar k 0. 7 2 6 0 4 3. 2 3. 6 6 0. 5 1 0. 7 2 6 0 1. 4 1 5 5 0. 4 7 0. 9 8 2 0 0 2 0 1. 2 0. 3 4 7 5. 9 9 1 9. 4 3 0. 0 5 0. 6 1

S T R E E T 2

M H 1 0 8 M H 1 0 7 S A 0 7 0. 7 2 4 9 2 7 2 7 7 2. 9 6 0 7. 7 3. 3 4 6. 5 8 0. 0 5 7 5 0. 0 2 0. 7 2 4 9 4. 8 9 1 7 1. 6 1 8. 2 1 2 5 0 2 5 1. 4 6 0. 3 0 1 1 5. 9 4 3 3. 0 8 0. 2 5 0. 6 6

M H 1 0 7 M H 1 0 6 S A 0 8 0. 1 1 4 3 2 2 5. 4 6 1 3. 1 3. 3 4 6. 6 4 0. 0 5 7 5 0. 0 2 0. 1 1 4 3 5. 0 0 6 0 1. 6 5 8. 3 1 2 5 0 2 5 1. 4 6 0. 3 5 1 0. 2 1 3 5. 7 3 0. 2 3 0. 7 1

M H 1 0 6 M H 1 0 5 S A 0 9 0. 5 0 3 3 2 0 2 0 5 4 6 6 7. 1 3. 3 3 7. 2 0 0. 0 5 7 5 0. 0 2 0. 5 0 3 3 5. 5 0 9 3 1. 8 2 9. 0 4 2 5 0 2 5 1. 4 6 0. 3 0 6 9. 4 5 3 3. 0 8 0. 2 7 0. 6 6

S T R E E T 4

M H 1 1 5 M H 1 0 5 S A 1 0 0. 5 0 4 8 1 6 1 6 4 3. 2 4 3. 2 3. 6 6 0. 5 1 0. 5 0 4 8 0. 5 0 4 8 0. 1 7 0. 6 8 2 0 0 2 0 1. 2 1. 5 0 8 9. 8 6 4 0. 8 2 0. 0 2 1. 2 7

S T R E E T 2

M H 1 0 5 M H 1 0 4 S A 1 1 0. 3 4 5 9 1 4 1 4 3 7. 8 7 4 8. 1 3. 3 8. 0 0 0. 0 5 7 5 0. 0 2 0. 3 4 5 9 6. 3 6 0 0 2. 1 0 1 0. 1 2 2 5 0 2 5 1. 4 6 0. 3 0 5 1. 8 9 3 3. 0 8 0. 3 1 0. 6 6

M H 1 0 4 M H 1 0 3 S A 1 2 0. 1 6 9 3 6 6 1 6. 2 7 6 4. 3 3. 3 8. 1 7 0. 0 5 7 5 0. 0 2 0. 1 6 9 3 6. 5 2 9 3 2. 1 5 1 0. 3 5 2 5 0 2 5 1. 4 6 0. 3 0 2 5. 7 0 3 3. 0 8 0. 3 1 0. 6 6

S T R E E T 2

M H 1 1 6 M H 1 2 0 S A 1 3 0. 2 0 0 4 5 5 1 3. 5 1 3. 5 3. 7 2 0. 1 6 0. 2 0 0 4 0. 2 0 0 4 0. 0 7 0. 2 3

S A 1 7 0. 3 6 9 5 1 3. 5 3. 7 2 0. 1 6 0. 3 6 9 5 0. 5 6 9 9 0. 1 9 0. 3 5 2 5 0 2 5 1. 4 6 1. 0 0 3 2. 0 1 6 0. 4 0 0. 0 1 1. 2 1

S T R E E T 2

Bl o c k A - E M H 1 2 3 M H 1 2 0 S A 1 5 1. 3 7 2 1 1 1 0 1 3 0 2 4 0 4 2 7 4 2 7. 0 3. 4 1 4. 7 2 1. 3 7 2 1 1. 3 7 2 1 0. 4 5 5. 1 7 2 5 0 2 5 1. 4 6 2. 0 0 7. 5 0 8 5. 4 2 0. 0 6 1. 7 0

S T R E E T 2

M H 1 2 0 M H 1 0 3 S A 1 4 0. 1 5 9 2 3 3 8. 1 4 4 8. 6 3. 4 4. 9 4 0. 1 5 9 2 2. 1 0 1 2 0. 6 9 5. 6 4 2 5 0 2 5 1. 4 6 0. 6 0 5 7. 8 2 4 6. 7 8 0. 1 2 0. 9 3

O U T L E T

M H 1 0 3 M H 1 0 2 1 2 1 2. 9 3. 2 1 2. 5 8 0. 0 5 7 5 0. 0 2 8. 6 3 0 5 2. 8 5 1 5. 4 4 2 5 0 2 5 1. 4 6 2. 8 9 3 1. 4 6 1 0 2. 6 8 0. 1 5 2. 0 5

M H 1 0 2 M H 1 0 0 P o n d 0. 3 8 8 2 1 2 1 2. 9 3. 2 1 2. 5 8 0. 0 5 7 5 0. 0 2 0. 3 8 8 2 9. 0 1 8 7 2. 9 8 1 5. 5 7 2 5 0 2 5 1. 4 6 2. 9 2 1 7. 4 6 1 0 3. 2 1 0. 1 5 2. 0 6

M H S A 8 1 0 9 6 M H S A 7 1 7 8 0 P at h w a y 1 2 1 2. 9 3. 2 1 2. 5 8 0. 0 5 7 5 0. 0 2 9. 0 1 8 7 2. 9 8 1 5. 5 7 3 0 0 2 9 9. 3 6 0. 2 2 5 5. 5 0 4 5. 1 0 0. 3 5 0. 6 4

9. 0 1 8 7 2 0 2 1 4 9 2 1 1 1 7 2 2 6 5 8 0 1 2 1 2. 9 0. 0 5 8 9. 0 1 8 7 9 9 5. 7 0

R esi d e nti al A v g. D ail y Fl o w, q ( L/ p/ d a y) = 2 8 0 C o m m er ci al P e a k F a ct or = 1. 5 ( w h e n ar e a > 2 0 %) P e a k P o p ul ati o n Fl o w, ( L/s e c) = P * q * M / 8 6. 4 U nit T y p e P ers o ns/ U nit

C o m m er ci al A v g. D ail y Fl o w ( L/ gr o s s h a/ d a y) = 2 8, 0 0 0 1. 0 ( w h e n ar e a < 2 0 %) P e a k E xtr a n e o us Fl o w, ( L/s e c) = I * A c  Si n gl es 3. 4

or L/ gr o s s h a/s e c = 0. 3 2 4 R e si d e nti al P e a ki n g F a ct or, M = 1 + ( 1 4/( 4 + P ^ 0. 5)) * K S e mi- D et a c h e d 2. 7

I nstit uti a n al A v g.  D ail y Fl o w ( L/ d a y/ h a) = 2 8, 0 0 0 I nstit uti o n al P e a k F a ct or = 1. 5 ( w h e n ar e a > 2 0 %) A c = C u m ul ati v e Ar e a ( h e ct ar es) T o w n h o m es 2. 7

or L/ gr o s s h a/ d a y = 0. 3 2 4 1. 0 ( w h e n ar e a < 2 0 %) P = P o p ul ati o n (t h o us a n ds) B at c h el or or

Li g ht I n d ustri al Fl o w ( L/ gr o s s h a/ d a y) = 3 5, 0 0 0 1- b e d A pt. U nit 1. 4

or L/ gr o s s h a/s e c = 0. 4 0 5 0 9 R esi d e nti al C orr e cti o n F a ct or, K = 0. 8 0 S e w er C a p a cit y, Q c a p ( L/s e c)  = 1/ N   S 1/ 2  R 2/ 3  Ac 2- b e d A pt. U nit 2. 1

Li g ht I n d ustri al Fl o w ( L/ gr o s s h a/ d a y) = 5 5, 0 0 0 M a n ni n g N = 0. 0 1 3 ( M a n ni n g' s E q u ati o n) 3- b e d A pt. U nit 3. 1

or L/ gr o s s h a/s e c = 0. 6 3 7 P e a k e xtr a n e o us fl o w, I  ( L/s / h a)  = 0. 3 3 ( T ot al I/I) 4- b e d A pt. U nit 3. 8
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E X P S er vi c es I n c.
F u n cti o n al Sit e S er vi ci n g a n d St or m w at er M a n a g e m e nt R e p ort

6 1 7 1 H a z el d e a n R o a d 
0 0 2 5 8 7 8 0- A 0

2 0 2 1- 0 4- 2 9

 

 

A p p e n di x E 
 

A p p e n di x E – St or m w at er S er vi ci n g T a bl e s 

T a bl e E 1 – 2- Y e ar St or m S e w er C al c ul ati o n S h e et 

T a bl e E 2 – 2- Y e ar St or m S e w er C al c ul ati o n S h e et – I n cl u d e s Fl o w C o ntr ol s 

Fi g ur e E 3 – A v er a g e R u n off C o effi ci e nt s ( B a s e d o n A r c hit e ct ur al Sit e Pl a n) 

Fi g ur e E 4 – A v er a g e R u n off C o effi ci e nt s ( B a s e d o n M i ni mi u m S et b a c k s)  



T A B L E E 1

S T O R M S E W E R C A L C U L A TI O N S H E E T

R et ur n P eri o d St or m = 2- y e ar
D ef a ult I nl et Ti m e = 1 0 (fr o nt y ar d /r o w)

D ef a ult I nl et Ti m e = 1 5 (r e ar y ar d)

M a n ni n g C o effi ci e nt = 0. 0 1 3

 

Str e et 2 2 1 3 2 1 2  S 0 2  Fr o nt y ar d/ R O W 0. 3 1 4 6 0. 3 1 5 0. 6 4 0. 5 6 0 0 . 5 6 0 1 0. 0 0 7 6. 8 1 4 3. 0 2- y e ar 4 3. 0 3 6 6. 4 3 7 5  P V C 2. 1 0 7 8. 4 5 7 2 3 8. 8 7 2. 3 0 1. 4 5 0. 9 0 0. 1 8 0. 1 7 0. 6 3

2 1 2 2 1 1  S 0 5 B  B a c k y ar d 0. 1 7 3 0 0. 4 8 8 0. 7 0 0. 3 3 7 0. 8 9 6 1 5. 0 0 6 1. 7 7 2 0. 8 2- y e ar 5 5. 4

S 0 3  Fr o nt y ar d/ R O W 0. 6 5 9 0 1. 1 4 7 0. 6 4 1. 1 7 3 2. 0 6 9 1 0. 9 0 7 3. 5 1 8 6. 2 2- y e ar 1 5 2. 1 4 4 7. 9 4 5 0  P V C 0. 6 0 8 1. 4 5 7 2 1 8. 0 7 1. 3 9 1. 3 2 1. 0 3 0. 7 0 0. 7 1 0. 9 5

2 1 1 2 1 0 1. 1 4 7 2. 0 6 9 1 1. 9 3 7 0. 1 1 2- y e ar 1 4 5. 0 4 4 7. 9 4 5 0  P V C 0. 5 8 1 0. 3 8 9 2 1 4. 4 0 1. 3 7 1. 1 5 0. 1 5 0. 6 8 0. 7 3 0. 8 4

2 1 0 2 0 9  S 0 5 A  B a c k y ar d 0. 0 9 0 0 1. 2 3 7 0. 6 9 0. 1 7 3 2. 2 4 2 1 5. 0 0 6 1. 7 7 1 0. 7 2- y e ar 1 3 8. 5

S 0 4  Fr o nt y ar d/ R O W 0. 2 8 6 5 1. 5 2 3 0. 6 9 0. 5 5 0 2. 7 9 1 1 2. 0 8 6 9. 6 4 3 8. 3 2- y e ar 1 9 4. 4 5 3 3. 0 5 2 5  C O N C 0. 6 0 6 7. 4 4 8 3 4 6. 8 3 1. 5 4 1. 0 9 1. 0 3 0. 5 6 0. 6 7 0. 7 1

 

S a m a nt h a E a stt o p 2 2 5 2 0 9  S 0 6  B a c k y ar d 0. 2 8 2 6 0. 2 8 3 0. 5 9 0. 4 6 3 0. 4 6 3 1 5. 0 0 6 1. 7 7 2 8. 6 2- y e ar 2 8. 6 2 5 1. 5 2 5 0  P V C 1. 4 0 3 7. 9 0 3 7 1. 4 1 1. 4 3 1. 0 1 0. 6 2 0. 4 0 0. 5 5 0 . 7 1

 

Str e et 2 2 0 9 2 0 8  S 2 1  Fr o nt y ar d/ R O W 0. 1 6 8 1 1. 9 7 4 0. 6 9 0. 3 2 2 3 . 5 7 7 1 3. 1 1 6 6. 6 1 2 1. 5 2- y e ar 2 3 8. 3 6 1 0. 0 6 0 0  C O N C 0. 6 0 4 1. 0 7 2 4 9 7. 0 4 1. 6 8 1. 1 9 0. 5 8 0. 4 8 0. 7 0 0. 7 1

 

Str e et 5 2 2 7 2 0 8  S 1 3  P ar k 0. 7 2 6 4 0. 7 2 6 0. 3 0 0. 6 0 6 0. 6 0 6 1 5. 0 0 6 1. 7 7 3 7. 4 2- y e ar 3 7. 4

S 0 7  B a c k y ar d 0. 1 8 8 4 0. 9 1 5 0. 7 0 0. 3 6 7 0. 9 7 2 1 5. 0 0 6 1. 7 7 2 2. 6 2- y e ar 6 0. 1

S 0 8  Fr o nt y ar d/ R O W 0. 1 8 8 2 1. 1 0 3 0. 7 4 0. 3 8 7 1. 3 6 0 1 3. 6 9 6 5. 0 4 2 5. 2 2- y e ar 8 8. 4 3 6 6. 4 3 7 5  P V C 0. 6 5 6 3. 8 1 4 1 3 2. 8 9 1. 2 8 1. 1 8 0. 9 0 0. 6 7 0. 6 4 0. 9 2

Str e et 2 2 0 8 2 0 7  S 1 8  B a c k y ar d 0. 1 7 0 7 0. 1 7 1 0. 7 0 0. 3 3 2 0. 3 3 2 1 5. 0 0 6 1. 7 7 2 0. 5 2- y e ar 2 0. 5

S 3 0  Fr o nt y ar d/ R O W 0. 3 6 4 1 3. 6 1 2 0. 6 9 0. 6 9 8 5. 9 6 7 1 3. 6 9 6 5. 0 4 4 5. 4 2- y e ar 3 8 8. 1 6 8 5. 0 6 7 5  C O N C 0. 3 0 1 1 8. 0 1 1 4 7 8. 8 2 1. 2 9 1. 2 6 1. 5 6 0. 8 1 0 . 9 6 0. 9 8

2 0 7 2 0 6  S 1 7  B a c k y ar d 0. 1 7 2 5 3. 7 8 4 0. 7 0 0. 3 3 6 6. 3 0 3 1 5. 0 0 6 1. 7 7 2 0. 7 2- y e ar 3 8 9. 3

S 2 2  Fr o nt y ar d/ R O W 0. 3 1 6 1 4. 1 0 0 0. 7 0 0. 6 1 5 6. 9 1 8 1 5. 2 5 6 1. 1 8 3 7. 6 2- y e ar 4 2 3. 3 7 6 2. 0 7 5 0  C O N C 0. 3 0 1 1. 4 1 3 6 3 6. 1 3 1. 3 8 1. 2 7 0. 1 5 0. 6 7 0. 8 2 0. 9 2

2 0 6 2 0 5 4. 1 0 0 6. 9 1 8 1 5. 4 0 6 0. 8 4 2- y e ar 4 2 0. 9 7 6 2. 0 7 5 0  C O N C 0. 3 0 6 8. 6 7 6 6 3 6. 1 3 1. 3 8 1. 2 7 0. 9 0 0. 6 6 0. 8 2 0. 9 2

 

2 1 5 2 0 5  S 1 9  B a c k y ar d 0. 1 7 9 0 0. 1 7 9 0. 7 0 0. 3 4 8 0. 3 4 8 1 5. 0 0 6 1. 7 7 2 1. 5 2- y e ar 2 1. 5

S 0 9  B a c k y ar d 0. 0 9 1 9 0. 2 7 1 0. 7 0 0. 1 7 9 0. 5 2 7 1 5. 0 0 6 1. 7 7 1 1. 0 2- y e ar 3 2. 6

S 2 0  B a c k y ar d 0. 0 8 1 2 0. 3 5 2 0. 7 0 0. 1 5 8 0. 6 8 5 1 5. 0 0 6 1. 7 7 9. 8 2- y e ar 4 2. 3

S 2 3  Fr o nt y ar d/ R O W 0. 2 2 1 9 0. 5 7 4 0. 7 1 0. 4 3 8 1. 1 2 3 1 0. 0 0 7 6. 8 1 3 3. 6 2- y e ar 8 6. 3 3 6 6. 4 3 7 5  P V C 0. 6 5 8 9. 7 6 8 1 3 3. 0 0 1. 2 8 1. 1 8 1. 2 7 0. 6 5 0. 5 0 0. 9 2

 

2 0 5 2 0 4  S 1 6  B a c k y ar d 0. 2 6 4 1 4. 9 3 8 0. 7 0 0. 5 1 4 8. 5 5 5 1 5. 0 0 6 1. 7 7 3 1. 7 2- y e ar 5 2 8. 4 8 3 9. 0 8 2 5  C O N C 0. 3 0 5 3. 4 2 9 8 2 2. 3 0 1. 4 7 1. 3 5 0. 6 6 0. 6 4 0. 7 6 0. 9 2

S 3 1  Fr o nt y ar d/ R O W 0. 4 4 8 4 5. 3 8 7 0. 7 0 0. 8 7 3 9. 4 2 8 1 6. 3 0 5 8. 8 6 5 1. 4 2- y e ar 5 5 4. 9

2 0 4 2 0 3 5. 3 8 7 9. 4 2 8 1 6. 3 0 5 8. 8 6 2- y e ar 5 5 4. 9 8 3 9. 0 8 2 5  C O N C 0. 3 0 2 7. 3 0 3 8 2 2. 3 0 1. 4 7 1. 2 4 0. 3 7 0. 6 7 0. 8 6 0. 8 4

 

Str e et 1 2 2 1 2 2 0  2 9 9. 4 3 0 0  P V C 1. 0 0 1 1. 1 8 6 9 6. 1 5 1. 3 7

2 2 0 2 1 8  S 2 7  Fr o nt y ar d/ R O W 0. 1 1 8 3 0. 1 1 8 0. 7 3 0. 2 4 0 0. 2 4 0 1 0. 0 0 7 6. 8 1 1 8. 4 2- y e ar 1 8. 4 2 9 9. 4 3 0 0  P V C 1. 0 0 3 7. 4 0 4 9 6. 1 5 1. 3 7 0. 9 2 0. 6 8 0. 1 9 0. 2 1 0 . 6 7

 

Str e et 2 2 1 9 2 1 8  S 2 8  Fr o nt y ar d/ R O W 0. 1 1 6 4 0. 1 1 6 0. 7 3 0. 2 3 6 0 . 2 3 6

S 0 1  Sit e pl a n 1 0. 5 0 7 7 0. 6 2 4 0. 6 0 0. 8 4 7 1. 0 8 3 1 0. 0 0 7 6. 8 1 6 5. 0 2- y e ar 8 3. 2 2 9 9. 4 3 0 0  P V C 2. 0 0 3 7. 4 5 6 1 3 5. 9 8 1. 9 3 1. 7 6 0. 3 5 0. 6 1 0. 6 3 0. 9 1

 

2 1 8 2 1 7  S 2 9  Fr o nt y ar d/ R O W 0. 0 9 8 5 0. 8 4 1 0. 7 3 0. 2 0 0 1. 5 2 3 1 0. 6 8 7 4. 2 9 1 4. 9 2- y e ar 1 1 3. 2 3 6 6. 4 3 7 5  P V C 2. 0 0 4 6. 3 0 5 2 3 3. 1 1 2. 2 5 1. 5 9 0. 4 9 0. 4 9 0. 4 5 0. 7 1

Str e et 5 2 1 7 2 1 6  Fr o nt y ar d/ R O W 0. 8 4 1 1. 5 2 3 1 1. 1 7 7 2. 6 0 2- y e ar 1 1 0. 6 3 6 6. 4 3 7 5  P V C 2. 0 0 1 8. 6 5 5 2 3 3. 1 1 2. 2 5 1. 5 9 0. 2 0 0. 4 7 0. 4 5 0. 7 1

 

2 2 8 2 1 6  S 2 4  Fr o nt y ar d/ R O W 0. 1 8 0 0 0. 1 8 0 0. 7 3 0. 3 6 5 0. 3 6 5 1 0. 0 0 7 6. 8 1 2 8. 1 2- y e ar 2 8. 1 2 5 1. 5 2 5 0  P V C 0. 6 5 6 4. 7 3 2 4 8. 6 9 0. 9 8 0. 6 9 1. 5 6 0. 5 8 0. 5 8 0 . 7 1

 

Str e et 2 2 1 6 2 2 6  S 2 5  Fr o nt y ar d/ R O W 0. 1 1 7 9 1. 1 3 9 0. 7 0 0. 2 2 9 2 . 1 1 8 1 1. 3 6 7 1. 9 4 1 6. 5 2- y e ar 1 5 2. 4 4 4 7. 9 4 5 0  P V C 1. 6 6 6 9. 4 1 0 3 6 2. 8 2 2. 3 1 1. 6 3 0. 7 1 0. 4 2 0. 4 2 0. 7 1

2 2 6 2 0 3  S 1 1  B a c k y ar d 0. 1 8 4 3 1. 3 2 3 0. 7 0 0. 3 5 9 2. 4 7 7 1 5. 0 0 6 1. 7 7 2 2. 2 2- y e ar 1 5 3. 0

S 1 0  B a c k y ar d 0. 0 9 5 5 1. 4 1 9 0. 7 0 0. 1 8 6 2. 6 6 3 1 5. 0 0 6 1. 7 7 1 1. 5 2- y e ar 1 6 4. 5
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D ef a ult I nl et Ti m e = 1 0 (fr o nt y ar d /r o w)

D ef a ult I nl et Ti m e = 1 5 (r e ar y ar d)

M a n ni n g C o effi ci e nt = 0. 0 1 3
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Fl o w
Vf  V a

D / S

St or m M H N o:

Q / Q C A P V a / VfQ I C D/ Q C A P

A c c u m. 

Ar e a ( h a)

S 1 2  B a c k y ar d 0. 0 8 8 0 1. 5 0 7 0. 7 0 0. 1 7 1 2. 8 3 4 1 5. 0 0 6 1. 7 7 1 0. 6 2- y e ar 1 7 5. 0

S 1 4  Sit e pl a n 2 1. 3 7 4 1 2. 8 8 1 0. 5 5 2. 1 0 1 4. 9 3 5 1 5. 0 0 6 1. 7 7 1 2 9 . 8 2- y e ar 3 0 4. 8

S 2 6  Fr o nt y ar d/ R O W 0. 3 6 7 2 3. 2 4 8 0. 7 0 0. 7 1 5 5. 6 4 9 1 1. 5 6 7 1. 2 9 5 0. 9 2- y e ar 4 0 2. 7 6 1 0. 0 6 0 0  C O N C 0. 6 0 6 0. 8 4 6 4 9 7. 0 4 1. 6 8 1. 6 5 0. 6 2 0. 8 1 0. 8 0 0. 9 8

2 0 3  P O N D  8. 6 3 5 1 5. 0 7 7 1 6. 6 7 5 8. 0 9 2- y e ar 8 7 5. 8 9 1 4. 0 9 0 0  C O N C 0. 3 5 2 0. 7 7 1 1 1 6. 0 0 1. 6 8 1. 6 5 0. 2 1 0. 7 8 0. 9 9 0. 9 8

P O N D  C o ntr ol- M H  S 1 5  S W M 0. 3 9 0 9 9. 0 2 6 0. 2 2 0. 2 3 9 1 5. 3 1 6 1 6. 8 8 5 7. 6 6 1 3. 8 2- y e ar 8 8 3. 2 1 0 6 8. 0 1 0 5 0  C O N C 0. 5 0 1 2. 3 2 2 0 2 0. 4 5 2. 2 3 1. 5 8 0. 1 3 0. 4 4 0. 5 5 0. 7 1

C o ntr ol- M H  M H S T 7 8 5 1 1 9. 0 2 6 1 5. 3 1 6 1 7. 0 1 5 7. 4 0 2- y e ar 8 7 9. 1 1 0 6 8. 0 1 0 5 0  C O N C 0. 5 0 9. 4 6 2 0 2 0. 4 5 2. 2 3 1. 5 8 0. 1 0 0. 4 4 0 . 5 5 0. 7 1

 

T O T A L S = 9. 0 2 6 0. 6 1 1 5. 3 1 6 9 9 9. 3

D efi niti o n s:

Q = 2. 7 8 * AI R, w h er e a b c 

  Q = P e a k Fl o w i n Litr es p er s e c o n d ( L / s) 2- y e ar 7 3 2. 9 5 1 6. 1 9 9 0. 8 1 0

  A = W at ers h e d Ar e a ( h e ct ar es) 5- y e ar 9 9 8. 0 7 1 6. 0 5 3 0. 8 1 4

  I = R ai nf all I nt e n sit y ( m m/ h) 1 0 0- y e ar 1 7 3 5. 6 8 8 6. 0 1 4 0. 8 2 0

  R = R u n off C o effi ci e nts ( di m e n si o nl ess) S h e et N o:

Ott a w a R ai nf all I nt e n sit y V al u e s fr o m S e w er D e si g n G ui d eli n e s, S D G 0 0 2
J. Fit z p atri c k, P. E n g. 6 1 7 1 H a z el d e a n R o a d

D w g R ef er e n c e: Fil e R ef:

D esi g n e d: Pr oj e ct:

Dr a wi n g C 0 9
2 5 8 7 8 0 St or m - S e w er D esi g n S h e ets, A pr 2 7, 

2 0 2 1 P o n d _ 1 1 3. 7 m _J L F _J H R e vi e w. xls x
1 of 1

C h e c k e d: L o c ati o n:

B. T h o m a s, P. E n g. 6 1 7 1 H a z el d e a n R o a d

T A B L E E 1
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S T O R M S E W E R C A L C U L A TI O N S H E E T - I N C L U D E S F L O W C O N T R O L S

R et ur n P eri o d St or m = 2- y e ar
D ef a ult I nl et Ti m e =  1 0 (fr o nt y ar d/r o w)

D ef a ult I nl et Ti m e =  1 5 (r e ar y ar d)

M a n ni n g C o effi ci e nt = 0. 0 1 3

I n di v C u m I n di v C u m I n di v C u m I n di v C u m I n di v C u m I n di v.
C u m u

l.
I n di v C u m I n di v.

C u m u

l.

 

Str e et 2 2 1 3 2 1 2  S 0 2  Fr o nt y ar d/ R O W 0. 3 1 4 6 0. 3 1 5 0. 6 4 0. 5 6 0 0 . 5 6 0 1 0. 0 0 7 6. 8 1 4 3. 0 2- y e ar 4 3. 0 2 2 3 9. 6 4 0 3 9. 6 3 9. 6 3 6 6. 4 3 7 5  P V C 2. 1 0 7 8. 4 5 7 2 3 8. 8 7 2. 3 0 1. 4 5 0. 9 0 0. 1 8 0. 1 7 0. 6 3

2 1 2 2 1 1  S 0 5 B  B a c k y ar d 0. 1 7 3 0 0. 4 8 8 0. 7 0 0. 3 3 7 0. 8 9 6 1 5. 0 0 6 1. 7 7 2 0. 8 2- y e ar 5 5. 4 2 4 3 9. 6 7 9. 2 3 9. 6 7 9. 2

S 0 3  Fr o nt y ar d/ R O W 0. 6 5 9 0 1. 1 4 7 0. 6 4 1. 1 7 3 2. 0 6 9 1 0. 9 0 7 3. 5 1 8 6. 2 2- y e ar 1 5 2. 1 4 7 9. 2 2 2 7 6. 4 7 6. 4 7 6. 4 1 5 5. 6 4 4 7. 9 4 5 0  P V C 0. 6 0 8 1. 4 5 7 2 1 8. 0 7 1. 3 9 1. 3 2 1. 0 3 0. 7 0 0. 7 1 0. 9 5

2 1 1 2 1 0 1. 1 4 7 2. 0 6 9 1 1. 9 3 7 0. 1 1 2- y e ar 1 4 5. 0 4 7 9. 2 2 7 6. 4 1 5 5. 6 4 4 7. 9 4 5 0  P V C 0. 5 8 1 0. 3 8 9 2 1 4. 4 0 1. 3 7 1. 1 5 0. 1 5 0. 6 8 0. 7 3 0. 8 4

2 1 0 2 0 9  S 0 5 A  B a c k y ar d 0. 0 9 0 0 1. 2 3 7 0. 6 9 0. 1 7 3 2. 2 4 2 1 5. 0 0 6 1. 7 7 1 0. 7 2- y e ar 1 3 8. 5 1 5 1 9. 8 9 9. 0 2 7 6. 4 1 9. 8 1 7 5. 4

S 0 4  Fr o nt y ar d/ R O W 0. 2 8 6 5 1. 5 2 3 0. 6 9 0. 5 5 0 2. 7 9 1 1 2. 0 8 6 9. 6 4 3 8. 3 2- y e ar 1 9 4. 4 5 9 9. 0 2 2 5 6. 8 5 6. 8 2 7 6. 4 5 6. 8 2 3 2. 2 5 3 3. 0 5 2 5  C O N C 0. 6 0 6 7. 4 4 8 3 4 6. 8 3 1. 5 4 1. 0 9 1. 0 3 0. 5 6 0. 6 7 0. 7 1

 

S a m a nt h a E a stt o p 2 2 5 2 0 9  S 0 6  B a c k y ar d 0. 2 8 2 6 0. 2 8 3 0. 5 9 0. 4 6 3 0. 4 6 3 1 5. 0 0 6 1. 7 7 2 8. 6 2- y e ar 2 8. 6 2 2 3 9. 6 3 9. 6 3 9. 6 3 9. 6 2 5 1. 5 2 5 0  P V C 1. 4 0 3 7. 9 0 3 7 1. 4 1 1. 4 3 1. 0 1 0. 6 2 0. 4 0 0 . 5 5 0. 7 1

 

Str e et 2 2 0 9 2 0 8  S 2 1  Fr o nt y ar d/ R O W 0. 1 6 8 1 1. 9 7 4 0. 6 9 0. 3 2 2 3 . 5 7 7 1 3. 1 1 6 6. 6 1 2 1. 5 2- y e ar 2 3 8. 3 7 1 3 8. 6 2 5 6. 8 2 4 7 6. 4 1 5 2. 8 7 6. 4 3 4 8. 2 6 1 0. 0 6 0 0  C O N C 0. 6 0 4 1. 0 7 2 4 9 7. 0 4 1. 6 8 1. 1 9 0. 5 8 0. 4 8 0. 7 0 0. 7 1

 

Str e et 5 2 2 7 2 0 8  S 1 3  P ar k 0. 7 2 6 4 0. 7 2 6 0. 3 0 0. 6 0 6 0. 6 0 6 1 5. 0 0 6 1. 7 7 3 7. 4 2- y e ar 3 7. 4 1 1 2 8. 4 2 8. 4 2 8. 4 2 8. 4

S 0 7  B a c k y ar d 0. 1 8 8 4 0. 9 1 5 0. 7 0 0. 3 6 7 0. 9 7 2 1 5. 0 0 6 1. 7 7 2 2. 6 2- y e ar 6 0. 1 1 2 2 8. 4 5 6. 8 2 8. 4 5 6. 8

S 0 8  Fr o nt y ar d/ R O W 0. 1 8 8 2 1. 1 0 3 0. 7 4 0. 3 8 7 1. 3 6 0 1 3. 6 9 6 5. 0 4 2 5. 2 2- y e ar 8 8. 4 1 3 2 8. 4 8 5. 2 2 8. 4 8 5. 2 3 6 6. 4 3 7 5  P V C 0. 6 5 6 3. 8 1 4 1 3 2. 8 9 1. 2 8 1. 1 8 0. 9 0 0. 6 7 0. 6 4 0. 9 2

Str e et 2 2 0 8 2 0 7  S 1 8  B a c k y ar d 0. 1 7 0 7 0. 1 7 1 0. 7 0 0. 3 3 2 0. 3 3 2 1 5. 0 0 6 1. 7 7 2 0. 5 2- y e ar 2 0. 5 1 1 2 8. 4 2 8. 4 2 8. 4 2 8. 4

S 3 0  Fr o nt y ar d/ R O W 0. 3 6 4 1 3. 6 1 2 0. 6 9 0. 6 9 8 5. 9 6 7 1 3. 6 9 6 5. 0 4 4 5. 4 2- y e ar 3 8 8. 1 7 1 3 8. 6 6 1 7 0. 4 2 6 1 5 2. 8 4 6 1. 8 6 8 5. 0 6 7 5  C O N C 0. 3 0 1 1 8. 0 1 1 4 7 8. 8 2 1. 2 9 1. 2 6 1. 5 6 0. 8 1 0 . 9 6 0. 9 8

2 0 7 2 0 6  S 1 7  B a c k y ar d 0. 1 7 2 5 3. 7 8 4 0. 7 0 0. 3 3 6 6. 3 0 3 1 5. 0 0 6 1. 7 7 2 0. 7 2- y e ar 3 8 9. 3 1 8 1 9. 8 1 5 8. 4 6 1 7 0. 4 6 1 5 2. 8 1 9. 8 4 8 1. 6

S 2 2  Fr o nt y ar d/ R O W 0. 3 1 6 1 4. 1 0 0 0. 7 0 0. 6 1 5 6. 9 1 8 1 5. 2 5 6 1. 1 8 3 7. 6 2- y e ar 4 2 3. 3 2 1 0 3 9. 6 1 9 8. 0 6 1 7 0. 4 6 1 5 2. 8 3 9. 6 5 2 1. 2 7 6 2. 0 7 5 0  C O N C 0. 3 0 1 1. 4 1 3 6 3 6. 1 3 1. 3 8 1. 2 7 0. 1 5 0. 6 7 0. 8 2 0. 9 2

2 0 6 2 0 5 4. 1 0 0 6. 9 1 8 1 5. 4 0 6 0. 8 4 2- y e ar 4 2 0. 9 1 0 1 9 8. 0 6 1 7 0. 4 6 1 5 2. 8 5 2 1. 2 7 6 2. 0 7 5 0  C O N C 0. 3 0 6 8. 6 7 6 6 3 6. 1 3 1. 3 8 1. 2 7 0. 9 0 0. 6 6 0. 8 2 0. 9 2

 

2 1 5 2 0 5  S 1 9  B a c k y ar d 0. 1 7 9 0 0. 1 7 9 0. 7 0 0. 3 4 8 0. 3 4 8 1 5. 0 0 6 1. 7 7 2 1. 5 2- y e ar 2 1. 5 0. 3 3 0. 3 1 2. 7 1 2. 7 1 2. 7 1 2. 7

S 0 9  B a c k y ar d 0. 0 9 1 9 0. 2 7 1 0. 7 0 0. 1 7 9 0. 5 2 7 1 5. 0 0 6 1. 7 7 1 1. 0 2- y e ar 3 2. 6 0. 3 3 0. 7 1 2. 7 2 5. 5 1 2. 7 2 5. 5

S 2 0  B a c k y ar d 0. 0 8 1 2 0. 3 5 2 0. 7 0 0. 1 5 8 0. 6 8 5 1 5. 0 0 6 1. 7 7 9. 8 2- y e ar 4 2. 3 0. 3 3 1. 0 1 2. 7 3 8. 2 1 2. 7 3 8. 2

S 2 3  Fr o nt y ar d/ R O W 0. 2 2 1 9 0. 5 7 4 0. 7 1 0. 4 3 8 1. 1 2 3 1 0. 0 0 7 6. 8 1 3 3. 6 2- y e ar 8 6. 3 1 1 2 8. 4 2 8. 4 3 8. 2 2 8. 4 6 6. 6 3 6 6. 4 3 7 5  P V C 0. 6 5 8 9. 7 6 8 1 3 3. 0 0 1. 2 8 1. 1 8 1. 2 7 0. 6 5 0. 5 0 0. 9 2

 

2 0 5 2 0 4  S 1 6  B a c k y ar d 0. 2 6 4 1 4. 9 3 8 0. 7 0 0. 5 1 4 8. 5 5 5 1 5. 0 0 6 1. 7 7 3 1. 7 2- y e ar 5 2 8. 4 1 0 1 9 8. 0 7 1 9 8. 8 1 7 3 8. 2 2 2 9. 2 3 8. 2 6 2 6. 0 8 3 9. 0 8 2 5  C O N C 0. 3 0 5 3. 4 2 9 8 2 2. 3 0 1. 4 7 1. 3 5 0. 6 6 0. 6 4 0. 7 6 0. 9 2

S 3 1  Fr o nt y ar d/ R O W 0. 4 4 8 4 5. 3 8 7 0. 7 0 0. 8 7 3 9. 4 2 8 1 6. 3 0 5 8. 8 6 5 1. 4 2- y e ar 5 5 4. 9 1 0 1 9 8. 0 3 1 0 8 5. 2 2 8 4. 0 7 2 2 9. 2 8 5. 2 7 1 1. 2

2 0 4 2 0 3 5. 3 8 7 9. 4 2 8 1 6. 3 0 5 8. 8 6 2- y e ar 5 5 4. 9 1 0 1 9 8. 0 1 0 2 8 4. 0 7 2 2 9. 2 7 1 1. 2 8 3 9. 0 8 2 5  C O N C 0. 3 0 2 7. 3 0 3 8 2 2. 3 0 1. 4 7 1. 2 4 0. 3 7 0. 6 7 0. 8 6 0. 8 4

 

Str e et 1 2 2 1 2 2 0  2 9 9. 4 3 0 0  P V C 1. 0 0 1 1. 1 8 6 9 6. 1 5 1. 3 7

2 2 0 2 1 8  S 2 7  Fr o nt y ar d/ R O W 0. 1 1 8 3 0. 1 1 8 0. 7 3 0. 2 4 0 0. 2 4 0 1 0. 0 0 7 6. 8 1 1 8. 4 2- y e ar 1 8. 4 1 1 1 9. 8 1 9. 8 1 9. 8 1 9. 8 2 9 9. 4 3 0 0  P V C 1. 0 0 3 7. 4 0 4 9 6. 1 5 1. 3 7 0. 9 2 0. 6 8 0. 1 9 0 . 2 1 0. 6 7

 

Str e et 2 2 1 9 2 1 8  S 2 8  Fr o nt y ar d/ R O W 0. 1 1 6 4 0. 1 1 6 0. 7 3 0. 2 3 6 0 . 2 3 6 1 1 1 9. 8 1 9. 8 1 9. 8 1 9. 8

S 0 1  Sit e pl a n 1 0. 5 0 7 7 0. 6 2 4 0. 6 0 0. 8 4 7 1. 0 8 3 1 0. 0 0 7 6. 8 1 6 5. 0 2- y e ar 8 3. 2 1 1 9. 8 6 6 6 6 6 6. 0 8 5. 8 2 9 9. 4 3 0 0  P V C 2. 0 0 3 7. 4 5 6 1 3 5. 9 8 1. 9 3 1. 7 6 0. 3 5 0. 6 1 0. 6 3 0. 9 1

 

2 1 8 2 1 7  S 2 9  Fr o nt y ar d/ R O W 0. 0 9 8 5 0. 8 4 1 0. 7 3 0. 2 0 0 1. 5 2 3 1 0. 6 8 7 4. 2 9 1 4. 9 2- y e ar 1 1 3. 2 2 3 9. 6 6 6 1 0 5. 6 3 6 6. 4 3 7 5  P V C 2. 0 0 4 6. 3 0 5 2 3 3. 1 1 2. 2 5 1. 5 9 0. 4 9 0. 4 9 0 . 4 5 0. 7 1

Str e et 5 2 1 7 2 1 6  Fr o nt y ar d/ R O W 0. 8 4 1 1. 5 2 3 1 1. 1 7 7 2. 6 0 2- y e ar 1 1 0. 6 2 3 9. 6 6 6 1 0 5. 6 3 6 6. 4 3 7 5  P V C 2. 0 0 1 8. 6 5 5 2 3 3. 1 1 2. 2 5 1. 5 9 0. 2 0 0. 4 7 0 . 4 5 0. 7 1

 

2 2 8 2 1 6  S 2 4  Fr o nt y ar d/ R O W 0. 1 8 0 0 0. 1 8 0 0. 7 3 0. 3 6 5 0. 3 6 5 1 0. 0 0 7 6. 8 1 2 8. 1 2- y e ar 2 8. 1 1 1 2 8. 4 2 8. 4 2 8. 4 2 8. 4 2 5 1. 5 2 5 0  P V C 0. 6 5 6 4. 7 3 2 4 8. 6 9 0. 9 8 0. 6 9 1. 5 6 0. 5 8 0 . 5 8 0. 7 1

 

Str e et 2 2 1 6 2 2 6  S 2 5  Fr o nt y ar d/ R O W 0. 1 1 7 9 1. 1 3 9 0. 7 0 0. 2 2 9 2 . 1 1 8 1 1. 3 6 7 1. 9 4 1 6. 5 2- y e ar 1 5 2. 4 1 3 1 9. 8 5 9. 4 1 2 8. 4 6 6 1 9. 8 1 5 3. 8 4 4 7. 9 4 5 0  P V C 1. 6 6 6 9. 4 1 0 3 6 2. 8 2 2. 3 1 1. 6 3 0. 7 1 0 . 4 2 0. 4 2 0. 7 1

2 2 6 2 0 3  S 1 1  B a c k y ar d 0. 1 8 4 3 1. 3 2 3 0. 7 0 0. 3 5 9 2. 4 7 7 1 5. 0 0 6 1. 7 7 2 2. 2 2- y e ar 1 5 3. 0 3 5 9. 4 1 2 8. 4 0. 3 3 0. 3 1 2. 7 1 2. 7 6 6 1 2. 7 1 6 6. 5

S 1 0  B a c k y ar d 0. 0 9 5 5 1. 4 1 9 0. 7 0 0. 1 8 6 2. 6 6 3 1 5. 0 0 6 1. 7 7 1 1. 5 2- y e ar 1 6 4. 5 3 5 9. 4 2 8. 4 0. 3 3 0. 7 1 2. 7 2 5. 4 6 6 1 2. 7 1 7 9. 2

S 1 2  B a c k y ar d 0. 0 8 8 0 1. 5 0 7 0. 7 0 0. 1 7 1 2. 8 3 4 1 5. 0 0 6 1. 7 7 1 0. 6 2- y e ar 1 7 5. 0 3 5 9. 4 1 2 8. 4 0. 3 3 1. 0 1 2. 7 3 8. 2 6 6 1 2. 7 1 9 2. 0

S 1 4  Sit e pl a n 2 1. 3 7 4 1 2. 8 8 1 0. 5 5 2. 1 0 1 4. 9 3 5 1 5. 0 0 6 1. 7 7 1 2 9 . 8 2- y e ar 3 0 4. 8 3 5 9. 4 1 2 8. 4 1. 0 3 8. 2 1 6 5 2 3 1 1 6 5. 0 3 5 7. 0

S 2 6  Fr o nt y ar d/ R O W 0. 3 6 7 2 3. 2 4 8 0. 7 0 0. 7 1 5 5. 6 4 9 1 1. 5 6 7 1. 2 9 5 0. 9 2- y e ar 4 0 2. 7 2 5 3 9. 6 9 9. 0 1 2 8. 4 1. 0 3 8. 2 2 3 1 3 9. 6 3 9 6. 6 6 1 0. 0 6 0 0  C O N C 0. 6 0 6 0. 8 4 6 4 9 7. 0 4 1. 6 8 1. 6 5 0. 6 2 0. 8 1 0. 8 0 0. 9 8

2 0 3  P O N D  8. 6 3 5 1 5. 0 7 7 1 6. 6 7 5 8. 0 9 2- y e ar 8 7 5. 8 1 5 2 9 7. 0 1 1 3 1 2. 4 8 2 6 7. 4 2 3 1 1 1 0 7. 8 9 1 4. 0 9 0 0  C O N C 0. 3 5 2 0. 7 7 1 1 1 6. 0 0 1. 6 8 1. 6 5 0. 2 1 0. 7 8 0. 9 9 0. 9 8

P O N D  C o ntr ol- M H  S 1 5  S W M 0. 3 9 0 9 9. 0 2 6 0. 2 2 0. 2 3 9 1 5. 3 1 6 1 6. 8 8 5 7. 6 6 1 3. 8 2- y e ar 8 8 3. 2 1 5 2 9 7. 0 1 1 3 1 2. 4 8 2 6 7. 4 2 3 1 1 1 0 7. 8 1 0 6 8. 0 1 0 5 0  C O N C 0. 5 0 1 2. 3 2 2 0 2 0. 4 5 2. 2 3 1. 5 8 0. 1 3 0. 4 4 0. 5 5 0. 7 1

C o ntr ol- M H  M H S T 7 8 5 1 1 9. 0 2 6 1 5. 3 1 6 1 7. 0 1 5 7. 4 0 2- y e ar 8 7 9. 1 1 5 2 9 7. 0 1 1 3 1 2. 4 8 2 6 7. 4 2 3 1 1 1 0 7. 8 1 0 6 8. 0 1 0 5 0  C O N C 0. 5 0 9. 4 6 2 0 2 0. 4 5 2. 2 3 1. 5 8 0. 1 0 0 . 4 4 0. 5 5 0. 7 1

 

T O T A L S = 9. 0 2 6 0. 6 1 1 5. 3 1 6 9 9 9. 3 1 5 2 9 7. 0 1 1 3 1 2. 4 9 2 6 7. 4 2 3 1. 0 1 1 0 7. 8

D efi niti o n s:

Q = 2. 7 8 * AI R, w h er e a b c T O T A L  N U M B E R O F I C D S = 3 5

  Q = P e a k Fl o w i n Litr e s p er s e c o n d ( L/s) 2- y e ar 7 3 2. 9 5 1 6. 1 9 9 0. 8 1 0 T O T A L  C A P T U R E O F A L L I C Ds  ( L/ s e c) = 8 7 7 L /s e c

  A = W at er s h e d Ar e a ( h e ct ar e s) 5- y e ar 9 9 8. 0 7 1 6. 0 5 3 0. 8 1 4 T O T A L  C A P T U R E R A T E  ( L/ h a/ s e c) = 9 7. 1 L / h a /s e c

  I = R ai nf all I nt e n sit y ( m m/ h) 1 0 0- y e ar 1 7 3 5. 6 8 8 6. 0 1 4 0. 8 2 0 T O T A L  2 Y R R A T E ( L/ h a/ s e c) = 1 1 0. 7 L / h a /s e c

  R = R u n off C o effi ci e nts ( di m e n si o nl e ss) S h e et N o:

Dr a wi n g C 0 9
2 5 8 7 8 0 St or m - S e w er D e si g n S h e ets, A pr 2 7, 

2 0 2 1 P o n d _ 1 1 3. 7 m _J L F _J H R e vi e w. xl s x
1 of 1

C h e c k e d: L o c ati o n:

B. T h o m a s, P. E n g. 6 1 7 1 H a z el d e a n R o a d

D w g R ef er e n c e: Fil e R ef:

T y p e C T y p e D

D e si g n e d: Pr oj e ct:

Ott a w a R ai nf all I nt e n sit y V al u e s fr o m S e w er D e si g n G ui d eli n e s, S D G 0 0 2
J. Fit z p atri c k, P. E n g. 6 1 7 1 H a z el d e a n R o a d

at 2 8. 4 L / s e c at 3 8. 2 L / s e c at 5 3. 0 L / s e c
T y p e A T y p e B

I n di v. C u m ul.  A ct  N o m Vf  V a

V el o cit y ( m / s)
Ti m e i n 

Pi p e, Tt 

( mi n)

H y dr a uli c R ati os

Q / Q C A P Q I C D/ Q C A P V a / Vf

Di a m et er ( m m)

T y p e
Sl o p e 

( %)

L e n gt h 

( m)

C a p a cit y, 

Q C A P 

( L / s e c)

C a pt ur e d 

Fl o ws ( L / s)

C u st o m C a pt ur e d 

Fl o ws ( L / s) I n d v 

C a pt ur e d 

Fl o ws 

( L / s e c)

T ot al 

C a pt ur e d 

Fl o ws 

( L / s e c)

C a pt ur e d 

Fl o ws ( L / s)
N o. of I C Ds

C a pt ur e d 

Fl o ws ( L / s)
N o. of I C Ds

C a pt ur e d 

Fl o ws ( L / s)
N o. of I C Ds

I n di v. 

Fl o w

R et ur n 

P eri o d

Q                    

( L / s)

N o. of I C Ds

at 1 9. 8 L / s e c

R u n off 

C o eff, C

I n di v. 

2. 7 8 * A * R

A c c u m. 

2. 7 8 * A * R
T c ( mi ns) I ( m m / h)

C A P T U R E D F L O W S B A S E D O N N U M B E R O F I N T L E T S S E W E R D A T A

U / S  D / S C at c h- m e nt N o: T y p e  Ar e a ( h a)
A c c u m. 

Ar e a ( h a)

Str e et

St or m M H N o:  A R E A I N F O P E A K F L O W S ( U N R E S T RI C T E D - R A TI O N A L M E T H O D) 

T A B L E E 2



T A B L E E 8

R A TI N G C U R V E S F O R M O D E L LI N G O F C A T C H B A SI N S

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: S P- 0 1  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 0 3 / C B 0 4 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 7 2 0 0 0. 3 4 0. 3 4

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 5 9 0 0 7 1 0. 0 4 4. 9 7 4 5. 3 0

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 5 9 0 1 0 0. 0 0 4 5. 3 0

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 8 9 0 0 0 0. 0 0 4 5. 3 0

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e i n P o n di n g Ar e a: 2

M a x. P o n di n g Ar e a ( m 2) = 7 1 0. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 2 0. 1 7 Fl o w C o n dti o n P o n di n g

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 9. 9 8

M a x. Pri s m V ol u m e ( m 3) 4 4. 9 7

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 2 0. 4 7

I n v El e v of St or a g e N o d e ( m) 1 1 8. 5 8

M a x P o n di n g D e pt h ( m) = 0. 1 9 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: S P- 0 2  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 2 8 / C B 2 9 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 7 2 0 0 0. 3 4 0. 3 4

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 5 3 0 0 3 0 4. 0 1 3. 1 7 1 3. 5 1

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 5 3 0 1 0 0. 0 0 1 3. 5 1

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 8 3 0 0 0 0. 0 0 1 3. 5 1

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e i n P o n di n g Ar e a: 2

M a x. P o n di n g Ar e a ( m 2) = 3 0 4. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 1 9. 3 9 Fl o w C o n dti o n P o n di n g

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 9. 2 6

M a x. Pri s m V ol u m e ( m 3) 1 3. 1 7

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 1 9. 6 9

I n v El e v of St or a g e N o d e ( m) 1 1 7. 8 6

M a x P o n di n g D e pt h ( m) = 0. 1 3 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: S P 0 3  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 1 2 / C B 1 3 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 7 2 0 0 0. 3 4 0. 3 4

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 5 5 0 0 4 4 6. 0 2 2. 3 0 2 2. 6 4

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 5 5 0 1 0 0. 0 0 2 2. 6 4

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 8 5 0 0 0 0. 0 0 2 2. 6 4

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e i n P o n di n g Ar e a: 2

M a x. P o n di n g Ar e a ( m 2) = 4 4 6. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 1 8. 7 7 Fl o w C o n dti o n P o n di n g

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 8. 6 2

M a x. Pri s m V ol u m e ( m 3) 2 2. 3 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 1 9. 0 7

I n v El e v of St or a g e N o d e ( m) 1 1 7. 2 2

M a x P o n di n g D e pt h ( m) = 0. 1 5 0

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)
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St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: S P 0 4  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 1 5 / C B 1 6 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 7 2 0 0 0. 3 4 0. 3 4

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 7 0 0 0 8 6 6. 0 8 6. 6 0 8 6. 9 4

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 7 0 0 1 0 0. 0 0 8 6. 9 4

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 2. 0 0 0 0 0 0. 0 0 8 6. 9 4

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e i n P o n di n g Ar e a: 2

M a x. P o n di n g Ar e a ( m 2) = 8 6 6. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 1 8. 6 2 Fl o w C o n dti o n P o n di n g

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 8. 3 2

M a x. Pri s m V ol u m e ( m 3) 8 6. 6 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 1 8. 9 2

I n v El e v of St or a g e N o d e ( m) 1 1 6. 9 2

M a x P o n di n g D e pt h ( m) = 0. 3 0 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: S P 0 5  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 1 7 / C B 1 8 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 7 2 0 0 0. 3 4 0. 3 4

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 7 0 0 0 7 6 0. 0 7 6. 0 0 7 6. 3 4

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 7 0 0 1 0 0. 0 0 7 6. 3 4

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 2. 0 0 0 0 0 0. 0 0 7 6. 3 4

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e i n P o n di n g Ar e a: 2

M a x. P o n di n g Ar e a ( m 2) = 7 6 0. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 1 8. 5 2 Fl o w C o n dti o n P o n di n g

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 8. 2 2

M a x. Pri s m V ol u m e ( m 3) 7 6. 0 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 1 8. 8 2

I n v El e v of St or a g e N o d e ( m) 1 1 6. 8 2

M a x P o n di n g D e pt h ( m) = 0. 3 0 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: S P 0 6  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 2 3 / C B 2 4 / C B 2 5 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 1. 0 8 0 0 0. 5 0 0. 5 0

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 6 9 0 0 1 2 7 2. 0 1 2 2. 9 6 1 2 3. 4 6

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 6 9 0 1 0 0. 0 0 1 2 3. 4 6

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 9 9 0 0 0 0. 0 0 1 2 3. 4 6

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e i n P o n di n g Ar e a: 3

M a x. P o n di n g Ar e a ( m 2) = 1 2 7 2. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 1 8. 4 2 Fl o w C o n dti o n P o n di n g

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 8. 1 3

M a x. Pri s m V ol u m e ( m 3) 1 2 2. 9 6

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 1 8. 7 2

I n v El e v of St or a g e N o d e ( m) 1 1 6. 7 3

M a x P o n di n g D e pt h ( m) = 0. 2 9 0

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)
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St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: S P 0 7  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 3 0 / C B 3 1 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 7 2 0 0 0. 3 4 0. 3 4

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 5 8 0 0 4 0 6. 0 2 4. 3 6 2 4. 7 0

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 5 8 0 1 0 0. 0 0 2 4. 7 0

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 8 8 0 0 0 0. 0 0 2 4. 7 0

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e i n P o n di n g Ar e a: 2

M a x. P o n di n g Ar e a ( m 2) = 4 0 6. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 1 8. 2 5 Fl o w C o n dti o n P o n di n g

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 8. 0 7

M a x. Pri s m V ol u m e ( m 3) 2 4. 3 6

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 1 8. 5 5

I n v El e v of St or a g e N o d e ( m) 1 1 6. 6 7

M a x P o n di n g D e pt h ( m) = 0. 1 8 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 0 1  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 0 1, C B 0 2 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 7 2 0 0 0. 3 4 0. 3 4

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 3 4

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 0. 0 0 0. 3 4

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 7 0 0 1 0 0. 0 0 0. 3 4

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 2

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 2 1. 2 2 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 2 1. 2 2

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 2 1. 5 2

I n v El e v of St or a g e N o d e ( m) 1 1 9. 8 2

M a x P o n di n g D e pt h ( m) = 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 0 8  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 0 8 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 7 2 0 0 0. 3 4 0. 3 4

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 3 4

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 0. 0 0 0. 3 4

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 7 0 0 1 0 0. 0 0 0. 3 4

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 2

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 1 9. 2 3 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 9. 2 3

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 1 9. 5 3

I n v El e v of St or a g e N o d e ( m) 1 1 7. 8 3

M a x P o n di n g D e pt h ( m) = 0

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)
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St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 1 1  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 1 1 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 3 6 0 0 0. 1 7 0. 1 7

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 1 7

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 0. 0 0 0. 1 7

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 7 0 0 1 0 0. 0 0 0. 1 7

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 1

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R E A R _ Y A R D

M a x. P o n di n g El e v at S pill ( m): 1 1 9. 0 0 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 9. 0 0

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 1 9. 3 0

I n v El e v of St or a g e N o d e ( m) 1 1 7. 6 0

M a x P o n di n g D e pt h ( m) = 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 2 1  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 2 1 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 7 2 0 0 0. 3 4 0. 3 4

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 3 4

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 0. 0 0 0. 3 4

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 7 0 0 1 0 0. 0 0 0. 3 4

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 2

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 1 8. 4 0 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 8. 4 0

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 1 8. 7 0

I n v El e v of St or a g e N o d e ( m) 1 1 7. 0 0

M a x P o n di n g D e pt h ( m) = 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 3 3  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 3 3, C B 3 4 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 7 2 0 0 0. 3 4 0. 3 4

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 3 4

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 0. 0 0 0. 3 4

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 7 0 0 1 0 0. 0 0 0. 3 4

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 2

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 2 1. 0 0 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 2 1. 0 0

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 2 1. 3 0

I n v El e v of St or a g e N o d e ( m) 1 1 9. 6 0

M a x P o n di n g D e pt h ( m) = 0

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)
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St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 3 6  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 3 6 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 3 6 0 0 0. 1 7 0. 1 7

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 1 7

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 0. 0 0 0. 1 7

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 7 0 0 1 0 0. 0 0 0. 1 7

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 1

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 2 0. 6 3 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 2 0. 6 3

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 2 0. 9 3

I n v El e v of St or a g e N o d e ( m) 1 1 9. 2 3

M a x P o n di n g D e pt h ( m) = 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 3 7  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 3 7 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 7 2 0 0 0. 3 4 0. 3 4

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 3 4

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 0. 0 0 0. 3 4

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 7 0 0 1 0 0. 0 0 0. 3 4

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 2

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 2 0. 0 1 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 2 0. 0 1

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 2 0. 3 1

I n v El e v of St or a g e N o d e ( m) 1 1 8. 6 1

M a x P o n di n g D e pt h ( m) = 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 4 2  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 4 2 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 7 2 0 0 0. 3 4 0. 3 4

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 3 4

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 0. 0 0 0. 3 4

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 7 0 0 1 0 0. 0 0 0. 3 4

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 2

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 1 8. 9 3 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 8. 9 3

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 1 9. 2 3

I n v El e v of St or a g e N o d e ( m) 1 1 7. 5 3

M a x P o n di n g D e pt h ( m) = 0

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)
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St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 4 5  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 4 5 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 7 2 0 0 0. 3 4 0. 3 4

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 3 4

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 0. 0 0 0. 3 4

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 7 0 0 1 0 0. 0 0 0. 3 4

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 2

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 1 8. 7 3 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 8. 7 3

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 1 9. 0 3

I n v El e v of St or a g e N o d e ( m) 1 1 7. 3 3

M a x P o n di n g D e pt h ( m) = 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 5 0  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 5 1, C B 5 2, C B 5 3 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 3 6 0 0 0. 1 7 0. 1 7

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 1 7

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 0. 0 0 0. 1 7

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 7 0 0 1 0 0. 0 0 0. 1 7

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 1

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 1 9. 7 0 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 9. 7 0

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 2 0. 0 0

I n v El e v of St or a g e N o d e ( m) 1 1 8. 3 0

M a x P o n di n g D e pt h ( m) = 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 5 5 _ N O P O N DI N G  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 5 5 _ N O P O N DI N G 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 3 6 0 0 0. 1 7 0. 1 7

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 1 7

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 0. 0 0 0. 1 7

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 5 5 0 1 0 0. 0 0 0. 1 7

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 1

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 1 8. 8 0 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 8. 8 0

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 1 5 0

P o n di n g Ri m El e v ati o n ( m) 1 1 8. 9 5

I n v El e v of St or a g e N o d e ( m) 1 1 7. 4 0

M a x P o n di n g D e pt h ( m) = 0

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)
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St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 5 6 _ N O P O N DI N G  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 5 6 _ N O P O N DI N G 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 3 6 0 0 0. 1 7 0. 1 7

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 1 7

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 0. 0 0 0. 1 7

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 7 0 0 1 0 0. 0 0 0. 1 7

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 1

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R e ar y ar d

M a x. P o n di n g El e v at S pill ( m): 1 1 8. 0 0 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 8. 0 0

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 1 8. 3 0

I n v El e v of St or a g e N o d e ( m) 1 1 6. 6 0

M a x P o n di n g D e pt h ( m) = 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 5 7  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 5 7 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 0 0 0 0 0. 3 6 0 0 0. 1 2 0. 1 2

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 0 0 0 1 0. 0 0. 0 0 0. 1 2

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 0 0 0 2 0 # R E F! # R E F!

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 3 0 0 1 0 0. 0 0 # R E F!

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 1

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R E A R _ Y A R D

M a x. P o n di n g El e v at S pill ( m): 1 1 7. 6 0 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 7. 6 0

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 0 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 1 7. 9 0

I n v El e v of St or a g e N o d e ( m) 1 1 6. 6 0

M a x P o n di n g D e pt h ( m) = 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 7 0  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 7 0 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 3 6 0 0 0. 1 7 0. 1 7

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 1 7

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 # R E F! # R E F!

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 5 5 0 1 0 0. 0 0 # R E F!

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 1

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R E A R _ Y A R D

M a x. P o n di n g El e v at S pill ( m): 1 1 8. 4 0 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 8. 4 0

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 1 5 0

P o n di n g Ri m El e v ati o n ( m) 1 1 8. 5 5

I n v El e v of St or a g e N o d e ( m) 1 1 7. 0 0

M a x P o n di n g D e pt h ( m) = 0

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)
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St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 7 1 _ N O _ P O N DI N G  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 7 1 _ N O _ P O N DI N G 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 3 6 0 0 0. 1 7 0. 1 7

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 1 7

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 0. 0 0 0. 1 7

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 5 5 0 1 0 0. 0 0 0. 1 7

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 1

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R E A R _ Y A R D

M a x. P o n di n g El e v at S pill ( m): 1 1 8. 4 0 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 8. 4 0

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 1 5 0

P o n di n g Ri m El e v ati o n ( m) 1 1 8. 5 5

I n v El e v of St or a g e N o d e ( m) 1 1 7. 0 0

M a x P o n di n g D e pt h ( m) = 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 7 9  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 7 9 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 3 6 0 0 0. 1 7 0. 1 7

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 1 7

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 0. 0 0 0. 1 7

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 7 0 0 1 0 0. 0 0 0. 1 7

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 1

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R E A R _ Y A R D

M a x. P o n di n g El e v at S pill ( m): 1 1 7. 3 0 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 7. 3 0

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 3 0 0

P o n di n g Ri m El e v ati o n ( m) 1 1 7. 6 0

I n v El e v of St or a g e N o d e ( m) 1 1 5. 9 0

M a x P o n di n g D e pt h ( m) = 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: C B 8 0  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot V ol ( m 3)

Str u ct ur e / I nl et N o: C B 8 0 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 1. 4 0 0 0 0. 3 6 0 0 0. 1 7 0. 1 7

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 1. 4 0 0 1 0. 0 0. 0 0 0. 1 7

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 1. 4 0 0 2 0 0. 0 0 0. 1 7

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 1. 5 5 0 1 0 0. 0 0 0. 1 7

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 1

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n R o a d w a y

M a x. P o n di n g El e v at S pill ( m): 1 1 9. 0 0 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 9. 0 0

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 1. 4 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 1 5 0

P o n di n g Ri m El e v ati o n ( m) 1 1 9. 1 5

I n v El e v of St or a g e N o d e ( m) 1 1 7. 6 0

M a x P o n di n g D e pt h ( m) = 0

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)
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St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: SI T E P L A N _ 1  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot  V ol ( m 3)

Str u ct ur e / I nl et N o: SI T E P L A N _ 1 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 2. 2 0 0 0 0. 3 6 0 0 0. 2 6 0. 2 6

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 2. 2 0 0 1 0. 0 0. 0 0 0. 2 6

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 2. 2 0 0 2 0 0. 0 0 0. 2 6

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 2. 3 5 0 1 0 0. 0 0 0. 2 6

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 1

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n SI T E

M a x. P o n di n g El e v at S pill ( m): 1 2 1. 8 0 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 2 1. 8 0

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 2. 2 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 1 5 0

P o n di n g Ri m El e v ati o n ( m) 1 2 1. 9 5

I n v El e v of St or a g e N o d e ( m) 1 1 9. 6 0

M a x P o n di n g D e pt h ( m) = 0

St o r a g e N o d e I nf o r m ati o n St o r a g e F u n cti o n f o r M o d elli n g
P o n di n g Ar e a (tr a p l o w)  N o: SI T E P L A N _ 2  H e a d / D e pt h ( m)  Ar e a ( m 2) I n cr V ol ( m 3) T ot  V ol ( m 3)

Str u ct ur e / I nl et N o: SI T E P L A N _ 2 0. 0 0 0 0 0. 0 0 0 0 0. 0 0 0. 0 0

Str u ctr u e / I nl et T y p e C at c b a si n 2. 2 0 0 0 0. 3 6 0 0 0. 2 6 0. 2 6

I n cl u d e Str u ct ur e St or a g e  ( y e s/ n o) Y e s 2. 2 0 0 1 0. 0 0. 0 0 0. 2 6

Str u ct ur e S h a p e (r e ct / r o u n d) R e ct 2. 2 0 0 2 0 0. 0 0 0. 2 6

Str u ct ur e L e n gt h or DI A ( m m) 6 0 0 2. 3 5 0 1 0 0. 0 0 0. 2 6

Str u ct ur e Wi dt h ( m m) 6 0 0

N u m b er of Str u ct ur e s i n Fl o w- B y: 1

M a x. P o n di n g Ar e a ( m 2) = 0. 0 Str u ct ur e l o c ait o n SI T E

M a x. P o n di n g El e v at S pill ( m): 1 1 8. 5 3 Fl o w C o n dti o n Fl o w- B y

Mi n. P o n di n g El e v ( Li d El e v)  ( m): 1 1 8. 5 3

M a x. Pri s m V ol u m e ( m 3) 0

D e pt h t o I n v b el o w gr o u n d ( m) 2. 2 0 0

All o w a n c e f or O v erl a n d Fl o w ( m) 0. 1 5 0

P o n di n g Ri m El e v ati o n ( m) 1 1 8. 6 8 - 2. 2
I n v El e v of St or a g e N o d e ( m) 1 1 6. 3 3

M a x P o n di n g D e pt h ( m) = 0

C o p y t o P C S W M M ( d e pt h / ar e a)

C o p y t o P C S W M M ( d e pt h / ar e a)
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Fi g ur e E 1 - A v er a g e R u n off C o effi ci e nt s ( B a s e d o n A r c hit e ct ur al Sit e Pl a n) 

 

Fi g ur e E 2 - A v er a g e R u n off C o effi ci e nt s ( B a s e d o n M i ni m u m S et b a c ks) 



E X P S er vi c es I n c.
F u n cti o n al Sit e S er vi ci n g a n d St or m w at er M a n a g e m e nt R e p ort

6 1 7 1 H a z el d e a n R o a d 
0 0 2 5 8 7 8 0- A 0

2 0 2 1- 0 4- 2 9

 

 

A p p e n di x F 
 

A p p e n di x F – P C S W M M I nf or m ati o n 

  



PCSWMMReport

25870-6171HazeldeanRd.Prop_Rev3

Model258780-Prop_Rev3.inp

expServicesInc.

April29,2021



TableofContents
Summaries

Summary1:Modelinventory....................................................................3

Profiles

Figure1:Node227toNodeSTM106286....................................................4

Figure2:Node225toNodeSTM106286....................................................5

Figure3:Node215toNodeSTM106286....................................................6

Figure4:Node221toNodeSTM106286....................................................7

Figure5:Node228toNodeSTM106286....................................................8

Figure6:Node219toNodeSTM106286....................................................9

Figure7:Node213toNodeSTM106286...................................................10

Tables

Table1:TABLE-Catchbasins_Rev3........................................................11

Table2:TABLE-Subcatchments.............................................................13

Table3:TABLE-Storages......................................................................14

Table4:TABLE-Outfalls........................................................................16

Table5:TABLE-Junctions.....................................................................16

Table6A:TABLE-Conduits....................................................................17

Table6B:TABLE-Conduits....................................................................18

Table7:TABLE-Orifices........................................................................20

Table8:TABLE-Outlets........................................................................20

258780-Prop_Rev3
April29,2021

expServicesInc.
Page2of21

PCSWMM7.3.3095
SWMM5.1.015



Summary1:Modelinventory

Name258780-Prop_Rev3

Raingages8

Subcatchments32

Aquifers0

Snowpacks0

RDIIhydrographs0

Junctionnodes33

Outfallnodes2

Flowdividernodes0

Storageunitnodes27

Conduitlinks50

Pumplinks0

Orificelinks2

Weirlinks2

Outletlinks34

Treatmentunits0

Transects7

Controlrules0

Pollutants0

LandUses0

ControlCurves0

DiversionCurves0

PumpCurves0

RatingCurves15

ShapeCurves0

StorageCurves44

TidalCurves0

WeirCurves0

TimeSeries8

TimePatterns0
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Table1:TABLE-Catchbasins_Rev3

NAMERIM_ELEVICD_RATELOCATIONTYPEICDICD_TYPEINTERCONNECTEDREF_PONDING_LOCINTERCONNECTED_TOSUBCATCHMENT

CB01121.2220.7ROADWAYFLOW-BYYESTYPEANON/AN/AS02

CB02121.2220.7ROADWAYFLOW-BYYESTYPEANON/AN/AS02

CB03119.9838.2ROADWAYPONDINGYESTYPECNOSP-01N/AS03

CB04119.9838.2ROADWAYPONDINGYESTYPECNOSP-01N/AS03

CB08119.2328.4ROADWAYFLOW-BYYESTYPEBNON/AN/AS04

CB09119.2328.4ROADWAYFLOW-BYYESTYPEBNON/AN/AS04

CB1111928.4REARYARDFLOW-BYYESTYPEBNON/AN/AS07

CB12118.620ROADWAYPONDINGNONONEYESSP-03CB13S03

CB13118.6228.4ROADWAYPONDINGYESTYPEBYESSP-03CB12S03

CB15118.3238.2ROADWAYPONDINGYESTYPECNOSP-04N/AS30

CB16118.3238.2ROADWAYPONDINGYESTYPECNOSP-04N/AS30

CB17118.2220.7ROADWAYPONDINGYESTYPEAYESSP-05N/AS22

CB18118.2220.7ROADWAYPONDINGYESTYPEAYESSP-05N/AS22

CB20118.428.4ROADWAYFLOW-BYYESTYPEBYESN/ACB21S23

CB21118.428.4ROADWAYFLOW-BYYESNONEYESN/ACB20S23

CB23118.2228.4ROADWAYPONDINGYESTYPEBNOSP-06N/AS31

CB24118.2528.4ROADWAYPONDINGYESTYPEBNOSP-06N/AS31

CB25118.1328.4ROADWAYPONDINGYESTYPEBNOSP-06N/AS31

CB28119.260ROADWAYPONDINGYESNONEYESSP-02CB29S24

CB29119.2628.4ROADWAYPONDINGYESTYPEBYESSP-02CB28S24

CB30118.0720.7ROADWAYPONDINGYESTYPEANOSP-07N/AS26

CB31118.0720.7ROADWAYPONDINGYESTYPEANOSP-07N/AS26

CB3312120.7ROADWAYFLOW-BYYESTYPEAYESN/ACB34S28

CB341210ROADWAYFLOW-BYNONONEYESN/ACB33S28

CB36120.6320.7ROADWAYFLOW-BYYESTYPEANON/AN/AS27

CB37120.0120.7ROADWAYFLOW-BYYESTYPEAYESN/ACB38S29

CB38120.010ROADWAYFLOW-BYNONONEYESN/ACB37S29

CB42118.9320.7ROADWAYFLOW-BYYESTYPEAYESN/ACB43S25
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Table1:TABLE-Catchbasins_Rev3(continued...)

NAMERIM_ELEVICD_RATELOCATIONTYPEICDICD_TYPEINTERCONNECTEDREF_PONDING_LOCINTERCONNECTED_TOSUBCATCHMENT

CB43118.930ROADWAYFLOW-BYYESNONEYESN/ACB42S25

CB44118.7338.2ROADWAYFLOW-BYYESTYPECYESN/ACB45S21

CB45118.7338.2ROADWAYFLOW-BYYESTYPECYESN/ACB44S21

CB50119.720.7REARYARDFLOW-BYYESTYPEANON/AN/AS05A

CB51020.7REARYARDFLOW-BYYESTYPEANON/AN/AS05B

CB52020.7REARYARDFLOW-BYYESTYPEANON/AN/AS05B

CB55118.820.7REARYARDFLOW-BYYESTYPEANON/AN/AS06

CB5611828.4REARYARDFLOW-BYYESTYPEBYESN/AN/AS18

CB57117.620.7REARYARDFLOW-BYYESTYPEANON/AN/AS17

CB5800REARYARDFLOW-BYYESN/AYESN/ACB56S18

CB6000REARYARDFLOW-BYNON/AYESN/ACB79S16

CB6200REARYARDFLOW-BYNON/AYESN/ACB79S16

CB70118.438.2REARYARDFLOW-BYYESTYPECNON/AN/AS09,S19,S20

CB71118.438.2REARYARDFLOW-BYYESTYPECNON/AN/AS10,S11,S12

CB79117.338.2REARYARDFLOW-BYYESTYPECYESN/ACB60S16

CB8011928.4PARKFLOW-BYYESTYPEBNON/AN/AS13
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Table2:TABLE-Subcatchments

NameArea
(ha)

Width
(m)

Flow
Length

(m)

Slope
(%)

Imperv.
(%)

N
Imperv

N
Perv

Dstore
Imperv
(mm)

Dstore
Perv

(mm)

Zero
Imperv

(%)

Max.
Infil.
Rate

(mm/hr)

Min.
Infil.
Rate

(mm/hr)

Decay
Constant

(1/hr)

CAVG

S010.5077111.12345.688157.1180.0130.251.574.672576.213.24.140.6

S060.2826146.30419.316455.2920.0130.251.574.672576.213.24.140.59

S070.188467.59327.873471.0370.0130.251.574.672576.213.24.140.7

S080.1882158.14211.901476.5210.0130.251.574.672576.213.24.140.74

S090.091967.98313.518471.40.0130.251.574.672576.213.24.140.7

S100.095563.0915.137471.40.0130.251.574.672576.213.24.140.7

S110.1843103.51617.804471.40.0130.251.574.672576.213.24.140.7

S120.08866.513.233471.40.0130.251.574.672576.213.24.140.7

S130.7264111.66665.051414.3410.0130.251.574.67076.213.24.140.3

S141.3741230.08759.721150.0150.0130.251.574.672576.213.24.140.55

S150.3909227.63817.172333.4670.0130.251.574.67076.213.24.140.22

S160.2641175.37715.059471.40.0130.251.574.672576.213.24.140.7

S170.172581.10421.269471.40.0130.251.574.672576.213.24.140.7

S190.179110.3116.227471.40.0130.251.574.672576.213.24.140.7

S200.081262.40913.011471.40.0130.251.574.672576.213.24.140.7

S220.3161187.58516.851471.40.0130.251.574.672576.213.24.140.7

S030.659265.61324.811462.7810.0130.251.574.672576.213.24.140.64

S020.314611826.661462.7810.0130.251.574.672576.213.24.140.64

S040.2865158.60318.064470.3050.0130.251.574.672576.213.24.140.69

S270.1183189.2196.252476.2840.0130.251.574.672576.213.24.140.73

S210.168192.53618.166470.3050.0130.251.574.672576.213.24.140.69

S300.3641211.34217.228470.3050.0130.251.574.672576.213.24.140.69

S280.1164255.884.549476.2840.0130.251.574.672576.213.24.140.73

S240.18153.29611.742476.2840.0130.251.574.672576.213.24.140.73

S290.0985151.3526.508476.2840.0130.251.574.672576.213.24.140.73

S250.1179120.3069.8471.8440.0130.251.574.672576.213.24.140.7
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Table2:TABLE-Subcatchments(continued...)

NameArea
(ha)

Width
(m)

Flow
Length

(m)

Slope
(%)

Imperv.
(%)

N
Imperv

N
Perv

Dstore
Imperv
(mm)

Dstore
Perv

(mm)

Zero
Imperv

(%)

Max.
Infil.
Rate

(mm/hr)

Min.
Infil.
Rate

(mm/hr)

Decay
Constant

(1/hr)

CAVG

S260.3672277.44613.235471.8440.0130.251.574.672576.213.24.140.7

S230.2219188.2111.79472.5290.0130.251.574.672576.213.24.140.71

S310.4484275.24416.291471.40.0130.251.574.672576.213.24.140.7

S05A0.09157.3765.719469.5010.0130.251.574.672576.213.24.140.69

S05B0.173157.37610.993471.330.0130.251.574.672576.213.24.140.7

S180.1707103.23416.535471.40.0130.251.574.672576.213.24.140.7

Table3:TABLE-Storages

NameTagInvert
Elev.
(m)

Rim
Elev.
(m)

Curve
Name

Max.
Volume
(1000
m³)

NO_CBSCB_NAMESCONDITONLOCATION

CB01FLOW-BY119.82121.52CB01_NO_PONDING02CB01,CB02FLOW-BYROADWAY

CB03PONDING118.58120.47SP-010.0142CB03,CB04PONDINGROADWAY

CB08FLOW-BY117.83119.53CB08_NO_PONDING0.0012CB08,CB09FLOW-BYROADWAY

CB11NO_PONDING117.6119.15CB11_NO_PONDING00CB11NO_PONDINGREARYARD

CB13PONDING117.22119.07SP-030.0142CB13,CB14PONDINGROADWAY

CB15PONDING116.92118.92SP-040.0252CB15,CB16PONDINGROADWAY

CB17PONDING116.82118.82SP-050.0232CB17,CB18PONDINGROADWAY

CB21FLOW-BY117118.7CB21_NO_PONDING02CB20,CB21FLOW-BYROADWAY

CB25PONDING116.73118.72SP-060.0943CB23,CB24,CB25PONDINGROADWAY

CB29PONDING117.86119.69SP-020.012CB28,CB29PONDINGROADWAY

CB31PONDING116.67118.55SP-070.0372CB30,CB31PONDINGROADWAY

CB33FLOW-BY119.6121.3CB33_NO_PONDING0.0012CB33,CB34FLOW-BYROADWAY

CB36FLOW-BY119.32120.72CB36_NO_PONDING01CB36FLOW-BYROADWAY

CB37FLOW-BY118.61120.31CB37-NO_PONDING0.0012CB37,CB38FLOW-BYROADWAY
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Table3:TABLE-Storages(continued...)

NameTagInvert
Elev.
(m)

Rim
Elev.
(m)

Curve
Name

Max.
Volume
(1000
m³)

NO_CBSCB_NAMESCONDITONLOCATION

CB42FLOW-BY117.45119CB42_NO_PONDING02CB42,CB43FLOW-BYROADWAY

CB45FLOW-BY117.33119.03CB45_NO_PONDING02CB44,CB45FLOW-BYROADWAY

CB50NO_PONDING118.3120CB50_NO_PONDING03CB50,CB51,CB52NO_PONDINGREARYARD

CB55NO_PONDING117.4118.95CB55_NO_PONDING02CB55,CB55ANO_PONDINGREARYARD

CB56NO_PONDING116.6118.3CB56_NO_PONDING02CB56,CBXXNO_PONDINGREARYARD

CB57NO_PONDING116.6117.9CB57_NO_PONDING01CB57NO_PONDINGREARYARD

CB70NO_PONDING117118.55CB70_NO_PONDING01CB22NO_PONDINGREARYARD

CB71NO_PONDING117118.55CB71_NO_PONDING01CB71NO_PONDINGREARYARD

CB79NO_PONDING116.1117.6CB79_NO_PONDING02CB79A,CB79BNO_PONDINGREARYARD

CB80NO_PONDING117.6119.15CB80_NO_PONDING01CB80NO_PONDINGPARK

POND113.7117DRY_POND_REV34.0881

SITEPLAN_1119.6121.95SITEPLAN_1_NO_STORAGE01

SITEPLAN_2116.33118.68SITEPLAN_2_NO_STORAGE01
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Table4:TABLE-Outfalls

NameInvert
Elev.
(m)

Rim
Elev.
(m)

Max.
Total

Inflow
(L/s)

Total
Flow
(ML)

Contributing
Area
(ha)

STM106286111.8511668.484.5139.026

Outfall_SamanthaEastop118.6050.90.0380.283

Table5:TABLE-Junctions

NameTagInvert
Elev.
(m)

Rim
Elev.
(m)

Depth
(m)

Contributing
Area
(ha)

Contributing
Imp.
Area
(ha)

Max.
Unit
Flow

(L/s/ha)

STATUS

221STORM_MH117.755121.123.365000PROPOSED

220STORM_MH117.614121.043.4260.1180.09131.361PROPOSED

213STORM_MH118.085122.124.0350.3150.198101.049PROPOSED

212STORM_MH116.371120.644.2690.9740.611116.393PROPOSED

211STORM_MH115.822120.164.3380.9740.611131.769PROPOSED

210STORM_MH115.7120.034.331.5230.999157.239PROPOSED

209STORM_MH115.22119.113.891.9741.273176.826PROPOSED

208STORM_MH114.899118.73.8014.6322.714127.32PROPOSED

207STORM_MH114.485118.313.8255.1213.063127.726PROPOSED

206STORM_MH114.391118.323.9295.1213.063127.84PROPOSED

205STORM_MH114.11118.224.116.4083.984128.157PROPOSED

204STORM_MH113.919118.364.4416.4083.984128.231PROPOSED

203STORM_MH113.762118.264.4988.6355.283142.751PROPOSED

215STORM_MH115.144118.853.7060.5740.41270.819PROPOSED

219STORM_MH117.989121.743.7510.6240.379140.731PROPOSED

218STORM_MH117.165120.893.7250.7420.469139.238PROPOSED

217STORM_MH116.178120.043.8620.8410.544148.698PROPOSED

216STORM_MH115.73119.744.011.1390.766156.173PROPOSED

223STORM_MH116.036118.832.7941.3740.687120.079PROPOSED

225STORM_MH116.1118.552.450.2830.156153.999PROPOSED

226STORM_MH114.427118.764.3337.5564.55956.856PROPOSED

227STORM_MH115.69118.73.012.1241.06359.758PROPOSED

228STORM_MH116.351119.43.0491.0210.68130.679PROPOSED

J01STORM_CONTROL_MH11311749.0265.29619.434PROPOSED

MHST78511STORM_MH112.09116.1814.0919.0265.2967.587PROPOSED

CB01_CB02_MAJMajor_System121.22121.520.30.3150.198336.777DUMMY

CB33_MAJMajor_System121121.30.30.6240.379209.55DUMMY

CB37_MAJMajor_System120.01120.310.30.8410.544198.418DUMMY

CB08_MAJMajor_System119.23119.530.31.5230.999219.828DUMMY
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Table5:TABLE-Junctions(continued...)

NameTagInvert
Elev.
(m)

Rim
Elev.
(m)

Depth
(m)

Contributing
Area
(ha)

Contributing
Imp.
Area
(ha)

Max.
Unit
Flow

(L/s/ha)

STATUS

CB45_MAJMajor_System118.73119.030.31.6911.117194.862DUMMY

CB21_MAJMajor_System118.4118.70.30.2220.161341.55DUMMY

CB40-MAJMajor_System118.93119.230.30.1180.085341.306DUMMY

CB36_MAJMajor_System120.63120.930.30.1180.09342.942DUMMY

Table6A:TABLE-Conduits

NameInlet
Node

Outlet
Node

TagLength
(m)

RoughnessInlet
Elev.
(m)

Outlet
Elev.
(m)

C02213212STORM_SEWER78.4570.013118.093116.446

C03212211STORM_SEWER81.4570.013116.371115.882

C04211210STORM_SEWER10.3890.013115.822115.76

C05210209STORM_SEWER67.4480.013115.7115.295

C07209208STORM_SEWER41.0720.013115.22114.974

C09208207STORM_SEWER118.0110.013114.899114.545

C10207206STORM_SEWER11.4130.013114.485114.451

C11206205STORM_SEWER68.6760.013114.391114.185

C13205204STORM_SEWER53.4290.013114.11113.949

C14204203STORM_SEWER27.3030.013113.919113.837

C24203PONDSTORM_SEWER20.770.013113.762113.7

C12215205STORM_SEWER89.7680.013115.144114.56

C17219218STORM_SEWER37.4560.013117.989117.24

C18218217STORM_SEWER46.3050.013117.165116.238

C19217216STORM_SEWER18.6550.013116.178115.805

C15221220STORM_SEWER11.1860.013117.755117.644

C16220218STORM_SEWER37.4040.013117.614117.24

C26223226STORM_SEWER7.5640.013116.036115.832

C06225209STORM_SEWER37.9030.013116.1115.57

C21216226STORM_SEWER69.410.013115.73114.577

C22226203STORM_SEWER60.8460.013114.427114.062

C08227208STORM_SEWER63.8140.013115.62115.199

C20228216STORM_SEWER64.7320.013116.351115.93

C27PONDJ01STORM_SEWER11.820.013113.7113.5

C29MHST78511STM106286STORM_SEWER51.5080.013112.09111.85

C39CB01_CB02_MAJCB03Major_System470.013121.22119.98

C38CB03CB08_MAJMajor_System750.013119.98119.23
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Table6A:TABLE-Conduits(continued...)

NameInlet
Node

Outlet
Node

TagLength
(m)

RoughnessInlet
Elev.
(m)

Outlet
Elev.
(m)

C42CB15CB17Major_System120.013118.32118.22

C43CB17CB25Major_System110.013118.22118.13

C44CB25CB31Major_System88.9050.013118.13118.07

C35CB33_MAJCB37_MAJMajor_System44.5330.013121120.01

C41CB45_MAJCB15Major_System100.013118.73118.32

C45CB37_MAJCB29Major_System260.013120.01119.26

C46CB29CB13Major_System360.013119.26118.62

C48CB21CB25Major_System66.30.013118.4118.13

C49CB13CB15Major_System210.013118.62118.32

C50CB40-MAJCB31Major_System530.013118.93118.07

C51CB36_MAJCB37_MAJMajor_System41.6670.013120.63120.01

C52SITEPLAN_2CB31Major_System54.3140.013118.53118.07

C53CB55Outfall_SamanthaEastopMajor_System12.720.013118.8118.6

C55SITEPLAN_1CB33_MAJMajor_System45.2630.013121.8121

C56CB50CB08_MAJMajor_System250.013119.7119.23

C40CB08_MAJCB45_MAJMajor_System40.8410.013119.23118.73

C47CB80CB13Major_System150.013119118.62

C54CB11CB13Major_System50.013119118.62

C57CB56CB57Major_System107.0120.013118117.6

C58CB57CB79Major_System116.0650.013117.6117.3

C59CB70CB25Major_System300.013118.4118.13

C60CB71CB31Major_System400.013118.4118.07

C23CB79PONDMajor_System91.6360.01117.3114

Table6B:TABLE-Conduits

NameCross-SectionGeom1
(m)

Geom2
(m)

Geom3Geom4BarrelsTransectSlope
(m/m)

C02CIRCULAR0.37500010.021

C03CIRCULAR0.4500010.006

C04CIRCULAR0.4500010.00597

C05CIRCULAR0.52500010.006

C07CIRCULAR0.600010.00599

C09CIRCULAR0.67500010.003

C10CIRCULAR0.7500010.00298

C11CIRCULAR0.7500010.003

C13CIRCULAR0.82500010.00301
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Table6B:TABLE-Conduits(continued...)

NameCross-SectionGeom1
(m)

Geom2
(m)

Geom3Geom4BarrelsTransectSlope
(m/m)

C14CIRCULAR0.82500010.003

C24CIRCULAR0.900010.00299

C12CIRCULAR0.37500010.00651

C17CIRCULAR0.300010.02

C18CIRCULAR0.37500010.02002

C19CIRCULAR0.37500010.02

C15CIRCULAR0.300010.00992

C16CIRCULAR0.300010.01

C26CIRCULAR0.4500010.02698

C06CIRCULAR0.2500010.01398

C21CIRCULAR0.4500010.01661

C22CIRCULAR0.600010.006

C08CIRCULAR0.37500010.0066

C20CIRCULAR0.2500010.0065

C27CIRCULAR1.0500010.01692

C29CIRCULAR1.0500010.00466

C39IRREGULAR00001LOCAL_18m-ROW_FULL0.02639

C38IRREGULAR00001LOCAL_18m-ROW_FULL0.01

C42IRREGULAR00001LOCAL_18m-ROW_FULL0.00833

C43IRREGULAR00001LOCAL_18m-ROW_FULL0.00818

C44IRREGULAR00001LOCAL_18m-ROW_FULL0.00067

C35IRREGULAR00001COLLECTOR_20m-ROW_HALF0.02224

C41IRREGULAR00001COLLECTOR_20m-ROW_FULL0.04103

C45IRREGULAR00001COLLECTOR_20m-ROW_HALF_SWALE0.02886

C46IRREGULAR00001COLLECTOR_20m-ROW_HALF0.01778

C48IRREGULAR00001LOCAL_18m-ROW_FULL0.00407

C49IRREGULAR00001COLLECTOR_20m-ROW_FULL0.01429

C50IRREGULAR00001LOCAL_18m-ROW_FULL0.01623

C51IRREGULAR00001COLLECTOR_20m-ROW_HALF0.01488

C52IRREGULAR00001LOCAL_18m-ROW_HALF0.00847

C53IRREGULAR00001LOCAL_18m-ROW_FULL0.01573

C55IRREGULAR00001OVERLAND_SPILL0.01768

C56IRREGULAR00001LOCAL_18m-ROW_HALF0.0188

C40IRREGULAR00001LOCAL_18m-ROW_FULL0.01224

C47IRREGULAR00001OVERLAND_SPILL0.02534

C54IRREGULAR00001OVERLAND_SPILL0.07622

C57IRREGULAR00001REARYARD_SWALE0.00374
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Table6B:TABLE-Conduits(continued...)

NameCross-SectionGeom1
(m)

Geom2
(m)

Geom3Geom4BarrelsTransectSlope
(m/m)

C58IRREGULAR00001REARYARD_SWALE0.00258

C59IRREGULAR00001LOCAL_18m-ROW_HALF0.009

C60IRREGULAR00001LOCAL_18m-ROW_HALF0.00825

C23IRREGULAR00001REARYARD_SWALE0.03604

Table7:TABLE-Orifices

NameInlet
Node

Outlet
Node

TypeCross-SectionHeight
(m)

Width
(m)

Inlet
Elev.
(m)

Discharge
Coeff.

EDJ01MHST78511SIDECIRCULAR0.050.051130.61

OR2J01MHST78511SIDECIRCULAR0.1350.135113.30.61

Table8:TABLE-Outlets

NameInlet
Node

Outlet
Node

TagInlet
Elev.
(m)

Curve
Name

OL2CB03212ICD118.58ICD_TYPE_C_DOUBLE

CB29_ICDCB29228ICD117.86ICD_TYPE_B_SINGLE

CB13_ICDCB13227ICD117.22ICD_TYPE_B_SINGLE

OL5CB15208ICD116.92ICD_TYPE_C_DOUBLE

CB17_ICDCB17207ICD116.82ICD_TYPE_A_DOUBLE

CB25_ICDCB25205ICD116.73ICD_TYPE_B_TRIPLE

OL8CB31226ICD116.68ICD_TYPE_A_DOUBLE

CB01_CB02_ICDCB01213ICD119.82ICD_TYPE_A_DOUBLE

CB8_ICDCB08210ICD117.83ICD_TYPE_B_DOUBLE

CB45_ICDCB45209ICD117.33ICD_TYPE_C_DOUBLE

CB21-ICDCB21215ICD117ICD_TYPE_B_SINGLE

CB42-ICDCB42216ICD117.53ICD_TYPE_A_SINGLE

OL19CB37217ICD118.61ICD_TYPE_A_SINGLE

CB33-ICDCB33219ICD119.6ICD_TYPE_A_SINGLE

CB70-ICDCB70215ICD117ICD_TYPE_C_SINGLE

OL25CB50210ICD118.3ICD_TYPE_A_TRIPLE

CB36-ICDCB36220ICD119.23ICD_TYPE_A_SINGLE

CB08_ICCB08_MAJCB08IC_CB119.23IC_CB-2X

CB45_ICCB45_MAJCB45IC_CB118.73IC_CB-2X

CB37_ICCB37_MAJCB37IC_CB120.01IC_CB-2X

CB01_CB02_ICCB01_CB02_MAJCB01IC_CB121.22IC_CB-2X
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Table8:TABLE-Outlets(continued...)

NameInlet
Node

Outlet
Node

TagInlet
Elev.
(m)

Curve
Name

CB71_ICDCB71226ICD117ICD_TYPE_C_SINGLE

CB42-ICCB40-MAJCB42IC_CB118.93IC_CB-2X

CB33-ICCB33_MAJCB33IC_CB121IC_CB-2X

CB36-ICCB36_MAJCB36IC_CB120.63IC_CB-1X

CB21-ICCB21_MAJCB21IC_CB118.4IC_CB-2X

OL37SITEPLAN_2223ICD116.33SITEPLAN_2

SITEPLAN_1_ICDSITEPLAN_1219ICD119.6SITEPLAN_1

OL11CB55225ICD117.4ICD_TYPE_A_DOUBLE

OL4CB80227ICD117.6ICD_TYPE_B_SINGLE

OL3CB56208ICD116.6ICD_TYPE_B_SINGLE

OL7CB11227ICD117.6ICD_TYPE_B_SINGLE

CB57_ICDCB57207ICD116.6ICD_TYPE_A_SINGLE

CB79-ICDCB79205ICD116.1ICD_TYPE_C_SINGLE
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E X P S er vi c es I n c.
F u n cti o n al Sit e S er vi ci n g a n d St or m w at er M a n a g e m e nt R e p ort

6 1 7 1 H a z el d e a n R o a d 
0 0 2 5 8 7 8 0- A 0

2 0 2 1- 0 4- 2 9

 

 

A p p e n di x G 
 

A p p e n di x G – C o n s ult ati o n / C orr e s p o n d e n c e 

E m ail o n W at er S y st e m B o u n d ar y C o n diti o n s 

E m ail R e c ei v e d fr o m M C V A o n St or m w at er M a n a g e m e nt R e q uir e m e nt s 

 

 

  



B o u n d a r y C o n diti o n s 
 6 1 7 1 H a z el d e a n R o a d 

 
Pr o vi d e d I nf o r m ati o n 
 

S c e n ari o 
D e m a n d 

L/ mi n  L/ s 

A v er a g e D ail y D e m a n d  3 0 0  5. 0 0 

M a xi m u m D ail y D e m a n d  7 3 8  1 2. 3 0 

P e a k H o ur  1, 6 2 6  2 7. 1 0 

Fir e Fl o w D e m a n d # 1  1 5, 0 0 0  2 5 0. 0 0 

 
L o c ati o n  
 

  
 
 
R e s ult s 
 
C o n n e cti o n 1 – H a z el d e a n R d. 
 

D e m a n d S c e n ari o H e a d ( m) Pr e s s ur e 1  ( p si) 

M a xi m u m H G L  1 6 0. 7  5 7. 2 

P e a k H o ur  1 5 6. 8  5 1. 7 

M a x D a y pl u s Fir e 1 1 5 6. 3  5 1. 0 

Gr o u n d El e v ati o n = 1 2 0. 4  m    



C o n n e cti o n 2 – S a m a nt h a E a st o p A v e. 
 

D e m a n d S c e n ari o H e a d ( m) Pr e s s ur e 1  ( p si) 

M a xi m u m H G L  1 6 0. 7  5 9. 6 

P e a k H o ur  1 5 6. 7  5 3. 9 

M a x D a y pl u s Fir e 1  1 5 0. 9  4 5. 7 

Gr o u n d El e v ati o n = 1 1 8. 8  m    
 

 

Di s cl ai m er 
T h e b o u n d ar y c o n diti o n i nf or m ati o n i s b a s e d o n c urr e nt o p er ati o n of t h e cit y w at er di stri b uti o n s y st e m . T h e 
c o m p ut er m o d el si m ul ati o n i s b a s e d o n t h e b e st i nf o r m ati o n a v ail a bl e at t h e ti m e. T h e o p er ati o n of t h e 
w at er di stri b uti o n s y st e m c a n c h a n g e o n a r e g ul ar b a si s, r e s ulti n g i n a v ari ati o n i n b o u n d ar y c o n diti o n s. 
T h e p h y si c al pr o p erti e s of w at er m ai n s d et eri or at e o v er ti m e, a s s u c h m u st b e a s s u m e d i n t h e a b s e n c e of  
a ct u al fi el d t e st d at a. T h e v ari ati o n i n p h y si c al w at er m ai n pr o p erti e s c a n t h er ef or e alt er t h e r e s ult s  of t h e 
c o m p ut er m o d el si m ul ati o n. Fir e Fl o w a n al y si s i s a r efl e cti o n of a v ail a bl e fl o w i n t h e w at er m ai n; t h ere m a y 
b e a d diti o n al r e stri cti o n s t h at o c c ur b et w e e n t h e w at er m ai n a n d t h e h y dr a nt t h at t h e m o d el c a n n ot t a k e  i nt o 
a c c o u nt.  
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M o e G h a d b a n

F r o m: M att Cr ai g < m cr ai g @ m v c. o n. c a >

S e nt: T h ur s d a y, A pril 3 0, 2 0 2 0 1 1: 0 8 A M

T o: M o e G h a d b a n

C c: Br u c e T h o m a s; J a s o n Fit z p atri c k

S u bj e ct: R E: R e q u e st f or S W M Crit eri a f or 6 1 7 1 H a z el d e a n R o a d

Att a c h m e nt s: j a c k s o ntr ail s - st or m w at er d e si g n. p df

C A U TI O N:  T his e m ail ori gi n at e d fr o m o utsi d e of t h e or g a ni z ati o n. D o n ot cli c k li n ks or o p e n att a c h m e nts u nl es s y o u 
r e c o g ni z e t h e s e n d er a n d k n o w t h e c o nt e nt is s af e. 

Hi M o e att a c h e d is t h e r e p ort – a n i n v oi c e of $ 5 0. 0 0 will f oll o w, al o n g wit h m y pr e vi o us c o m m e nt s pl e a s e c o nsi d er: 
 

D e v el o p m e nt s h o ul d f oll o w t h e S W M crit eri a s et o ut i n t h e F e e d mill Cr e e k S W M Crit eri a St u d y. T h er e ar e r u n off 
v ol u m e c a pt ur e r e q uir e m e nt s f or r et e nti o n c o ntr ol ( LI D s) b as e d o n 5 or 1 0 m m r ai nf all d e p e n d o n t h e dr a i n a g e 
ar e a s p e cifi e d i n t h e r e p ort.  

•  Pl e as e c h e c k t h e C ar p s u b w at ers h e d st u d y f or ot h er r e q uir e m e nt s,  

•  F e e d mill Cr e e k h as s o m e l e v el of t e m p er at ur e miti g a ti o n r e q uir e m e nt as t h e cr e e k h as t ol er a nt C ol d w at er 
fis h eri e s.  

•  M V C A c o m pl et es a str e a m w at c h s ur v e y of F e e d mill i n  2 0 1 5. T h e r e p ort is h er e: htt p:// m v c. o n. c a/ w p-
c o nt e nt/ u pl o a ds/ 2 0 1 5/ 0 2/ C S W 2 0 1 5 _ F e e d mill- Cr e e k- Fi n a l- R e p ort. p df 

 
 
R e g ar ds 
 

M att Cr ai g | M a n a g er of Pl a n ni n g a n d R e g ul ati o ns | Mis sis si p pi V all e y C o ns er v ati o n A ut h orit y 

w w w. m v c. o n. c a  |t. 6 1 3 2 5 3 0 0 0 6 e xt. 2 2 6 |  f. 6 1 3 2 5 3 0 1 2 2  | m cr ai g @ m v c. o n. c a   

 T his e- m ail ori gi n at es fr o m t h e Missi ssi p pi V all e y C o n s er v ati o n e- m ail s y st e m. A n y di stri b uti o n, u s e or  c o p yi n g of t his e- m ail or t h e i nf or m ati o n it 

c o nt ai ns b y ot h er t h a n t h e i nt e n d e d r e ci pi e nt( s) is  u n a ut h ori z e d. If y o u ar e n ot t h e i nt e n d e d r e ci pi e nt, pl e a s e n otif y m e at t h e t el e p h o n e n u m b er 
s h o w n a b o v e or b y r et ur n e- m ail a n d d el et e t his c o m m u ni c ati o n a n d a n y c o p y i m m e di at el y. T h a n k y o u. 

 
 
 
 
 

Fr o m:  M o e G h a d b a n < M o e. G h a d b a n @ e x p. c o m >  
S e nt:  A pril 2 4, 2 0 2 0 4: 0 5 P M 
T o:  M att Cr ai g < m cr ai g @ m v c. o n. c a > 
C c:  Br u c e T h o m as < br u c e.t h o m as @ e x p. c o m >; J as o n Fit z p atri c k <j as o n.fit z p atri c k @ e x p. c o m > 
S u bj e ct:  R e q u e st f or S W M Crit eri a f or 6 1 7 1 H a z el d e a n R o a d 
 
Hi M att, 
  
W e ar e pr e p ari n g a sit e s er vi ci n g a n d st or m w at er r e p ort f or sit e pl a n a p pli c ati o n f or a pr o p o s e d s u b di visi o n at 6 1 7 1 
H a z el d e a n R o a d. T h e pr o p o s e d s u b di visi o n c o nsist s o f t w e nt y ( 2 0) si n gl e h o m e s, o n e- h u n dr e d a n d fift y-fo ur ( 1 5 4) 



2

t o w n h o m e s, fi v e ( 5) 3-st or e y c o n d o mi ni u m b uil di n gs ( 3 6 u nit s e a c h), a n d a 9-st or e y mi x e d us e r e nt al b uil di n g ( 1 6 0 
u nit s). Pl e as e s e e t h e att a c h e d sit e pl a n. As t h e s it e is wit hi n t h e M V C A’s j uris di cti o n w e ar e r e q u e sti n g C A’s cl arifi c ati o n 
o n t h e st or m w at er m a n a g e m e nt r e q uir e m e nt s. 
 
I n t h e Cit y of Ott a w a’s  pr e- c o ns ult ati o n n ot e s, t he y m e nti o n e d t h at q u alit y c o ntr ol will b e pr o vi d e d i n t h e J a c k s o n Tr ails 
S W M P o n d. T h e “J a c k s o n Tr ails St or m w at er M a n a g e m e nt  D e si g n Bri ef ” d at e d J u n e 2 0 0 6, a n E n h a n c e d L e v el of 
Pr ot e cti o n ( 8 0 % r e m o v al of T ot al S us p e n d e d S oli ds) . 
  
As r e q uir e d b y t h e Cit y, as n ot e d i n t h e pr e- c o ns ult ati o n m e eti n g, w e ar e e m aili n g t h e C o ns er v at i o n A ut h orit y t o pr o vi d e 
a n y a d diti o n al w at er q u alit y r e q uir e m e nt s f or t h e p r o p o s e d d e v el o p m e nt.  
 
Als o, t h e Cit y of Ott a w a w as n ot a bl e t o l o c at e t h e  f oll o wi n g r e p ort s:  

- F e e d mill Cr e e k St or m w at er M a n a g e m e nt Crit eri a St u d y  Dr aft Fi n al R e p ort (J ul y 2 0 1 6, J F S A a n d C ol d w at er 
C o ns ulti n g Lt d.) 

- J a c k s o n Tr ails St or m w at er M a n a g e m e nt D esi g n Bri ef ” d at e d J u n e 2 0 0 6 
 
If y o u h a v e eit h er of t h o s e r e p ort s o n fil e, c o ul d y o u pl e as e s h ar e t h e m wit h us ? 
 
  
T h a n k y o u f or y o ur r e vi e w a n d i n p ut. 
  
R e g ar ds, 
 
 

 
 
M o e G h a d b a n, P. E n g  
E X P | E n gi n e eri n g D e si g n er  
t : + 1. 6 1 3. 6 8 8. 1 8 9 9 | m : + 1. 6 1 3. 8 0 8. 4 0 8 9 | e : m o e. g h a d b a n @ e x p. c o m  
2 6 5 0 Q u e e ns vi e w Dri v e  
S uit e 1 0 0  
Ott a w a, O N  K 2 B 8 H 6  
C A N A D A  

e x p. c o m | l e g al dis cl ai m er  
k e e p it gr e e n, r e a d fr o m t h e s cr e e n  

 



E X P S er vi c es I n c.
F u n cti o n al Sit e S er vi ci n g a n d St or m w at er M a n a g e m e nt R e p ort

6 1 7 1 H a z el d e a n R o a d 
0 0 2 5 8 7 8 0- A 0

2 0 2 1- 0 4- 2 9

 

 

A p p e n di x H 
 

A p p e n di x H – B a c k gr o u n d I nf or m ati o n 

E x c er pt p a g e s fr o m P ott er s K e y S u b ni vi u m Dr a wi n g s, Atr el E n gi n e eri n g. ( 1 0 p a g e s) 

E x c er pt p a g e s fr o m ‘ St or m w at er M a n a g e m e nt, W at er m ai n, St or m S e w er a n d S a nit ar y S e w er D e si g n Bri ef, P ot t er’ s 
K e y S u b di vi si o n, Atr el E n g. ( C o v er + 1 p a g e) 

E x c er pt p a g e s fr o m “ F e e d mill Cr e e k St or m w at er M a n a g e m e nt Crit eri a St u d y ”. ( C o v er + 1 p a g e) 

E x c er pt p a g e s fr o m “J a c k s o n Tr ail s St or m w at er M a n a g e m e nt D e si g n Bri ef ”. ( C o v er + 2 p a g e s) 

 

  

























fitzpatrickj
Rectangle



 
 

F e e d mill Cr e e k 
St or m w at er M a n a g e m e nt Crit eri a St u d y 

 
Fi n al R e p ort  

wit h E x p a n si o n Ar e a 3 a n d U p d at e 

A pril 3 0 2 0 1 8 
 

 
 

 
 
 
 
 
 
 
 
 
 

 
 

 
S u b mitt e d t o:  

Cit y of Ott a w a 
Pl a n ni n g a n d I nfr a str u ct ur e 

 
S u b mitt e d b y: 

J. F. S a b o uri n a n d A s s o ci at e s I n c. 
 

I n a s s o ci ati o n wit h:  

 

 

    
J F S A R ef. N o.: 1 3 0 7( 0 1)- 1 7    



Cli e nt: Cit y of Ott a w a     F e e d mill Cr e e k S W M Crit eri a St u d y 

   
 

 

J. F. S a b o uri n a n d A s s o ci at e s I n c.     J F S A R ef N o: 1 3 0 7- 1 5 
W at er R e s o ur c e s a n d   
E n vir o n m e nt al C o n s ult a nt s   A p ril 2 0 1 7 

P a g e 3 4  

5. 2  S W M  Crit eri a  

T h e S W M crit eri a f or f ut ur e d e v el o p m e nts wit hi n  t h e F e e d mill Cr e e k s u b w at ers h e d a p pl y t o t h e 
a p pr o xi m at el y 1 7 5. 1 0 h a of r e m ai ni n g d e v el o p a bl e l a n d wit hi n t h e F e e d mill Cr e e k s u b w at ers h e d 
(r ef er t o T a bl e 1 a n d Fi g ur e 2). T he S W M crit eri a h a v e b e e n d e v el o p e d b as e d o n d at a c oll e ct e d d uri n g 
a fi el d i n v esti g ati o n a n d a n al ysis  of h y dr ol o gi c, h y dr a uli c a n d g e o mor p hi c n u m eri c al si m ul ati o ns a n d 
c al c ul ati o ns. T h e S W M crit eri a ar e s et u p t o r es ol v e b ot h e xisti n g a n d f ut ur e fl o o d a n d er osi o n ris k 
al o n g  F e e d mill  Cr e e k.  T his  st u d y  f oll o w e d  a  st e p - b y- st e p  pr o c ess  c o nsi d eri n g  f o ur  ( 4)  S W M  
s c e n ari os  f or  t h e  ulti m at e  f ull  b uil d  o ut  c o n d iti o ns.  T h e  ulti m at e  d e v el o p m e nt  c o n diti o ns  S W M  
c o ntr ol S c e n ari o B h as b e e n s el e ct e d as t h e ‘ o pti m al’ s c e n ari o a n d f or ms t h e b asi s f or t h es e crit eri a. 
 
T h er e ar e f o ur ( 4) c o m p o n e nts f or S W M crit eri a, o n-s it e e xt e n d e d d et e nti o n st ora g e, 1 0 0- y e ar o n-sit e 
st or a g e, o n-sit e LI D c o ntr o ls a n d i n-str e a m w or ks. 
 
T h e S W M crit eri a ar e as f oll o ws: 
 

1.  E xt e n d e d D et e nti o n C o ntr ol: Pr o vi d e s uffi ci e nt o n-sit e st or a g e v ol u m e t o c o ntr ol t h e p e a k 
fl o w fr o m a 1 5 m m 3- h o ur C hic a g o d esi g n st or m t o 0. 5 1 L/s/ h a. 

2.  Fl o o d C o ntr ol: Pr o vi d e s uffi ci e nt o n-sit e st or a g e v ol u m e a n d q u a ntit y c o ntr ol str u ct ur e t o 
c o ntr ol t h e p e a k fl o w fr o m a 1 0 0- y e ar  1 2- h o ur S C S T y p e II st or m t o 8. 0 L/s/ h a3 . 

3.  R et e nti o n C o ntr ol: Pr o vi d e o n-sit e L o w I m p a ct  D e v el o p m e nt ( LI D) c o ntr ols t o r et ai n t h e 
e ntir e v ol u m e ( n o r u n off) fr o m eit h er a 5 m m or 1 0 m m r ai nf all d e p e n di n g o n l o c ati o n: 

a.  5 m m f or c at c h m e nts l o c at e d e ast of C ar p R o a d ( F S 2 0 6 _ 2, F S 2 0 4, F S 2 0 3 a, F S 2 0 3 b, 
F S 0 6 7 _ 4, F S 0 7 5 _ 1, F S 0 8 1 _ 2 a n d F S 1 0 7) 

b.  1 0 m m f or c at c h m e nts l o c at e d w est  of C ar p R o a d ( F S 1 0 3 _ 2 b a n d F S 1 0 4 _ 2 b)4  

4.  I n-str e a m w or ks ar e r e q uir e d i n a d diti o n t o t h e S W M c o ntr ols d et ail e d a b o v e. A d esi g n h as 
b e e n pr e p ar e d b y C ol d w at er ( 2 0 1 7 b), r e f er t o A p p e n di x B of t his r e p ort.  

 
 
  

                                                      
 
3  Fl o o d c o ntr ol r e q uir e m e nts ar e list e d f or t h e 1 0 0- y e ar e ve nt o nl y, m e eti n g t his 1 0 0- y e ar r e q uir e m e nt will pr a cti c all y 
r e q uir e i n h er e nt p e a k fl o w c o ntr ols f or m or e fr e q u e nt e v e nts. T h e p e a k fl o w r es ults fr o m t h e 1 5- m m 3- h o ur C hi c a g o 
st or m a n d t h e 2- t o 1 0 0- y e ar 1 2- h o ur S C S T y p e II st or m f or n e ar f ut ur e c o n diti o ns a n d ulti m at e d e v el o p m e nt c o n diti o n s 
S W M S c e n ari o B ar e i n cl u d e d i n A p p e n di x H f or r ef er e n c e. T h es e v al u es s h o ul d b e r ef er e n c e d b y d et ail e d d esi g n ers, i n 
a d diti o n t o t h e h y dr a uli c c o nstr ai nts, si n c e t h e o v er all g o al of  p o st-t o- pr e c o ntr ol o n t h e s u b w at ers h e d l e v el a p pli es t o all 
r et ur n p eri o d s. 
4  T h e i nt eri m, n e ar f ut ur e a n d ulti m at e c o n diti o ns m o d el r es ults f or t h e Ti m b er m er e S W M p o n d ar e a b o v e t h e ori gi n al 
d esi g n r e p ort. T h e pr o p er f u n cti o ni n g of t h at f a cilit y m u st b e ass ess e d a n d r es ol v e d b ef or e d e v el o p m e nt c a n o c c ur o n 
t h e u pstr e a m c at c h m e nts n ot wit hst a n di n g t h es e S W M Crit eri a. 



-J A C K S O N T R AI L S 

Dis c o v er y o ur p at h i n lif e... 

T a g g art R e si d e nti al D e v el o p m e nt s Li mit e d 

J A C K S O N T R AI L S 
S T O R M W A T E R M A N A G E M E N T D E SI G N B RI E F 
S TI T T S VI L L E, O N T A RI O 

3 6 1 3- L D- 2 1 

J U N E 2 0 0 6 

I BI 
G R O U P 



I BI G R O U P 3 6 1 3- L D- 2 1 

T a g g art R e si d e nti al D e v el o p m e nt s Li mit e d 
J A C K S O N T R AI L S 

S T O R M W A T E R M A N A G E M E N T D E SI G N B RI E F 
S TI T T S VI L L E, O N T A RI O 

3. 3 C o m p ari s o n of P e a k Fl o w s 

T h e e n d- of- pi p e st or m w at er m a n a g e m e nt f a cilit y, i n c o m bi n ati o n wit h t h e d u al dr ai n a g e s y st e m, w a s a dj u st e d i n 

t h e S W M H Y M O m o d el t o e n s ur e t h at t h er e i s n o i n cr e a s e i n p e a k o utfl o w s a b o v e t h at of t h e pr e- d e v el o p m e nt 

c o n diti o n s. T h e c o m p ari s o n of t h e si m ul at e d pr e- d e v el o p m e nt a n d p o st- d e v el o p m e nt fl o w s a n d st or a g e s i s 

pr e s e nt e d i n T a bl e 1. R ef er t o A p p e n di x A f or S W M H Y M O c al c ul ati o n s a n d p ar a m et er s a n d t o A p p e n di x B f or 

t h e m o d el s c h e m ati c a n d o ut p ut. 

T a bl e 1. C o m p a ri s o n of Si m ul at e d P e a k Fl o w s a n d S u m m a r y of t h e R e q ui r e d St o r a g e V ol u m e s 

St o r m E v e nt 

2 5 m m 

C hi c a g o 

2- y e a r S C S 

T y p e ll 

5- y e a r S C S 

T y p e II 

1 0 0- y e a r S C S 

T y p e II 

1 0 0- y e a r 

C hi c a g o 

P r e- 

d e v. 

P o st- 

d e v. 

P r e- 

d e v. 

P o st- 

d e v. 

P r e- 

d e v. 

P o st- 

d e v. 

P r e- 

d e v. 

P o st- 

d e v. 

P o st- 

d e v. 

J a c k s o n T r ail s 

S W M F a cilit y 

P e a k 

Fl o w s 

c m s 
 

( )  

0. 5 0. 5 1. 0 1. 1 1. 5 1. 8 2. 8 3. 0 2. 6 

St or a g e 

( h a- m) 
N/ A 0. 7 N/ A 1. 1 N/ A 1. 3 N/ A 1. 7 1. 6 

El e v ati o n 

( m) 
N/ A 1 1 0. 1 3 N/ A 1 1 0. 3 5 N/ A 1 1 0. 5 2 N/ A 1 1 0. 7 2 N/ A 

F e e d mill C r e e k 

d o w n st r e a m of 

p r o p o s e d S W M 

F a cilit y o utl et 

P e a k 

Fl o w s 

( c m s) 

0. 8 0. 6 1. 4 1. 4 2. 1 2. 1 4. 0 4. 0 3. 8 

T h e c o m p ari s o n of p e a k fl o w s i n t h e a b o v e t a bl e i n di c at e s t h at t h e pr o p o s e d st or m w at er m a n a g e m e nt f a cilit y will 

m e et p e a k fl o w s t o pr e- d e v el o p m e nt l e v el s. D e si g n of t h e st or m w at er m a n a g e m e nt f a cilit y i s di s c u s s e d i n 

S e cti o n 4. 0. 

3. 4 W at e r Q u alit y B e n efit s 

A c c o r di n g t o t h e r e c o m m e n d ati o n s i n t h e C a r p Ri v e r W at e r s h e d/ S u b w at e r s h e d st u d y, t h e e n d - of - pi p e 

st or m w at er m a n a g e m e nt f a cilit y s h o ul d b e d e si g n e d t o pr o vi d e a n E n h a n c e d L e v el of Pr ot e cti o n d u e t o t h e c o ol 

w at er fi s h h a bit at i n F e e d mill Cr e e k. A c c or di n g t o t h e M O E St or m w at er M a n a g e m e nt Pl a n ni n g a n d D e si g n 

M a n u al, M ar c h 2 0 0 3, t h e tr e at m e nt v ol u m e i s a f u n cti o n of t h e dr ai n a g e ar e a, t h e ur b a n i m p er vi o u s n e s s r ati o 

a n d t h e l e v el of pr ot e cti o n. T h e st or a g e r e q uir e m e nt s s u g g e st e d b y t h e M O E ar e s u m m ari z e d i n T a bl e 2 a n d 

c al c ul ati o n s ar e s u m m ari z e d i n A p p e n di x A. 

J u n e 2 0 0 6 P a g e 3 
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T a g g art R e si d e nti al D e v el o p m e nt s Li mit e d 
J A C K S O N T R AI L S 

S T O R M W A T E R M A N A G E M E N T D E SI G N B RI E F 
S TI T T S VI L L E, O N T A RI O 

T a bl e 2. W at er Q u alit y V ol u m e s 

E n h a n c e d L e v el of Pr ot e cti o n — H y bri d W et P o n d 

O v er all R e m o v al Effi ci e n c y of T S S 8 0 % 

U r b a n 

Dr ai n a g e ( h a) 

I m p e r vi o u s n e s s R ati o ( U nit St o r a g e 

f or H y bri d W et P o n d) ( )̀/ 0) 

P er m a n e nt 

St or a g e (r n
3
) 

E xt e n d e d D et e nti o n 

St or a g e (r n
3
) 

7 9. 3 5 4 8 5 6 4 3 1 7 2 

T h e a b o v e t a bl e i n di c at e s t h at t h e p er m a n e nt st or a g e of t h e f a cilit y, a h y bri d w et p o n d, w o ul d b e 0. 8 6 h a- m, 

w hil e t h e e xt e n d e d st or a g e w o ul d b e 0. 3 2 h a- m. T h e f a cilit y' s p er m a n e nt st or a g e w a s o v er si z e d t o 1. 8 9 h a- m t o 

pr o vi d e a d e e p p o ol at t h e o utl et t o miti g at e t h er m al i m p a ct s a s di s c u s s e d i n S e cti o n 4. 3. 

P a st st u di e s b y C H 2 M Hill ( K a n at a N ort h E n vir o n m e nt al/ St or m w at er M a n a g e m e nt Pl a n, F e br u ar y 2 0 0 1), Dill o n 

C o n s ulti n g ( S hirl e y' s Br o o k/ W att s Cr e e k S u b w at er s h e d St u d y, 1 9 9 9) a n d C C L ( Cit y of K a n at a, K a n at a T o w n 

C e nt r e M a st e r D r ai n a g e St u d y W att s C r e e k, M a y 1 9 9 3 ) h a v e i n v e sti g at e d t h e i s s u e of e r o si o n p r ot e cti o n 

d o w n str e a m of st or m w at er m a n a g e m e nt f a ciliti e s. I n p arti c ul ar, Dill o n C o n s ulti n g f o u n d i n t h eir 1 9 9 9 r e p ort t h at 

" 4 0 m 3  p er h e ct ar e li v e st or a g e d et e nti o n b y m e eti n g M O E L e v el 2 tr e at m e nt v ol u m e r e q uir e m e nt s will pr o vi d e 

s uffi ci e nt att e n u ati o n of fl o w s fr o m r el ati v el y fr e q u e nt r u n off e v e nt s t o c o ntr ol t h e fr e q u e n c y a n d d ur ati o n wit h 

d o w n str e a m w at er c o ur s e fl o w s e x c e e d criti c al er o si v e fl o w s." 

Alt h o u g h t h e n a m e s of t h e tr e at m e nt pr ot e cti o n w er e c h a n g e d i n t h e M ar c h 2 0 0 3 M O E M a n u al, a c c or di n g t o 

p a st e x p eri e n c e, a n y tr e at m e nt a b o v e, b ut n ot i n cl u di n g, B a si c L e v el of Pr ot e cti o n pr o vi d e s er o si o n c o ntr ol b y 

sl o wi n g t h e r el e a s e of w at er fr o m t h e f a cilit y d uri n g fr e q u e nt st or m s w hi c h h a v e a n i n cr e a s e d p ot e nti al t o c a u s e 

er o si o n. C C L/I BI h a s c o n d u ct e d s e v er al st u di e s t o e v al u at e c u m ul ati v e s h e ar str e s s er o si o n a n d r e s ulti n g 

p ot e nti al f o r e r o si o n f o r b ot h p r e - a n d p o st - d e v el o p m e nt c o n diti o n s. I n all of t h e st u di e s, N o r m al L e v el of 

Pr ot e cti o n i m pli e s t h at w at er c o ur s e er o si o n c o ntr ol i s pr o vi d e d. T h e c u m ul ati v e s h e ar str e s s i s d e cr e a s e d d u e t o 

t h e w at er q u alit y o utl et, w hi c h r e d u c e s o utfl o w s b el o w er o si o n p ot e nti al. Si n c e t h e J a c k s o n Tr ail s st or m w at er 

m a n a g e m e nt f a cilit y i s d e si g n e d t o pr o vi d e a hi g h er l e v el of pr ot e cti o n ( a n E n h a n c e d L e v el of Pr ot e cti o n) t h e 

er o si o n pr ot e cti o n will b e a c hi e v e d. 

3. 5 Gr o u n d w at er R e c h ar g e 

I n " T a m ar a c k L a n d s ( J a c k s o n Tr ail s) St or m w at er M a n a g e m e nt R e p ort," C C L/I BI, J a n u ar y 2 0 0 5, s e v er al t y p e s of 

B M P' s w er e i n v e sti g at e d t o pr o m ot e gr o u n d w at er r e c h ar g e i nt o t h e P o ol e Cr e e k s u b w at er s h e d. T h e s uit a bilit y of 

e a c h of t h e p r o p o s e d B M P' s w a s a s s e s s e d d u ri n g t h e d et ail e d d e si g n of t h e s u b di vi si o n, a n d i nfilt r ati o n 

t e c h ni q u e s b a s e d o n t h e pri n ci pl e s of i nfiltr ati o n tr e n c h e s will b e i m pl e m e nt e d. 

T h e pr o p o s e d sit e gr a di n g i s d e si g n e d o n l ot s plit- dr ai n a g e pri n ci pl e s, dir e cti n g r u n off fr o m r o of s o nt o gr a s s e d 

s urf a c e s. T h er e will b e si g nifi c a nt b e dr o c k bl a st e d wit hi n t h e J a c k s o n Tr ail s d e v el o p m e nt t o c o n str u ct b a s e m e nt s 

a n d t h e st or m w at er m a n a g e m e nt f a cilit y, pr o d u ci n g a c o n si d er a bl e a m o u nt of bl a st e d r o c k. T hi s r o c k will b e 

J u n e 2 0 0 6 P a g e 4 
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G E N E R AL C O N T E N T R E S P O N S E 

☐  E x e c uti v e S u m m ar y (f or l ar g er r e p orts o nl y).  N ot i n cl u d e d 

☒  D at e a n d r e visi o n n u m b er of t h e r e p ort. D at e of r e p ort pr o vi d e d 

☒  L o c ati o n m a p a n d pl a n s h o wi n g m u ni ci p al a d dr e s s, b o u n d ar y, a n d l a y o ut of pr o p o s e d d e v el o p m e nt.  P a g e 1 a n d A p p e n di x J 

☒  D e v el o p m e nt st ati sti cs, l a n d u s e, d e nsit y, a d h er e n c e t o z o ni n g a n d offi ci al pl a n, a n d r ef er e n c e t o a p p li c a bl e 
s u b w at ers h e d a n d w at ers h e d pl a n s t h at pr o vi d e c o nt e xt t o w hi c h i n di vi d u al d e v el o p m e nt s m ust a d h er e. 

V ari o u s S e cti o n s of r e p ort 

☒  S u m m ar y of Pr e- c o n s ult ati o n M e eti n g s wit h Cit y a n d ot h er a p pr o v al a g e n ci e s.  S e cti o n 4, S e cti o n 7 

☒  R ef er e n c e a n d c o nfir m c o nf or m a n c e t o hi g h er l e v el s t u di e s a n d r e p ort s ( M ast er S er vi ci n g St u di e s, 
E n vir o n m e nt al As s es s m e nt s, C o m m u nit y D esi g n Pl a n s),  or i n t h e c as e w h er e it i s n ot i n c o nf or m a n c e, t h e 
pr o p o n e nt m ust pr o vi d e j u stifi c ati o n a n d d e v el o p a d ef e n d a bl e d esi g n crit eri a. 

I n cl u d e d 

☒  St at e m e nt of o bj e cti v es a n d s er vi ci n g crit eri a. I n cl u d e d 

☒  I d e ntifi c ati o n of e xisti n g a n d pr o p o s e d i nfr astr u ctur e a v ail a bl e i n t h e i m m e di at e ar e a.  S e cti o n s 2 & 3  of r e p ort 

☐  I d e ntifi c ati o n of E n vir o n m e nt all y Si g nifi c a nt Ar e as, w at er c o urs e s a n d M u ni ci p al Dr ai ns p ot e nti all y i m pa ct e d 
b y t h e pr o p os e d d e v el o p m e nt ( R ef er e n c e c a n b e m a d e t o t h e N at ur al H erit a g e St u di es, if a v ail a bl e). 

N ot a p pli c a bl e  

☒  C o n c e pt l e v el m ast er gr a di n g pl a n t o c o nfir m e xi sti n g a n d pr o p o s e d gr a d e s i n t h e d e v el o p m e nt. T hi s is 
r e q uir e d t o c o nfir m t h e f e asi bilit y of pr o p o s e d st o r m w at er m a n a g e m e nt a n d dr ai n a g e, s oil r e m o v al a n d fill 
c o n str ai nt s, a n d p ot e nti al i m p a ct s t o n ei g h b o uri n g pr o p erti es. T hi s i s als o r e q uir e d t o c o nfir m t h at t h e 
pr o p o s e d gr a di n g will n ot i m p e d e e xi sti n g m aj or s ys t e m fl o w p at h s. 

S e cti o n 7, A p p e n di x J  

☐  I d e ntifi c ati o n of p ot e nti al i m p a cts of pr o p o s e d pi pe d s er vi c e s o n pri v at e s er vi c es ( s u c h as w ell s a n d s e pti c 
fi el d s o n a dj a c e nt l a n d s) a n d miti g ati o n r e q uir e d to a d dr e s s p ot e nti al i m p a ct s. 

N ot a p pli c a bl e 

☐  Pr o p os e d p h asi n g of t h e d e v el o p m e nt, if a p pli c a bl e.  N ot a p pli c a bl e 

☐  R ef er e n c e t o g e ot e c h ni c al st u di e s a n d r e c o m m e n d ati o n s c o n c er ni n g s er vi ci n g.  N ot a p pli c a bl e 

☒  All pr eli mi n ar y a n d f or m al sit e pl a n s u b mi ssi o n s s h o ul d h a v e t h e f oll o wi n g i nf or m ati o n: 

M etri c s c al e 

N ort h arr o w (i n cl u di n g c o n str u cti o n N ort h) 

K e y pl a n 

n a m e a n d c o nt a ct i nf or m ati o n of a p pli c a nt a n d pr o p e rt y o w n er 

Pr o p ert y li mit s i n cl u di n g b e ari n g s a n d di m e nsi o n s 

E xi sti n g a n d pr o p os e d str u ct ur e s a n d p ar ki n g ar e as 

E as e m e nt s, r o a d wi d e ni n g a n d ri g ht s- of- w a y 

A dj a c e nt str e et n a m e s   

Ci vil a n d Ar c hit e ct ur al 
Pl a ns pr o vi d e d s e p ar at el y 

D E V EL O P M E N T S E R VI CI N G R E P O R T: W A T E R R E S P O N S E 

☐  C o nfir m c o n sist e n c y wit h M ast er S er vi ci n g St u d y, if  a v ail a bl e A v ail a bilit y of p u bli c i nfr astr u ct ur e t o s er vi c e 
pr o p o s e d d e v el o p m e nt I d e ntifi c ati o n of s yst e m c o n st r ai nts 

N ot a p pli c a bl e 

☒  I d e ntif y b o u n d ar y c o n diti o n s S e cti o n 5 

☒  C o nfir m ati o n of a d e q u at e d o m esti c s u p pl y a n d pr e ss u r e S e cti o n 5 

☒  C o nfir m ati o n of a d e q u at e fir e fl o w pr ot e cti o n a n d c o nfir m ati o n t h at fir e fl o w i s c al c ul at e d as p er t h e  Fir e 
U n d er writ er’ s S ur v e y. O ut p ut s h o ul d s h o w a v ail a bl e fir e fl o w at l o c ati o ns t hr o u g h o ut t h e d e v el o p m e nt. 

S e cti o n 5 

☒  Pr o vi d e a c h e c k of hi g h pr e ss ur es. If pr e ss ur e i s f o u n d t o b e hi g h, a n ass e ss m e nt i s r e q uir e d t o c o nfi r m t h e 
a p pli c ati o n of pr es s ur e r e d u ci n g v al v e s. 

S e cti o n 5 

☐  D efi niti o n of p h asi n g c o nstr ai nts. H y dr a uli c m o d eli n g i s r e q uir e d t o c o nfir m s er vi ci n g f or all d efi n e d  p h as es 
of t h e pr oj e ct i n cl u di n g t h e ulti m at e d esi g n 

N ot a p pli c a bl e 

☐  A d dr es s r eli a bilit y r e q uir e m e nt s s u c h as a p pr o pri at e l o c ati o n of s h ut- off v al v e s C h e c k o n t h e n e c e ssit y of a 
pr e s s ur e z o n e b o u n d ar y m o difi c ati o n. 

N ot a p pli c a bl e 

☒  R ef er e n c e t o w at er s u p pl y a n al ysi s t o s h o w t h at m aj or i nfr astr u ct ur e is c a p a bl e of d eli v eri n g s uffi ci e nt w at er 
f or t h e pr o p o s e d l a n d us e. T his i n cl u d es d at a t h at s h o ws t h at t h e e x p e ct e d d e m a n ds u n d er a v er a g e d a y, 
p e a k h o ur a n d fir e fl o w c o n diti o n s pr o vi d e w at er wi t hi n t h e r e q uir e d pr e s s ur e r a n g e 

S e cti o n 5 

☒  D e s cri pti o n of t h e pr o p os e d w at er di stri b uti o n n et w or k, i n cl u di n g l o c ati o n s of pr o p o s e d c o n n e cti o ns t o  t h e 
e xi sti n g s yst e m, pr o visi o n s f or n e c e ss ar y l o o pi n g, a n d a p p urt e n a n c e s ( v al v e s, pr e s s ur e r e d u ci n g v al v e s , v al v e 
c h a m b ers, a n d fir e h y dr a nt s) i n cl u di n g s p e ci al m et e ri n g pr o vi si o n s. 

S e cti o n 5 
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☐  D e s cri pti o n of off-sit e r e q uir e d f e e d er m ai n s, b o os t er p u m pi n g st ati o ns, a n d ot h er w at er i nfr astr u ct ure t h at 
will b e ulti m at el y r e q uir e d t o s er vi c e pr o p o s e d d e v el o p m e nt, i n cl u di n g fi n a n ci n g, i nt eri m f a ciliti es, a n d 
ti mi n g of i m pl e m e nt ati o n. 

N ot a p pli c a bl e 

☒  C o nfir m ati o n t h at w at er d e m a n d s ar e c al c ul at e d b as e d o n t h e Cit y of Ott a w a D esi g n G ui d eli n es.  S e cti o n 5 

☐  Pr o visi o n of a m o d el s c h e m ati c s h o wi n g t h e b o u n d ar y  c o n diti o ns l o c ati o n s, str e et s, p ar c el s, a n d b uil din g 
l o c ati o ns f or r ef er e n c e. 

N ot a p pli c a bl e  

D E V EL O P M E N T S E R VI CI N G R E P O R T: W A S T E W A T E R R E S P O N S E 

☒  S u m m ar y of pr o p o s e d d e si g n crit eri a ( N ot e: W et- w e at h er fl o w crit eri a s h o ul d n ot d e vi at e fr o m t h e Cit y of 
Ott a w a S e w er D esi g n G ui d eli n es. M o nit or e d fl o w d at a  fr o m r el ati v el y n e w i nfr astr u ct ur e c a n n ot b e u s e d t o 
j u stif y c a p a cit y r e q uir e m e nts f or pr o p os e d i nfr astru ct ur e). 

S e cti o n 6 

☐  C o nfir m c o n sist e n c y wit h M ast er S er vi ci n g St u d y a n d / or j u stifi c ati o n s f or d e vi ati o n s.  N ot a p pli c a bl e 

☒  C o n si d er ati o n of l o c al c o n diti o n s t h at m a y c o ntri b u t e t o e xtr a n e o us fl o ws t h at ar e hi g h er t h a n t h e 
r e c o m m e n d e d fl o ws i n t h e g ui d eli n e s. T hi s i n cl u d e s gr o u n d w at er a n d s oil c o n diti o n s, a n d a g e a n d c o n dit i o n 
of s e w ers. 

S e cti o n 6 

☒  D e s cri pti o n of e xi sti n g s a nit ar y s e w er a v ail a bl e f o r di s c h ar g e of w ast e w at er fr o m pr o p o s e d d e v el o p m e nt.  S e cti o n 6 

☐  V erif y a v ail a bl e c a p a cit y i n d o w nstr e a m s a nit ar y s e w er a n d/ or i d e ntifi c ati o n of u p gr a d e s n e c e ss ar y t o 
s er vi c e t h e pr o p o s e d d e v el o p m e nt. ( R ef er e n c e c a n b e  m a d e t o pr e vi o u sl y c o m pl et e d M ast er S er vi ci n g St u dy 
if a p pli c a bl e) 

N ot a p pli c a bl e 

☒  C al c ul ati o n s r el at e d t o dr y- w e at h er a n d w et- w e at h er  fl o w r at es fr o m t h e d e v el o p m e nt i n st a n d ar d M O E 
s a nit ar y s e w er d esi g n t a bl e ( A p p e n di x ‘ C’) f or m at. 

A p p e n di x D 

☒  D e s cri pti o n of pr o p o s e d s e w er n et w or k i n cl u di n g s e w ers, p u m pi n g st ati o n s, a n d f or c e m ai ns.  S e cti o n 6 

☐  Di s c u ssi o n of pr e vi o u sl y i d e ntifi e d e n vir o n m e nt al c o n str ai nt s a n d i m p a ct o n s er vi ci n g ( e n vir o n m e nt al 
c o n str ai nt s ar e r el at e d t o li mit ati o n s i m p o s e d o n t h e d e v el o p m e nt i n or d er t o pr es er v e t h e p h ysi c al 
c o n diti o n of w at er c o urs e s, v e g et ati o n, s oil c o v er, as w ell as pr ot e cti n g a g ai n st w at er q u a ntit y a n d q u alit y). 

N ot a p pli c a bl e 

☐  P u m pi n g st ati o n s: i m p a cts of pr o p os e d d e v el o p m e nt o n e xi sti n g p u m pi n g st ati o ns or r e q uir e m e nt s f or n e w  
p u m pi n g st ati o n t o s er vi c e d e v el o p m e nt. 

N ot a p pli c a bl e 

☐  F or c e m ai n c a p a cit y i n t er ms of o p er ati o n al r e d u n d a n c y, s ur g e pr e ss ur e a n d m a xi m u m fl o w v el o cit y.  N ot a p pli c a bl e 

☐  I d e ntifi c ati o n a n d i m pl e m e nt ati o n of t h e e m er g e n c y o v erfl o w fr o m s a nit ar y p u m pi n g st ati o ns i n r el ati o n  t o 
t h e h y dr a uli c gr a d e li n e t o pr ot e ct a g ai n st b as e m e nt fl o o di n g. 

N ot a p pli c a bl e 

☐  S p e ci al c o n si d er ati o ns s u c h as c o nt a mi n ati o n, c orr o si v e e n vir o n m e nt et c.  N ot a p pli c a bl e 

D E V EL O P M E N T S E R VI CI N G R E P O R T: S T O R M W A T E R C H E C KLI S T R E S P O N S E 

☒  D e s cri pti o n of dr ai n a g e o utl et s a n d d o w n str e a m c o ns tr ai nts i n cl u di n g l e g alit y of o utl et s (i. e. m u ni ci pal dr ai n, 
ri g ht- of- w a y, w at er c o urs e, or pri v at e pr o p ert y) 

S e cti o n 7 

☐  A n al ysi s of a v ail a bl e c a p a cit y i n e xisti n g p u bli c i nfr astr u ct ur e. N ot a p pli c a bl e 

☒  A dr a wi n g s h o wi n g t h e s u bj e ct l a n d s, it s s urr o u n di n gs, t h e r e c ei vi n g w at er c o urs e, e xi sti n g dr ai n a g e p a tt er n s, 
a n d pr o p o s e d dr ai n a g e p att er n. 

A p p e n di x A, Dr a wi n g s 
pr o vi d e d s e p ar at el y 

☐  W at er q u a ntit y c o ntr ol o bj e cti v e ( e. g. c o ntr olli n g p o st- d e v el o p m e nt p e a k fl o ws t o pr e- d e v el o p m e nt l e v e l f or 
st or m e v e nt s r a n gi n g fr o m t h e 2 or 5 y e ar e v e nt ( d e p e n d e nt o n t h e r e c ei vi n g s e w er d e si g n) t o 1 0 0 y e ar 
r et ur n p eri o d); if ot h er o bj e cti v e s ar e b ei n g a p plie d, a r ati o n al e m ust b e i n cl u d e d wit h r ef er e n c e t o 
h y dr ol o gi c a n al ys es of t h e p ot e nti all y aff e ct e d s u b w at ers h e ds, t a ki n g i nt o a c c o u nt l o n g-t er m c u m ul ati v e 
eff e cts. 

N ot A p pli c a bl e 

☐  W at er Q u alit y c o ntr ol o bj e cti v e ( b asi c, n or m al or e n h a n c e d l e v el of pr ot e cti o n b as e d o n t h e s e nsiti vit i es of 
t h e r e c ei vi n g w at erc o urs e) a n d st or a g e r e q uir e m e nt s. 

N ot A p pli c a bl e 

☒  D e s cri pti o n of t h e st or m w at er m a n a g e m e nt c o n c e pt wi t h f a cilit y l o c ati o n s a n d d es cri pti o n s wit h r ef er e nc e s 
a n d s u p p orti n g i nf or m ati o n. 

S e cti o n 7 

☐  S et- b a c k fr o m pri v at e s e w a g e dis p o s al s yst e ms. W at e r c o urs e a n d h a z ar d l a n ds s et b a c ks.  N ot A p pli c a bl e 

☒  R e c or d of pr e- c o ns ult ati o n wit h t h e O nt ari o Mi ni str y of E n vir o n m e nt a n d t h e C o n s er v ati o n A ut h orit y t h a t 
h as j uri s di cti o n o n t h e aff e ct e d w at ers h e d. 

N ot A p pli c a bl e.   

☐  C o nfir m c o n sist e n c y wit h s u b- w at ers h e d a n d M ast er S er vi ci n g St u d y, if a p pli c a bl e st u d y e xi sts.  S e cti o n  7 

☒  St or a g e r e q uir e m e nts ( c o m pl et e wit h c al c ul ati o ns) a n d c o n v e y a n c e c a p a cit y f or mi n or e v e nt s ( 1: 5 y e ar 
r et ur n p eri o d) a n d m aj or e v e nt s ( 1: 1 0 0 y e ar r et ur n p eri o d). 

S e cti o n 7 
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☐  I d e ntifi c ati o n of w at er c o urs e s wit hi n t h e pr o p o s e d d e v el o p m e nt a n d h o w w at er c o urs e s will b e pr ot e ct e d,  
or, if n e c e ss ar y, alt er e d b y t h e pr o p o s e d d e v el o p m e nt wit h a p pli c a bl e a p pr o v al s. 

N ot A p pli c a bl e 

☒  C al c ul at e pr e a n d p ost d e v el o p m e nt p e a k fl o w r at es i n cl u di n g a d es cri pti o n of e xi sti n g sit e c o n diti o n s a n d 
pr o p o s e d i m p er vi o us ar e as a n d dr ai n a g e c at c h m e nts i n c o m p aris o n t o e xi sti n g c o n diti o n s. 

Pr e- D e v n ot c al c ul at e d.  
P o st- D e v Fl o ws C al c ul at e d 

☐  A n y pr o p o s e d di v ersi o n of dr ai n a g e c at c h m e nt ar e as fr o m o n e o utl et t o a n ot h er.  N ot A p pli c a bl e 

☒  Pr o p os e d mi n or a n d m aj or s yst e ms i n cl u di n g l o c ati o n s a n d si z es of st or m w at er tr u n k s e w ers, a n d 
st or m w at er m a n a g e m e nt f a ciliti es. 

S e cti o n 7 

☐  If q u a ntit y c o ntr ol i s n ot pr o p os e d, d e m o n str ati o n t h at d o w n str e a m s yst e m h as a d e q u at e c a p a cit y f or t he 
p o st- d e v el o p m e nt fl o ws u p t o a n d i n cl u di n g t h e 1 0 0- y e ar r et ur n p eri o d st or m e v e nt. 

N ot A p pli c a bl e 

☐  I d e ntifi c ati o n of p ot e nti al i m p a cts t o r e c ei vi n g w at er c o urs e s I d e ntifi c ati o n of m u ni ci p al dr ai n s a n d rel at e d 
a p pr o v al r e q uir e m e nt s. 

N ot A p pli c a bl e 

☒  D e s cri pti o n s of h o w t h e c o n v e y a n c e a n d st or a g e c a p a cit y will b e a c hi e v e d f or t h e d e v el o p m e nt.  S e cti o n 7 

☒  1 0 0- y e ar fl o o d l e v el s a n d m aj or fl o w r o uti n g t o pr o t e ct pr o p o s e d d e v el o p m e nt fr o m fl o o di n g f or 
e st a blis hi n g mi ni m u m b uil di n g el e v ati o ns ( M B E) a n d o v er all gr a di n g. 

T o B e Pr o vi d e d D uri n g 
D et ail e d D e si g n St a g e.  

☐  I n cl u si o n of h y dr a uli c a n al ysi s i n cl u di n g h y dr a uli c gr a d e li n e el e v ati o n s.  N ot A p pli c a bl e 

☒  D e s cri pti o n of a p pr o a c h t o er o si o n a n d s e di m e nt c o n tr ol d uri n g c o n str u cti o n f or t h e pr ot e cti o n of r e c ei vi n g 
w at er c o urs e or dr ai n a g e c orri d ors. 

S e cti o n 7 

☐  I d e ntifi c ati o n of fl o o d pl ai n s – pr o p o n e nt t o o bt ai n r el e v a nt fl o o d pl ai n i nf or m ati o n fr o m t h e a p pr o pri at e 
C o n s er v ati o n A ut h orit y. T h e pr o p o n e nt m a y b e r e q uir e d t o d eli n e at e fl o o d pl ai n el e v ati o n s t o t h e 
s atisf a cti o n of t h e C o n s er v ati o n A ut h orit y if s u c h i nf or m ati o n i s n ot a v ail a bl e or if i nf or m ati o n d o e s n ot 
m at c h c urr e nt c o n diti o n s. 

N ot A p pli c a bl e. 

☐  I d e ntifi c ati o n of fill c o n str ai nts r el at e d t o fl o o dpl ai n a n d g e ot e c h ni c al i n v esti g ati o n.  N ot a p pli c a bl e 

☒  T h e S er vi ci n g St u d y s h all pr o vi d e a li st of a p pli c a bl e p er mits a n d r e g ul at or y a p pr o v al s n e c e s s ar y f or t h e 
pr o p o s e d d e v el o p m e nt as w ell as t h e r el e v a nt is s u es  aff e cti n g e a c h a p pr o v al. T h e a p pr o v al a n d p er mittin g 
s h all i n cl u d e b ut n ot b e li mit e d t o t h e f oll o wi n g: 

T o B e Pr o vi d e d D uri n g 
D et ail e d D e si g n St a g e. 

☐  C o n s er v ati o n A ut h orit y as t h e d esi g n at e d a p pr o v al a g e n c y f or m o difi c ati o n of fl o o d pl ai n, p ot e nti al i m p a ct 
o n fi s h h a bit at, pr o p os e d w or ks i n or a dj a c e nt t o a  w at er c o urs e, c ut /fill p er mit s a n d A p pr o v al u n d er La k e s 
a n d Ri v ers I m pr o v e m e nt A ct. T h e C o n s er v ati o n A ut h or it y i s n ot t h e a p pr o v al a ut h orit y f or t h e L a k es a n d 
Ri v ers I m pr o v e m e nt A ct. W h er e t h er e ar e C o n s er v ati o n A ut h orit y r e g ul ati o n s i n pl a c e, a p pr o v al u n d er t h e 
L a k e s a n d Ri v ers I m pr o v e m e nt A ct i s n ot r e q uir e d, e x c e pt i n c as e s of d a ms as d efi n e d i n t h e A ct. 

N ot A p pli c a bl e 

☒  A p pli c ati o n f or C ertifi c at e of A p pr o v al ( C of A) u n d e r t h e O nt ari o W at er R es o ur c e s A ct.   T o B e Pr o vi d e d D uri n g 
D et ail e d D e si g n St a g e. 

☐  C h a n g es t o M u ni ci p al Dr ai n s. N ot A p pli c a bl e 

☐  Ot h er p er mits ( N ati o n al C a pit al C o m mi s si o n, P ar ks C a n a d a, P u bli c W or ks a n d G o v er n m e nt S er vi c e s C a n a d a,  
Mi ni str y of Tr a n s p ort ati o n et c.) 

N ot A p pli c a bl e 

C O N CL U SI O N C H E C KLI S T R E S P O N S E 

☒  Cl e arl y st at e d c o n cl u si o n s a n d r e c o m m e n d ati o n s I n S e cti o n 9 

☒  C o m m e nts r e c ei v e d fr o m r e vi e w a g e n ci e s i n cl u di n g t h e Cit y of Ott a w a a n d i nf or m ati o n o n h o w t h e 
c o m m e nt s w er e a d dr e s s e d. Fi n al si g n- off fr o m t h e r e s p o n si bl e r e vi e wi n g a g e n c y. 

A p p e n di x G 

☒  All dr aft a n d fi n al r e p ort s s h all b e si g n e d a n d st a m p e d b y a pr of e s si o n al E n gi n e er r e gi st er e d i n O nt ar i o  Si g n e d a n d st a m p e d 

 



E X P S er vi c es I n c.
F u n cti o n al Sit e S er vi ci n g a n d St or m w at er M a n a g e m e nt R e p ort

6 1 7 1 H a z el d e a n R o a d 
0 0 2 5 8 7 8 0- A 0

2 0 2 1- 0 4- 2 9

 

 

A p p e n di x J 
 

A p p e n di x J – Dr a wi n g s  

Sit e Pl a n & S ur v e y Dr a wi n g s 

•   Sit e Pl a n, S P- 0 0  
•   T o p o gr a p hi c Pl a n  

E n gi n e eri n g Dr a wi n g s ( pr o vi d e d s e p ar at el y) 

•   S S P 1 – Sit e S er vi ci n g Pl a n – R e v. 2 
•   G P M – M a cr o Gr a di n g Pl a n – R e v. 2 
•   P P 0 1 – Pl a n a n d Pr ofil e Str e et 1 – R e v. 1 
•   P P 0 2 – Pl a n a n d Pr ofil e Str e et 2 – R e v. 1 
•   P P 0 3 – Pl a n a n d Pr ofil e Str e et 2 – R e v. 1 
•   P P 0 4 – Pl a n a n d Pr ofil e Str e et 2 – R e v. 1 
•   P P 0 5 – Pl a n a n d Pr ofil e Str e et 2 – R e v. 1 
•   P P 0 6 – Pl a n a n d Pr ofil e Str e et 2 – R e v. 1 
•   P P 0 7 – Pl a n a n d Pr ofil e Str e et 4 – R e v. 1 
•   P P 0 8 – Pl a n a n d Pr ofil e Str e et 5 – R e v. 1 
•   P P 0 9 – Pl a n a n d Pr ofil e S a m a nt h a E a st o p A v e – R e v. 1 
•   P P 0 1 0 – Pl a n a n d Pr ofil e S a nit ar y O utl et – R e v. 1 
•   P P 0 1 1 – Pl a n a n d Pr ofil e St or m O utl et – R e v. 1 
•   S T M W – S W M- D et ail s – R e v. 1 
•   S T M M – M a cr o St or m Dr ai n a g e Pl a n – R e v. 2 
•   S A N M – M a cr o S a nit ar y Dr ai n a g e Pl a n – R e v. 2 
•   E S C M – M a cr o Er o si o n a n d S e di m e nt C o ntr ol Pl a n – Re v. 2 
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