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W a t e r is a n e s s e n t ia l p a r t o f o u r d a ily 
liv e s a n d it is in a ll o u r in t e re s t s t o 
id e n t ify a n d d e liv e r t h e b e s t s o lu t io n s t o 
P R O T E C T a g a in s t f o o d in g , E N H A N C E t h e 
e n v iro n m e n t a n d G R O W t h e e c o n o m y . 

A s p a r t o f m y c o m m it m e n t t o a g re e n a n d s u s t a in a b le 
re c o v e r y a n d t o d e liv e r in g t h e c o m m it m e n t s m a d e 
b y g o v e r n m e n t in t h e N e w D e c a d e , N e w A p p ro a c h 
d e a l, I a m p le a s e d t o p u b lis h t h is L iv in g W it h W a t e r in 
B e lfa s t c o n s u lt a t io n d o c u m e n t – a n in t e g ra t e d p la n 
fo r d ra in a g e a n d w a s t e w a t e r m a n a g e m e n t in g re a t e r 
B e lfa s t . I t a im s t o d e liv e r a n e w , s t ra t e g ic , lo n g t e r m 
a p p ro a c h t o d ra in a g e a n d w a s t e w a t e r m a n a g e m e n t 
t o p ro t e c t f ro m f o o d in g , p ro v id e a c le a n e r a n d 
g re e n e r e n v iro n m e n t a n d e n s u re t h a t B e lfa s t is o p e n 
fo r b u s in e s s a n d in v e s t m e n t . 

In re c e n t y e a rs , f o o d in g h a s h a d d e v a s t a t in g 
c o n s e q u e n c e s fo r t h o s e liv in g a n d w o r k in g in a f e c t e d 
a re a s , a n d t h e im p a c t o f c lim a t e c h a n g e p la c e s e v e n 
m o re p re s s u re o n o u r a g e in g in f ra s t ru c t u re . 
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H o w w e t re a t w a s t e w a t e r is c r it ic a l fo r o u r h e a lt h 
a n d w e llb e in g a n d t o t h e e c o n o m ic p ro s p e r it y o f 
B e lfa s t . T h e c u r re n t u n d e r fu n d in g o f o u r w a s t e w a t e r 
s y s t e m s m e a n s t h a t m a n y o f t h e s e w e ra g e n e t w o r k s 
a n d w a s t e w a t e r t re a t m e n t w o r k s a c ro s s B e lfa s t a re 
a t , o r n e a r in g , c a p a c it y , m e a n in g fu t u re c o n n e c t io n s 
fo r n e w d e v e lo p m e n t s m a y n o t b e a c c e p t e d b y 
N o r t h e r n Ire la n d W a t e r. 

S h o u ld t h is c o n t in u e , t h e re w ill b e s ig n if c a n t 
c o n s t ra in t s o n e c o n o m ic g ro w t h , lik e ly in c re a s e d 
p o llu t io n a n d d a m a g e t o t h e e n v iro n m e n t , a n d a n 
in c re a s e d r is k t o t h e p o p u la t io n ’s h e a lt h . 

In f ra s t ru c t u re is a n in t e g ra l p a r t o f t h e P ro g ra m m e 
fo r G o v e r n m e n t a n d I a m c o m m it t e d t o t h e 
im p o r t a n t jo b o f d e v e lo p in g a n d in v e s t in g in m u c h 
n e e d e d w a s t e w a t e r in f ra s t ru c t u re . A n a lre a d y 
c h a lle n g in g fu n d in g p o s it io n h a s b e e n m a d e 
w o rs e b y t h e f n a n c ia l im p a c t o f t h e C o v id 1 9 c r is is . 
H o w e v e r, in f ra s t ru c t u re is t h e k e y t h a t u n lo c k s o u r 
o p p o r t u n it ie s fo r g ro w t h . T h is d ra f t p la n c le a r ly 
m a k e s t h e c a s e fo r in v e s t m e n t t h a t w ill p ro v id e a 
2 1 s t c e n t u r y w a s t e w a t e r s y s t e m t o s e r v e t h e g ro w in g 
p o p u la t io n a n d a llo w fo r e c o n o m ic g ro w t h . 

T h is n e w a p p ro a c h w ill h e lp p ro t e c t c o m m u n it ie s 
f ro m f o o d in g , e n h a n c e t h e e n v iro n m e n t t h ro u g h 
e f e c t iv e w a s t e w a t e r m a n a g e m e n t a n d t h e p ro v is io n 
o f b lu e /g re e n in f ra s t ru c t u re , a n d g ro w t h e e c o n o m y 
b y p ro v id in g t h e n e c e s s a r y c a p a c it y in o u r s e w e r a n d 
w a s t e w a t e r t re a t m e n t s y s t e m s t o a llo w d e v e lo p m e n t 
a n d t o b u ild t h e m a n y n e w h o m e s o u r c it iz e n s n e e d . 

M y d e p a r t m e n t h a s b e e n w o r k in g c re a t iv e ly a n d 
c o lla b o ra t iv e ly w it h in g o v e r n m e n t , a n d a c ro s s t h e 
p u b lic s e c t o r, t o id e n t ify s u s t a in a b le s o lu t io n s a n d 
n e w o p p o r t u n it ie s t o c o lle c t iv e ly a d d re s s a ra n g e o f 
is s u e s a c ro s s a n u m b e r o f p a r t n e r o rg a n is a t io n s fo r 
t h e b e n e f t o f a ll o u r c it iz e n s . T h is p la n s e t s o u t h o w 
w e w ill a c h ie v e t h is a n d c re a t e a t h r iv in g a n d re s ilie n t 
B e lfa s t w h ic h is b e t t e r p ro t e c t e d a n d b e t t e r p re p a re d 
fo r t h e fu t u re . 

I t is im p o r t a n t e v e r y o n e h a s t h e o p p o r t u n it y t o 
e x p re s s t h e ir v ie w s a n d t o a r t ic u la t e t h e im p o r t a n c e 
o f o u r w a t e r a n d w a s t e w a t e r in f ra s t ru c t u re t o t h e ir 
s e c t o rs , a n d t o t h e e c o n o m y a n d e n v iro n m e n t h e re 
m o re g e n e ra lly . T h is c o n s u lt a t io n , w h ic h ru n s u n t il 
2 9 J a n u a r y 2 0 2 1 , is a n o p p o r t u n it y t o h a v e y o u r s a y 
in t h e fu t u re d e liv e r y o f d ra in a g e a n d w a s t e w a t e r 
s e r v ic e s in g re a t e r B e lfa s t , a n d in h o w w a t e r c a n b e 
b e s t u s e d a s a n a s s e t t o im p ro v e t h e e n v iro n m e n t 
in w h ic h w e liv e a n d w o r k . W h ils t t h is c u r re n t p la n 
fo c u s e s o n t h e g re a t e r B e lfa s t a re a , t h e p r in c ip le s 
a d v o c a t e d in it w ill b e ro lle d o u t a c ro s s t h e N o r t h , 
in fo r m in g fu t u re d ra in a g e in v e s t m e n t . 

W a t e r is a n e s s e n t ia l p a r t o f o u r d a ily liv e s it 
is in a ll o u r in t e re s t s t o id e n t ify a n d d e liv e r 
t h e b e s t s o lu t io n s t o P R O T E C T a g a in s t 
f o o d in g , E N H A N C E t h e e n v iro n m e n t a n d 
G R O W t h e e c o n o m y . 
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THE LIVING WITH WATER PROGRAMME 
1 In 2 0 1 4 , w h e n it b e c a m e c le a r t h a t t h e d ra in a g e 

in f ra s t ru c t u re a c ro s s B e lfa s t w a s u n a b le t o m e e t 
t h e re q u ire m e n t s e x p e c t e d o f it , t h e N o r t h e r n 
Ire la n d E x e c u t iv e a p p ro v e d t h e d e v e lo p m e n t o f 
a S t ra t e g ic D ra in a g e In fra s t ru c t u re P la n (S D IP ) 
fo r B e lfa s t t o : 

• p r o t e c t a g a in s t f o o d in g b y m a n a g in g t h e 
f o w o f w a t e r t h ro u g h a c a t c h m e n t f ro m 
s o u rc e t o s e a ; 

• e n h a n c e t h e e n v iro n m e n t t h ro u g h 
e f e c t iv e w a s t e w a t e r m a n a g e m e n t a n d 
t h e p ro v is io n o f e n h a n c e d b lu e /g re e n 
s p a c e s t o b e n e f t lo c a l c o m m u n it ie s ; a n d 

• g r o w t h e e c o n o m y b y p ro v id in g t h e 
n e c e s s a r y c a p a c it y in o u r d ra in a g e a n d 
w a s t e w a t e r m a n a g e m e n t s y s t e m s t o 
fa c ilit a t e n e w d e v e lo p m e n t p ro je c t s 
in c lu d in g h o u s e b u ild in g . 

2 To d e v e lo p a n d d e liv e r t h is p la n , a n 
in t e rd e p a r t m e n t a l g ro u p , c a lle d t h e L iv in g W it h 
W a t e r P ro g ra m m e (LW W P ), w a s e s t a b lis h e d . 
T h is c o n s u lt a t io n d o c u m e n t , “L iv in g W it h 
W a t e r in B e lfa s t ”, is t h e d ra f t S t ra t e g ic D ra in a g e 
In fra s t ru c t u re P la n fo r B e lfa s t a n d is h e re a f t e r 
re fe r re d t o a s t h e P la n . 

3 L iv in g W it h W a t e r is a n e w a p p ro a c h t o 
t h e p ro v is io n o f d ra in a g e a n d w a s t e w a t e r 
in f ra s t ru c t u re w h ic h p ro m o t e s h o lis t ic a n d 
in t e g ra t e d s o lu t io n s t h a t a c h ie v e m u t ip le 
b e n e f t s a t re d u c e d c o s t a n d d is ru p t io n . 
F o r e x a m p le , b y u s in g o p e n s p a c e s a n d 
w a t e rc o u rs e s t o e n h a n c e t h e e n v iro n m e n t , 
w h ic h p ro m o t e s re c re a t io n a l o p p o r t u n it ie s 
a n d b y s u s t a in a b ly m a n a g in g w a t e r t o h e lp 
re d u c e f o o d r is k . T h is is c o m m o n ly re fe r re d 
t o a s b lu e /g re e n in f ra s t ru c t u re . In a d d it io n t o 
b lu e /g re e n in f ra s t ru c t u re it is re c o g n is e d t h a t 
s ig n if c a n t in v e s t m e n t is a ls o re q u ire d in m o re 

t ra d it io n a l “h a rd e n g in e e re d ” in fra s t ru c t u re , lik e 
s e w e rs , p u m p in g s t a t io n s a n d u p g ra d e s t o o u r 
w a s t e w a t e r t re a t m e n t w o r k s . 

4 W h ils t t h e D e p a r t m e n t fo r In f ra s t ru c t u re 
(D f I) is le a d in g t h is p ro g ra m m e , t h e re a re 
m a n y p a r t n e rs 1 f ro m a c ro s s c e n t ra l a n d lo c a l 
g o v e r n m e n t w h o a re w o r k in g c o lla b o ra t iv e ly 
t h ro u g h t h e LW W P t o d e v e lo p in t e g ra t e d a n d 
s u s t a in a b le d ra in a g e s o lu t io n s . 

5 T h is c o n s u lt a t io n d o c u m e n t h e lp s t o e x p la in 
t h e c h a lle n g e s in v o lv e d , t h e o p p o r t u n it ie s fo r 
p o t e n t ia l s o lu t io n s a n d t h e s c a le o f in v e s t m e n t 
n e e d e d t o d e liv e r t h e m . I t a ls o g iv e s 
c o n s u lt e e s t h e o p p o r t u n it y t o h a v e t h e ir s a y o n 
t h e p ro b le m s fa c e d a n d t h e L iv in g W it h W a t e r 
a p p ro a c h t o t r y in g t o s o lv e t h e m . 

6 Im p le m e n t a t io n o f t h is P la n is c e n t ra l t o t h e 
d e liv e r y o f t h e F lo o d s D ire c t iv e , t h e W a t e r 
F ra m e w o r k D ire c t iv e , t h e U n it e d N a t io n s 
S u s t a in a b le D e v e lo p m e n t G o a ls (S D G ), t h e 
R e g io n a l D e v e lo p m e n t S t ra t e g y (R D S ) a n d t h e 
L o n g Te r m W a t e r S t ra t e g y (LT W S ). In F e b ru a r y 
2 0 2 0 t h e N o r t h e r n Ire la n d A s s e m b ly d e c la re d a 
c lim a t e e m e rg e n c y . T h is P la n w ill h e lp B e lfa s t t o 
a d a p t t o c h a n g in g ra in fa ll p a t t e r n s a n d m it ig a t e 
a g a in s t in c re a s e d g re e n h o u s e g a s e m is s io n s . 

7 T h e p o lic y , re g u la t io n a n d fu n d in g o f d ra in a g e 
a n d w a s t e w a t e r m a n a g e m e n t in N o r t h e r n 
Ire la n d is c u r re n t ly p ro v id e d b y a n u m b e r o f 
d if e re n t o rg a n is a t io n s . T h is P la n c o o rd in a t e s 
a n d o p t im is e s t h e s t ra t e g ic p la n n in g o f fu t u re 
d ra in a g e a n d w a s t e w a t e r re la t e d w o r k s in t h e 
g re a t e r B e lfa s t a re a . 

1 D e p a r t m e n t fo r In f ra s t ru c t u re , N o r t h e r n Ire la n d E n v iro n m e n t 
A g e n c y (N IE A ), U t ilit y R e g u la t o r (U R ), B e lfa s t C it y C o u n c il, N I W a t e r. 
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8 S in c e 2 0 1 5 , d e t a ile d s u r v e y s , e n g in e e r in g 
s t u d ie s , m o d e llin g a n d in v e s t m e n t a p p ra is a ls 
h a v e b e e n c a r r ie d o u t t o in fo r m t h is P la n a n d 
id e n t ify p o t e n t ia l o p p o r t u n it ie s fo r in t e g ra t e d 
s o lu t io n s . T h is h a s fo u n d t h a t a ro u n d £ 1 .4 
b illio n is re q u ire d t o p ro v id e a m o d e r n a n d 
e f c ie n t d ra in a g e a n d w a s t e w a t e r s y s t e m w it h 
t h e c a p a c it y n e e d e d t o fa c ilit a t e e c o n o m ic 
g ro w t h . W h ils t it w ill b e a c h a lle n g e t o p ro v id e 
t h e in v e s t m e n t n e e d e d t o im p le m e n t t h e P la n , 
w it h o u t it , f o o d in g a n d p o llu t io n w ill in t e n s ify 
a n d fu t u re d e v e lo p m e n t o f t h e a re a c o v e re d b y 
t h e P la n m a y b e c o n s t ra in e d . 

9 W e a ll liv e w it h w a t e r s o w e a ll h a v e a s t a k e in 
d e liv e r in g a lo n g t e r m , in t e g ra t e d s o lu t io n fo r 
o u r d ra in a g e a n d w a s t e w a t e r m a n a g e m e n t 
n e e d s . T h e d ra in a g e o f s u r fa c e w a t e r a n d t h e 
e f e c t iv e t re a t m e n t a n d m a n a g e m e n t o f s e w a g e 
a re e s s e n t ia l fo r g o o d p u b lic h e a lt h , e c o n o m ic 
g ro w t h a n d a h e a lt h y n a t u ra l e n v iro n m e n t . I t is 
a ls o n e e d e d t o s u p p o r t d e v e lo p m e n t o f h o m e s , 
s c h o o ls , h o s p it a ls a n d b u s in e s s e s . 

1 0 T h e N o r t h e r n Ire la n d E x e c u t iv e ’s 2 0 2 0 N e w 
D e c a d e N e w A p p ro a c h d o c u m e n t re c o g n is e s 
t h e im p o r t a n c e o f in v e s t in g in d ra in a g e a n d 
w a s t e w a t e r. T h e d o c u m e n t s t a t e s : 

T h e E x e c u t iv e w ill in v e s t u rg e n t ly in 
w a s t e w a t e r in f ra s t ru c t u re w h ic h is a t 
o r n e a r in g c a p a c it y in m a n y p la c e s 
a c ro s s N o r t h e r n Ire la n d , in c lu d in g in 
B e lfa s t , lim it in g g ro w t h . 
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BACKGROUND 
1 1 A s B e lfa s t ’s p o p u la t io n a n d c o m m e rc e c o n t in u e 

t o g ro w a n d c lim a t e c h a n g e p ro d u c e s m o re 
in t e n s e ra in fa ll e v e n t s , t h e a g e in g d ra in a g e 
in f ra s t ru c t u re w ill c o n t in u e t o c o m e u n d e r 
p re s s u re . D u e t o c o n s t ra in t s in in v e s t m e n t o v e r 
t h e p a s t 2 0 y e a rs m a n y p a r t s o f t h e w a s t e w a t e r 
a n d d ra in a g e in f ra s t ru c t u re s e r v in g g re a t e r 
B e lfa s t a re n o w h a v in g t o o p e ra t e a t o r o v e r 
d e s ig n c a p a c it y . 

1 2 T h e w a s t e w a t e r s y s t e m u rg e n t ly n e e d s 
s ig n if c a n t le v e ls o f a d d it io n a l in v e s t m e n t t o 
fa c ilit a t e fu t u re g ro w t h a n d d e v e lo p m e n t . 
F u r t h e r m o re , B e lfa s t h a s e x p e r ie n c e d a n u m b e r 
o f s e r io u s f o o d in g e v e n t s in re c e n t y e a rs a n d 
t h e w a t e r q u a lit y in In n e r B e lfa s t L o u g h h a s 
b e e n d e t e r io ra t in g d u e t o a c o m b in a t io n o f 
p o llu t io n f ro m a g r ic u lt u re a n d d is c h a rg e s f ro m 
W a s t e w a t e r T re a t m e n t W o r k s ( W w T W ) a n d 
C o m b in e d S e w e r O v e r f o w s (C S O s ). 

1 3 F o r e x a m p le , B e lfa s t W w T W is h a v in g t o t re a t a 
lo a d t h a t is 4 0 % g re a t e r t h a n it w a s d e s ig n e d 
fo r, a n d a ro u n d 5 0 % o f t h e c irc a 3 4 0 C S O s t h a t 
e x is t in t h e a re a h a v e b e e n a s s e s s e d a s b e in g 
u n s a t is fa c t o r y b e c a u s e t h e y re s u lt in p o llu t io n 
(ra w s e w a g e m ix e d w it h ra in w a t e r) e n t e r in g 
t h e r iv e rs a n d t h e L o u g h w h e n it ra in s . I f t h e s e 
is s u e s a re n o t a d d re s s e d , fu t u re d e v e lo p m e n t 
m a y b e c o n s t ra in e d a n d f o o d in g a n d p o llu t io n 
w ill in t e n s ify . 

1 4 T h e L iv in g W it h W a t e r a p p ro a c h c o m b in e s 
c a re fu lly p la n n e d in v e s t m e n t in w a s t e w a t e r 
a n d d ra in a g e in f ra s t ru c t u re w it h a ra n g e o f 
c a t c h m e n t m a n a g e m e n t m e a s u re s t o h e lp 
m a n a g e s u r fa c e w a t e r g e n e ra t e d f ro m ra in fa ll 
in a m o re n a t u ra l w a y . To g e t h e r t h is w ill h e lp 
re d u c e t h e r is k o f f o o d in g in u r b a n a re a s a n d 
w ill re d u c e t h e p o llu t io n t o o u r w a t e rc o u rs e s 
a n d t h e s e a . 

1 5 G re e n s p a c e s s u c h a s p a r k s , p it c h e s , g o lf 
c o u rs e s , f e ld s a n d g a rd e n s h a v e n o t 
t ra d it io n a lly b e e n c o n s id e re d t o b e d ra in a g e 
in f ra s t ru c t u re . Ye t , w h e n t h e s e g re e n s p a c e s 
a re d e v e lo p e d a n d re p la c e d w it h h a rd s u r fa c e s , 
t h e ra in w a t e r t h a t w a s p re v io u s ly a b s o r b e d 
a n d a t t e n u a t e d b e c o m e s s u r fa c e w a t e r w h ic h 
c a n c a u s e f o o d in g a n d o v e r lo a d c o m b in e d 
s e w e rs re s u lt in g in p o llu t io n . G re e n s p a c e s 
t h e re fo re a lre a d y p la y a k e y ro le in m a n a g in g 
s u r fa c e w a t e r f o o d r is k a n d s h o u ld b e 
c o n s id e re d a s a n in t e g ra l p a r t o f t h e u r b a n 
d ra in a g e s y s t e m . W h e n c o n s id e re d h o lis t ic a lly , 
g re e n s p a c e s p o t e n t ia lly fo r m a n e x t e n s iv e 
c it y -w id e n e t w o r k o f p e r m e a b le s p a c e s t h a t 
c a n a b s o r b a n d h o ld w a t e r. 

1 6 A lt h o u g h b lu e /g re e n in f ra s t ru c t u re h a s a 
k e y ro le t o p la y in h e lp in g t o a d d re s s o u r 
fu t u re d ra in a g e n e e d s , t h e m o s t s ig n if c a n t 
in v e s t m e n t w ill b e in c o n v e n t io n a l ‘h a rd 
e n g in e e re d ’ d ra in a g e a n d w a s t e w a t e r 
in f ra s t ru c t u re a s s e t s t h a t a re re q u ire d t o 
p ro v id e s u f c ie n t c a p a c it y t o re d u c e f o o d in g , 
im p ro v e w a s t e w a t e r c o lle c t io n a n d t re a t m e n t 
s t a n d a rd s a n d fa c ilit a t e g ro w t h . F o r e x a m p le , 
f v e o f t h e s ix W w T W t h a t d is c h a rg e in t o B e lfa s t 
L o u g h n e e d t o b e u p g ra d e d t o h e lp im p ro v e 
t h e B e lfa s t L o u g h w a t e r q u a lit y a n d t o p ro v id e 
a d d it io n a l t re a t m e n t c a p a c it y n e e d e d t o e n a b le 
d e v e lo p m e n t a n d g ro w t h . T h e n e c e s s a r y 
in v e s t m e n t in s e w e ra g e n e t w o r k s , a n d W w T W 
re p re s e n t s a ro u n d 8 0 % o f t h e in v e s t m e n t 
n e e d e d t o im p le m e n t t h e P la n . 

1 7 W h ils t it is re c o g n is e d t h a t s ig n if c a n t 
in v e s t m e n t is n e e d e d , t h is in it s e lf is n o t 
e n o u g h t o e n s u re t h e lo n g t e r m s u s t a in a b le 
m a n a g e m e n t o f d ra in a g e a n d w a s t e w a t e r. W e 
n e e d t o c h a n g e a n d in f u e n c e b e h a v io u r t o 
e n s u re m a x im u m b e n e f t f ro m t h e in v e s t m e n t 
a n d a v o id u n in t e n t io n a lly c o n t r ib u t in g t o t h e s e 
p ro b le m s in t h e fu t u re , fo r e x a m p le t h ro u g h 



S D IP C O N S U LTA T IO N D O C U M N T I N T R O D U C T I O N                 

     
      

     
      
      
       

      
   

          
         

         
      

       
        

         
        

          
        

          
       

     

      
        

       
    

       
     

      
     

  

      
      

      
 

        
      

        
        

      
     

      
         

        
       

       
     

  

          
       

      
      

       
       

      

         
     

        
    

      
      

           
        

      
         

       
         

     
      

       
       

    

E | 9S D IP C O N S U LTA T IO N D O C U M E N T E X E C U T I V E S U M M A R Y | 9 

in e f e c t iv e p la n n in g d e c is io n s a n d h is t o r ic a l 
la n d m a n a g e m e n t p ra c t ic e s . P o lic y a n d 
p ro c e d u ra l p ro p o s a ls t o fa c ilit a t e in t e g ra t e d 
a n d s u s t a in a b le d ra in a g e p ro v is io n in c lu d e t h e 
u s e o f S u s t a in a b le D ra in a g e S y s t e m s (S u D S ), 
t h e ro ll o u t o f N a t u ra l F lo o d M a n a g e m e n t 
(N F M ) g u id a n c e a n d d e v e lo p m e n t o f a n 
in t e g ra t e d in v e s t m e n t p la n n in g g u id e . 

1 8 T h e g e o g ra p h ic a l s c o p e o f t h e P la n c o v e rs t h e 
w h o le o f t h e B e lfa s t C it y C o u n c il a re a , a s w e ll 
a s la n d s t h a t a re w it h in fo u r o t h e r lo c a l c o u n c il 
b o u n d a r ie s : L is b u r n & C a s t le re a g h C it y , A n t r im 
& N e w t o w n a b b e y B o ro u g h , M id & E a s t A n t r im 
B o ro u g h a n d A rd s & N o r t h D o w n B o ro u g h . 
T h is is t o e n s u re t h a t f o o d in g a n d w a t e r q u a lit y 
is s u e s c a n b e a d d re s s e d in t h e o p t im u m w a y 
t o c o v e r t h e d ra in a g e a re a s o f e a c h o f t h e s ix 
W w T W t h a t d is c h a rg e in t o In n e r B e lfa s t L o u g h . 

1 9 F o r t h e p u r p o s e s o f s t ru c t u r in g t h is P la n , t h e 
g e o g ra p h ic a l a re a o f t h e P la n h a s b e e n s u b -
d iv id e d in t o fo u r s t u d y a re a s : 

• B la c k s t a f - w h ic h e x t e n d s w e s t w a rd s 
t o in c lu d e t h e p o r t io n o f t h e C o lin G le n 
R iv e r c a t c h m e n t t h a t is w it h in t h e B e lfa s t 
W w T W d ra in a g e a re a . 

• C o n n s w a t e r - w h ic h e x t e n d s e a s t w a rd s t o 
in c lu d e D u n d o n a ld a n d C ra w fo rd s b u r n . 

• N o r t h F o r e s h o r e - w h ic h e x t e n d s 
n o r t h w a rd s t o in c lu d e C a r r ic k fe rg u s a n d 
M a llu s k / N e w t o w n a b b e y . 

• I n n e r B e lf a s t L o u g h – w h ic h in c lu d e s 
t h e 6 w a s t e w a t e r t re a t m e n t w o r k s t h a t 
d is c h a rg e in t o it a n d t h e ir a s s o c ia t e d 
s e w e ra g e n e t w o r k s . 

THE CASE FOR CHANGE 
2 0 M u c h o f t h e d ra in a g e a n d w a s t e w a t e r 

in f ra s t ru c t u re s e r v in g t h e g re a t e r B e lfa s t a re a 
is in n e e d o f u rg e n t u p g ra d e a n d re q u ire s 
s ig n if c a n t le v e ls o f in v e s t m e n t . N I W a t e r h a s 
a lre a d y h a d t o p ro v id e n e g a t iv e re s p o n s e s 
t o p la n n in g a p p lic a t io n c o n s u lt a t io n s a n d 
a p p lic a t io n s fo r n e w t ra d e e f u e n t d is c h a rg e s 
d u e t o c a p a c it y is s u e s in t h e n e t w o r k a n d h a s 
in d ic a t e d t h a t t h is is lik e ly t o b e c o m e m o re 
f re q u e n t w it h o u t t h e n e c e s s a r y in v e s t m e n t . N I 
W a t e r w ill h o w e v e r, c o n t in u e t o p ro v id e n e w 
c o n n e c t io n s fo r d e v e lo p m e n t s w it h p re v io u s ly 
a p p ro v e d p la n n in g a p p lic a t io n s . 

2 1 O n e o f t h e b ig g e s t is s u e s t h a t n e e d s a d d re s s e d 
is t h e a m o u n t o f ra in w a t e r e n t e r in g o u r 
d ra in a g e a n d w a s t e w a t e r in f ra s t ru c t u re . N o t 
o n ly d o e s t h is in c re a s e w a s t e w a t e r c o lle c t io n 
a n d t re a t m e n t c o s t s b y a llo w in g t h e ra in w a t e r 
t o m ix w it h s e w a g e , it c a u s e s in c re a s e d 
in s t a n c e s o f p o llu t io n a n d f o o d in g . 

2 2 T h e LW W P t e a m w it h in D f I is w o r k in g 
c o lla b o ra t iv e ly w it h t h e d ra in a g e p ro v id e rs 
a n d o t h e r k e y s t a k e h o ld e rs t o d e v e lo p a n e w 
in t e g ra t e d , s t ra t e g ic a n d s u s t a in a b le lo n g -
t e r m a p p ro a c h t o d ra in a g e a n d w a s t e w a t e r 
m a n a g e m e n t o n a w h o le c a t c h m e n t b a s is . 

2 3 T h is c o u ld m e a n t h a t t h e s o lu t io n t o a f o o d in g 
o r e n v iro n m e n t a l is s u e in o n e lo c a t io n , t h a t is 
t h e re s p o n s ib ilit y o f o n e d ra in a g e o rg a n is a t io n , 
c o u ld w e ll b e s o lv e d b y u s in g la n d o r a s s e t s 
o w n e d b y a d if e re n t o rg a n is a t io n a t a n o t h e r 
lo c a t io n in t h e P la n a re a . T h is in v o lv e s t h e 
o rg a n is a t io n s w o r k in g t o g e t h e r, o u t s id e t h e ir 
n o r m a l a re a s o f re s p o n s ib ilit y , t o d e v e lo p 
s o lu t io n s t h a t n o t o n ly a d d re s s t h e ir o w n 
p ro b le m s b u t w h ic h c o u ld a d d re s s is s u e s fa c e d 
b y o t h e r p a r t n e rs . 
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2 4 T h e LW W P a p p ro a c h a ls o p ro m o t e s t h e u s e o f • U p g r a d e s t o W a s t e w a t e r T r e a t m e n t 
e x is t in g b lu e /g re e n in f ra s t ru c t u re ra t h e r t h a n W o r k s – n o a m o u n t o f c a t c h m e n t b a s e d 
c o n t in u in g o u r re lia n c e o n h a rd e n g in e e re d s o lu t io n s w ill re m o v e t h e n e e d fo r t h e 
m e a s u re s s u c h a s b ig g e r p ip e s a n d h ig h e r e f e c t iv e t re a t m e n t o f t h e w a s t e w a t e r t h a t 
f o o d d e fe n c e s . B lu e /g re e n in f ra s t ru c t u re w e p ro d u c e . U p g ra d e s t o W w T W w it h in 
o f e rs m a n y a d d it io n a l b e n e f t s t o c o m m u n it ie s t h e P la n a re a a re n e e d e d in t e r m s o f t h e 
t h a n ju s t d ra in a g e , s u c h a s p ro v id in g n e w v o lu m e o f w a s t e w a t e r t h e y c a n t re a t a n d 
o p p o r t u n it ie s fo r w a lk in g a n d c y c lin g a n d t h e s t a n d a rd t o w h ic h it is t re a t e d . 
a c t in g a s a c a t a ly s t fo r c u lt u ra l c h a n g e in t h e 

2 7 A lt h o u g h a ll o f t h e s e p ro p o s a ls h a v e b e e n w a y w e liv e a n d t ra v e l. 
s u b je c t e d t o in it ia l h ig h le v e l fe a s ib ilit y s t u d ie s 
a n d e n v iro n m e n t a l a s s e s s m e n t , t h e y a re 

THE PLAN OUTPUTS s t ill a t c o n c e p t u a l s t a g e . P ro g re s s io n t o a 
p ro g ra m m e o f c a p it a l w o r k s is d e p e n d e n t o n 

2 5 E a c h s t u d y a re a w a s a s s e s s e d b y a Te c h n ic a l t h e s u c c e s s fu l o u t c o m e f ro m fu r t h e r p u b lic 
W o r k in g G ro u p c o m p r is in g re p re s e n t a t iv e s e n g a g e m e n t a n d c o n s u lt a t io n , d e t a ile d 
f ro m D f I R o a d s a n d R iv e rs , N I W a t e r, N IE A a n d a p p ra is a l a n d d e s ig n w o r k a n d s e c u r in g t h e 
o t h e r k e y p a r t n e rs , in c lu d in g t h e re le v a n t n e c e s s a r y fu n d in g a n d a p p ro v a ls . 
C o u n c ils . T h e s e g ro u p s h e lp e d id e n t ify 
t h e s t ra t e g ic d ra in a g e p re s s u re s a n d is s u e s 2 8 In t h e P la n O u t p u t s S e c t io n , t h e p re s s u re s 
w it h in t h e fo u r a re a s a lo n g w it h p o t e n t ia l a n d is s u e s a n d t h e p o t e n t ia l o p p o r t u n it ie s fo r 
o p p o r t u n it ie s t o p ro v id e s o lu t io n s , s u c h a s s o lu t io n s a re p re s e n t e d in m a p fo r m a t t o c le a r ly 
e x is t in g g re e n s p a c e s t o h e lp c o n t ro l t h e f o w id e n t ify t h e k e y a re a s o f c o n s id e ra t io n . 
o f w a t e r, o r p la n n e d s c h e m e s t h a t c o u ld b e 
m o d if e d t o in c o r p o ra t e in t e g ra t e d d ra in a g e . 

THE ENVIRONMENTAL ASSESSMENTS 2 6 A s e r ie s o f p o t e n t ia l in t e g ra t e d d ra in a g e 
p ro p o s a ls w e re t h e n d e v e lo p e d fo r t h e 2 9 A S t ra t e g ic E n v iro n m e n t a l A s s e s s m e n t a n d 
fo u r s t u d y a re a s fo c u s e d o n a c h ie v in g t h e H a b it a t s R e g u la t io n s A s s e s s m e n t h a v e b e e n 
o v e ra rc h in g o b je c t iv e s w h ic h c a n b e b ro a d ly u n d e r t a k e n fo r t h e P la n . 
c a t e g o r is e d u n d e r t h e fo llo w in g t h re e h e a d in g s . 

3 0 T h e s e a s s e s s m e n t p ro c e s s e s h a v e b e e n • P o l ic y M e a s u r e s - n e w p o lic ie s a n d 
d e v e lo p e d a n d u n d e r t a k e n in in t e g ra t io n w it h p ro c e d u re s t o e n c o u ra g e g re e n e r 

d ra in a g e s o lu t io n s a n d a c o lla b o ra t iv e t h e d e v e lo p m e n t a n d a s s e s s m e n t o f t h e P la n 
p ro c e s s . T h is P la n h a s b e e n g u id e d b y t h e a p p ro a c h t o d ra in a g e a n d w a s t e w a t e r 
w id e r e n v iro n m e n t a l o b je c t iv e s w h ic h h a v e m a n a g e m e n t . 
b e e n in t e g ra t e d w it h t h e w a t e r m a n a g e m e n t 

• C a t c h m e n t B a s e d S o lu t io n s – t h e s e o b je c t iv e s , t o e n s u re m o re s u s t a in a b le w a t e r 
p o t e n t ia l m e a s u re s a re fo c u s e d o n m a n a g e m e n t . 
m a n a g in g ra in w a t e r m o re n a t u ra lly 
t h ro u g h t h e c a t c h m e n t b y c o n t ro llin g 
ru n -o f , re d u c in g p e a k f o w s in t h e 
d ra in a g e s y s t e m s a n d p ro v id in g a re a s fo r 
f o o d s t o ra g e . T h e s e m e a s u re s in c lu d e 
b o t h b lu e /g re e n in f ra s t ru c t u re a n d 
c o n v e n t io n a l h a rd e n g in e e re d m e a s u re s . 
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THE DELIVERY FRAMEWORK 
3 1 D e liv e r y o f s u s t a in a b le in t e g ra t e d s o lu t io n s 

n e c e s s it a t e s c a re fu l p h a s in g o f c a p it a l 
im p ro v e m e n t s , s o t h a t n o p a r t o f t h e s y s t e m 
is d e t r im e n t a lly a f e c t e d , e it h e r in t h e s h o r t o r 
t h e lo n g t e r m . T h is c r it ic a l p a t h h a s in fo r m e d 
t h e s t ra t e g ic p ro g ra m m e fo r im p le m e n t a t io n 
o f t h is £ 1 .4 b illio n P la n o v e r t h e n e x t 1 2 y e a rs 
a n d b e y o n d . 

3 2 O v e r £ 1 .2 b illio n o f t h is fu n d in g is n e e d e d fo r 
h a rd e n g in e e re d m e a s u re s s u c h a s u p g ra d e s 
t o s e w e ra g e n e t w o r k s a n d w a s t e w a t e r 
t re a t m e n t fa c ilit ie s , w h ic h h a v e e s t a b lis h e d 
d e liv e r y m e c h a n is m s t h ro u g h N I W a t e r a n d 
it s re g u la t o rs . W it h N I W a t e r c o n t in u in g t o 
re c e iv e a ro u n d 7 0 % o f it s fu n d in g f ro m p u b lic 
e x p e n d it u re , it w ill b e a s ig n if c a n t c h a lle n g e fo r 
t h e N o r t h e r n Ire la n d E x e c u t iv e t o fu n d d e liv e r y 
o f t h e P la n in t h e c u r re n t f n a n c ia l c lim a t e . 
H o w e v e r, w it h o u t in v e s t m e n t , t h e re w ill 
c o n t in u e t o b e d e v e lo p m e n t c o n s t ra in t s in t h e 
w a s t e w a t e r t re a t m e n t s y s t e m , in m a n y a re a s 
a c ro s s B e lfa s t , w h ic h w ill h a v e im p lic a t io n s 
fo r e c o n o m ic d e v e lo p m e n t , h o u s in g , t h e 
e n v iro n m e n t , a n d o u r re c o v e r y fro m C O V ID -1 9 . 

3 3 I t is c u r re n t ly e s t im a t e d t h a t a fu r t h e r £ 2 0 0 m 
o f p u b lic fu n d in g c o u ld b e n e e d e d fo r b lu e / 
g re e n in f ra s t ru c t u re m e a s u re s s u c h a s r iv e r 
re s t o ra t io n . H o w e v e r, t o p ro g re s s d e liv e r y 
o f t h e s e m e a s u re s , n e w a r ra n g e m e n t s a re 
n e e d e d fo r t h e v a r io u s k e y s t a g e s o f s c h e m e 
d e v e lo p m e n t , f ro m p la n n in g t h ro u g h t o 
c o n s t ru c t io n , a n d fo r lo n g -t e r m m a in t e n a n c e . 
D f I’s LW W P D iv is io n w ill b e re s p o n s ib le fo r 
o v e rs e e in g d e liv e r y o f t h e P la n t h ro u g h t h e 
e x is t in g p ro g ra m m e g o v e r n a n c e a n d d e liv e r y 
s t ru c t u re s . T h e e s t a b lis h e d re g u la t o r y P r ic e 
C o n t ro l (P C ) s t ru c t u re s fo r w a t e r a n d s e w e ra g e 
s e r v ic e s w ill a ls o p la y a k e y p a r t in m o n it o r in g 
N I W a t e r ’s d e liv e r y o f it s e le m e n t s o f t h e P la n . 

3 4 In t e r m s o f b e n e f t s re a lis a t io n , t h e P la n w ill b e 
m o n it o re d a n n u a lly a s p a r t o f D f I’s re p o r t in g 
p ro c e s s e s , w it h fu ll re v ie w s o f t h e P la n t o 
b e c o m p le t e d e v e r y fo u r y e a rs t o t ie in w it h 
fu t u re P ro g ra m m e s fo r G o v e r n m e n t a n d 
B u d g e t p e r io d s . 

THE CONSULTATION PROCESS 
3 5 W e w a n t t o h e a r y o u r v ie w s o n a ll a s p e c t s o f 

t h is c o n s u lt a t io n d o c u m e n t a n d w e w o u ld 
e n c o u ra g e y o u t o a n s w e r t h e q u e s t io n n a ire 
a t A n n e x A . W e a re p a r t ic u la r ly in t e re s t e d t o 
h e a r a b o u t o p p o r t u n it ie s t o d e liv e r b lu e /g re e n 
in f ra s t ru c t u re t o n a t u ra lly m a n a g e t h e f o w 
o f w a t e r t h ro u g h t h e c a t c h m e n t s . I f y o u fe e l 
t h e re a re p o t e n t ia l o p p o r t u n it ie s w h ic h a re 
n o t in c lu d e d in t h e p la n p le a s e le t u s k n o w b y 
a n s w e r in g t h e q u e s t io n s . 
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THE LIVING WITH WATER PROGRAMME 
1 .1 D ra in a g e in f ra s t ru c t u re t h ro u g h o u t N o r t h e r n 

Ire la n d is c u r re n t ly in a d e q u a t e t o m e e t t h e 
re q u ire m e n t s e x p e c t e d o f it . T h e p ro b le m s 
a re m o s t a c u t e in t h e g re a t e r B e lfa s t a re a . To 
a d d re s s t h is , in 2 0 1 4 , t h e N o r t h e r n Ire la n d 
E x e c u t iv e a p p ro v e d t h e d e v e lo p m e n t o f a 
S t ra t e g ic D ra in a g e In fra s t ru c t u re P la n (S D IP ) fo r 
B e lfa s t t o : 

• p r o t e c t a g a in s t f o o d in g b y m a n a g in g t h e 
f o w o f w a t e r t h ro u g h a c a t c h m e n t f ro m 
s o u rc e t o s e a ; 

• e n h a n c e t h e e n v iro n m e n t t h ro u g h 
e f e c t iv e w a s t e w a t e r m a n a g e m e n t a n d 
t h e p ro v is io n o f e n h a n c e d b lu e /g re e n 
s p a c e s t o b e n e f t lo c a l c o m m u n it ie s ; a n d 

• g r o w t h e e c o n o m y b y p ro v id in g t h e 
n e c e s s a r y c a p a c it y in o u r d ra in a g e a n d 
w a s t e w a t e r m a n a g e m e n t s y s t e m s t o 
fa c ilit a t e n e w d e v e lo p m e n t p ro je c t s 
in c lu d in g h o u s e b u ild in g . 

1 .2 To d e liv e r t h is , t h e in t e rd e p a r t m e n t a l 
L iv in g W it h W a t e r P ro g ra m m e (LW W P ) w a s 
e s t a b lis h e d . W h ils t t h e D e p a r t m e n t fo r 
In f ra s t ru c t u re (D f I) is le a d in g t h is p ro g ra m m e , 
t h e re a re m a n y k e y s t a k e h o ld e rs 2 f ro m a c ro s s 
c e n t ra l a n d lo c a l g o v e r n m e n t w h o a re w o r k in g 
c o lla b o ra t iv e ly t h ro u g h t h e LW W P t o d e v e lo p 
s u s t a in a b le d ra in a g e s o lu t io n s . T h e LW W P 
p ro m o t e s a h o lis t ic a n d in t e g ra t e d a p p ro a c h t o 
fu t u re d ra in a g e a n d w a s t e w a t e r m a n a g e m e n t 
a n d t h is d o c u m e n t h e lp s t o e x p la in t h e 
c h a lle n g e s in v o lv e d , t h e p o t e n t ia l s o lu t io n s a n d 
t h e s c a le o f in v e s t m e n t n e e d e d t o d e liv e r t h e m . 

1 .3 D u e t o t h e s c a le o f t h e e n v iro n m e n t a l a n d 
f o o d in g p ro b le m s in g re a t e r B e lfa s t a n d t h e 
s ig n if c a n t le v e ls o f in v e s t m e n t n e e d e d , t h e 
LW W P t e a m h a s in it ia lly fo c u s e d o n d e v e lo p in g 
t h e S D IP fo r t h e g re a t e r B e lfa s t a re a . T h is 
c o n s u lt a t io n d o c u m e n t e n t it le d , ‘L iv in g W it h 
W a t e r in B e lfa s t ’, is t h e d ra f t S D IP fo r g re a t e r 
B e lfa s t a n d is h e re a f t e r re fe r re d t o a s t h e P la n . 

1 .4 A f t e r t h e d e v e lo p m e n t a n d p u b lic a t io n o f t h is 
P la n , t h e LW W P t e a m w ill p u b lis h a n ‘In t e g ra t e d 
D ra in a g e In v e s t m e n t P la n n in g G u id e ’ a n d 
P ro g ra m m e t o a llo w s t ra t e g ic d ra in a g e 
in f ra s t ru c t u re p la n s t o b e d e v e lo p e d a c ro s s 
N o r t h e r n Ire la n d . 

2 D e p a r t m e n t fo r In f ra s t ru c t u re , N o r t h e r n Ire la n d E n v iro n m e n t A g e n c y (N IE A ), U t ilit y R e g u la t o r (U R ), B e lfa s t C it y C o u n c il, N I W a t e r. 
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LIVING WITH WATER AIMS SCALE OF THE PLAN 
1 .5 T h is P la n c o o rd in a t e s t h e s t ra t e g ic p la n n in g 

o f fu t u re d ra in a g e w o r k s fo r m o re e f c ie n t 
a n d e f e c t iv e m a n a g e m e n t , a llo w in g fo r t h e 
fu t u re g ro w t h a n d p ro s p e r it y o f t h e c it y , g re a t e r 
p ro t e c t io n f ro m f o o d in g a n d t h e e n h a n c e m e n t 
o f t h e w a t e r e n v iro n m e n t . In a c c o rd a n c e w it h 
t h e p r in c ip le s s e t o u t in S u s t a in a b le W a t e r - A 
L o n g Te r m W a t e r S t ra t e g y (LT W S ) fo r N o r t h e r n 
Ire la n d - t h is P la n h a s t h e fo llo w in g k e y a im s : 

K e y A i m s o f L i v i n g W i t h W a t e r i n B e l f a s t 

1 . 
R e d u c e f o o d r is k in c o m p lia n c e w it h t h e 
F lo o d s D ire c t iv e (P r o t e c t ) 

2 . 

M a in t a in a n d a c h ie v e e n v iro n m e n t a l 
c o m p lia n c e b y im p ro v in g t h e q u a lit y 
o f w a t e r in t h e r iv e r s a n d B e lfa s t L o u g h 
(E n h a n c e ) 

3 . 
S u p p o r t e c o n o m ic g ro w t h b y e n a b lin g 
d e v e lo p m e n t (G r o w ) 

4 . 
M a in t a in e s s e n t ia l d ra in a g e a n d w a s t e w a t e r 
a s s e t s 

5 . 
A d a p t t o c lim a t e c h a n g e b y p ro v id in g 
in c re a s e d re s ilie n c e 

6 . 
W h e re p o s s ib le a s p a r t o f t h e s o lu t io n s , 
p ro v id e n e w a n d im p ro v e d a m e n it y 
b e n e f t s t o t h e c o m m u n it y ; 

7 . 
R e d u c e t h e b u rd e n o f o p e ra t io n a l c o s t s 
re la t in g t o d ra in a g e a n d t h e p ro v is io n o f 
w a s t e w a t e r s e r v ic e s ; 

8 . 
D e t e r m in e t h e m o s t c o s t e f e c t iv e s o lu t io n s 
t h ro u g h in t e g ra t e d in v e s t m e n t p la n n in g . 

1 .6 T h e t o p o g ra p h y o f B e lfa s t p ro v id e s a s ig n if c a n t 
c h a lle n g e t o o u r d ra in a g e a n d w a s t e w a t e r 
in f ra s t ru c t u re . B u ilt u p a ro u n d t h e m o u t h s 
o f t h e L a g a n a n d F a rs e t R iv e rs a n d o n t h e 
s h o re s o f B e lfa s t L o u g h , m o s t o f B e lfa s t lie s in a 
‘b o w l’ s u r ro u n d e d b y h ills o n t h re e s id e s : D iv is 
M o u n t a in a n d C a v e H ill t o t h e w e s t a n d n o r t h ; 
C a s t le re a g h H ills t o t h e s o u t h ; a n d C ra ig a n t le t 
H ills t o t h e e a s t . T h is le a v e s B e lfa s t e x p o s e d t o 
f o o d in g f ro m r iv e rs , t h e s e a a n d , a d d it io n a lly , 
t o f a s h f o o d in g c a u s e d b y ra in w a t e r fa llin g 
o n h a rd s u r fa c e s t h a t is u n a b le t o d ra in a w a y 
q u ic k ly e n o u g h . 

1 .7 F ig u re 1 .7 p ro v id e s a n illu s t ra t io n o f t h e 
g e o g ra p h ic a l s c o p e o f t h e P la n , w h ic h c o v e rs 
t h e c a t c h m e n t s fe e d in g t h e s ix W a s t e w a t e r 
T re a t m e n t W o r k s ( W w T W ) t h a t d is c h a rg e in t o 
B e lfa s t L o u g h . 



        

CARRICKFERGUS WWTW 

GREENISLAND WWTW 

BELFAST WWTW 

KINNEGAR WWTW 

SEAHILL WWTW 
WHITEHOUSE WWTW 

© C ro w n c o p y r ig h t a n d d a t a b a s e r ig h t 2 0 2 0 N IM A M O U 5 7 7 .7 

Figure 1.7 - Geographical Scope of this Plan 
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THE CHALLENGES AND OPPORTUNITIES 
1 .8 In it ia l e s t im a t e s in d ic a t e t h a t im p le m e n t a t io n 

o f t h e P la n c o u ld c o s t a ro u n d £ 1 .4 b illio n o v e r 
t h e n e x t 1 2 y e a rs , w it h a lm o s t £ 1 .2 b illio n o f t h is 
n e e d e d t o u p g ra d e o u r W w T W a n d s e w e ra g e 
n e t w o r k s . A p p ro x im a t e ly £ 2 0 0 m is a ls o n e e d e d 
fo r in v e s t m e n t in b lu e /g re e n in f ra s t ru c t u re 
w h ic h in c lu d e s m o re n a t u ra l d ra in a g e s o lu t io n s 
t o h e lp m a n a g e t h e f o w o f w a t e r t h ro u g h t h e 
u r b a n a re a s . T h e re is n o d o u b t t h a t it w ill b e 
a c h a lle n g e t o d e liv e r t h e P la n in t h e c u r re n t 
f n a n c ia l c lim a t e , p a r t ic u la r ly g iv e n t h e im p a c t 
t h a t C O V ID -1 9 is h a v in g o n o u r e c o n o m y . 
H o w e v e r, t h is P la n p ro v id e s a n o p p o r t u n it y t o 
in v e s t in e s s e n t ia l d ra in a g e a n d w a s t e w a t e r 
in f ra s t ru c t u re in t h e g re a t e r B e lfa s t a re a , p ro v id e s 
t h e fo u n d a t io n t o g ro w t h e c it y in a s u s t a in a b le 
m a n n e r a n d e n h a n c e t h e e n v iro n m e n t . 

1 .9 W e a ll liv e w it h w a t e r a n d t h e re fo re h a v e a s t a k e 
in d e liv e r in g a n e f c ie n t a n d re s ilie n t d ra in a g e 
a n d w a s t e w a t e r s y s t e m . T h is is e s s e n t ia l fo r 
g o o d p u b lic h e a lt h , e c o n o m ic g ro w t h , a h e a lt h y 
n a t u ra l e n v iro n m e n t a n d t h e d e v e lo p m e n t 
o f h o m e s , s c h o o ls , h o s p it a ls a n d b u s in e s s e s . 
T h e N o r t h e r n Ire la n d E x e c u t iv e ’s 2 0 2 0 N e w 
D e c a d e N e w A p p ro a c h d o c u m e n t re c o g n is e s 
t h e im p o r t a n c e o f in v e s t in g in w a s t e w a t e r a n d 
s e w e ra g e in f ra s t ru c t u re . T h e d o c u m e n t s t a t e s : 

1 .1 0 T h e re is a ls o a c h a lle n g e , fo r t h o s e in v o lv e d 
in p la n n in g a n d re g e n e ra t io n , t o p ro m o t e 
a m o re s u s t a in a b le a p p ro a c h t o d ra in a g e 
a n d w a s t e w a t e r m a n a g e m e n t in n e w 
d e v e lo p m e n t s , p u b lic re a lm s c h e m e s a n d 
e n v iro n m e n t a l im p ro v e m e n t s c h e m e s . 

ENVIRONMENTAL ASSESSMENTS 
1 .1 1 A S t ra t e g ic E n v iro n m e n t a l A s s e s s m e n t (S E A ) 

h a s b e e n p re p a re d fo r t h e P la n , in a c c o rd a n c e 
w it h t h e E n v iro n m e n t a l A s s e s s m e n t o f P la n s 
a n d P ro g ra m m e s R e g u la t io n s (N o r t h e r n 
Ire la n d ) 2 0 0 4 (S .R . 2 8 0 /2 0 0 4 ). A H a b it a t s 
R e g u la t io n s A s s e s s m e n t (H R A ) h a s a ls o b e e n 
u n d e r t a k e n fo r t h e P la n , in a c c o rd a n c e w it h 
t h e C o n s e r v a t io n (N a t u ra l H a b it a t s , e t c .) 
R e g u la t io n s (N o r t h e r n Ire la n d ) 1 9 9 5 . T h e s e 
a s s e s s m e n t p ro c e s s e s h a v e b e e n d e v e lo p e d 
a n d u n d e r t a k e n in in t e g ra t io n w it h t h e 
d e v e lo p m e n t a n d a s s e s s m e n t o f t h e P la n 
p ro c e s s . T h is P la n h a s b e e n g u id e d b y t h e 
w id e r e n v iro n m e n t a l o b je c t iv e s w h ic h h a v e 
b e e n in t e g ra t e d w it h t h e w a t e r m a n a g e m e n t 
o b je c t iv e s , t o e n s u re m o re s u s t a in a b le w a t e r 
m a n a g e m e n t . 

“T h e E x e c u t iv e w ill in v e s t u rg e n t ly in 
w a s t e w a t e r in f ra s t ru c t u re w h ic h is a t o r 
n e a r in g c a p a c it y in m a n y p la c e s a c ro s s 
N o r t h e r n Ire la n d , in c lu d in g in B e lfa s t , 
lim it in g g ro w t h .” 

https://almost�1.2b


         
        

       
      

         
        

     

        
      

       
        

      
         

        
        

    

        
  

           

     
   

    
   

    

       
         

       
  

        
        

       
      

    
      

      
 

         
        

        
           

        
      

         
      

      
      

       
     

    

CHAPTER 01 
INTRODUCTION 

SCREENING OF OTHER POTENTIAL IMPACTS 
1 .1 2 T h e im p a c t o f t h e p ro p o s e d P la n w a s a s s e s s e d 

in t e r m s o f re g u la t o r y a n d ru ra l n e e d s a n d 
o n e q u a lit y o f o p p o r t u n it y a n d t h e n e e d 
fo r a n E q u a lit y Im p a c t A s s e s s m e n t (E Q IA ) 
w a s s c re e n e d o u t . A c o p y o f t h e s c re e n in g 
fo r m c a n b e v ie w e d o n t h e E q u a lit y S e c t io n 
o f t h e D e p a r t m e n t ’s w e b s it e a t h t t p s :// 
w w w .in f ra s t ru c t u re -n i.g o v .u k /p u b lic a t io n s / 
in t e g ra t e d -p la n -d ra in a g e -a n d -w a s t e w a t e r-
m a n a g e m e n t -g re a t e r-b e lfa s t -s c re e n in g -fo rm 

PURPOSE OF THIS CONSULTATION 
1 .1 3 T h is c o n s u lt a t io n w e lc o m e s y o u r v ie w s o n t h e 

a p p ro a c h b e in g t a k e n fo r w a rd t h ro u g h t h e 
L iv in g W it h W a t e r P ro g ra m m e t o d e v e lo p t h is 
d ra f t P la n . T h e re a re 8 c o n s u lt a t io n q u e s t io n s 
in c lu d e d t h ro u g h o u t t h e d o c u m e n t a n d lis t e d 
in A n n e x A . Yo u r a n s w e rs t o t h e s e q u e s t io n s 
w ill h e lp in fo r m t h e d e v e lo p m e n t o f t h e f n a l 
P la n t o b e b ro u g h t t o t h e N o r t h e r n Ire la n d 
E x e c u t iv e fo r a p p ro v a l n e x t y e a r. 

YOUR VIEWS 
1 .1 4 R e s p o n s e s t o t h e c o n s u lt a t io n c a n e it h e r b e 

e m a ile d t o L iv in g W it h W a t e r@ in fra s t ru c t u re -n i. 
g o v .u k o r p o s t e d t o t h e a d d re s s b e lo w : 

L iv in g W it h W a t e r in B e lfa s t C o n s u lt a t io n 
D e p a r t m e n t fo r In f ra s t ru c t u re 
R o o m 1 .1 4 , C la re n c e C o u r t 
1 2 -1 8 A d e la id e S t re e t 
B e lfa s t B T 2 8 G B 

P le a s e n o t e t h a t re s p o n s e s t o t h e c o n s u lt a t io n 
m u s t b e re c e iv e d b y 2 9 J a n u a r y 2 0 2 1 . A ll 
re s p o n s e s re c e iv e d b y t h is d a t e w ill b e 
c o n s id e re d . 

1 .1 5 A d d it io n a l c o p ie s o f t h is d o c u m e n t c a n b e 
o b t a in e d , f re e o f c h a rg e , b y c o n t a c t in g u s a t 
t h e a d d re s s a b o v e o r d o w n lo a d e d f ro m t h e 
c o n s u lt a t io n s e c t io n o f t h e D f I w e b s it e , h t t p s :// 
w w w .in f ra s t ru c t u re -n i.g o v .u k /c o n s u lt a t io n s / 
liv in g -w a t e r-b e lfa s t -c o n s u lt a t io n . T h e 
c o n s u lt a t io n d o c u m e n t c a n a ls o b e m a d e 
a v a ila b le in a lt e r n a t iv e fo r m a t s o r la n g u a g e s 
o n re q u e s t . 

CONFIDENTIALITY OF RESPONSES 
1 .1 6 P le a s e n o t e t h a t a ll re s p o n s e s w ill b e t re a t e d 

a s p u b lic , a n d m a y b e p u b lis h e d o n t h e 
D e p a r t m e n t ’s w e b s it e . I f y o u d o n o t w a n t y o u r 
re s p o n s e t o b e u s e d in t h is w a y , o r if y o u p re fe r 
fo r it t o b e u s e d a n o n y m o u s ly , p le a s e in d ic a t e 
t h is w h e n re s p o n d in g . F o llo w in g c o n s id e ra t io n 
o f a ll re s p o n s e s , a re p o r t m a y b e p u b lis h e d o n 
t h e D e p a r t m e n t ’s w e b s it e . In fo r m a t io n y o u 
p ro v id e in y o u r re s p o n s e , in c lu d in g p e rs o n a l 
in fo r m a t io n , c o u ld b e p u b lis h e d o r d is c lo s e d 
u n d e r t h e F re e d o m o f In fo r m a t io n A c t 2 0 0 0 
(F O IA ) o r t h e E n v iro n m e n t a l In fo r m a t io n 
R e g u la t io n s 2 0 0 4 (E IR ). 

https://www.infrastructure-ni.gov.uk/publications/integrated-plan-drainage-and-wastewater-management-greater-belfast-screening-form
https://www.infrastructure-ni.gov.uk/consultations/living-water-belfast-consultation
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CHAPTER 02 
BACKGROUND AND 
STRATEGIC CONTEXT 

BACKGROUND STRATEGIC CONTEXT 
2 .1 E v e r y d a y w e re ly o n a v a s t d ra in a g e n e t w o r k , 

m u c h o f w h ic h is h id d e n b e n e a t h o u r t o w n s 
a n d c it ie s a n d u s u a lly g o e s u n n o t ic e d . I t is o n ly 
d u r in g t im e s o f f o o d in g t h a t t h e re s ilie n c e a n d 
c a p a b ilit y o f t h is “in v is ib le ” in fra s t ru c t u re c o m e s 
in t o t h e s p o t lig h t . B e lfa s t h a s e x p e r ie n c e d a 
n u m b e r o f s e r io u s f o o d in g e v e n t s in re c e n t 
y e a rs w h ic h h a v e h a d d e v a s t a t in g c o n s e q u e n c e s 
fo r t h o s e liv in g a n d w o r k in g in t h e a f e c t e d a re a s . 

2 .2 A s o u r e c o n o m y , p o p u la t io n a n d t o u r is t 
n u m b e rs c o n t in u e t o g ro w , a n d c lim a t e c h a n g e 
p ro d u c e s m o re in t e n s e ra in fa ll, t h e a g e in g 
d ra in a g e in f ra s t ru c t u re in t h e g re a t e r B e lfa s t 
a re a w ill c o n t in u e t o c o m e u n d e r e v e r g re a t e r 
p re s s u re . T h is w ill le a d t o : 

• R e d u c e d c a p a c it y w it h in t h e d ra in a g e 
a n d w a s t e w a t e r in f ra s t ru c t u re le a d in g t o 
d e v e lo p m e n t re s t r ic t io n s in t e r m s o f n e w 
h o m e s , b u s in e s s e s , h o s p it a ls a n d s c h o o ls ; 

• In c re a s e d in s t a n c e s o f d ra in a g e a n d 
w a s t e w a t e r in f ra s t ru c t u re fa ilu re s u c h a s 
s e w e r c o lla p s e s a n d b lo c k a g e s ; 

• A d d it io n a l c o s t o f p u m p in g in c re a s in g 
v o lu m e s o f ra in w a t e r m ix e d w it h s e w a g e 
t o w a s t e w a t e r t re a t m e n t w o r k s fo r 
t re a t m e n t ; a n d 

• M o re f re q u e n t s p ills f ro m s e w e ra g e 
o v e r f o w s c a u s in g p o llu t io n in o u r in la n d 
a n d c o a s t a l w a t e rs . 

2 .3 If t h e s e is s u e s a re n o t a d d re s s e d fu t u re 
d e v e lo p m e n t m a y b e c o n s t ra in e d , a n d f o o d in g 
a n d p o llu t io n w ill in t e n s ify . D u e t o t h e c o m p le x 
n a t u re o f t h e d ra in a g e p ro b le m s , n o o n e 
o rg a n is a t io n c a n t a c k le t h e s e a lo n e . T h is n e w 
in t e g ra t e d a p p ro a c h t o d ra in a g e a n d w a s t e w a t e r 
m a n a g e m e n t is n e e d e d t o a d d re s s t h e s e in t e r-
re la t e d p ro b le m s . 

2 .4 I t is e s s e n t ia l w e h a v e a s u s t a in a b le w a t e r 
s e c t o r w h ic h c o n t r ib u t e s t o a c h ie v in g t h e 
U n it e d N a t io n s S u s t a in a b le D e v e lo p m e n t G o a ls 
(S D G ) w h ils t s u p p o r t in g e c o n o m ic g ro w t h , 
in lin e w it h t h e N o r t h e r n Ire la n d R e g io n a l 
D e v e lo p m e n t S t ra t e g y 2 0 3 5 (R D S ). N o r t h e r n 
Ire la n d m u s t m e e t t h e re q u ire m e n t s o f a 
n u m b e r o f D ire c t iv e s d e s ig n e d t o p ro t e c t a n d 
im p ro v e t h e q u a lit y o f t h e w a t e r e n v iro n m e n t , 
s u c h a s t h e W a t e r F ra m e w o r k , U r b a n W a s t e 
W a t e r T re a t m e n t , B a t h in g W a t e rs , G ro u n d w a t e r 
a n d F lo o d s D ire c t iv e s . 

2 .5 T h e L o n g -Te r m W a t e r S t ra t e g y (S u s t a in a b le 
W a t e r ) fo c u s e s o n c o m p ly in g w it h t h e s e 
D ire c t iv e s b y s e t t in g o u t a ra n g e o f in it ia t iv e s 
t o d e liv e r t h e lo n g -t e r m g o a l o f a s u s t a in a b le 
w a t e r s e c t o r in N o r t h e r n Ire la n d . I t e n c o u ra g e s 
a s u s t a in a b le a n d in t e g ra t e d a p p ro a c h t o 
m a n a g in g t h e d if e re n t w a t e r n e e d s in a 
w a y w h ic h p ro m o t e s re g io n a l d e v e lo p m e n t , 
w it h o u t c o m p ro m is in g t h e e n v iro n m e n t o r 
in c re a s in g f o o d r is k . 

2 .6 S u s t a in a b le W a t e r s e e k s t o d e v e lo p c ro s s -
d e p a r t m e n t a l w o r k in g a n d s t a k e h o ld e r 
p a r t n e rs h ip s , a n d re fe re n c e s t h e n e e d fo r 
t h e d e v e lo p m e n t o f a s t ra t e g ic d ra in a g e 
in f ra s t ru c t u re p la n fo r B e lfa s t a n d t h e 
d e v e lo p m e n t o f g u id a n c e fo r s im ila r p la n s 
a c ro s s N o r t h e r n Ire la n d . 

https://www.infrastructure-ni.gov.uk/sites/default/files/publications/drd/sustainable-water-a-long-term-water-strategy-for-northern-ireland-2015-2040.PDF
https://www.infrastructure-ni.gov.uk/sites/default/files/publications/drd/sustainable-water-a-long-term-water-strategy-for-northern-ireland-2015-2040.PDF
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2 .7 A ls o , in F e b ru a r y 2 0 2 0 t h e N o r t h e r n Ire la n d 2 .9 In a d d it io n t o c o n t r ib u t in g t o t h e s e 
A s s e m b ly d e c la re d a c lim a t e e m e rg e n c y . K e y In t e r n a t io n a l a n d R e g io n a l s t ra t e g ie s , L iv in g 
is s u e s t h a t n e e d t o b e a d d re s s e d a re t h e n e e d fo r W it h W a t e r in B e lfa s t m u s t c o n t r ib u t e t o 
in f ra s t ru c t u re t o b e a d a p t e d t o c o p e w it h m o re d e liv e r in g t h e lo c a l d e v e lo p m e n t a n d 
in t e n s e ra in fa ll a n d t o m it ig a t e a g a in s t in c re a s e d c o m m u n it y p la n s o f t h e f v e c o u n c il a re a s 3 
g re e n h o u s e g a s e m is s io n s . T h e o n g o in g im p a c t e d b y t h e P la n . T h is in c lu d e s B e lfa s t C it y 
e n e rg y re q u ire m e n t s a s s o c ia t e d w it h t h e C o u n c il’s B e lfa s t G re e n a n d B lu e In f ra s t ru c t u re 
t ra d it io n a l m e t h o d s o f d ra in a g e a n d w a s t e w a t e r P la n a n d O p e n S p a c e s S t ra t e g y a n d B e lfa s t 
m a n a g e m e n t c o n t r ib u t e s ig n if c a n t ly t o R e s ilie n c e S t ra t e g y . 
g re e n h o u s e g a s e s a n d t h e re is a n e e d t o d e v e lo p 
a lo n g t e r m s u s t a in a b le a p p ro a c h . 

2 .8 T h e LW W P is t h e re fo re c e n t ra l t o t h e d e liv e r y 
o f t h e F lo o d s D ire c t iv e , W a t e r F ra m e w o r k 
D ire c t iv e , t h e U n it e d N a t io n s S D G , t h e N o r t h e r n 
Ire la n d R D S a n d t h e L o n g Te r m W a t e r S t ra t e g y 
a s s h o w n in t h e S t ra t e g ic C o n t e x t G ra p h ic s e t 
o u t o n t h e n e x t p a g e . 

3 A n t r im a n d N e w t o w n a b b e y , A rd s a n d N o r t h D o w n , B e lfa s t C it y , L is b u r n a n d C a s t le re a g h C it y , M id a n d E a s t A n t r im 

https://consult.belfastcity.gov.uk/parks-and-leisure/gbipandboss/supporting_documents/Draft%20Green%20and%20Blue%20Infrastructure%20Plan.pdf
https://consult.belfastcity.gov.uk/parks-and-leisure/gbipandboss/supporting_documents/Draft%20Green%20and%20Blue%20Infrastructure%20Plan.pdf
https://consult.belfastcity.gov.uk/parks-and-leisure/gbipandboss/supporting_documents/Draft%20Belfast%20Open%20Spaces%20Strategy.pdf
https://consult.belfastcity.gov.uk/chief-executives/rmclbelfast-resilience-strategy/supporting_documents/Final%20Version%20Uploaded%20and%20for%20Release.pdf
https://consult.belfastcity.gov.uk/chief-executives/rmclbelfast-resilience-strategy/supporting_documents/Final%20Version%20Uploaded%20and%20for%20Release.pdf
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CHAPTER 02 
BACKGROUND AND 
STRATEGIC CONTEXT 

01 

LONG TERM WATER STRATEGY 
T h e L o n g -Te r m W a t e r S t ra t e g y ’s f o o d r is k 
v is io n is t o : 
“m a n a g e f o o d r i s k a n d d r a in a g e in 
a s u s t a in a b le m a n n e r t o f a c i l i t a t e 
s o c ia l, e c o n o m ic a n d e n v i r o n m e n t a l 
d e v e lo p m e n t .” 

T h is V is io n is t ra n s la t e d in t o t h e fo llo w in g f v e 
s t ra t e g ic a im s : 

1 . D e liv e r S u s t a in a b le F lo o d R e s ilie n t 
D e v e lo p m e n t ; 

2 . M a n a g e t h e C a t c h m e n t t o R e d u c e F lo o d 
R is k ; 

3 . P ro v id e S u s t a in a b le In t e g ra t e d D ra in a g e 
in R u ra l a n d U r b a n A re a s ; 

4 . Im p ro v e F lo o d R e s is t a n c e a n d R e s ilie n c e 
in H ig h F lo o d R is k A re a s ; a n d 

5 . B e P re p a re d fo r E x t re m e W e a t h e r E v e n t s . 

T h e s e a im s a re a b o u t p ro a c t iv e ly re d u c in g 
f o o d r is k b y m a k in g s p a c e fo r w a t e r t h ro u g h 
la n d -u s e p la n n in g , c a t c h m e n t m a n a g e m e n t 
a n d b y m a k in g b e s t u s e o f e x is t in g d ra in a g e 
a n d b lu e /g re e n in f ra s t ru c t u re . 

T h e S t ra t e g y s u g g e s t s t h a t a f ra m e w o r k 
m u s t b e p u t in p la c e t h a t e n s u re s d ra in a g e 
p ro v id e rs w o r k o p e n ly a n d c o lla b o ra t iv e ly 
t o a c h ie v e t h is . S u c h a n a p p ro a c h w ill 
h e lp m a k e in v e s t m e n t m o re e f e c t iv e a n d 
re d u c e t h e fu t u re c o s t s o f m a in t a in in g 
a n d o p e ra t in g d ra in a g e a n d w a s t e w a t e r 
in f ra s t ru c t u re . T h is is t h e c ru x o f in t e g ra t e d 
u r b a n d ra in a g e a n d is w h a t LW W P is a ll 
a b o u t - m a k in g t h e b e s t u s e o f t h e f n it e 
re s o u rc e s a v a ila b le t o m a n a g e s u r fa c e w a t e r 
in a n e f e c t iv e a n d s u s t a in a b le m a n n e r. 

01 

02 

LONG TERM WAT

L I V
I N

G

W
I T H W A T E 

02 
THE REGIONAL DEVELOPMENT 
STRATEGY (RDS) 
T h e R e g io n a l D e v e lo p m e n t S t ra t e g y (R D S ) 
is t h e s p a t ia l s t ra t e g y o f t h e N o r t h e r n 
Ire la n d E x e c u t iv e w h ic h in fo r m s t h e s p a t ia l 
a s p e c t s o f t h e s t ra t e g ie s o f a ll G o v e r n m e n t 
D e p a r t m e n t s in N o r t h e r n Ire la n d . C o u n c il 
L o c a l D e v e lo p m e n t P la n s a n d d e v e lo p m e n t 
s c h e m e s a re re q u ire d t o ‘t a k e a c c o u n t ’ o f 
t h e R D S b y c o n s id e r in g h o w t h e y m ig h t : 

• P ro m o t e a m o re s u s t a in a b le 
a p p ro a c h t o t h e p ro v is io n o f w a t e r 
a n d s e w e ra g e s e r v ic e s a n d f o o d r is k 
m a n a g e m e n t . 

• In t e g ra t e w a t e r a n d la n d -u s e p la n n in g . 
• M a n a g e fu t u re w a t e r d e m a n d . 
• E n c o u ra g e s u s t a in a b le s u r fa c e w a t e r 

m a n a g e m e n t . 
O n e o f t h e s t ra t e g ic a im s o f t h e R D S is 
t o : S t r e n g t h e n B e l f a s t a s t h e r e g io n a l 
e c o n o m ic d r iv e r a n d L o n d o n d e r r y a s t h e 
p r in c ip a l c i t y o f t h e N o r t h W e s t . 
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THE WATER 
FRAMEWORK DIRECTIVE 
O u r u n iq u e n a t u ra l e n v iro n m e n t is im p o r t a n t t o a ll o f u s a n d is 
s o m e t h in g w e n e e d t o n u r t u re . I t e n h a n c e s o u r e v e r y d a y liv e s b y 
p ro m o t in g o u r h e a lt h a n d w e ll-b e in g , e n c o u ra g in g e c o n o m ic g ro w t h 
a n d t o u r is m a n d h e lp in g t o t a c k le t h e s o c ia l is s u e s w h ic h o f t e n d e v e lo p 
in ru n d o w n a re a s . 

T h e W a t e r F ra m e w o r k D ire c t iv e ( W F D ) e s t a b lis h e s a n in t e g ra t e d 
a p p ro a c h t o t h e p ro t e c t io n , im p ro v e m e n t a n d s u s t a in a b le u s e o f w a t e r 
b o d ie s . 

T h e W F D a ls o in c lu d e s S h e llf s h W a t e r P ro t e c t e d A re a s (S W PA s ) w h ic h 
m u s t b e p ro t e c t e d a n d im p ro v e d t o c o n t r ib u t e t o t h e h ig h q u a lit y o f 
s h e llf s h p ro d u c t s h a r v e s t e d fo r h u m a n c o n s u m p t io n f ro m lic e n s e d 
a q u a c u lt u re b e d s . 

T h e U r b a n W a s te W a te r T re a t m e n t D ire c t iv e (U W W T D ) is o n e o f a n u m b e r o f 
e x is t in g d ire c t iv e s t h a t s it b e lo w t h e W F D a n d it s o b je c t iv e is to p ro te c t t h e 
e n v iro n m e n t fro m s e w a g e p o llu t io n t h ro u g h t h e e f e c t iv e c o lle c t io n , t re a t m e n t 

is c h a rg e o f w a s te w a te r. T h e D ire c t iv e s e t s t re a t m e n t le v e ls b a s e d o n t h e 
la t io n (p o p u la t io n e q u iv a le n t ) s e r v e d b y t h e s e w e ra g e s y s te m a n d 

it iv it y o f w a te rs re c e iv in g t h e ir t re a te d d is c h a rg e s . 

R STRATEGY 

R P R O G
R A

M 
M 

E 

a n d d 
s iz e o f p o p u 
t h e s e n s 

THE FLOODS DIRECTIVE 

03 

05 

03 

04 

05 

UNITED NATIONS SUSTAINABLE 
DEVELOPMENT GOALS 
T h e 1 7 S u s t a in a b le D e v e lo p m e n t G o a ls (a ls o 
k n o w n a s S D G s ) w e re fo r m a lly a g re e d b y t h e 
U N a t t h e S u s t a in a b le D e v e lo p m e n t S u m m it 
in N e w Yo r k in S e p t e m b e r 2 0 1 5 , a n d c a m e in t o 

T h e F lo o d s D ire c t iv e re q u ire s M e m b e r S t a t e s e f e c t f ro m J a n u a r y 2 0 1 6 . T h e G o a ls a re a n 
t o e s t a b lis h a f ra m e w o r k fo r t h e a s s e s s m e n t in t e r n a t io n a lly a g re e d s e t o f g lo b a l h ig h le v e l 
a n d m a n a g e m e n t o f f o o d r is k s t h a t a im s t a rg e t s re la t in g t o in t e r n a t io n a l d e v e lo p m e n t 
t o re d u c e t h e a d v e rs e c o n s e q u e n c e s o f t o t a c k le p o v e r t y a n d in e q u a lit y . 
f o o d in g o n h u m a n h e a lt h , t h e e n v iro n m e n t , 
c u lt u ra l h e r it a g e a n d e c o n o m ic a c t iv it y . 
W h ile m a n y a re a s m a y b e a t r is k o f f o o d in g , 
t h e D ire c t iv e re q u ire s a re a s a t s ig n if c a n t r is k 
t o b e id e n t if e d a n d lo o k e d a t in m o re d e p t h . 

F o u r o f t h e t w e lv e id e n t if e d A re a s o f 
P o t e n t ia l S ig n if c a n t F lo o d R is k t h a t re q u ire 
F lo o d R is k M a n a g e m e n t P la n s t o b e 
d e v e lo p e d fa ll w it h in t h e s c o p e o f t h is P la n . 



      
     

    
     

     
   

     
    

      
   

      
 

        
     

    
     

   
       

      
  

    
     

     
     

      
     

    
    

SECTION 1 
SYNOPSIS 

• T h e L iv in g W it h W a t e r P ro g ra m m e 
(LW W P ) is a n e w m u lt i-a g e n c y 
in it ia t iv e , e s t a b lis h e d t o t a k e 
fo r w a rd a h o lis t ic a n d in t e g ra t e d 
a p p ro a c h t o fu t u re d ra in a g e a n d 
w a s t e w a t e r m a n a g e m e n t , t h ro u g h 
t h e d e v e lo p m e n t o f a s t ra t e g ic 
d ra in a g e in f ra s t ru c t u re p la n fo r 
t h e g re a t e r B e lfa s t a re a a n d a n 
‘In t e g ra t e d D ra in a g e In v e s t m e n t 
P la n n in g G u id e ’ fo r t h e re s t o f 
N o r t h e r n Ire la n d . 

• T h is c o n s u lt a t io n d o c u m e n t , 
‘L iv in g W it h W a t e r in B e lfa s t ’, 
is t h e d ra f t s t ra t e g ic d ra in a g e 
in f ra s t ru c t u re p la n fo r t h e g re a t e r 
B e lfa s t a re a , a n d c o v e r s t h e a re a s 
s e r v e d b y t h e s ix W a s t e w a t e r 
T re a t m e n t W o r k s w h ic h d is c h a rg e 
in t o B e lfa s t L o u g h . 

• T h e LW W P is c e n t ra l t o t h e d e liv e r y 
o f t h e F lo o d s D ire c t iv e , W a t e r 
F ra m e w o r k D ire c t iv e , t h e U n it e d 
N a t io n s S D G , t h e N o r t h e r n Ire la n d 
R e g io n a l D e v e lo p m e n t S t ra t e g y 
a n d t h e L o n g Te r m W a t e r S t ra t e g y . 
I t w ill h e lp a d a p t a n d m it ig a t e 
a g a in s t c lim a t e c h a n g e . 
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SECTION 02 

THE CASE 
FOR CHANGE 

OUT-OF-SEWER FLOODING AT A RESIDENTIAL PROPERTY IN BELFAST 
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CHAPTER 03
OVERVIEW OF EXISTING 
INFRASTRUCTURE

CHAPTER 03 
OVERVIEW OF EXISTING 
INFRASTRUCTURE 

W h e n i t r a in s , s o m e o f t h e w a t e r n a t u r a l ly s e e p s in t o t h e e a r t h o r m a k e s i t s w a y d i r e c t ly t o 
a w a t e r c o u r s e . T h e r e s t f n d s i t s w a y v ia a n e t w o r k o f u n d e r g r o u n d p ip e s , in t o r iv e r s a n d 
e s t u a r ie s a n d f n a l ly in t o B e l f a s t L o u g h . S o m e o f t h i s w a t e r i s c a r r ie d b y s e p a r a t e s t o r m 
d r a in s a n d p ip e s a n d s o m e f o w s in t o t h e s e w e r s a n d i s c a r r ie d a lo n g w it h s e w a g e t o a 
w a s t e w a t e r t r e a t m e n t w o r k s . W e r e ly u p o n a v a s t n e t w o r k o f d r a in a g e a n d f o o d d e f e n c e 
in f r a s t r u c t u r e , in c lu d in g : r iv e r s , c u lv e r t s a n d w e i r s ; s e w e r s , w a s t e w a t e r t r e a t m e n t w o r k s 
a n d p u m p in g s t a t io n s ; r o a d g u l l ie s a n d d r a in a g e p ip e s ; w a t e r w a y s a n d c a n a ls ; la k e s , 
lo u g h s a n d r e s e r v o i r s ; g r e e n in f r a s t r u c t u r e (p a r k s , o p e n s p a c e s ); a n d c o a s t a l a n d r iv e r 
f o o d d e f e n c e s . 

T h i s g r a p h ic p r o v id e s e x a m p le s o f s o m e o f t h e e x i s t in g in f r a s t r u c t u r e w it h in B e l f a s t . 

ROAD DRAINAGE 

RIVERS & CULVERTS 

OUR DRAINAGE INFRASTRUCTURE 

TIDAL & CO 
DEFENCES 
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AL & COASTAL 
DEFENCES 

COMBINED SEWER OVERFLOW 

PRIVATE DRAINAGE 
INFRASTRUCTURE 

SEWER 

WWTW 
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SEWER 

HOW IT ALL WORKS 
3 .1 T h e p o lic y , re g u la t io n a n d fu n d in g o f d ra in a g e a n d w a s t e w a t e r m a n a g e m e n t in N o r t h e r n Ire la n d is 

c u r re n t ly p ro v id e d b y a n u m b e r o f d if e re n t o rg a n is a t io n s . 

O r g a n i s a t i o n R e s p o n s i b i l i t i e s 

D f I • w a t e r a n d d ra in a g e p o lic y , fu n d in g a n d le g is la t io n 
• ro a d d ra in a g e (p a r t s o f w h ic h d is c h a rg e in t o N I W a t e r s e w e r s ), m a n a g e m e n t 

a n d m a in t e n a n c e o f d e s ig n a t e d r iv e r s a n d f o o d d e fe n c e s 
• f o o d r is k m a n a g e m e n t p la n n in g u n d e r t h e f o o d s d ire c t iv e 
• p la n n in g p o lic y a n d s t ra t e g ic p la n n in g 

D A E R A / N IE A • w a s t e w a t e r p o lic y a n d le g is la t io n 
• e n v iro n m e n t a l s t a n d a rd s a n d re g u la t io n 
• r iv e r b a s in m a n a g e m e n t p la n n in g u n d e r t h e w a t e r f ra m e w o r k d ire c t iv e 

N I W a t e r • d r in k in g w a t e r p ro v is io n 
• o w n e r s h ip , m a n a g e m e n t a n d o p e ra t io n o f s o m e re s e r v o ir s a n d t h e ir 

a s s o c ia t e d c a t c h m e n t s (N I W a t e r is t h e s e c o n d b ig g e s t la n d o w n e r in N I) 
• s u r fa c e w a t e r c o lle c t io n a s s o c ia t e d w it h it s lic e n c e 
• w a s t e w a t e r c o lle c t io n (v ia c o m b in e d a n d fo u l s e w e r s ) a n d t re a t m e n t 

U t i l i t y R e g u la t o r • E c o n o m ic re g u la t io n o f N I W a t e r ’s a c t iv it ie s re la t in g t o t h e p ro v is io n o f w a t e r 
a n d s e w e ra g e s e r v ic e s 

C o u n c i ls • d e v e lo p m e n t c o n t ro l a n d p la n n in g 
• o w n e r s h ip , m a n a g e m e n t a n d o p e ra t io n o f s o m e p o n d s , la k e s a n d re s e r v o ir s 
• c o m m u n it y a s s e t s in c lu d in g p a r k s a n d o t h e r p u b lic s p a c e s 

3 .2 A lt h o u g h t h e m a jo r it y o f e x is t in g d ra in a g e a n d w a s t e w a t e r in f ra s t ru c t u re is m a n a g e d a n d o p e ra t e d b y 
t h e s e p u b lic b o d ie s , s o m e is t h e re s p o n s ib ilit y o f p r iv a t e la n d o w n e rs . T h is c a n c a u s e s ig n if c a n t p ro b le m s if 
it is n o t m a in t a in e d a d e q u a t e ly in c r it ic a l lo c a t io n s . 
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COMBINED SEWER 
Figure 3.2:  Examples of Existing Drainage Infrastructure 

          

        
      

        
       

        
          
       

   

       
       

       
         

      
      

 

WATERCOURSES & FLOOD DEFENCES 
3 .3 F ig u re 3 .4 b e lo w s h o w s t h e m a in u r b a n 

w a t e rc o u rs e s a n d c u lv e r t s w h ic h fe e d in t o 
B e lfa s t L o u g h , a ll o f w h ic h h a v e t h e p o t e n t ia l 
t o f o o d d u r in g p e r io d s o f h e a v y p ro lo n g e d 
ra in fa ll. D f I R iv e rs is re s p o n s ib le fo r m a in t a in in g 
t h e f re e f o w o f w a t e r in a ll w a t e rc o u rs e s in N I 
t h a t h a v e b e e n d e s ig n a t e d b y t h e D ra in a g e 
C o u n c il. 

MAJOR WATERCOURSE (RIVER LAGAN) 

MINOR WATERCOURSE 

ROAD GULLY 

3 .4 B e lfa s t is c u r re n t ly p ro t e c t e d f ro m c o a s t a l 
a n d f u v ia l (r iv e r ) f o o d in g b y s e a w a lls a ro u n d 
t h e h a r b o u r a re a a n d f o o d d e fe n c e s a lo n g 
a n u m b e r o f t h e k e y w a t e rc o u rs e s . M a n y o f 
t h e w a t e rc o u rs e s a re c u lv e r t e d (p ip e d ) a n d 
t h e re fo re h a v e lim it e d c a p a c it y fo r t a k in g 
a d d it io n a l f o w s . 



 

 

        © C ro w n c o p y r ig h t a n d d a t a b a s e r ig h t 2 0 2 0 N IM A M O U 5 7 7 .7 

THREE MILE WATER 

GLAS-NA-CRADDEN 

FARSET 

RIVER LAGAN 
FORTH / CLOWNEY 

CONNSWATER / LOOP 
/ KNOCK RIVERS 

BLACKSTAFF 

Figure 3.4 – Main Belfast Watercourses 
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S t a t io n . W h ils t t h e re h a s b e e n s ig n if c a n t ROAD DRAINAGE 
in v e s t m e n t in s e w e ra g e n e t w o r k s in t h e 

3 .5 T h e d ra in a g e o f p u b lic ro a d s , fo o t w a y s a n d g re a t e r B e lfa s t a re a in re c e n t t im e s in c lu d in g , 
p u b lic re a lm a re a s in B e lfa s t is t h e re s p o n s ib ilit y m o s t n o t a b ly , t h e £ 1 6 4 m B e lfa s t S e w e rs 
o f D f I R o a d s . T h e s e h a rd s u r fa c e s a re u s u a lly P ro je c t (c o m p le t e d in 2 0 1 0 s e e A n n e x B ), 
d ra in e d v ia a s y s t e m o f g u llie s , d ra in a g e in v e s t m e n t h a s n o t k e p t p a c e w it h t h e le v e l 
c h a n n e ls a n d p ip e s w h ic h c o lle c t a n d d is c h a rg e o f d e v e lo p m e n t a n d g ro w t h e x p e r ie n c e d . 
w a t e r t o a n e a r b y w a t e rc o u rs e , s u r fa c e w a t e r W it h t h e lim it e d fu n d in g a v a ila b le , t h e p r io r it y 
s e w e r o r c o m b in e d s e w e r. H o w e v e r, g iv e n t h e h a s b e e n t o in v e s t in t h e p ro v is io n o f s e c u re , 
a g e o f t h e in f ra s t ru c t u re in B e lfa s t , m o s t o f t h e c le a n d r in k in g w a t e r s u p p lie s . T h is h a s c re a t e d 
s u r fa c e w a t e r f ro m ro a d s is d is c h a rg e d in t o t h e a le g a c y o f u n d e r in v e s t m e n t in w a s t e w a t e r 
c o m b in e d s e w e ra g e n e t w o r k , it is m ix e d w it h in f ra s t ru c t u re w it h m u c h o f t h e o r ig in a l 
s e w a g e a n d o t h e r p o llu t a n t s a n d p u m p e d t o s e w e ra g e s y s t e m b u ilt in t h e 1 9 t h c e n t u r y 
o n e o f t h e s ix W a s t e w a t e r T re a t m e n t W o r k s re m a in in g in s e r v ic e . 
( W w T W ) fo r t re a t m e n t . 

3 .8 T h e s e s e w e ra g e n e t w o r k s w e re d e s ig n e d a s 
c o m b in e d s y s t e m s w it h b o t h s e w a g e a n d 
s u r fa c e w a t e r f ro m ra in fa ll f o w in g t h ro u g h t h e PRIVATE DRAINAGE SYSTEMS 
s a m e p ip e s ; t h e ir m a in p u r p o s e w a s t o t a k e 

3 .6 A s ig n if c a n t le n g t h o f d ra in a g e in f ra s t ru c t u re in t h is w a s t e w a t e r t o t h e n e a re s t r iv e r. N o w a d a y s 
t h e g re a t e r B e lfa s t a re a is p r iv a t e ly o w n e d a n d e n v iro n m e n t a l s t a n d a rd s re q u ire w a s t e w a t e r t o 
n o t m a in t a in e d b y a n y p u b lic b o d y . S o m e o f u n d e rg o a p p ro p r ia t e t re a t m e n t b e fo re b e in g 
t h is p r iv a t e d ra in a g e in f ra s t ru c t u re (P D I) c a r r ie s re t u r n e d t o t h e e n v iro n m e n t . T h e s e w a g e 
s ig n if c a n t f o w s f ro m t h e p u b lic d ra in a g e w h ic h p re v io u s ly d is c h a rg e d t o t h e n e a re s t 
a n d s e w e ra g e n e t w o r k s . A re c e n t d e s k - r iv e r is n o w t re a t e d a t W w T W . 
b a s e d a s s e s s m e n t e s t im a t e d t h a t t h e re a re 

3 .9 S e p a ra t e fo u l a n d s t o r m s e w e rs h a v e a ro u n d 8 7 k m o f k n o w n P D I in t h e B e lfa s t a re a 
b e e n a m a n d a t o r y re q u ire m e n t in a ll n e w (e x c lu d in g p r iv a t e o p e n w a t e rc o u rs e s ). O v e r 
d e v e lo p m e n t s fo r o v e r 3 0 y e a rs . H o w e v e r, a t im e t h e c o n d it io n o f a ll d ra in a g e in f ra s t ru c t u re 
h ig h p e rc e n t a g e o f o u r s e w e rs , p a r t ic u la r ly ind e t e r io ra t e s a n d , w it h o u t m a in t e n a n c e , w ill 
o u r t o w n c e n t re s , re m a in c o m b in e d , c a r r y in g e v e n t u a lly fa il, le a d in g t o f o o d in g a n d o t h e r 
b o t h s u r fa c e w a t e r a n d s e w a g e w it h in o n e p ip e . t y p e s o f d is ru p t io n . T h e m a jo r it y o f P D I h a s 
T h is m e a n s t h a t ra in w a t e r is s t ill o f t e n p u m p e d b e e n in e x is t e n c e fo r m a n y d e c a d e s a n d is 
a n d t re a t e d u n n e c e s s a r ily w it h s e w a g e . t h e re fo re lik e ly t o b e in p o o r c o n d it io n . 

SEWERAGE NETWORKS 
3 .7 T h e s e w e ra g e n e t w o r k s in t h e g re a t e r B e lfa s t 

a re a c o m p r is e h u n d re d s o f k ilo m e t re s o f s e w e rs 
a n d o v e r 1 0 0 p u m p in g s t a t io n s , in c lu d in g t h e 
la rg e s t t w o in N o r t h e r n Ire la n d : S y d e n h a m 
W a s t e w a t e r P u m p in g S t a t io n ( W w P S ) a n d 
t h e B e lfa s t S e w e rs T u n n e l Te r m in a l P u m p in g 

Figure 3.9 – Original Brick Combined Sewer Overfow Chamber 
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3 .1 0 E x c e s s iv e ra in fa ll c a n a ls o o v e r lo a d s e w e ra g e 
s y s t e m s w h ic h c a n re s u lt in f o o d in g a n d 
p o llu t io n ; t h is is w h y c o m b in e d s e w e r o v e r f o w s 
(C S O s ) a re n e e d e d . C S O s p re v e n t o v e r lo a d in g o f 
s e w e rs b y a llo w in g s u r fa c e w a t e r t h a t h a s b e e n 
m ix e d w it h s e w a g e t o r is e in s id e t h e c o m b in e d 
s e w e r a n d e v e n t u a lly e n t e r a s e p a ra t e p ip e , 
w h ic h d is c h a rg e s d ire c t ly t o a r iv e r o r c o a s t a l 
w a t e r w it h o u t t re a t m e n t , a s s h o w n in f g u re 
3 .1 0 . If t h e re w a s n o o v e r f o w in p la c e , t h is 
s e w a g e w o u ld fo rc e it s w a y o u t o f t h e n e t w o r k 
o f p ip e s t o t h e s u r fa c e , c a u s in g f o o d in g . T h e s e 
o v e r f o w s s h o u ld , h o w e v e r, o n ly o p e ra t e d u r in g 
h e a v y ra in fa ll w h e n t h e d is c h a rg e is d ilu t e d . 
W h e re t h e y s p ill t o o f re q u e n t ly a n d c a u s e 
p o llu t io n t h e s e a re c a t e g o r is e d a s u n s a t is fa c t o r y 
a n d m u s t b e re c t if e d . 

WASTEWATER TREATMENT WORKS (WwTW) 
3 .1 1 M o s t o f t h e w a s t e w a t e r in t h e g re a t e r 

B e lfa s t a re a is c o lle c t e d a n d p u m p e d t o 
o n e o f s ix W w T W , w h e re it is t re a t e d , b e fo re 
b e in g d is c h a rg e d s a fe ly in t o B e lfa s t L o u g h . 
D e p e n d in g o n t h e e n v iro n m e n t a l s t a n d a rd s , 
t h e re c a n b e u p t o s ix s t a g e s in t h e w a s t e w a t e r 
t re a t m e n t p ro c e s s . F ig u re 3 .1 1 s h o w s t h e 
lo c a t io n s o f t h e s ix s e w e ra g e n e t w o r k s a n d 
W w T W t h a t d is c h a rg e in t o B e lfa s t L o u g h . 

3 .1 2 T h e la rg e s t o f t h e s e w o r k s is B e lfa s t W w T W 
w h ic h is o p e ra t in g a t c a p a c it y w it h a ll t re a t m e n t 
u n it s fu lly u t ilis e d . T h is m e a n s t h a t t re a t m e n t 
u n it s c a n n o t b e t a k e n o u t o f s e r v ic e t o 
c o m p le t e ro u t in e m a in t e n a n c e a n d t h e re is n o 
re d u n d a n c y t o c o p e w it h u n e x p e c t e d s h o c k s . 

Figure 3.10 - Combined Sewer Overfow 
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Figure 3.11 - Belfast Sewer Networks areas and WwTW 

3 .1 3 G ro w t h in t h e c a t c h m e n t m e a n s t h a t 
W h it e h o u s e W w T W m u s t b e u p g ra d e d in 
o rd e r t o a c h ie v e m o re s t r in g e n t d is c h a rg e 
s t a n d a rd s b e fo re it p a s s e s a k e y s iz e t h re s h o ld 
t h a t is d e f n e d u n d e r le g is la t io n . T h e w o r k t o 
u p g ra d e W h it e h o u s e W w T W is p re d ic t e d t o 
o c c u r a ro u n d 2 0 2 2 /2 0 2 3 . T h e f n a l e f u e n t 
f ro m W h it e h o u s e W w T W is d is c h a rg e d d ire c t ly 
t o t h e s h o re a t t h e h ig h t id e m a r k b e c a u s e it s 
s e a o u t fa ll w a s n o t e x t e n d e d w h e n t h e M 5 
m o t o r w a y w a s b u ilt o n re c la im e d g ro u n d . 
T h is n e e d s t o b e e x t e n d e d t o m e e t m in im u m 
e n v iro n m e n t a l s t a n d a rd s . 

Figure 3.12 - Aerial view of Belfast WwTW 
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Figure 3.15 – Aeration Lanes at Whitehouse WwTW 

3 .1 4 

3 .1 5 

3 .1 6 

3 .1 7 

Figure 3.16 – Carrickfergus WwTW 

Figure 3.17 – Belfast WwTW Outfall under construction 
(courtesy of National Museum NI) 

A t G re e n is la n d W w T W t h e e x is t in g o u t fa ll 
d is c h a rg e s a b o v e t h e m e a n lo w w a t e r m a r k 
a n d is u n d e rs iz e d , c a u s in g f o o d in g o f t h e s it e 
a n d p o llu t io n o f B e lfa s t L o u g h d u r in g p e r io d s 
o f in t e n s e ra in fa ll. T h e c u r re n t W w T W w a s b u ilt 
in 2 0 0 1 w it h a 1 5 y e a r d e s ig n life w h ic h m e a n s 
it h a s in s u f c ie n t t re a t m e n t c a p a c it y t o m e e t 
fu t u re g ro w t h in t h e c a t c h m e n t . 

To e n a b le t h e w a t e r q u a lit y o b je c t iv e s t o b e 
m e t in In n e r B e lfa s t L o u g h , a d d it io n a l s t o r m 
w a t e r s t o ra g e is a ls o re q u ire d a t C a r r ic k fe rg u s 
W w T W . A s w it h G re e n is la n d W w T W t h e 
e x is t in g o u t fa ll d is c h a rg e s a b o v e t h e m e a n lo w 
w a t e r m a r k , h a s in a d e q u a t e h y d ra u lic c a p a c it y 
a n d t h e re fo re n e e d s t o b e e x t e n d e d . 

K in n e g a r W w T W a ls o re q u ire s a n in c re a s e in 
t re a t m e n t c a p a c it y t o m e e t fu t u re g ro w t h in 
t h e c a t c h m e n t a n d fa c ilit a t e t h e c lo s u re o f 
fu r t h e r u n s a t is fa c t o r y C S O s t h a t h a v e b e e n 
c a u s in g o d o u rs in t h e a d ja c e n t w e t la n d s . 

S in c e e a c h W w T W h a s b e e n b u ilt t h e re h a s 
b e e n s ig n if c a n t d e v e lo p m e n t a ro u n d t h e ir 
b o u n d a r ie s w h ic h lim it s o p p o r t u n it ie s fo r 
s it e e x p a n s io n . W h e n B e lfa s t W w T W w a s 
o r ig in a lly c o n s t ru c t e d , it s 1 .6 k m o u t fa ll 
d is c h a rg e d in t o t h e o p e n lo u g h . S in c e t h e 
e a r ly 1 9 0 0 s la n d re c la m a t io n m e a n s t h e s e a 
o u t fa ll f ro m B e lfa s t W w T W n o w d is c h a rg e s 
in a n e n c lo s e d b a y b e t w e e n G ia n t ’s P a r k a n d 
B e lfa s t H a r b o u r V ic t o r ia Te r m in a l. T h is h a s 
c a u s e d s ig n if c a n t s e d im e n t a t io n a ro u n d t h e 
e n d o f t h e o u t fa ll, w h ic h h a s re s u lt e d in it 
b e c o m in g p a r t ia lly b lo c k e d . I t m u s t n o w b e 
e x t e n d e d t o d e e p e r w a t e r t o a llo w fo r g re a t e r 
d ilu t io n a n d d is p e rs io n . 
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Figure 3.18 – Land Reclamation in Belfast Harbour since 1901 (coloured areas) 

3 .1 8 T h e s o lid re d lin e d e f n e s t h e b o u n d a r y o f 
B e lfa s t H a r b o u r in 1 9 0 1 ; t h e d a r k b lu e lin e s 
s h o w t h e e x t e n t o f t h e o r ig in a l s e a o u t fa lls , 
w it h d is c h a rg e p o in t s e x t e n d in g o u t in t o 
o p e n w a t e r. H o w e v e r, t h e c o lo u re d a re a s 
h ig h lig h t in g n e w la n d re c la m a t io n , s h o w h o w 
t h is is im p a c t in g o n t h e e x is t in g o u t fa lls t o 
e f e c t iv e ly d is c h a rg e f n a l e f u e n t . 
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OVERVIEW 
4 .1 M u c h o f t h e d ra in a g e a n d w a s t e w a t e r 

in f ra s t ru c t u re s e r v in g g re a t e r B e lfa s t is in n e e d 
o f u rg e n t u p g ra d e a n d re q u ire s s ig n if c a n t 
le v e ls o f a d d it io n a l in v e s t m e n t . S ig n s t h a t 
t h e d ra in a g e s y s t e m s a n d t re a t m e n t w o r k s 
a re b e c o m in g in c re a s in g ly o v e r w h e lm e d 
a n d fa ilin g in c lu d e : s o m e c o n s t ra in t s o n n e w 
d e v e lo p m e n t s o f h o u s e s a n d b u s in e s s e s ; m o re 
re g u la r in s t a n c e s o f f o o d in g ; in c re a s e d s e w a g e 
s p ills a n d p o llu t io n ; a n d m o re f re q u e n t s e w e r 
c o lla p s e s a n d b lo c k a g e s . F ig u re 4 .1 s h o w s 
s e w a g e re la t e d d e b r is o n s c a f o ld in g e re c t e d 
o v e r t h e B la c k s t a f R iv e r a t B o u c h e r P la y in g 
f e ld s fo r a c o n c e r t . T h is w ill o n ly h a v e b e e n a 
s m a ll f ra c t io n o f t h e d e b r is d is c h a rg e d in t o t h e 
r iv e r f ro m u p s t re a m c o m b in e d s e w e r o v e r f o w s 
in t h e w e e k s b e fo re t h e c o n c e r t . T h e m a jo r it y 
o f t h is p o llu t io n is d is p e rs e d b y r iv e rs in t o 
t h e s e a , w h e re it w ill g o o n t o b e a h a z a rd t o 
m a r in e life , s o m e o f it is s o r t e d b y t h e s e a a n d 
t h ro w n b a c k u p o n t o b e a c h e s . 

Figure 4.1 – Sewage related debris on scaffolding over the 
Blackstaff River 

Figure 4.2 - Rubbish items and a fatberg recovered from sewers 

4 .2 F lu s h in g in a p p ro p r ia t e it e m s (s u c h a s b a b y 
w ip e s , n a p p ie s , c o t t o n b u d s a n d s a n it a r y 
p ro d u c t s ) d o w n t o ile t s a n d d ra in s c a n c a u s e 
b lo c k a g e s in t h e s e w e ra g e s y s t e m w h ic h in 
t u r n c a n t h e n c a u s e t h e s e w e rs t o o v e r f o w 
in t o t h e e n v iro n m e n t a n d p o llu t e o u r r iv e rs . 
O p e ra t io n a l p ro b le m s a ls o a r is e f ro m t h e 
p re s e n c e a n d a c c u m u la t io n o f fa t s , o ils a n d 
g re a s e s (F O G ) in t h e s e w e ra g e s y s t e m . If 
p o u re d d o w n k it c h e n s in k s o r d ra in s , F O G 
c a n h a rd e n a n d c a u s e fa t b lo c k a g e s k n o w n 
a s ‘fa t b e rg s ’, w h ic h c a n le a d t o f o o d in g a n d 
p o llu t io n . N I W a t e r s p e n d s m illio n s o f p o u n d s 
e v e r y y e a r c le a r in g b lo c k a g e s . 
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Figure 4.3 - Fly Tipping at Forth River, Belfast 

4 .3 F ly -t ip p in g o f ru b b is h is a n o t h e r p ro b le m t h a t 
p o llu t e s t h e la n d a n d w a t e r w a y s . I t c a n b e 
d a n g e ro u s t o h u m a n a n d a n im a l h e a lt h a n d is 
e x p e n s iv e t o c le a r a w a y . If y o u s e e s o m e o n e 
f y -t ip p in g , p le a s e re p o r t it t o t h e lo c a l c o u n c il. 

4 .4 F ig u re 4 .4 p ro v id e s a g ra p h ic illu s t ra t io n o f 
s o m e o f t h e c u r re n t d ra in a g e p ro b le m s t h a t 
e x is t . T h e s e is s u e s w ill c o n t in u e t o e s c a la t e 
if w e d o n o t in v e s t in o u r d ra in a g e a n d 
w a s t e w a t e r in f ra s t ru c t u re . 
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FIG 4.4 CURRENT DRAINAGE PROBLEMS 
W it h o u t  a d d r e s s in g  t h e s e  i s s u e s , B e l f a s t  w i l l  c o n t in u e  t o  b e  
p r o n e  t o  f o o d in g , e n v i r o n m e n t a l  p r o b le m s  w i l l in c r e a s e  a n d  
t h e  f u t u r e  d e v e lo p m e n t  o f  B e l f a s t  c o u ld  b e  t h r e a t e n e d . 
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01 Agriculture Run-off / Waste from Livestock 
 P o o r  la n d  m a n a g e m e n t  p ra c t ic e s  in c lu d in g  o v e r-u s e  o f  
fe r t ilis e rs  a n d  p o o r  m a n a g e m e n t  o f  liv e s t o c k  c a n  c a u s e  
p o llu t io n  in  o u r  r iv e rs  a n d  c o a s t a l w a t e r . 

Erosion 
N a t u ra l e ro s io n  a lo n g  t h e  c o a s t lin e  /  r iv e rb a n k  c a u s e d  b y  t h e  

a c t io n  o f  w a v e s  o r  h ig h  w a t e r  f o w  fro m  a  r iv e r . 

Surface Water Flooding 
A ls o  k n o w n  a s  ‘P lu v ia l’ f o o d in g  o c c u rs  w h e n  in t e n s e  ra in fa ll 
c a n n o t  d ra in  a w a y  q u ic k ly  e n o u g h . 

Tidal / Coastal Flooding 
T h is  o c c u rs  d u r in g  e x c e p t io n a lly  h ig h  t id e s  o r  s t o rm  s u rg e  
e v e n t s . 

River Flooding 
A ls o  k n o w n  a s  ‘F lu v ia l’ f o o d in g  o c c u rs  w h e n  in t e n s e  ra in fa ll 
o v e r  a  p ro lo n g e d  p e r io d  c a u s e s  a  r iv e r  t o  o v e rf o w . 

Out of Sewer Flooding 
T h is  o c c u rs  w h e n  t h e  s e w e ra g e  n e t w o r k  is  o v e r w h e lm e d  b y  
in t e n s e  ra in fa ll o r  w h e n  a  s e w e r  b e c o m e s  b lo c k e d  d u e  t o  
in a p p ro p r ia t e  it e m s  b e in g  f u s h e d  o r  w h e n  t h e  s e w e r  s u f e rs  
f ro m  a  s t ru c t u ra l fa ilu re . 



       
      

     
     

 

        

F o u r o f t h e t w e lv e A r e a s o f P o t e n t ia l 
S ig n if c a n t F lo o d R i s k id e n t if e d in t h e 
N o r t h e r n I r e la n d F lo o d R i s k A s s e s s m e n t 
2 0 1 8 f a l l w i t h in t h e P la n a r e a . 

CARRICKFERGUS 

NEWTOWNABBEY 

GLENGORMLEY & MALLUSK 

BELFAST 

© C ro w n c o p y r ig h t a n d d a t a b a s e r ig h t 2 0 2 0 N IM A M O U 5 7 7 .7 

Figure 4.5 - APSFR within the Plan Area 
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NEED TO PROTECT AGAINST FLOODING 
4 .5 T h e e f e c t s o f f o o d in g o n h u m a n a c t iv it y a re 

w id e ra n g in g , w it h t h e p o t e n t ia l t o im p a c t o n 
h e a lt h , c a u s e p o llu t io n , d a m a g e b u ild in g s a n d 
s e v e re ly c o m p ro m is e e c o n o m ic a n d s o c ia l 
a c t iv it ie s . T h e N o r t h e r n Ire la n d F lo o d R is k 
A s s e s s m e n t (N IF R A ) 2 0 1 8 in d ic a t e s t h a t t h e re 
a re a ro u n d 2 5 ,0 0 0 p ro p e r t ie s a t r is k o f c o a s t a l o r 
f u v ia l f o o d in g a c ro s s N I a n d 2 4 ,5 0 0 p ro p e r t ie s 
a t r is k o f s u r fa c e w a t e r f o o d in g . T h e N IF R A 
id e n t if e s 4 5 f o o d r is k a re a s a c ro s s N o r t h e r n 
Ire la n d . T w e lv e o f t h e s e a re a s h a v e a ls o b e e n 
id e n t if e d a s A re a s o f P o t e n t ia l S ig n if c a n t 
F lo o d R is k (A P S F R ) a n d re q u ire F lo o d R is k 
M a n a g e m e n t P la n s t o b e d e v e lo p e d . A s s h o w n 
in f g u re 4 .5 , fo u r o f t h e A P S F R a re in t h e g re a t e r 
B e lfa s t a re a a n d fa ll w it h in t h e s c o p e o f t h is 
P la n . W it h in t h e la s t t e n y e a rs t h e re h a v e b e e n 
a n u m b e r o f s ig n if c a n t f o o d e v e n t s in B e lfa s t 
w h ic h h a v e c a u s e d c o n s id e ra b le d is ru p t io n fo r 
p ro p e r t y o w n e rs . 

4 .6 W h ils t it is re c o g n is e d t h a t n o t a ll f o o d in g 
c a n b e p re v e n t e d , t h e im p a c t it h a s c a n b e 
m a n a g e d b y d e s ig n in g o u r s y s t e m s a n d 
in fra s t ru c t u re in s u c h a w a y t h a t w h e n t h e s e 
s y s t e m s a re b re a c h e d t h e e x c e s s w a t e r c a n b e 
d ire c t e d a w a y f ro m p e o p le a n d p ro p e r t y . T h is 
a p p ro a c h is k n o w n a s d e s ig n fo r e x c e e d a n c e 
a n d w ill b e c o m e in c re a s in g ly im p o r t a n t a s 
f o o d r is k c o n t in u e s t o in c re a s e d u e t o c lim a t e 
c h a n g e , u r b a n c re e p a n d la c k o f c a p a c it y in t h e 
d ra in a g e a n d w a s t e w a t e r in f ra s t ru c t u re . 

4 .7 In 2 0 1 1 , t h e W a t e r S e r v ic e s R e g u la t io n 
A u t h o r it y (O F W A T )4 p re d ic t e d t h a t : 

“t h e c o m b in e d e f e c t s o f c lim a t e 
c h a n g e , g ro w t h a n d u r b a n c re e p 
w ill le a d t o a m e d ia n in c re a s e in 1 :1 0 
y e a r s e w e r f o o d v o lu m e s o f 5 1 % b y 
a ro u n d 2 0 4 0 c o m p a re d w it h c u r re n t 
p re d ic t e d f o o d in g ” 

4 .8 In J a n u a r y 2 0 1 4 , t h e f o o d d e fe n c e s a t B e lfa s t 
H a r b o u r c a m e w it h in c e n t im e t re s o f b e in g 
o v e r t o p p e d w h e n w e e x p e r ie n c e d t h e h ig h e s t 
e v e r re c o rd e d t id a l s u rg e w it h in B e lfa s t H a r b o u r. 
W it h m u c h o f t h e c it y c e n t re b e t w e e n 1 m t o 
2 m b e lo w e x t re m e h ig h t id e le v e ls , a n d w it h 
g lo b a l s e a le v e ls r is in g a t a n a c c e le ra t in g ra t e 
t h a t is c u r re n t ly b e t w e e n 3 a n d 4 m m p e r y e a r, 
a s im ila r e v e n t in t h e fu t u re c o u ld c a u s e s e r io u s 
d is ru p t io n t o c o m m e rc e , t h e t ra n s p o r t a t io n 
n e t w o r k , a n d t h e s o c ia l fa b r ic o f t h e c it y . 

4 O F W A T R e p o r t - F u t u re Im p a c t s o n S e w e r S y s t e m s in E n g la n d . O F W A T is t h e b o d y re s p o n s ib le fo r e c o n o m ic re g u la t io n o f t h e W a t e r a n d S e w e ra g e 
in d u s t r y in E n g la n d a n d W a le s . 
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4 .9 A n y s ig n if c a n t d e p t h o f t id a l f o o d in g w it h in 4 .1 0 U s in g s t a n d a rd f o o d d a m a g e a n a ly s is , o v e r t h e 
t h e c it y c e n t re is lik e ly t o d ra in s lo w ly a s t h e 1 0 0 y e a r life o f t h e s c h e m e t h e le v e l o f f o o d 
c a p a c it y o f t h e d ra in a g e n e t w o r k is e x c e e d e d . r is k is e s t im a t e d t o c a u s e d a m a g e s v a lu e d 
T h is a ls o ra is e s t h e lik e lih o o d o f c o n t a m in a t io n t o d a y a t a p p ro x im a t e ly £ 2 5 0 m . T h is v a lu e 
a s t id a l f o o d in g o v e r w h e lm s a n d m ix e s e x c lu d e s t h e im p a c t o n t h e lo c a l e c o n o m y a s 
w it h fo u l s e w a g e a n d o t h e r c o n t a m in a n t s . a re s u lt o f u n p ro d u c t iv e e m p lo y m e n t a n d lo s s 
F lo o d in g in B e lfa s t c it y c e n t re is lik e ly t o c a u s e o f a c c e s s w h ic h is e s t im a t e d a t a n a d d it io n a l 
m a jo r d is ru p t io n fo r s e v e ra l d a y s o r e v e n £ 8 7 m (in a c c o rd a n c e w it h e c o n o m ic n a t io n a l 
w e e k s , w it h m a jo r c le a n -u p a n d re c o v e r y a p p ra is a l g u id a n c e ). 
c o n s e q u e n c e s . W o r k is t h e re fo re u n d e r w a y 
o n a £ 1 8 m B e lfa s t T id a l F lo o d A lle v ia t io n 
S c h e m e w h ic h in c lu d e s a p p ro x im a t e ly 8 .6 k m 
o f n e w f o o d d e fe n c e s f ro m S t ra n m illis W e ir 
o n L o c k v ie w R o a d t o N o r t h e r n R o a d in B e lfa s t 
H a r b o u r E s t a t e . T h e s e d e fe n c e s w ill c o m p r is e 
a c o m b in a t io n o f p e r m a n e n t a n d t e m p o ra r y 
b a r r ie r s a n d f o o d g a t e s . 

Figure 4.9 - Belfast Harbour January 2014 Tidal Surge 
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NEED TO ENHANCE THE WATER ENVIRONMENT 
4 .1 1 A s o u t lin e d p re v io u s ly , m u c h o f t h e w a s t e w a t e r 

in f ra s t ru c t u re in t h e P la n a re a is n o w h a v in g t o 
o p e ra t e u n d e r im m e n s e p re s s u re , w e ll a b o v e 
it s d e s ig n c a p a c it y . F u n d in g h a s n o t k e p t p a c e 
w it h t h e s c a le o f d e v e lo p m e n t a n d g ro w t h 
o r w it h im p ro v e m e n t s re q u ire d t o s u p p o r t 
D ire c t iv e s in c lu d in g t h e W a t e r F ra m e w o r k 
D ire c t iv e . T h e s e p re s s u re s a re re s u lt in g in : 

• S o m e c o n s t ra in t s o n n e w c o n n e c t io n s fo r 
h o u s in g , in d u s t r y a n d b u s in e s s e s . 

• In c re a s e d in s t a n c e s o f o u t o f s e w e r 
f o o d in g t h ro u g h o u t t h e c a t c h m e n t 
w it h a p p ro x im a t e ly 8 0 p ro p e r t ie s 
a lre a d y re g is t e re d a s b e in g p ro n e t o 
in t e r n a l p ro p e r t y f o o d in g f ro m s e w e r 
n e t w o r k s . M a n y m o re p ro p e r t ie s a n d 
ro a d s e x p e r ie n c e e x t e r n a l f o o d in g d u e t o 
c a p a c it y c o n s t ra in t s o r b lo c k a g e s . 

• M o re f re q u e n t b lo c k a g e s d u e t o 
d e t e r io ra t in g s e w e r c o n d it io n c a u s in g 
c o lla p s e s , a n d f ro m in c re a s in g v o lu m e s o f 
w e t w ip e s a n d o t h e r m a t e r ia l t h a t s h o u ld 
n o t b e f u s h e d . W e t w ip e s a ls o b lo c k 
o v e r f o w s c re e n s a n d c o m b in e w it h fa t s , 
o il a n d g re a s e s t o fo r m fa t b e rg s . 

• W a t e r q u a lit y is s u e s t h ro u g h o u t t h e 
c a t c h m e n t a n d in B e lfa s t L o u g h d u e 
t o s e w e r o v e r f o w s . I t is id e n t if e d t h a t 
o f t h e c irc a . 3 4 0 o v e r f o w s in t h e P la n 
a re a a p p ro x im a t e ly 5 0 % a re e s t im a t e d 
t o b e u n s a t is fa c t o r y . N o t a ll o v e r f o w s 
c o n t a in s c re e n s , a n d t h o s e t h a t d o a re 
o f t e n o v e r w h e lm e d b y t h e t y p e a n d s c a le 
o f in a p p ro p r ia t e m a t e r ia ls n o w b e in g 
f u s h e d in t o t h e s e w e rs . 

Figure 4.11 - Emergency Overfow at Sydenham WwPS 
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4 .1 2 T h e s e u n s a t is fa c t o r y in t e r m it t e n t s e w e ra g e 
o v e r f o w s a n d c o n t in u o u s d is c h a rg e s f ro m t h e 
W w T W a lo n g w it h p o llu t io n f ro m o t h e r s o u rc e s 
in c lu d in g a g r ic u lt u re h a v e le d t o a d e t e r io ra t io n 
in t h e w a t e r q u a lit y w it h in t h e in n e r p a r t o f 
B e lfa s t L o u g h . W h ils t t h e O u t e r B e lfa s t L o u g h 
a re a c u r re n t ly m e e t s t h e W a t e r F ra m e w o r k 
D ire c t iv e ‘G o o d S t a t u s ’ t a rg e t , t h e c la s s if c a t io n 
fo r b o t h t h e B e lfa s t H a r b o u r a n d In n e r B e lfa s t 
L o u g h a re ‘M o d e ra t e S t a t u s ’. A n a s s e s s m e n t in 

CASE STUDY  WHITEHOUSE WwTW 

A s a n e x a m p le , W h it e h o u s e W w T W t re a t s t h e 
w a s t e w a t e r f ro m a ro u n d 9 0 ,0 0 0 p e o p le a n d 
b u s in e s s e s in t h e N e w t o w n a b b e y a n d M a llu s k 
a re a s . T h e t re a t e d w a s t e w a t e r f ro m t h e s it e 
d is c h a rg e s d ire c t ly t o t h e s h o re o f B e lfa s t L o u g h . 
O n o c c a s io n s , w h e n t h e f o w a r r iv in g a t t h e 
t re a t m e n t w o r k s is in e x c e s s o f w h a t it c a n t re a t , 
c o m b in e d s e w e r o v e r f o w s a ls o o p e ra t e a n d 
d is c h a rg e d ilu t e s e w a g e a t t h e s a m e lo c a t io n . 

In J a n u a r y 2 0 1 9 N I W a t e r a s s e s s e d t h a t t h e re w a s 
o v e r 1 0 0 t o n s o f s e w a g e re la t e d d e b r is o n t h e 
s h o re lin e n e a r t h e W h it e h o u s e a re a , m o s t o f w h ic h 
h a s s in c e b e e n re m o v e d , b u t w ill c o n t in u e t o 

2 0 1 9 b y D A E R A 5 in d ic a t e d a d e c lin e in q u a lit y 
o f t h e B e lfa s t L o u g h S h e llf s h W a t e r P ro t e c t e d 
A re a d u e t o e x c e s s iv e a m o u n t s o f b a c t e r ia . T h is 
m e a n s t h a t t h e s h e llf s h c a n n o t b e h a r v e s t e d 
a n d p u t in t o t h e fo o d c h a in w it h o u t c o m p le x 
p u r if c a t io n p ro c e s s e s f rs t b e in g fo llo w e d , 
w h ic h im p a c t s o n t h e e c o n o m ic s u s t a in a b ilit y 
o f t h is im p o r t a n t in d u s t r y . 

a c c u m u la t e u n t il in v e s t m e n t is s e c u re d a n d t h e 
u n s a t is fa c t o r y o v e r f o w s a re re s o lv e d . T h is d e b r is 
c o n t a in s m a t e r ia ls s u c h a s w e t w ip e s , p la s t ic ra z o rs 
a n d h y g ie n e p ro d u c t s t h a t a re n o t a p p ro p r ia t e fo r 
b e in g f u s h e d d o w n t o ile t s . T h e s e it e m s a re m o s t ly 
m a d e o f p la s t ic a n d c a n b lo c k t h e o v e r f o w s c re e n s 
d e s ig n e d t o re t a in m a t e r ia l w it h in t h e s e w e ra g e 
s y s t e m w h e n it o v e r f o w s . I t c a n a ls o b lo c k t h e 
p ip e s a n d p u m p s n e e d e d t o c o n v e y t h e s e w a g e 
t o t h e W w T W . T h e v o lu m e o f t h e d e b r is t h a t 
a c c u m u la t e s in s o m e lo c a t io n s is o n ly a n in d ic a t o r 
o f t h e m u c h la rg e r v o lu m e o f m a t e r ia ls t h a t is 
d is p e rs e d in t o t h e w id e r f re s h w a t e r a n d m a r in e 
e n v iro n m e n t . 

Sea Outfall at Whitehouse WwTW and sewerage related debris on nearby shore 

5 h t t p s ://w w w .d a e ra -n i.g o v .u k /p u b lic a t io n s /s h e llf s h -a c t io n -p la n s -2 0 1 9 

https://www.daera-n


          

         
      

       
         

         
        

        
      

      
       

           
       

       
   

S D IP C O N S U LTA T IO N D O C U M E N T T H E N E E D F O R I N V E S T M E N T | 4 9 

Figure 4.13 - Inner Belfast Lough WwTWs 

4 .1 3 F ig u re 4 .1 3 a b o v e s h o w s t h e lo c a t io n o f t h e 
d e s ig n a t e d s h e llf s h w a t e rs w it h in In n e r B e lfa s t 
L o u g h , t h e d e s ig n a t e d b a t h in g w a t e rs in O u t e r 
B e lfa s t L o u g h a n d t h e lo c a t io n o f t h e 6 W w T W 
t h a t d is c h a rg e in t o B e lfa s t L o u g h . A s w e ll a s 
b e in g s u b je c t t o t h e t id e , a c o u n t e r c lo c k w is e 
g y re w it h in t h e lo u g h d ire c t ly im p a c t s o n t h e 
d is p e rs a l o f n u t r ie n t s f ro m W w T W d is c h a rg e s , 

b y d ra w in g t h e n u t r ie n t s f ro m C a r r ic k fe rg u s 
a n d G re e n is la n d b a c k in t o t h e s h a llo w w a t e rs 
o f t h e in n e r lo u g h . T h is h a s a d ire c t im p a c t o n 
t h e w a t e r q u a lit y a t t h e d e s ig n a t e d S h e llf s h 
W a t e rs a n d s u b s e q u e n t ly t h e q u a lit y o f t h e 
s h e llf s h t h a t a re h a r v e s t e d . 



CHAPTER 04
THE NEED FOR 
INVESTMENT

         
      

        
      

          
       

          
        

         
        
        

        
   

       
      

       
        

       
      

        
      

NEED TO FACILITATE ECONOMIC GROWTH 
4 .1 4 In re c e n t y e a rs t h e c it y h a s b e e n re v it a lis e d 

t h ro u g h in v e s t m e n t in c u lt u ra l fa c ilit ie s , re t a il, 
le is u re a n d h o u s in g . P r io r t o t h e C o v id -1 9 
p a n d e m ic , t h e 2 0 1 8 A n n u a l T o u r is m S t a t is t ic s 
R e p o r t s h o w e d t h a t N I t o u r is t n u m b e rs 
h a d in c re a s e d f ro m 4 m illio n o v e r n ig h t t r ip s 
in 2 0 1 3 t o 5 m illio n t r ip s in 2 0 1 8 , re s u lt in g in 
a n e s t im a t e d £ 9 6 8 m b e in g s p e n t in t h e lo c a l 
e c o n o m y a n n u a lly . B e lfa s t is a t t h e c e n t re o f 
t h is g ro w t h w it h n e w h o t e ls o p e n in g in t h e 
c it y in re c e n t y e a rs a n d a n n u a l c ru is e s h ip 
d o c k in g s m o re t h a n d o u b lin g , f ro m 5 7 in 2 0 1 3 
t o 1 1 8 in 2 0 1 8 . 

4 .1 5 To c o n t in u e t o fa c ilit a t e t h is e c o n o m ic 
d e v e lo p m e n t a m o d e r n , f t fo r p u r p o s e 
s e w e ra g e a n d d ra in a g e n e t w o r k is e s s e n t ia l. 
T h is w a s s u m m e d u p s u c c in c t ly a t t h e 2 0 1 8 
B e lfa s t R e g io n C it y D e a l c o n fe re n c e b y t h e 
In s t it u t io n o f C iv il E n g in e e rs , w h o s t a t e d : 

“If y o u w a n t t o p u t u p t h e c ra n e s 
y o u h a v e t o in v e s t in t h e d ra in s .” 

Figure 4.14 - New Ulster University Belfast Campus under construction 

https://www.nisra.gov.uk/sites/nisra.gov.uk/files/publications/Annual-Tourism-Statistics-Publication-2018%281%29.pdf
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Figure 4.18 - Indicative Wastewater System Capacity 

(N I W a t e r w ill h o n o u r e x is t in g c o m m it m e n t s t o p ro v id e c o n n e c t io n s fo r p re v io u s ly a p p ro v e d p la n n in g a p p lic a t io n s ) 

© C ro w n c o p y r ig h t a n d d a t a b a s e r ig h t 2 0 2 0 N IM A M O U 5 7 7 .7 In s u f c ie n t w a s t e w a t e r s y s t e m c a p a c it y , N I W a t e r re t u r n in g 
n e g a t iv e re s p o n s e s t o n e w p la n n in g c o n s u lt a t io n s . 

W a s t e w a t e r s y s t e m c a p a c it y c o n s t ra in t s id e n t if e d , u n d e r 
fu r t h e r in v e s t ig a t io n . P o t e n t ia l fo r N I W a t e r t o re t u r n 
n e g a t iv e re s p o n s e s t o n e w p la n n in g c o n s u lt a t io n s . 

W a s t e w a t e r s y s t e m c a p a c it y c o n s t ra in t s id e n t if e d , 
p o t e n t ia l fo r N I W a t e r t o re t u r n n e g a t iv e re s p o n s e s t o 
n e w p la n n in g c o n s u lt a t io n s . 

4 .1 6 In 2 0 1 7 B e lfa s t C it y C o u n c il (B C C ) p u b lis h e d c o n f r m e d t h a t , w it h o u t s ig n if c a n t le v e ls o f 
T h e B e lfa s t A g e n d a , s e t t in g o u t a v is io n in v e s t m e n t in t h e B e lfa s t s e w e ra g e n e t w o r k a n d 
fo r B e lfa s t in 2 0 3 5 - “B e lfa s t w ill b e a c it y re - W w T W , it m a y h a v e t o re fu s e n e w c o n n e c t io n s . 
im a g in e d a n d re s u rg e n t . A g re a t p la c e t o liv e In s o m e p a r t s o f g re a t e r B e lfa s t , N I W a t e r h a s 
a n d w o r k fo r e v e r y o n e .” a lre a d y h a d t o p ro v id e n e g a t iv e p la n n in g 

c o n s u lt a t io n re s p o n s e s t o p la n n e r s , d u e t o a 
4 .1 7 To h e lp a c h ie v e t h is , B C C h a s p u b lis h e d g ro w t h la c k o f c a p a c it y . N I W a t e r w ill, h o w e v e r, h o n o u r 

p la n s fo r t h e c it y , w it h a g ro w t h a s p ira t io n o f e x is t in g c o m m it m e n t s t o p ro v id e c o n n e c t io n s 
6 6 ,0 0 0 a d d it io n a l p o p u la t io n b y 2 0 3 5 , t a rg e t s t o fo r p re v io u s ly a p p ro v e d p la n n in g a p p lic a t io n s . 
d e liv e r 3 3 ,0 0 0 n e w h o m e s , in c lu d in g 1 ,8 0 0 s o c ia l 
h o u s in g u n it s , 4 6 ,0 0 0 a d d it io n a l jo b s , 1 .5 m illio n 4 .1 9 T h e m a p a t f g u re 4 .1 8 is a n in d ic a t iv e 
s q u a re fe e t o f G ra d e A o f c e a c c o m m o d a t io n illu s t ra t io n o f w a s t e w a t e r s y s t e m c a p a c it y 
a n d a t le a s t 3 ,0 0 0 n e w h o t e l b e d s p a c e s b y 2 0 2 1 . id e n t if e d in S e p t e m b e r 2 0 2 0 b y N I W a t e r a n d 

is c u r re n t ly u n d e r re v ie w . W a s t e w a t e r s y s t e m 
4 .1 8 H o w e v e r, d e liv e r y o f t h e s e p la n s c o u ld b e c a p a c it y is s u e s a re e m e rg in g a s LW W P s t u d ie s 

im p a c t e d b y t h e la c k o f c a p a c it y in t h e a n d a p p ra is a ls p ro g re s s . 
s e w e ra g e n e t w o r k s a n d W w T W . N I W a t e r h a s 

https://www.belfastcity.gov.uk/belfastagenda


         
    

        
      

     
     

       
         

       
      

    

      
      

        
  

   
      

          
       

     
      
       

        
       

 

         
      

      
 

         
     

       
        

       
       

       
        

       
        
      

         
      

      
       

       
     

       
         

       
      

    

CHAPTER 05 
LIVING WITH WATER: 
THE NEW APPROACH 

NEED FOR A NEW APPROACH 
5 .1 A s o u t lin e d in c h a p t e r 4 , m u c h o f t h e 

d ra in a g e a n d w a s t e w a t e r in f ra s t ru c t u re 
s e r v in g g re a t e r B e lfa s t is in n e e d o f u rg e n t 
u p g ra d e a n d re q u ire s s ig n if c a n t le v e ls o f 
a d d it io n a l in v e s t m e n t t o p ro t e c t a g a in s t 
f o o d in g , e n h a n c e t h e w a t e r e n v iro n m e n t 
a n d t o fa c ilit a t e e c o n o m ic g ro w t h . H o w e v e r, 
in v e s t m e n t a lo n e is n o t e n o u g h , w e n e e d t o d o 
t h in g s d if e re n t ly a n d d e liv e r a n in t e g ra t e d a n d 
c a t c h m e n t b a s e d a p p ro a c h t o fu t u re d ra in a g e 
a n d w a s t e w a t e r m a n a g e m e n t . 

5 .2 T h e c h a lle n g e s o f d e liv e r in g in t e g ra t e d 
d ra in a g e a re re c o g n is e d in S u s t a in a b le W a t e r, 
A L o n g Te r m W a t e r S t ra t e g y w h ic h in c lu d e s a 
s t ra t e g ic a im t o : 

P ro v id e S u s t a in a b le In t e g ra t e d 
D ra in a g e in R u ra l a n d U r b a n A re a s . 

5 .3 T h is is a b o u t t a k in g a h o lis t ic a p p ro a c h t o ru ra l 
a n d u r b a n d ra in a g e p ro v is io n b y e n s u r in g t h a t 
w a t e rc o u rs e s , c u lv e r t s , s e w e rs , ro a d d ra in a g e 
a n d s u r fa c e w a t e r d ra in a g e a re c o n s t ru c t e d 
a n d o p e ra t e d in a n in t e g ra t e d m a n n e r t o 
a d d re s s f o o d r is k . To a c h ie v e t h is , s t a k e h o ld e rs 
m u s t w o r k t o g e t h e r t o d e v e lo p a n d d e liv e r 
o u t c o m e s t h a t : 

• a re w id e r t h a n t h e in d iv id u a l fo c u s o f a n y 
o n e p a r t ic ip a n t , in a c c o rd a n c e w it h t h e 
a p p ro a c h t a k e n in t h e P ro g ra m m e fo r 
G o v e r n m e n t ; a n d 

• a d d re s s is s u e s in w a t e r q u a lit y a n d t h e r is k 
o f f o o d in g a t t h e s a m e t im e . 

5 .4 W it h o u t a s u s t a in a b le a n d in t e g ra t e d a p p ro a c h 
t o d ra in a g e , ra in w a t e r w ill ru n q u ic k ly o f 
p o o r ly -m a n a g e d la n d u p s t re a m o f a t o w n w it h 
in s u f c ie n t o p p o r t u n it y t o s o a k in t o t h e g ro u n d 
a n d re c h a rg e g ro u n d w a t e r, o r b e c a p t u re d fo r 
ir r ig a t io n a n d o t h e r a g r ic u lt u ra l u s e s . T h is w a t e r 
re a c h e s t h e t o w n v e r y q u ic k ly , v ia w a t e rc o u rs e s 
a n d c u lv e r t s , a n d is in c re a s e d b y ru n o f f ro m 
ra in fa llin g o n t o im p e r m e a b le s u r fa c e s in 
t h e t o w n . T h is b e c o m e s a f a s h f o o d w h ic h 
o v e r w h e lm s p ip e d d ra in a g e s y s t e m s a n d c a u s e s 
s e w e r o v e r f o w s a n d p ro p e r t y f o o d in g (o f t e n 
w it h s e w a g e ). W h e n t h is n o w h e a v ily -p o llu t e d 
w a t e r d ra in s a w a y in t o t h e w a t e rc o u rs e s a n d 
s e w e ra g e n e t w o r k s it c o n t in u e s d o w n s t re a m 
t o t h e n e x t c o m m u n it y c a u s in g t h e s a m e 
p ro b le m s t h e re . T h e v o lu m e s o f w a t e r a re o f t e n 
a ls o t o o g re a t fo r W w T W t o a c c o m m o d a t e 
re s u lt in g in u n t re a t e d s e w a g e d is c h a rg in g in t o 
t h e w a t e rc o u rs e s a n d c o a s t a l w a t e rs . 
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5 .5 T h e s e p ro b le m s c a n b e a lle v ia t e d t h ro u g h a n NEED FOR PARTNERSHIP WORKING 
in t e g ra t e d a n d c a t c h m e n t b a s e d a p p ro a c h t o 
fu t u re d ra in a g e a n d w a s t e w a t e r m a n a g e m e n t . 5 .7 T h ro u g h a n a ly s is c a r r ie d o u t a s p a r t o f t h e 
F o r g re a t e r B e lfa s t , t h is is a b o u t t a k in g a s t ra t e g ic d e v e lo p m e n t o f t h e L o n g Te r m W a t e r S t ra t e g y , 
a n d c o lla b o ra t iv e a p p ro a c h t o in v e s t m e n t in s t a k e h o ld e rs id e n t if e d t h a t s ig n if c a n t le v e ls o f 
d ra in a g e a n d w a s t e w a t e r m a n a g e m e n t t h ro u g h in v e s t m e n t w e re n e e d e d t o p ro v id e a m o d e r n , 
d e v e lo p m e n t a n d d e liv e r y o f t h is P la n . T h is e f e c t iv e a n d e f c ie n t d ra in a g e a n d w a s t e w a t e r 
in c lu d e s m a n a g in g ra in w a t e r h ig h e r u p t h e s y s t e m t o s e r v e g re a t e r B e lfa s t . H o w e v e r, it w a s 
c a t c h m e n t t h ro u g h g o o d a g r ic u lt u ra l a n d la n d re c o g n is e d t h a t t h is c o u ld n o t b e d e liv e re d b y 
m a n a g e m e n t p ra c t ic e in c lu d in g t h e u s e o f o n e o rg a n is a t io n a lo n e a n d t h a t m o re e f e c t iv e 
N a t u ra l F lo o d M a n a g e m e n t (N F M ). T h is h e lp s t o in t e g ra t e d s o lu t io n s h a d t o b e fo u n d . 
c o n t ro l ru n -o f , re d u c e a g r ic u lt u ra l p o llu t io n , s o il 
e ro s io n a n d re d u c e p e a k f o w s . T h e p ro v is io n o f 5 .8 A lt h o u g h D f I R o a d s a n d R iv e rs , N I W a t e r, a n d 
f o o d s t o ra g e a re a s fu r t h e r d o w n t h e c a t c h m e n t t h e N o r t h e r n Ire la n d E n v iro n m e n t A g e n c y 
re t a in s w a t e r d u r in g t im e s o f h ig h ra in fa ll, (N IE A ) a ll h a v e s o m e d ra in a g e re s p o n s ib ilit ie s , 
h e lp in g t o m a n a g e d o w n s t re a m f o o d in g . t h e ir fo c u s h a s t ra d it io n a lly b e e n o n p re p a r in g 
T h e s e s t o ra g e a re a s h e lp e v e n o u t d is c h a rg e t o in v e s t m e n t p la n s t o a d d re s s t h e ir o w n 
m a in t a in r iv e r f o w in t im e s o f d ro u g h t w h ile in d iv id u a l re s p o n s ib ilit ie s re la t e d t o d ra in a g e 
a ls o p ro v id in g a ra n g e o f h a b it a t s t o im p ro v e a n d w a s t e w a t e r m a n a g e m e n t . T h is a p p ro a c h 
b io d iv e rs it y . d o e s n ’t a lw a y s le n d it s e lf t o s o lv in g m u lt ip le 

is s u e s a n d p ro v id in g b e n e f t s fo r a ll. 
5 .6 T h is c a t c h m e n t b a s e d a p p ro a c h is v e r y m u c h 

in lin e w it h c u r re n t b e s t p ra c t ic e in c lu d in g 5 .9 F o r e x a m p le , o n e o f t h e b ig g e s t is s u e s t h a t 
re c e n t g u id a n c e b y t h e C o n s t ru c t io n In d u s t r y n e e d s a d d re s s e d is t h e a m o u n t o f s u r fa c e 
R e s e a rc h a n d In fo r m a t io n A s s o c ia t io n (C IR IA ) w a t e r e n t e r in g o u r d ra in a g e a n d w a s t e w a t e r 
o n ‘D e liv e r in g B e t t e r W a t e r M a n a g e m e n t in f ra s t ru c t u re . W h e n c le a n ra in w a t e r m ix e s 
t h ro u g h t h e P la n n in g S y s t e m ’6 . w it h s e w a g e , it n o t o n ly in c re a s e s w a s t e w a t e r 

c o lle c t io n a n d t re a t m e n t c o s t s b u t it a ls o 
c a u s e s in c re a s e d in s t a n c e s o f p o llu t io n a n d 
f o o d in g . H o w e v e r, a s s h o w n in F ig u re 5 .9 , 
t h is is a p ro b le m t h a t c a n n o t b e s o lv e d b y o n e 
o rg a n is a t io n in is o la t io n ; a n in t e g ra t e d a n d 
c o lla b o ra t iv e a p p ro a c h is n e e d e d . 

6 h t t p s ://w w w .c ir ia .o rg / It e m D e t a il? iP ro d u c t C o d e =C 7 8 7 F & C a t e g o r y =F R E E P U B S 

https://www.c
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Figure 5.9 - The Issue Cycle 

03 

L o c a l A u t h o r i t y & 
O t h e r S t a k e h o l d e r s 

01 
R iv e r s a t c u r r e n t c a p a c i t y P r o p o s e d d e v e lo p m e n t 

N e e d p h y s ic a l s p a c e t o R e q u ire s s u r fa c e a n d fo u l 
a t t e n u a t e a n d s t o re w a t e r ISSUE d is c h a rg e s 

CYCLE 
D f I R o a d s & 

R i v e r s 
N I W a t e r 

02 
S e w e r s a n d W W T W a t /b e y o n d c a p a c i t y 
N e e d s t o r m w a t e r s e p a ra t io n a n d s u r fa c e 

w a t e r d is c h a rg e t o w a t e rc o u rs e 

DEVELOPMENT OF THE NEW LWWP APPROACH 5 .1 1 T h e s e w e re t h e M e t ro p o lit a n G la s g o w S t ra t e g ic 
D ra in a g e P a r t n e rs h ip (M G S D P ) a n d t h e 

5 .1 0 T h ro u g h t h e LW W P, D f I o f c ia ls h a v e b e e n R a in S c a p e p ro g ra m m e d e liv e re d in L la n e lli 
t a k in g a le a d in g ro le in d e v e lo p in g p a r t n e rs h ip s b y W e ls h W a t e r a n d C a r m a r t h e n s h ire C o u n t y 
w it h m a n y s t a k e h o ld e rs a c ro s s c e n t ra l a n d lo c a l C o u n c il. T h e fo llo w in g c a s e s t u d y is o f a s u r fa c e 
g o v e r n m e n t a n d t h e p r iv a t e s e c t o r t o d e v e lo p w a t e r m a n a g e m e n t p ro je c t c o m p le t e d u n d e r 
a n e w a p p ro a c h fo r in t e g ra t e d d ra in a g e a n d t h e R a in S c a p e p ro g ra m m e in L la n e lli. 
w a s t e w a t e r m a n a g e m e n t . T h is w o r k h a s 
in c lu d e d e x a m in in g a lt e r n a t iv e a n d in n o v a t iv e 
a p p ro a c h e s t h a t a re b e in g im p le m e n t e d in 
o t h e r c it ie s w it h c a t c h m e n t s s im ila r t o B e lfa s t . 
T w o e x a m p le s o f e f e c t iv e p a r t n e rs h ip a n d 
p ro g ra m m e w o r k in g w e re id e n t if e d w h e re 
s t a k e h o ld e rs h a d s u c c e s s fu lly w o r k e d t o g e t h e r 
t o d e liv e r in t e g ra t e d s h a re d d ra in a g e a n d 
w a s t e w a t e r m a n a g e m e n t s o lu t io n s . 

https://www.mgsdp.org/
https://www.mgsdp.org/
https://corporate.dwrcymru.com/en/community/environment/our-projects/rainscape/rainscape-llanelli
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CASE STUDY STORING SURFACE WATER IN GREEN SPACES 

Q U E E N M A R Y ’S W A L K , L L A N E L L I , W A L E S 

T h e s e w e ra g e n e t w o r k in L la n e lli, W a le s w a s u n d e r 
in c re a s in g p re s s u re d u e t o t h e h ig h v o lu m e s o f 
s t o r m w a t e r it h a d t o m a n a g e . In S e p t e m b e r 
2 0 1 3 , W e ls h W a t e r, w o r k in g in c o lla b o ra t io n w it h 
o t h e r s t a k e h o ld e rs , c o m p le t e d a R a in S c a p e p ro je c t 
t o c o n s t ru c t a n a t u ra l c o n v e y a n c e a n d s t o ra g e 
c h a n n e l k n o w n a s a ‘s w a le ’ o n t h e Q u e e n M a r y ’s 
W a lk p la y in g f e ld s . D u r in g p e r io d s o f h e a v y 

ra in fa ll t h e s w a le h o ld s t h e w a t e r b a c k , a llo w in g 
e v a p o ra t io n a n d in f lt ra t io n b e fo re g ra d u a lly 
re le a s in g t h e re m a in in g w a t e r in t o t h e s e w e r 
n e t w o r k . T h e s w a le h a s b e e n p la n t e d o u t w it h 
a ra n g e o f a t t ra c t iv e p la n t s a n d t re e s t o h e lp 
h o ld b a c k m o re ra in w a t e r. T h e p ro je c t , w h ic h 
c o s t in t h e re g io n o f £ 8 5 0 ,0 0 0 w ill p o t e n t ia lly 
re m o v e a p p ro x im a t e ly 4 ,3 6 5 c u b ic m e t re s 
(4 .3 6 5 m illio n lit re s ) o f w a t e r a y e a r f ro m t h e 
s e w e r n e t w o r k . 

Photos of Swale at Queen Mary’s Walk, Llanelli, Wales courtesy of ARUP 

5 .1 2 T h e s e p ro g ra m m e s illu s t ra t e d t h e b e n e f t s 
o f s t a k e h o ld e rs w o r k in g t o g e t h e r, t o c re a t e 
c a t c h m e n t b a s e d s o lu t io n s , w h e re : 

• s u r fa c e w a t e r d is c h a rg e s in t o c o m b in e d 
s e w e rs a re re d u c e d o r re m o v e d t h ro u g h a 
p ro c e s s k n o w n a s ‘s t o r m s e p a ra t io n ’; 

• s u r fa c e w a t e r is m a n a g e d a t s o u rc e ; 

• d ra in a g e w o r k s u n d e r t a k e n in u r b a n a re a s 
in c lu d e a fo c u s o n im p ro v in g a m e n it y a n d 
b io d iv e rs it y (fo r e x a m p le d a y lig h t in g a 
c u lv e r t e d w a t e rc o u rs e t o re d u c e t h e r is k 
o f f o o d in g m a y a ls o a llo w t h is t o b e c o m e 
a n a t t ra c t iv e fe a t u re w it h in a n u r b a n p a r k ); 

• d e t a ile d a s s e t s u r v e y s a n d in t e g ra t e d 
d ra in a g e m o d e llin g a re u s e d t o a s s e s s t h e 
m o s t e f e c t iv e w a y o f c o n v e y in g w a t e r t o 
t h e s e a ; 

• d e t a ile d w a t e r q u a lit y s a m p lin g a n d 
in t e g ra t e d e n v iro n m e n t a l m o d e llin g a re 
u s e d t o d e t e r m in e t h e e x t e n t o f in c re a s e d 
s t o r m s t o ra g e a n d w a s t e w a t e r t re a t m e n t ; 
a n d 

• c o n s t ru c t io n w o r k s a re in t e g ra t e d t o 
a d d re s s a ll t y p e s o f f o o d in g h o lis t ic a lly a t 
t h e s a m e t im e . 
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NEED FOR CATCHMENT BASED SOLUTIONS 
5 .1 3 D ra in a g e a n d w a s t e w a t e r s o lu t io n s 

im p le m e n t e d in t h e p a s t h a v e t e n d e d t o b e 
o f a c o n v e n t io n a l n a t u re w h e t h e r t h is w a s v ia 
c o n s t ru c t in g b ig g e r d ra in a g e p ip e s o r b u ild in g 
t a lle r f o o d w a lls . T h e s e o f -t h e -s h e lf s o lu t io n s 
a re u s u a lly t r ie d a n d t e s t e d w it h lo w le v e ls o f 
r is k a n d t h e re fo re a p p e a r a t t ra c t iv e . H o w e v e r, 

CASE STUDY CONVENTIONAL SEWERAGE DESIGN 

In 2 0 1 3 , N I W a t e r e s t im a t e d t h a t fo r t h e 
G le n m a c h a n s e w e ra g e s u b c a t c h m e n t o f B e lfa s t 
W w T W (w h ic h is a ro u n d 1 5 % o f t h e t o t a l a re a 
t h a t d ra in s t o t h e w o r k s ) o v e r £ 1 5 0 m w o u ld b e 
re q u ire d t o p ro v id e in c re a s e d c a p a c it y t o a d d re s s 
t h e r is k o f o u t o f s e w e r f o o d in g a n d t o c lo s e 2 1 
u n s a t is fa c t o r y c o m b in e d s e w e r o v e r f o w s . 

A c o n v e n t io n a l s o lu t io n w a s s c o p e d u n d e r 
w h ic h t h e f o w fro m t h e s e o v e r f o w s w o u ld b e 
in t e rc e p t e d , s t o re d in s t o r m t a n k s b e fo re b e in g 
d ra in e d v ia t h e e x is t in g B e lfa s t S e w e rs T u n n e l 
(A n n e x B ) t o B e lfa s t W w T W a n d t h e n p u m p e d 
u p o v e r 4 5 m e t re s b e fo re b e in g t re a t e d a n d 
f n a lly d is c h a rg e d in t o B e lfa s t L o u g h . 

If t h is s o lu t io n h a d b e e n c o n s t ru c t e d it w o u ld 
h a v e le d t o a le g a c y o f h ig h e r o p e ra t io n a l c o s t s 
a n d c a r b o n e m is s io n s . S u r fa c e w a t e r f ro m t h is 
la rg e a re a o f B e lfa s t w o u ld h a v e b e e n p u m p e d 
u p t o 5 t im e s , s t o re d in m u lt ip le lo c a t io n s , 
a n d f n a lly t re a t e d . T h e s h e e r s c a le o f t h is 
c o n v e n t io n a l s o lu t io n w a s t h o u g h t t o b e t h e 
o n ly w a y a h e a d a t t h a t t im e a s t h e re w a s : 

• lim it e d s u p p o r t t o d e a l w it h s u r fa c e w a t e r a t 
s o u rc e f ro m p o lic y m a k e rs a n d la n d o w n e rs ; 

• lim it e d c a p a c it y in t h e w a t e rc o u rs e s t o a llo w 
a n y fu r t h e r s t o r m d is c h a rg e s s o a s t o p ro t e c t 
a g a in s t f o o d in g d o w n s t re a m ; a n d 

a s s h o w n in t h e c a s e s t u d y b e lo w , c o n v e n t io n a l 
s o lu t io n s c a n in v o lv e e x t e n s iv e o p e ra t in g a n d 
m a in t e n a n c e c o s t s w h ic h c a n m a k e t h e m 
u n s u s t a in a b le in t h e lo n g t e r m . 

• in a d e q u a t e u n d e rs t a n d in g o f t h e s o u rc e s 
o f p o llu t io n a n d h o w t h e e n v iro n m e n t 
n a t u ra lly d e g ra d e s a n d d is p e rs e s p o llu t io n , 
w h ic h re q u ire d N IE A t o t a k e a p re c a u t io n a r y 
a p p ro a c h t o fu t u re c o m b in e d s e w e r 
o v e r f o w s in o rd e r t o h a v e c o n f d e n c e t h a t 
w a t e r q u a lit y t a rg e t s w o u ld b e m e t . 

T h e s o lu t io n fo r t h e G le n m a c h a n S e w e ra g e 
n e t w o r k is n o w b e in g re e x a m in e d a s p a r t o f t h e 
w id e r in t e g ra t e d d ra in a g e in v e s t m e n t p la n n in g 
w o r k fo r t h is P la n . T h is in c lu d e s e x a m in in g 
o p p o r t u n it ie s t o p ro v id e a d d it io n a l w a t e rc o u rs e 
c a p a c it y t o fa c ilit a t e s u r fa c e w a t e r d is c h a rg e s 
a n d re d u c e t h e lo a d in g o n t h e c o m b in e d 
s e w e ra g e n e t w o r k w h ic h c o u ld re d u c e t h e s c a le 
o f t h e p ro p o s e d s e w e ra g e u p g ra d e s . 
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5 .1 4 C o n v e n t io n a l d ra in a g e a n d w a s t e w a t e r 
s o lu t io n s a re o f t e n fo c u s s e d o n a d d re s s in g 
t h e lo c a l s y m p t o m s o f a m o re s t ra t e g ic is s u e 
w h ic h re q u ire s a c o lla b o ra t iv e c a t c h m e n t 
b a s e d a p p ro a c h t o s o lv e s u c h a s m a k in g 
s p a c e fo r s u r fa c e w a t e r a c ro s s a n e n t ire u r b a n 
a re a . B e c a u s e o f t h is , c o n v e n t io n a l s o lu t io n s 
s o m e t im e s in a d v e r t e n t ly c a u s e o r e x a c e r b a t e 
p ro b le m s e ls e w h e re in t h e c a t c h m e n t . 

5 .1 5 F o r e x a m p le , b u ild in g a c o n v e n t io n a l f o o d w a ll 
m ig h t p re v e n t lo c a lis e d f o o d in g f ro m a r iv e r. 
H o w e v e r, t h e in c re a s e d w a t e r le v e ls t h is c re a t e s 
in t h e r iv e r d u r in g a s t o r m e v e n t c o u ld p re v e n t 
t h e s u r fa c e d ra in a g e s y s t e m s in t h e a re a b e in g 
a b le t o d is c h a rg e d u r in g a s t o r m e v e n t c a u s in g 
t h e m t o b a c k u p a n d c re a t e f o o d in g . T h e 
b ig g e r p ro b le m m a y a c t u a lly b e t h e f o w o f 
w a t e r d o w n t h e r iv e r d u r in g t h e s t o r m e v e n t . 
T h e c a t c h m e n t b a s e d s o lu t io n m ig h t b e t o s lo w 
t h e r iv e r f o w d o w n b y p ro v id in g f o o d s t o ra g e 
u p s t re a m u s in g lo w im p a c t g re e n s p a c e s . 

IMPORTANCE OF BLUE/GREEN 
INFRASTRUCTURE 
5 .1 6 G re e n s p a c e s s u c h a s p a r k s , s p o r t s p it c h e s , g o lf 

c o u rs e s , f e ld s a n d p r iv a t e g a rd e n s h a v e n o t 
t ra d it io n a lly b e e n c o n s id e re d t o b e d ra in a g e 
in f ra s t ru c t u re . Ye t , w h e n t h e s e g re e n s p a c e s 
a re d e v e lo p e d a n d re p la c e d w it h h a rd s u r fa c e s , 
t h e ra in w a t e r t h a t w a s p re v io u s ly a b s o r b e d a n d 
a t t e n u a t e d b e c o m e s s u r fa c e w a t e r w h ic h c a n 
c a u s e f o o d in g . G re e n s p a c e s t h e re fo re a lre a d y 
p la y a k e y ro le in m a n a g in g s u r fa c e w a t e r f o o d 
r is k a n d s h o u ld b e c o n s id e re d a s a n in t e g ra l 
p a r t o f t h e u r b a n d ra in a g e s y s t e m . 

5 .1 7 W h e n c o n s id e re d h o lis t ic a lly , e x is t in g g re e n 
s p a c e s a n d b lu e c o r r id o rs s u c h a s r iv e rs c a n 
fo r m a n e x t e n s iv e c it y -w id e n e t w o r k o f b lu e / 
g re e n in f ra s t ru c t u re t h a t c a n d ra in , a b s o r b a n d 
re t a in w a t e r. O p p o r t u n it ie s fo r u s in g b lu e / 
g re e n in f ra s t ru c t u re a re d is c u s s e d in d e t a il in 
C h a p t e rs 7 , 8 a n d 9 . B lu e /g re e n in f ra s t ru c t u re 
o f e rs m a n y m o re b e n e f t s t o c o m m u n it ie s t h a n 
ju s t d ra in a g e b y p ro v id in g n e w o p p o r t u n it ie s 
fo r w a lk in g a n d c y c lin g a n d a c t in g a s a c a t a ly s t 
fo r c u lt u ra l c h a n g e in t h e w a y w e liv e a n d 
t ra v e l. T h e In f ra s t ru c t u re M in is t e r, N ic h o la 
M a llo n h a s re c o g n is e d t h e s e b e n e f t s a n d h a s 
p ro v id e d a n e w £ 2 0 m b lu e /g re e n in f ra s t ru c t u re 
fu n d in 2 0 2 0 /2 1 . In a n n o u n c in g t h e n e w fu n d 
t h e M in is t e r s a id : 

T h e £ 2 0 m fu n d in g fo r b lu e / 
g re e n in f ra s t ru c t u re w ill s u p p o r t 
o u r c o m m u n it ie s t h ro u g h t h is 
t ra n s fo r m a t io n , p ro m o t in g a c t iv e 
t ra v e l a n d s h a p in g o u r p la c e s t o liv e in 
t h e n e w n o r m a l. T h is fu n d in g w ill b e 
c o m m u n it y le d a n d d e p a r t m e n t a lly 
s u p p o r t e d . In p a r t n e rs h ip w e c a n 
e n s u re la s t in g c h a n g e fo r p e o p le 
a c ro s s t h e n o r t h . 
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CASE STUDY CONNSWATER COMMUNITY GREENWAY 

P h o t o c o u r t e s y o f w w w .s c e n ic ire la n d .c o m 

T h e £ 4 0 m C o n n s w a t e r C o m m u n it y G re e n w a y 
p ro je c t h a s d e v e lo p e d a n e w 9 k m lin e a r p a r k 
t h ro u g h E a s t B e lfa s t , w h ic h c o n n e c t s e x is t in g 
g re e n a n d o p e n s p a c e s a n d p ro v id e s a c c e s s ib le 
p a t h s fo r b o t h w a lk in g a n d c y c lin g . 

T h e G re e n w a y fo llo w s t h e p a t h s o f t h e 
C o n n s w a t e r, K n o c k a n d L o o p r iv e rs w h ic h h a v e 
a ll b e e n a r t if c ia lly a lt e re d a t s o m e t im e in t h e 
p a s t . T h e p ro je c t re s t o re d t h e r iv e rs b a c k t o m o re 
n a t u ra l fo r m s in o rd e r t o in c re a s e b io d iv e rs it y , 
a llo w in g g re a t e r p u b lic a c c e s s a n d im p ro v in g 
t h e ir g e n e ra l a p p e a ra n c e . D e b r is a n d ru b b is h 
w e re a ls o re m o v e d f ro m r iv e r b a n k s a n d s t o n e 
re t a in in g w a lls w e re re p la c e d w it h m o re n a t u ra l 
fo r m s in c lu d in g n a t iv e a q u a t ic p la n t in g . T h e s e 

m e a s u re s a im e d t o s u p p o r t fu t u re im p ro v e m e n t s 
in t h e r iv e rs ’ e c o lo g ic a l s t a t u s , a s re q u ire d b y t h e 
W a t e r F ra m e w o r k D ire c t iv e . 

T h e G re e n w a y h a s a ls o h e lp e d a lle v ia t e f o o d 
r is k in E a s t B e lfa s t . T h e f o o d a lle v ia t io n e le m e n t 
o f t h e p ro je c t , in c o r p o ra t in g 4 .1 k m o f n e w 
re in fo rc e d c o n c re t e f o o d w a lls a n d 1 .2 k m o f f o o d 
e m b a n k m e n t s , h a s h e lp e d t o re d u c e t h e r is k o f 
f o o d in g t o a p p ro x im a t e ly 1 7 0 0 h o m e s . 

O n e o f t h e m o s t v is ib le e le m e n t s o f t h e 
C o n n s w a t e r C o m m u n it y G re e n w a y is a s e r ie s o f 
n e w p e d e s t r ia n a n d c y c le b r id g e s w h ic h n o w 
p ro v id e c o n n e c t io n s b e t w e e n c o m m u n it ie s , 
lin k in g a n e t w o r k o f g re e n s p a c e s . T h e 
C o n n s w a t e r, K n o c k a n d L o o p r iv e rs w h ic h a c t e d 
a s b a r r ie rs t o p u b lic m o v e m e n t a t o n e t im e a re 
n o w fa c ilit a t in g s u s t a in a b le t ra v e l a n d h e a lt h ie r 
life s t y le s , a n d a re re c o n n e c t in g p e o p le a n d p la c e s . 
T h e C o n n s w a t e r C o m m u n it y G re e n w a y , w h ic h 
c o u ld h a v e b e e n d e liv e re d a s s e p a ra t e f o o d 
a lle v ia t io n a n d c o m m u n it y re g e n e ra t io n p ro je c t s , 
c le a r ly d e m o n s t ra t e s t h e m u lt ip le b e n e f t s 
o f c o lla b o ra t iv e w o r k in g ; s u c h a s s u p p o r t in g 
c o m m u n it y c o h e s io n , e c o n o m ic d e v e lo p m e n t , 
im p ro v e m e n t s in p u b lic h e a lt h , c le a n e r r iv e rs a n d 
g re a t e r f o o d re s ilie n c e . 

https://land.com
www.scen
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5 .1 8 T h e im p o r t a n c e o f o p e n b lu e /g re e n s p a c e s 
in m a n a g in g o u r fu t u re d ra in a g e n e e d s is 
re c o g n is e d in B e lfa s t C it y C o u n c il’s O p e n 
S p a c e s S t ra t e g y . T h ro u g h S t ra t e g ic P r in c ip le 
5 (In c re a s e re s ilie n c e t o c lim a t e c h a n g e ) t h e 
s t ra t e g y s t a t e s : 

T a b l e 5 .1 9 L W W P D e s i g n P r i n c i p l e s 
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O p e n s p a c e c a n b e u s e d t o s lo w 
d o w n s u r fa c e w a t e r, re d u c in g ra t e s o f 
d is c h a rg e in t o o u r d ra in a g e s y s t e m 
a n d re d u c in g f o o d in g r is k . A s p a r t o f 
t h e L iv in g W it h W a t e r P ro g ra m m e , N I 
W a t e r is w o r k in g t o h e lp re d u c e t h e s e 
r is k s , a n d in c re a s e c a p a c it y in a n a g in g 8 

P ro v id e a m e n it y – c o n s id e r s o c ia l, 
e n v iro n m e n t a l a n d w id e r b e n e f t s . s u r fa c e w a t e r n e t w o r k , b y in c re a s in g 

s p a c e t o d e a l w it h s u rg e s o f s u r fa c e 
w a t e r in e x is t in g o p e n s p a c e s . T h e s e 

C o o rd in a t e d e liv e r y t o m in im is e d is ru p t io n 

9 
C re a t e m o re re s ilie n t s y s t e m s , t a c k lin g 
c h a lle n g e s o f c lim a t e c h a n g e a n d 
e x c e e d a n c e . 

a re a s w o u ld b e a llo w e d t o f o o d s a fe ly 1 0 
a n d m a x im is e v a lu e fo r m o n e y . 

d u r in g h e a v y ra in fa ll e v e n t s . 

P ro m o t e s u s t a in a b le d e v e lo p m e n t a n d 

1 1 E s t a b lis h c o s t e f e c t iv e s o lu t io n s . 

1 
M a n a g e / a d d re s s w a t e r q u a lit y a n d f o o d in g 
is s u e s a t s o u rc e . 

2 
U s e S u D S . M a n a g e w a t e r o n t h e s u r fa c e 
w h e re fe a s ib le . 

3 
R e d u c e s u r fa c e w a t e r f o w s in t o t h e 
c o m b in e d s e w e ra g e s y s t e m . 

4 
M a n a g e f o w s t h ro u g h t h e c a t c h m e n t . 
R e d u c e p e a k r iv e r f o w s d o w n s t re a m w h e re 
a p p ro p r ia t e . 

5 
M a n a g e e x is t in g in f ra s t ru c t u re – u p g ra d e 
a n d a d o p t /d e s ig n a t e p ro b le m a t ic P D I w h e re 
fe a s ib le . 

6 
M a n a g e e x is t in g in f ra s t ru c t u re – c o n s id e r 
m a in t e n a n c e o f d ra in a g e a s s e t s . 

7 
C re a t e e n h a n c e d b lu e /g re e n s p a c e s – 
e n h a n c e b io d iv e r s it y . 

1 2 
p la n n in g p o lic y . 

LWWP DESIGN PRINCIPLES 5 .2 0 F ig u re 5 .2 0 p ro v id e s e x a m p le s o f t h e 
v a r io u s t y p e s o f d ra in a g e a n d w a s t e w a t e r 

5 .1 9 B u ild in g o n t h e e x p e r ie n c e s o f G la s g o w a n d m a n a g e m e n t m e a s u re s b e in g d e v e lo p e d fo r 
L la n e lli, LW W P s t a k e h o ld e rs d e v e lo p e d a n d t h e g re a t e r B e lfa s t a re a t h ro u g h t h is P la n . 
a g re e d t h e fo llo w in g d e s ig n p r in c ip le s fo r 
d e v e lo p in g in t e g ra t e d , s u s t a in a b le c a t c h m e n t 
b a s e d s o lu t io n s t o m e e t t h e lo n g t e r m 
d ra in a g e a n d w a s t e w a t e r m a n a g e m e n t n e e d s 
o f g re a t e r B e lfa s t . 
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FIG.  5.20 - EXAMPLES OF CATCHMENT BASED DRAINAGE 
AND WASTEWATER MANAGEMENT SOLUTIONS 
I n  C h a p t e r  4  w e  i l lu s t r a t e d  t h e  p r o b le m s  a n d  p o o r  p r a c t ic e s  o f  m a n a g in g  
w a t e r  t h r o u g h  a  c a t c h m e n t .  T h e  d ia g r a m  b e lo w  i l lu s t r a t e s  t h e  L W W P  
a p p r o a c h  t o  m a n a g in g  w a t e r  t h r o u g h  a  c a t c h m e n t  a n d  t h e  m e a s u r e s  
w e  c a n  t a k e  t o  p r o t e c t  a g a in s t  f o o d in g , im p r o v e  w a t e r  q u a l i t y  a n d  o u r  
e n v i r o n m e n t  a n d  e n a b le  t h e  a r e a  t o  e x p a n d  a n d  d e v e lo p .  E a c h  o f  t h e  
n u m b e r s  o n  t h e  s c h e m a t ic  m a p  r e la t e s  t o  a  d r a in a g e  s o lu t io n  o r  m e a s u r e  
t h a t  w i l l  c o n t r ib u t e  p o s i t iv e ly  t o  o u r  o b je c t iv e s . 

05 
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09 
Cleaner Beaches 
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01 Upper Catchment Management 
M e a s u re s  c o u ld  in c lu d e  d ra in  b lo c k in g , t re e  p la n t in g  e t c .  t o  s lo w  t h e  f o w  o f  w a t e r  
a t  t h e  t o p  o f  t h e  c a t c h m e n t . 

02 River / Floodplain Reconnection 
R e -c o n n e c t in g  o u r  r iv e rs  t o  t h e  n a t u ra l f o o d p la in  a n d  a llo w in g  a re a s  t o  f o o d  t o  
p ro t e c t  p ro p e r t ie s  d o w n s t re a m .  M e a s u re s  c o u ld  in c lu d e  c h a n g in g  t h e  r iv e r  lin e , 
d a y lig h t in g  o f  c u lv e r t e d  r iv e rs  a n d  p ro v id in g  in s t re a m  a t t e n u a t io n  s t ru c t u re s . 

03 Urban SuDS 
M e a s u re s  c o u ld  in c lu d e  S u D S  P o n d s , W e t la n d s , S w a le s , W o o d la n d  /  C ro s s -f e ld  
H e d g e  P la n t in g , re t ro f t , la n d  m a n a g e m e n t  N F M , D e t e n t io n  B a s in s , G re e n  ro o fs  
a n d  R a in w a t e r  h a rv e s t in g . 

04 Water Run-off Infiltration 
M e a s u re s  t o  re d u c e  s u r fa c e  w a t e r  ru n -o f  s u c h  a s  In f lt ra t io n  s y s t e m s  a n d  p e rv io u s  
p a v e m e n t s .  A ls o  m e a s u re s  t o  p re v e n t  ru n -o f  f ro m  a g r ic u lt u ra l la n d  s u c h  a s  f lt e r  /  
b u f e r  s t r ip s  t o  h e lp  im p ro v e  w a t e r  q u a lit y . 

05 Storage 
C o n s t ru c t e d  o n lin e  s t o ra g e  a n d  o f in e  s t o ra g e  t o  h e lp  m a n a g e  t h e  f o w  o f  w a t e r  
t h ro u g h  t h e  c a t c h m e n t , w h ic h  c o u ld  in c lu d e  f o o d in g  o f  m u lt i-fu n c t io n  a re a s  s u c h  
a s  c a r  p a rk s  o r  g re e n  s p a c e s . 

06 Road Alterations 
M e a s u re s  s u c h  a s  c h a n g in g  t h e  c a m b e r  o r  a lig n m e n t  o f  t h e  ro a d  c o u ld  h e lp  
im p ro v e  s u r fa c e  w a t e r  ru n -o f  a n d  h e lp  p ro t e c t  p ro p e r t ie s .  M e a s u re s  c o u ld  a ls o  
in c lu d e  ra is in g  o r  lo w e r in g  k e rb s  a n d  ro a d  le v e ls , d ra in a g e  s e p a ra t io n  a n d  d e s ig n  
fo r  e x c e e d a n c e . 

07 Drainage Network Alterations 
M e a s u re s  c o u ld  in c lu d e  s t o rm  s e p a ra t io n , o v e rs iz e d  p ip e s  t o  p ro v id e  s t o ra g e  (h a rd  
S u D S ), n e w  s e w e rs , C S O im p ro v e m e n t s  /  c lo s u re s , b ig g e r  s e w e rs . 

08 Sewage treatment 
U p g ra d e  o r  n e w  W w T W  a n d  im p ro v e m e n t  t o  W w T W  o u t fa lls .  

09 Direct Defences 
M e a s u re s  s u c h  a s  f o o d  w a lls  a n d  e m b a n k m e n t s , t id a l b a r r ie rs  e t c .  c a n  re d u c e  t id a l 
a n d  c o a s t a l f o o d  r is k . 
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DELIVERING AN INTEGRATED APPROACH TO 5 .2 2 

DRAINAGE INVESTMENT 
5 .2 1 I t is re c o g n is e d t h a t o v e r 8 0 % o f t h e c a p it a l 

in v e s t m e n t n e e d e d t o im p le m e n t t h e P la n 
w ill b e o n h a rd e n g in e e re d in f ra s t ru c t u re 
m e a s u re s , p a r t ic u la r ly s e w e ra g e n e t w o r k s a n d 
W w T W . H o w e v e r, b lu e /g re e n in f ra s t ru c t u re 
h a s a n im p o r t a n t ro le t o p la y . If d e v e lo p e d 
a n d im p le m e n t e d s u c c e s s fu lly a s p a r t o f a fu lly 
in t e g ra t e d c a t c h m e n t b a s e d p ro g ra m m e , t h is 
s h o u ld re s u lt in t h e s c a le a n d c o s t o f s o m e o f 
t h e h a rd e n g in e e re d s o lu t io n s b e in g re d u c e d 
o r, in s o m e c a s e s , n o t re q u ire d . 

Figure 5.22 - The Solution Cycle 

T h is a p p ro a c h is n o t c u r re n t ly ‘b u s in e s s a s u s u a 
b u t ra t h e r a s t e p c h a n g e in t h e w a y d ra in a g e 
a n d w a s t e w a t e r is m a n a g e d o n a c a t c h m e n t 
b a s is a n d re q u ire s a n e w w a y o f w o r k in g . T h is 
s t e p c h a n g e c o u ld m e a n t h a t t h e s o lu t io n t o 
a f o o d in g is s u e w h ic h is t h e re s p o n s ib ilit y o f 
o n e d ra in a g e o rg a n is a t io n c o u ld b e s o lv e d 
b y h o ld in g w a t e r b a c k in a n a re a , lik e a g re e n 
s p a c e , t h a t is t h e re s p o n s ib ilit y o f a n e n t ire ly 
d if e re n t o rg a n is a t io n . T h is a p p ro a c h is in 
lin e w it h re c e n t ly is s u e d g u id a n c e f ro m 
t h e C o n s t ru c t io n In d u s t r y R e s e a rc h a n d 
In fo r m a t io n A s s o c ia t io n (C IR IA ) - ‘D e liv e r in g 
B e t t e r W a t e r M a n a g e m e n t T h ro u g h t h e 
P la n n in g S y s t e m ’7 . A s illu s t ra t e d in f g u re 5 .2 2 , 
b y w o r k in g c o lla b o ra t iv e ly t h e o rg a n is a t io n s 
in v o lv e d in d ra in a g e a n d w a s t e w a t e r c a n 
d e v e lo p in t e g ra t e d s o lu t io n s t h a t n o t o n ly 
a d d re s s t h e ir o w n p ro b le m s b u t a ls o a d d re s s 
is s u e s fa c e d b y o t h e r s t a k e h o ld e rs . 

01 

L o c a l A u t h o r i t y & 
O t h e r S t a k e h o l d e r s 

L a n d m a d e a v a ila b le fo r b lu e 
/ g re e n in t e g ra t e d w a t e r 
m a n a g e m e n t s o lu t io n s . SOLUTION 

CYCLE 
D f I R o a d s & 

R i v e r s 

03 
N e t w o r k c a p a c it y a v a ila b le 

w it h in t h e c a t c h m e n t . 
R e d u c e d s t o r m w a t e r t re a t m e n t . 

N I W a t e r 

l’ 

02 
C a p a c it y c re a t e d w it h in r iv e r c a t c h m e n t s -

S t o ra g e v o lu m e s a v a ila b le fo r s u r fa c e /s t o r m s e p a ra t io n . 
W a t e r a t t e n u a t e d a n d in f lt ra t e d in t h e c a t c h m e n t fo r lo n g e r, 

im p ro v in g w a t e r q u a lit y . 

7 h t t p s ://w w w .c ir ia .o rg / It e m D e t a il? iP ro d u c t C o d e =C 7 8 7 F & C a t e g o r y =F R E E P U B S 

https://www.c
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INTEGRATED DRAINAGE INVESTMENT STAGE 1: ESTABLISH STUDY AREAS AND 
PLANNING (IDIP) WORKING GROUPS 
5 .2 3 T h ro u g h t h e LW W P, a n e w in t e g ra t e d d ra in a g e 5 .2 4 To e n s u re t h o ro u g h a s s e s s m e n t o f t h e w id e r 

in v e s t m e n t p la n n in g (ID IP ) p ro c e s s h a s b e e n g e o g ra p h ic a l a re a c o v e re d b y t h e P la n , fo u r 
d e v e lo p e d t o e n c o u ra g e t h e m a in d ra in a g e d is t in c t s t u d y a re a s w e re e s t a b lis h e d a s s h o w n 
o rg a n is a t io n s a n d o t h e r s t a k e h o ld e r s t o w o r k in f g u re 5 .2 4 , b a s e d o n t h e n a t u ra l d ra in a g e o f 
c o lla b o ra t iv e ly t o d e v e lo p s o lu t io n s t h a t t h e a re a a n d t h e s e w e ra g e n e t w o r k . Te c h n ic a l 
s e e k t o re s o lv e d ra in a g e a n d s u r fa c e w a t e r w o r k in g g ro u p s , c o m p r is in g k e y s t a k e h o ld e r s , 
m a n a g e m e n t is s u e s w it h in a c a t c h m e n t in a w e re s e t u p t o a s s e s s e a c h s t u d y a re a u s in g a n 
h o lis t ic m a n n e r. T h e ID IP p ro c e s s h a s b e e n ID IP p ro c e s s d e v e lo p e d b y t h e LW W P Te a m . 
u s e d t o in fo r m d e v e lo p m e n t o f t h is p la n , w it h T h ro u g h t h is p ro c e s s , t h e s e g ro u p s h e lp e d 
3 o f t h e 4 s t a g e s s u b s t a n t ia lly c o m p le t e d . I t id e n t ify t h e s t ra t e g ic d ra in a g e p re s s u re s a n d 
is in t e n d e d t h a t t h e ID IP p ro c e s s c o n t in u e s is s u e s w it h in t h e s t u d y a re a s , a lo n g w it h t h e 
t o e v o lv e a n d re m a in liv e o v e r t h e life o f t h e o p p o r t u n it ie s fo r s o lu t io n s , s u c h a s g re e n s p a c e 
P la n a s n e w p a r t n e r s a re id e n t if e d a n d n e w in e x is t in g p a r k s t h a t c o u ld b e u s e d t o h e lp 
p re s s u re s , is s u e s a n d o p p o r t u n it ie s e m e rg e . c o n t ro l t h e f o w o f w a t e r. 

BLACKSTAFF 

NORTH FORESHORE 
BELFAST 
LOUGH 
WwTW 

CONNSWATER 
& LAGAN 

EMBANKMENT 

© C ro w n c o p y r ig h t a n d d a t a b a s e r ig h t 2 0 2 0 N IM A M O U 5 7 7 .7 

Figure 5.24 –Study Areas 
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STAGE 2: LONG LISTING OF STAGE 4: DETAILED ANALYSIS AND 
OPPORTUNITIES AND INITIAL SCREENING SHORTLISTING (ONGOING) 

5 .2 5 T h e LW W P t e a m t h e n d e v e lo p e d a lo n g 5 .2 7 T h e f n a l s t a g e in v o lv e s t h e m o re d e t a ile d 
lis t o f p o t e n t ia l d ra in a g e a n d w a s t e w a t e r a n a ly s is n e c e s s a r y t o in fo r m b u s in e s s c a s e s . 
m a n a g e m e n t s o lu t io n s t o h e lp a c h ie v e t h e T h is d e t a ile d t e c h n ic a l a n d c o s t b e n e f t a n a ly s is 
P la n o b je c t iv e s . T h e s e p o t e n t ia l s o lu t io n s w e re w ill in fo r m t h e f n a l s c h e d u le o f p re fe r re d 
s c re e n e d t o s e e if t h e y c o u ld c o n t r ib u t e t o o p t io n s fo r e a c h s t u d y a re a . A s s h o w n in 
m e e t in g o n e o r m o re o f t h e o b je c t iv e s u s in g f g u re 5 .2 7 t h is s t a g e w ill b e in fo r m e d b y 
t h e LW W P d e s ig n p r in c ip le s in Ta b le 5 .1 9 . t h re e n e w m o d e llin g a n d a p p ra is a l t o o ls 

t h a t a re b e in g d e v e lo p e d a n d u s e d b y t h e 
LW W P t e a m t o in fo r m t h e s c o p in g o f p ro je c t s 

STAGE 3: INITIAL ANALYSIS a n d t h e ir p r io r it is a t io n . D e v e lo p m e n t a n d 
im p le m e n t a t io n o f t h e s e n e w t o o ls re p re s e n t s 

5 .2 6 T h e p o t e n t ia l d ra in a g e a n d w a s t e w a t e r a c h a n g e in t h e w a y d ra in a g e a n d w a s t e w a t e r 
m a n a g e m e n t s o lu t io n s in e a c h c a t c h m e n t is m a n a g e d o n a c a t c h m e n t b a s is a n d w ill b e 
w e re t h e n w e re a s s e s s e d u s in g a h ig h le v e l c e n t ra l t o t h e d e v e lo p m e n t o f a N I In t e g ra t e d 
M u lt i C r it e r ia A n a ly s is (M C A ) s c o r in g s y s t e m D ra in a g e In v e s t m e n t P la n n in g G u id e . 
t h a t t a k e s in t o a c c o u n t e n v iro n m e n t a l im p a c t s . 
T h e M C A u s e d t h e fo llo w in g o b je c t iv e s : 

Figure 5.27 – Detailed Analysis & Shortlisting 
• P r im a r y O b je c t iv e s : F lo o d R is k , W a t e r 

Q u a lit y a n d G ro w t h . I n t e g r a t e d D r a i n a g e I n v e s t m e n t P l a n n i n g 

• S e c o n d a r y O b je c t iv e s : N a t u ra l 
E n v iro n m e n t , H e r it a g e , S o c ia l In c lu s io n , 
C o n t r ib u t io n t o t h e e c o n o m y a n d D e s ig n 
fo r E x c e e d a n c e / C lim a t e C h a n g e . I n t e g r a t e d I n t e g r a t e d 

• T e c h n ic a l O b je c t iv e s : P la n n a b ilit y , E n v i r o n m e n t a l D r a i n a g e 
B u ild a b ilit y a n d C o s t (b o t h c a p it a l a n d M o d e l l i n g M o d e l l i n g 
m a in t e n a n c e ). 

T h e p o t e n t ia l s c h e m e s w it h t h e h ig h e s t M C A 
s c o re b e c a m e t h e in it ia lly p re fe r re d o p t io n s 
fo r e a c h o f t h e s t u d y a re a s , a n d w e re c a r r ie d I n t e g r a t e d A p p r a i s a l s & B u s i n e s s C a s e s 

fo r w a rd t o t h e n e x t s t a g e a n d in c lu d e d in t h is 
P la n – s e e S e c t io n 3 . 

P r o j e c t P r i o r i t i s a t i o n & 
I n t e g r a t e d C a p i t a l D e l i v e r y 
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INTEGRATED ENVIRONMENTAL 
MODELLING (IEM) 

5 .2 8 To in fo r m t h is P la n s t a k e h o ld e rs a g re e d in 2 0 1 6 
t o in v e s t a ro u n d £ 3 m o n : 

• d e t a ile d s u r v e y s t o a s s e s s a ll o f t h e 
v a r io u s s o u rc e s o f p o llu t io n t h a t m a y b e 
im p a c t in g o n w a t e r q u a lit y ; 

• d e v e lo p m e n t o f a d e t a ile d In t e g ra t e d 
E n v iro n m e n t a l M o d e l (IE M ) fo r t h e In n e r 
B e lfa s t L o u g h c a t c h m e n t , in c lu d in g t h e 
p r in c ip a l w a t e rc o u rs e s , t o u n d e rs t a n d 
h o w t h e s e p o llu t a n t s in t e ra c t w it h t h e 
n a t u ra l e c o s y s t e m a n d h o w n a t u ra l 
d is p e rs io n c a n im p a c t w a t e r q u a lit y ; a n d 

• t h e u s e o f IE M t o id e n t ify t h e o p t im u m 
c o m b in a t io n o f s u s t a in a b le m e a s u re s 
t o a c h ie v e w a t e r q u a lit y o b je c t iv e s in 
a c c o rd a n c e w it h t h e W a t e r F ra m e w o r k 
D ire c t iv e , in c lu d in g t h e fu t u re d is c h a rg e 
s t a n d a rd s fo r W w T W a n d w a s t e w a t e r 
s t o r m t a n k s iz e s . 

5 .2 9 N I W a t e r h a s b e e n m a n a g in g t h is w o r k , m o s t o f 
w h ic h is b e in g c a r r ie d o u t b y t h e A g r i-F o o d a n d 
B io s c ie n c e s In s t it u t e (A F B I). F e e d b a c k f ro m t h e 
IE M in d e p e n d e n t t e c h n ic a l re v ie w e rs c o n f r m 
t h is w o r k is fu lly a lig n e d t o , a n d in s o m e a re a s 
e x c e e d s , b e s t p ra c t ic e in t h e U K a n d Ire la n d . 
S in c e in c e p t io n t h e IE M h a s b e e n o v e rs e e n b y 
a s t e e r in g g ro u p t h a t in c lu d e s D f I, N I W a t e r, 
D A E R A M a r in e , N IE A a n d t h e U t ilit y R e g u la t o r. 
M o s t o f t h e s u r v e y s h a v e b e e n c o m p le t e d 
a n d t h e m o d e ls b u ilt , w it h t h e w o r k t o b e 
c o m p le t e d in 2 0 2 2 . T h e IE M c o m p le t e d t o d a t e 
h a s s u p p o r t e d t h e o u t lin e w a t e r q u a lit y re la t e d 
p ro p o s a ls s e t o u t in t h is P la n . 

INTEGRATED DRAINAGE MODELLING (IDM) 
5 .3 0 A s N I W a t e r is n o t re s p o n s ib le fo r m a n a g in g a ll 

s u r fa c e w a t e r in u r b a n a re a s o r fo r d e t e r m in in g 
t h e in v e s t m e n t re q u ire d in w a t e rc o u rs e s , it s 
D ra in a g e A re a P la n (D A P ) m o d e ls a re fo c u s s e d 
o n t h e c o m b in e d o r fo u l s e w e ra g e n e t w o r k s 
t h a t a re c o n n e c t e d t o W w T W . D A P s h a v e 
n e v e r t h e re fo re in c lu d e d t h e m o d e llin g o f 
w a t e rc o u rs e s . In o rd e r t o p ro g re s s S t a g e 4 
a n d a s s e s s t h e o p p o r t u n it ie s fo r in t e g ra t e d 
d ra in a g e s o lu t io n s id e n t if e d t h ro u g h ID IP 
S t a g e s 1 t o 3 in d e t a il a n d t o in fo r m b u s in e s s 
c a s e s , s t a k e h o ld e rs a g re e d t h e s c o p e o f 
‘In t e g ra t e d D ra in a g e M o d e ls ’ (ID M ). T h e s e 
m o d e ls w ill b e d e v e lo p e d a n d u s e d t o 
u n d e rs t a n d a ll e le m e n t s o f t h e d ra in a g e s y s t e m 
w h e re s ig n if c a n t in v e s t m e n t m a y b e n e c e s s a r y , 
f ro m s o u rc e t o s e a . W h e re n e c e s s a r y t h e s c o p e 
o f t h e ID M m a y in c lu d e c a t c h m e n t m o d e llin g , 
p a r t ic u la r ly fo r m o re c o m p le x a re a s . 

5 .3 1 In e a r ly 2 0 2 0 , N I W a t e r a g re e d t o m a n a g e t h e 
ID M w o r k , m o s t o f w h ic h w ill b e c a r r ie d o u t 
b y s p e c ia lis t e n g in e e r in g c o m p a n ie s b a s e d in 
B e lfa s t t h a t h a v e a lre a d y b e e n d e v e lo p in g N I 
W a t e r ’s D A P s t o e n s u re m o d e l a lig n m e n t a n d 
in t e g ra t io n . T h e ID M c o m m e n c e d in m id -2 0 2 0 
a n d is b e in g o v e rs e e n b y a s t e e r in g g ro u p t h a t 
in c lu d e s D f I a n d N I W a t e r. 
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INTEGRATED APPRAISALS & BUSINESS PLAN OUTPUTS 
CASES 

5 .3 4 S e c t io n 3 s e t s o u t t h e a p p ro a c h t h a t is 

5 .3 2 In o rd e r t o p ro g re s s d e t a ile d a p p ra is a ls o f 
in t e g ra t e d d ra in a g e s c h e m e s t h a t fo c u s o n 
LW W P o b je c t iv e s ra t h e r t h a n t h o s e o f a n y 
s in g le p a r t ic ip a n t , n e w a p p ra is a l g u id a n c e a n d 

b e in g p ro p o s e d fo r m a n a g in g d ra in a g e a n d 
w a s t e w a t e r o n a c a t c h m e n t b a s is . T h e in it ia lly 
p re fe r re d o p t io n s id e n t if e d t h ro u g h t h e ID IP 
p ro c e s s a re p re s e n t e d in t h e fo llo w in g c h a p t e r s : 

b u s in e s s c a s e t e m p la t e s a re b e in g d e v e lo p e d . 
D e v e lo p m e n t is b e in g o v e r s e e n b y a S t e e r in g 
G ro u p o f re p re s e n t a t iv e s f ro m D f I, D o F, D A E R A / 
N IE A , U t ilit y R e g u la t o r, N I W a t e r & D f I R iv e r s . 

(i) C h a p t e r 6 – P o l i c y M e a s u r e s - N e w 
p o lic ie s a n d p ro c e d u re s t o e n c o u ra g e 
g re e n e r d ra in a g e s o lu t io n s a n d a 
c o lla b o ra t iv e a p p ro a c h t o d ra in a g e a n d 

5 .3 3 T h is w ill s e t o u t h o w t h e s ix c o m p o n e n t s o f w a s t e w a t e r m a n a g e m e n t ; 

a p p ra is a l (f n a n c ia l, m a n u fa c t u re d , in t e lle c t u a l, 
h u m a n , s o c ia l a n d re la t io n s h ip , a n d n a t u ra l), 
c a n b e a p p lie d in t h e LW W P c o n t e x t t o a s s e s s 
v a lu e fo r m o n e y in b u s in e s s c a s e s a n d t o 
in fo r m p ro je c t p r io r it is a t io n . A ll p ro p o s a ls 
in c lu d e d w it h in t h e P la n w ill b e s u b je c t 
t o fu r t h e r e n v iro n m e n t a l a s s e s s m e n t a n d 
a s s o c ia t e d a p p ro v a ls . 

(ii) C h a p t e r s 7 , 8 & 9 – C a t c h m e n t B a s e d 
S o lu t io n s – T h e s e p o t e n t ia l m e a s u re s a re 
fo c u s e d o n m a n a g in g ra in w a t e r m o re 
n a t u ra lly t h ro u g h t h e c a t c h m e n t b y 
c o n t ro llin g ru n o f , re d u c in g p e a k f o w s in 
t h e d ra in a g e s y s t e m s a n d p ro v id in g a re a s 
fo r f o o d s t o ra g e . T h e s e m e a s u re s in c lu d e 
b o t h b lu e /g re e n in f ra s t ru c t u re a n d 
c o n v e n t io n a l h a rd e n g in e e re d m e a s u re s . 

(iii) C h a p t e r 1 0 – U p g r a d e s t o W a s t e w a t e r 
T r e a t m e n t W o r k s – N o a m o u n t o f 
c a t c h m e n t b a s e d a n d b lu e /g re e n 
s o lu t io n s w ill re m o v e t h e n e e d fo r t h e 
e f e c t iv e t re a t m e n t o f t h e w a s t e w a t e r t h a t 
w e p ro d u c e . U p g ra d e s t o W w T W w it h in 
t h e P la n a re a a re n e e d e d in t e r m s o f t h e 
v o lu m e o f w a s t e w a t e r t h e y c a n t re a t a n d 
t h e s t a n d a rd t o w h ic h it is t re a t e d . 
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SECTION 2 
SYNOPSIS 

• T h e p o lic y , re g u la t io n a n d fu n d in g o f 
d ra in a g e a n d w a s t e w a t e r m a n a g e m e n t in 
N o r t h e r n Ire la n d is c u r re n t ly p ro v id e d b y a 
n u m b e r o f d if e re n t o rg a n is a t io n s . 

• T h is P la n c o o rd in a t e s a n d o p t im is e s t h e 
s t ra t e g ic p la n n in g o f fu t u re d ra in a g e 
a n d w a s t e w a t e r re la t e d w o r k s in t h e 
B e lfa s t a re a fo r m o re e f c ie n t a n d 
e f e c t iv e m a n a g e m e n t , a llo w in g fo r t h e 
fu t u re g ro w t h a n d p ro s p e r it y o f t h e c it y , 
g re a t e r p ro t e c t io n f ro m f o o d in g a n d t h e 
e n h a n c e m e n t o f t h e w a t e r e n v iro n m e n t . 

• M u c h o f t h e d ra in a g e a n d w a s t e w a t e r 
in f ra s t ru c t u re s e r v in g t h e g re a t e r B e lfa s t 
a re a is in n e e d o f u rg e n t u p g ra d e a n d 
re q u ire s s ig n if c a n t le v e ls o f in v e s t m e n t . 
W h ils t it w ill b e a c h a lle n g e t o p ro v id e 
t h e e s t im a t e d £ 1 .4 b illio n o f in v e s t m e n t 
t h a t is n e e d e d , t h is P la n p ro v id e s a n 
o p p o r t u n it y t o in v e s t in e s s e n t ia l d ra in a g e 
a n d w a s t e w a t e r in f ra s t ru c t u re in B e lfa s t 
a n d p ro v id e t h e fo u n d a t io n t o g ro w t h e 
c it y in a s u s t a in a b le m a n n e r. W it h o u t t h is 
in v e s t m e n t , f o o d in g a n d p o llu t io n w ill 
in t e n s ify a n d t h e fu t u re d e v e lo p m e n t o f 
t h e c it y m a y b e fu r t h e r c o n s t ra in e d . 

• N I W a t e r h a s c o n f r m e d t h a t , w it h o u t t h is 
in v e s t m e n t , t h e re is a lik e lih o o d t h a t it w ill 
n o t b e a b le t o p ro v id e n e w c o n n e c t io n s fo r 
n e w p la n n in g a p p lic a t io n s . In s o m e p a r t s 
o f t h e c it y , N I W a t e r h a s a lre a d y p ro v id e d 
n e g a t iv e re s p o n s e s t o n e w p la n n in g 
a p p lic a t io n s d u e t o c o n s t ra in t s in it s s e w e r 
n e t w o r k s . N I W a t e r w ill c o n t in u e t o p ro v id e 
n e w c o n n e c t io n s fo r d e v e lo p m e n t w it h 
a p p ro v e d p la n n in g a p p lic a t io n s . 

• O t h e r s ig n s t h a t t h e d ra in a g e s y s t e m s a n d 
t re a t m e n t w o r k s a re b e c o m in g in c re a s in g ly 
o v e r w h e lm e d a n d fa ilin g in c lu d e : m o re 
re g u la r in s t a n c e s o f f o o d in g ; in c re a s e d 
s e w a g e s p ills a n d p o llu t io n ; a n d s e w e r 
c o lla p s e s a n d b lo c k a g e s . T h e f re q u e n c y 
a n d in t e n s it y o f t h e s e e v e n t s w ill o n ly 
c o n t in u e t o in c re a s e d u e t o c lim a t e c h a n g e , 
u r b a n is a t io n a n d a la c k o f c a p a c it y in t h e 
d ra in a g e a n d w a s t e w a t e r in f ra s t ru c t u re . 

• O n e o f t h e b ig g e s t is s u e s t h a t n e e d s 
a d d re s s e d is t h e a m o u n t o f ra in w a t e r 
e n t e r in g o u r d ra in a g e a n d s e w e ra g e 
in f ra s t ru c t u re . N o t o n ly d o e s t h is in c re a s e 
w a s t e w a t e r c o lle c t io n a n d t re a t m e n t c o s t s 
b y a llo w in g t h e s u r fa c e w a t e r t o m ix w it h 
s e w a g e , it a ls o c a u s e s in c re a s e d in s t a n c e s 
o f p o llu t io n a n d f o o d in g . T h is re q u ire s a n 
in t e g ra t e d a n d c o lla b o ra t iv e a p p ro a c h a n d 
c a n n o t b e s o lv e d b y o n e o rg a n is a t io n in 
is o la t io n . H o w e v e r, t ra d it io n a lly in d iv id u a l 
d ra in a g e o rg a n is a t io n s h a v e fo c u s s e d o n 
t h e ir o w n a re a o f re s p o n s ib ilit y , t r y in g t o 
s o lv e p ro b le m s b y lo o k in g a t t h e ir o w n 
a s s e t s a n d is s u e s . 

• T h e LW W P t e a m is w o r k in g w it h t h e 
d ra in a g e p ro v id e rs a n d o t h e r k e y 
s t a k e h o ld e rs t o d e v e lo p a n e w , s t ra t e g ic 
a n d s u s t a in a b le lo n g -t e r m a p p ro a c h t o 
d ra in a g e a n d w a s t e w a t e r m a n a g e m e n t . 
T h is a p p ro a c h c o m b in e s a ra n g e o f 
w o r k b y v a r io u s o rg a n is a t io n s t o m a k e 
t h e m o s t o u t o f t h e o p p o r t u n it ie s t h a t 
a lre a d y e x is t w it h in B e lfa s t t o im p ro v e 
t h e c it y ’s re s ilie n c e , n o t ju s t in t e r m s o f 
f o o d in g , b u t in t e r m s o f it s a b ilit y t o g ro w 
w h ils t d e liv e r in g m u lt ip le b e n e f t s t o o u r 
c o m m u n it ie s a n d t h e n a t u ra l e n v iro n m e n t . 



        
       

        
      

         
     

        
     

      
       

       
      

       
     

      
         

       
    

       
     

      
   

        
     
    

     
     

       
     

      
      

        
         

      
         

       
       

       
     

     
     

      
   

SECTION 2 
SYNOPSIS 

• T h is c h a n g e c o u ld w e ll m e a n t h a t t h e • T h e LW W P a ls o p ro m o t e s t h e u s e o f 
s o lu t io n t o a f o o d in g o r e n v iro n m e n t a l is s u e b lu e /g re e n in f ra s t ru c t u re , s u c h a s u p p e r 
in o n e lo c a t io n , t h a t is t h e re s p o n s ib ilit y o f c a t c h m e n t m a n a g e m e n t a n d r iv e r 
o n e d ra in a g e o rg a n is a t io n , c o u ld w e ll b e a t t e n u a t io n ra t h e r t h a n c o n t in u in g o u r 
s o lv e d b y u s in g la n d o r a s s e t s o w n e d b y a re lia n c e o n h a rd e n g in e e re d m e a s u re s 
d if e re n t o rg a n is a t io n a t a n o t h e r lo c a t io n s u c h a s b ig g e r p ip e s a n d h ig h e r f o o d 
in t h e c it y . T h is in v o lv e s t h e o rg a n is a t io n s d e fe n c e s . B lu e /g re e n in f ra s t ru c t u re o f e r s 
w o r k in g t o g e t h e r in p a r t n e r s h ip o u t s id e m a n y a d d it io n a l b e n e f t s t o c o m m u n it ie s b y 
t h e ir n o r m a l a re a s o f re s p o n s ib ilit y , t o p ro v id in g n e w o p p o r t u n it ie s fo r w a lk in g a n d 
d e v e lo p s o lu t io n s t h a t n o t o n ly a d d re s s t h e ir c y c lin g a n d a c t in g a s a c a t a ly s t fo r c u lt u ra l 
o w n p ro b le m s b u t w h ic h c o u ld a ls o a d d re s s c h a n g e in t h e w a y w e liv e a n d t ra v e l. 
is s u e s fa c e d b y o t h e r s t a k e h o ld e r s . • A lt h o u g h b lu e /g re e n in f ra s t ru c t u re h a s a 

• T h is h a s in v o lv e d t h e d e v e lo p m e n t o f k e y ro le t o p la y in h e lp in g t o a d d re s s o u r 
a n e w in t e g ra t e d d ra in a g e in v e s t m e n t fu t u re d ra in a g e n e e d s , it is s t ill re c o g n is e d 
p la n n in g (ID IP ) p ro c e s s in v o lv in g a n u m b e r t h a t m o s t o f t h e in v e s t m e n t n e e d e d fo r 
o f n e w t o o ls . T h is n e w ID IP p ro c e s s w ill B e lfa s t w ill b e o n u p g ra d in g t h e e x is t in g 
fo r m t h e b a s is o f a N o r t h e r n Ire la n d h a rd e n g in e e re d d ra in a g e a n d w a s t e w a t e r 
In t e g ra t e d D ra in a g e In v e s t m e n t P la n n in g in f ra s t ru c t u re t o p ro v id e s u f c ie n t c a p a c it y 
(ID IP ) G u id e . T h is G u id e w ill in fo r m t o re d u c e f o o d in g , im p ro v e w a s t e w a t e r 
t h e d e v e lo p m e n t o f s t ra t e g ic d ra in a g e c o lle c t io n a n d t re a t m e n t s t a n d a rd s a n d t o 
in f ra s t ru c t u re p la n s fo r o t h e r f o o d r is k fa c ilit a t e g ro w t h . 
a re a s a c ro s s N o r t h e r n Ire la n d . 
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GARRON PLATEAU 



SECTION 03 

THE PLAN 
OUTPUTS 

CONNSWATER COMMUNITY GREENWAY 
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CHAPTER 06
POLICY MEASURES

       
     

     
        

        
       

       
      

       
      

     

        
       
       

     
         

         
  

 

       
        

      
       

 

        
        
       

       

       
 

        
   

      
  

      
   

           
       

     
       

       
         

       
       

     
        

       
     

       
        

       
         

     
       

    
    

   
    

   
 

   
   

   
   

   
    

         

C r e a t e a n d s u s t a in 
b e t t e r p la c e s f o r p e o p le 

AMENITY 
DESIGN BIO-

DIVERSITY 

WATER 
QUALITY 

WATER 
QUANTITY 

SuDS 

OVERVIEW 
6 .1 S ig n if c a n t in v e s t m e n t is n e e d e d in B e lfa s t ’s 

d ra in a g e a n d w a s t e w a t e r in f ra s t ru c t u re t o 
fa c ilit a t e d e v e lo p m e n t a n d g ro w t h , re d u c e 
p o llu t io n a n d p ro t e c t t h e c it y a g a in s t f o o d in g . 
W e a ls o n e e d t o d e v e lo p n e w p o lic y m e a s u re s 
a n d t o c h a n g e a n d in f u e n c e b e h a v io u r t o 
e n s u re t h a t m a x im u m b e n e f t is g a in e d f ro m 
o u r in v e s t m e n t a n d t o a v o id u n in t e n t io n a l 
p ro b le m s in t h e fu t u re , fo r e x a m p le , t h ro u g h 
p o o r la n d m a n a g e m e n t p ra c t ic e s o r f u s h in g 
in a p p ro p r ia t e it e m s d o w n t h e t o ile t . 

6 .2 T h is c h a p t e r p ro v id e s a n o v e r v ie w o f k e y 
p o lic y m e a s u re s id e n t if e d in t h e L o n g Te r m 
W a t e r S t ra t e g y a s b e in g n e c e s s a r y t o fa c ilit a t e 
in t e g ra t e d a n d s u s t a in a b le d ra in a g e p ro v is io n . 
T h is lis t is n o t e x h a u s t iv e a n d m a y b e a d d e d 
t o a s t h e n e e d fo r fu r t h e r p o lic y is id e n t if e d 
t h ro u g h t im e . 

Figure 6.3 – Benefts of SuDS 

C o n t r o l t h e q u a l i t y o f M a n a g e t h e q u a l i t y 
r u n -o f t o s u p p o r t t h e o f r u n o f t o p r e v e n t 
m a n a g e m e n t o f f o o d p o l lu t io n 
r i s k s , a n d m a in t a in a n d 
p r o t e c t t h e n a t u r a l 
w a t e r c y c le 

C r e a t e a n d s u s t a in 
b e t t e r p la c e s f o r n a t u r e 

SUSTAINABLE DRAINAGE SYSTEMS (SuDS) 
P o l i c y B a c k g r o u n d 

6 .3 S u s t a in a b le D ra in a g e S y s t e m s (S u D S ) is a 
c o lle c t iv e t e r m fo r a n u m b e r o f a p p ro a c h e s t o 
m a n a g e s u r fa c e w a t e r t h a t a d d re s s f o o d in g 
a n d p o llu t io n a n d a im t o im p ro v e lo c a l 
a m e n it ie s . 

6 .4 S u D S w o r k b y e f e c t iv e ly m im ic k in g t h e n a t u ra l 
d ra in a g e c y c le w h ic h h a s b e e n a lt e re d b y t h e 
in c re a s e d u s e o f h a rd im p e r m e a b le s u r fa c e s in 
c o n s t ru c t io n a n d d e v e lo p m e n t . T h e y d o t h is b y : 

• S t o r in g ru n -o f a n d re le a s in g it s lo w ly 
(a t t e n u a t io n ); 

• A llo w in g w a t e r t o s o a k in t o t h e g ro u n d 
(in f lt ra t io n ) o r e v a p o ra t e ; 

• S lo w ly t ra n s p o r t in g (c o n v e y in g ) w a t e r o n 
t h e s u r fa c e ; a n d 

• F ilt e r in g o u t p o llu t a n t s b y a llo w in g 
s e d im e n t s t o s e t t le o u t . 

6 .5 T y p ic a lly S u D S a re re fe r re d t o a s h a rd o r s o f t . 
S o f t S u D S a re u s u a lly n a t u ra l o r la n d s c a p e d 
fe a t u re s in c lu d in g s w a le s , d e t e n t io n p o n d s 
a n d p e r m e a b le p a v in g . H a rd S u D S in c lu d e 
o v e rs iz e d p ip e s a n d a t t e n u a t io n t a n k s . T h e re 
a re m a n y d if e re n t t y p e s o f S u D S , t h e c h o ic e o f 
w h ic h is d e t e r m in e d b y t h e lo c a l c h a ra c t e r is t ic s 
o f t h e s it e in c lu d in g t h e s p a c e a v a ila b le , 
t o p o g ra p h y , g e o lo g y a n d t h e a v a ila b le 
d is c h a rg e p o in t s . T h e re a re o t h e r b e n e f t s o f 
S u D S o v e r t ra d it io n a l d ra in a g e s y s t e m s . F o r 
e x a m p le , in h o u s in g d e v e lo p m e n t s , S u D S 
h a v e b e e n s h o w n t o im p ro v e a m e n it y w it h 
t h e in t ro d u c t io n o f t re e s a n d s h ru b s a n d fe w e r 
h a rd s u r fa c e s . I t h a s b e e n s u g g e s t e d t h a t 
t h e u s e o f s o f t S u D S a n d t h e im p ro v e d v is u a l 
a t t ra c t iv e n e s s t h e y p ro v id e h a s in c re a s e d 
h o u s e v a lu e s b y 1 0 % t o 2 0 % 8 . 

8 S u s d ra in [o n lin e ] B e n e f t s fo r d e v e lo p e rs . A v a ila b le f ro m : h t t p ://n ia 1 .m e /2 p 9 



        

        
       

     
       

        
      

         
      

         
       

          
        

        
          

   

      
        

        
         

        
         

          
         

       
        

      
         

    

  

        
       

       
       

          
         

        
        

        
    

     
       

       
     

       
     

      
   

      
       

 

        
     

      

-

-

S D IP C O N S U LTA T IO N D O C U M E N T P O L I C Y M E A S U R E S | 7 3 

CASE STUDY RAINGARDEN AT CLANDEBOYE PRIMARY SCHOOL, BANGOR 

C la n d e b o y e P r im a r y S c h o o l in B a n g o r h a s , in a f rs t 
fo r N o r t h e r n Ire la n d , c re a t e d a ra in w a t e r g a rd e n 
in it s 4 a c re s o f w o o d la n d , t o re d u c e a n d p re v e n t 
t h e r is k o f f o o d in g . T h e in n o v a t iv e f a g s h ip p ro je c t 
b y N I W a t e r a n d t h e D e p a r t m e n t fo r In f ra s t ru c t u re 
w a s a £ 7 0 ,0 0 0 in v e s t m e n t a s p a r t o f a w id e r S u D S 
s y s t e m c o s t in g £ 1 .7 m illio n . 

T h e s y s t e m c o lle c t s ra in w a t e r f o w in g o v e r la n d 
f ro m t h e s c h o o l p la y g ro u n d a n d f lt e rs it t h ro u g h 
a s t o n e a n d v e g e t a t io n s t r ip . R a in w a t e r f ro m t h e 
s c h o o l ro o f is d iv e r t e d a n d h e ld in a n u n d e rg ro u n d 
s t o ra g e u n it (d is g u is e d a s a t u r t le ). W h e n t h e 
s t o ra g e is fu ll t h e v a lv e o p e n s , re le a s in g t h e w a t e r 
d o w n a c h a n n e l w h ic h t h e p u p ils t h e n u s e a s a 
d u c k ru n p la y fa c ilit y . T h e w a t e r t h e n c o lle c t s in 
2 s p lit le v e l p o n d s , fo r m in g t h e ra in w a t e r g a rd e n 
w h ic h p ro v id e s fu r t h e r w a t e r s t o ra g e a n d a fu n 
e d u c a t io n a l re s o u rc e t o le a r n a b o u t e c o s y s t e m s . 
T h is re d u c e s t h e ra t e a t w h ic h t h e w a t e r re a c h e s 
t h e lo c a l w a t e rc o u rs e , C la n d e b o y e S t re a m . 

P o l i c y P r o p o s a l 

6 .6 T h e W a t e r a n d S e w e ra g e S e r v ic e s A c t (N o r t h e r n 
Ire la n d ) 2 0 1 6 re m o v e d t h e a u t o m a t ic r ig h t fo r 
d e v e lo p e rs t o c o n n e c t s u r fa c e d ra in s t o t h e 
p u b lic s e w e ra g e s y s t e m a n d p ro v id e d N I W a t e r 
w it h a p o w e r t o re fu s e a c o n n e c t io n if S u D S h a v e 
n o t b e e n c o n s id e re d . T h e A c t a ls o p ro v id e s N I 
W a t e r w it h p o w e rs t o a d o p t h a rd S u D S . H o w e v e r, 
t h e u s e o f s o f t S u D S in n e w d e v e lo p m e n t s 
re m a in s lo w d u e t o is s u e s a n d c o n c e r n s a ro u n d 
m a in t e n a n c e , o w n e rs h ip a n d lia b ilit y . 

T h e p ro je c t re d u c e s t h e r is k o f f o o d in g in 
t h e C la n d e b o y e a re a a s w e ll a s e n c o u ra g in g 
b io d iv e rs it y a n d p ro v id in g a n a d d it io n a l 
e d u c a t io n a l re s o u rc e fo r t h e p u p ils . T h e ra in w a t e r 
g a rd e n p ro v id e s a n e x t ra la y e r t o t h e s c h o o l 
c u r r ic u lu m o n e c o s y s t e m s , a h a n d s o n le a r n in g 
t o o l o n t h e e n v iro n m e n t a n d a s a fe p la c e fo r 
c h ild re n t o le a r n a b o u t liv in g w it h w a t e r. 

T h e D e p a r t m e n t f o r I n f r a s t r u c t u r e (D f I ) 
i s p r o g r e s s in g p o l i c y w o r k t o r e s o lv e t h e 
f o l lo w in g i s s u e s t h a t w i l l e n a b le s o f t S u D S 
t o b e w id e ly a d o p t e d . 

• E s t a b l i s h p r o c e d u r e s f o r t h e a p p r o v a l o f 
S u D S a n d b lu e /g r e e n in f r a s t r u c t u r e t o 
p e r m i t c o n s t r u c t io n a n d d e s ig n in l in e 
w it h c u r r e n t C IR IA G u id a n c e . 

• E s t a b l i s h a r r a n g e m e n t s f o r t h e f u t u r e 
m a in t e n a n c e o f a l l t y p e s o f S u D S a n d 
b lu e /g r e e n in f r a s t r u c t u r e . 

• M a k e t h e c o n s id e r a t io n o f a l l t y p e s o f 
S u D S a n d b lu e /g r e e n in f r a s t r u c t u r e t h e 
p r e f e r r e d d r a in a g e s o lu t io n in a l l n e w 
d e v e lo p m e n t . 
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NATURAL CATCHMENT MEASURES / NATURAL 
FLOOD MANAGEMENT 
P o l i c y B a c k g r o u n d 

6 .7 N a t u ra l F lo o d M a n a g e m e n t (N F M ) is a b o u t 
s u s t a in a b ly m a n a g in g la n d w it h in r iv e r 
c a t c h m e n t s t o p ro v id e f o o d s t o ra g e d u r in g 
s t o r m e v e n t s , in o rd e r t o lo w e r p e a k r iv e r f o w s 
a n d re d u c e t h e r is k o f f o o d d a m a g e . P o s s ib le 
m e a s u re s in c lu d e : 

• R e f o r e s t a t io n – w o o d la n d s o f e r n a t u ra l 
ra in w a t e r c o lle c t io n a n d a t t e n u a t io n 
w h ic h re d u c e s ru n -o f in lo w in t e n s it y 
ra in fa ll e v e n t ; 

• R iv e r F lo o d p la in R e s t o r a t io n – r iv e rs 
re c o n n e c t e d w it h n a t u ra l f o o d p la in s 
w h e re it c a n b e d e m o n s t ra t e d t h a t t h is 
w o u ld re d u c e d o w n s t re a m f o o d r is k ; a n d 

• T e m p o r a r y F lo o d S t o r a g e – a t s t ra t e g ic 
lo c a t io n s w it h in t h e c a t c h m e n t , r iv e r 
b a n k s c a n b e lo w e re d a llo w in g w a t e r t o 
o v e rs p ill o n t o a d ja c e n t la n d , o r la n d c a n 
b e u s e d fo r s t o r in g ra in w a t e r. 

• W e t la n d s – lo w ly in g la n d c o u ld b e m a d e 
in t o p e r m a n e n t f o o d s t o ra g e . 

• R e s t o r in g P e a t la n d s - F ig u re 6 .7 b e lo w 
s h o w s h o w d a m s c a n b e in s t a lle d in 
c h a n n e ls w it h in p e a t la n d t o re t a in w a t e r. 
T h is c a n re d u c e ru n -o f , p re v e n t p o llu t io n 
a n d p ro t e c t t h e s e im p o r t a n t h a b it a t s . 

P o l i c y P r o p o s a l 

6 .8 O p p o r t u n it ie s e x is t t o u t ilis e p u b lic a n d p r iv a t e 
la n d s u c h a s p a r k s , g re e n s p a c e s a n d fa r m la n d 
t o p ro v id e a p p ro p r ia t e f o o d s t o ra g e fo r r iv e rs 
a n d re d u c e s u r fa c e ru n -o f . 

6 .9 A n u m b e r o f o p p o r t u n it y s it e s h a v e b e e n 
c o n s id e re d a n d id e n t if e d w it h in t h is P la n 
a n d a re n o t e d w it h in t h e fo llo w in g c h a p t e rs . 
H o w e v e r, t h e re a re c u r re n t ly n o m e a n s o f 
e n c o u ra g in g a n d in c e n t iv is in g p r iv a t e la n d 
o w n e rs t o u t ilis e t h e ir la n d fo r N F M p u r p o s e s . 
T h e re fo re , in o rd e r t o m a k e fu ll u s e o f o u r 
g re e n s p a c e s , n e w p o lic y g u id a n c e w ill b e 
d e v e lo p e d t o e n a b le N F M t o b e c o n s id e re d 
a n d a p p lie d w h e re a p p ro p r ia t e . 

D f I i s d e v e lo p in g n e w p o l ic y a n d 
g u id a n c e t o e n c o u r a g e p u b l ic a n d p r iv a t e 
la n d o w n e r s t o u t i l i s e t h e i r la n d f o r N F M 
in c lu d in g t r e e p la n t in g , w e t la n d s , f o o d 
s t o r a g e a n d a t t e n u a t io n . 

Figure 6.7 - Drain blocking to reduce run-off from peatlands 
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COORDINATING FUTURE DELIVERY OF THE 
LIVING WITH WATER APPROACH 
P o l i c y B a c k g r o u n d 

6 .1 0 S ig n if c a n t p ro g re s s h a s a lre a d y b e e n m a d e in 
re c o g n is in g t h e ro le t h a t b lu e /g re e n s p a c e s 
c a n p ro v id e in m e e t in g o u r fu t u re d ra in a g e 
n e e d s s in c e in c e p t io n o f t h e LW W P a n d t h e 
s o lid fo u n d a t io n s p ro v id e d b y t h e L o n g Te r m 
W a t e r S t ra t e g y . 

6 .1 1 F o r e x a m p le , fo llo w in g e n g a g e m e n t w it h 
t h e LW W P t e a m in 2 0 1 6 a n d a d e v e lo p m e n t 
p ro c e s s t h a t in c lu d e d a p u b lic c o n s u lt a t io n , 

P o l i c y P r o p o s a l 
B e lfa s t C it y C o u n c il (B C C ) la u n c h e d a G re e n 
a n d B lu e In f ra s t ru c t u re P la n (G B IP ) fo r B e lfa s t 6 .1 3 U s in g b lu e /g re e n s p a c e s t o a t t e n u a t e a n d s t o re 
in 2 0 2 0 . T h is o u t lin e s h o w v e g e t a t e d a re a s w a t e r is o n ly o n e a s p e c t o f t h e L iv in g W it h 
(t h e g re e n ) a n d w a t e r w a y s (t h e b lu e ) c a n W a t e r a p p ro a c h t o d ra in a g e a n d w a s t e w a t e r 
p ro v id e a b ro a d ra n g e o f e c o n o m ic , s o c ia l m a n a g e m e n t a s s e t o u t in C h a p t e r 5 . T h is 
a n d e n v iro n m e n t a l b e n e f t s in a n d a ro u n d o u r a p p ro a c h a ls o in c lu d e s n e c e s s a r y h a rd 
u r b a n a re a s . e n g in e e re d m e a s u re s s u c h a s f o o d d e fe n c e s , 

la rg e r p ip e s a n d e n h a n c e d W w T W . To d e liv e r 
6 .1 2 T h e G B IP re c o g n is e s t h a t t h e s e n a t u ra l t h is a p p ro a c h , a n e w N I In t e g ra t e d D ra in a g e 

a n d s e m i-n a t u ra l a s s e t s a re in c re a s in g ly In v e s t m e n t P la n n in g (ID IP ) G u id e a lo n g w it h 
s e e n a s ‘in f ra s t ru c t u re ’ a n d lik e a n y t y p e o f n e w m o d e llin g a n d a p p ra is a l t o o ls a re b e in g 
in f ra s t ru c t u re , t h e s e a s s e t s w ill o n ly c o n t in u e d e v e lo p e d . T h e s e s h o u ld p ro v id e a s o lid b a s is 
t o p ro v id e u s w it h b e n e f t s if w e a c t iv e ly fo r t h e d ra in a g e p ro v id e rs w o r k in g t o g e t h e r 
p la n , in v e s t in a n d m a n a g e t h e m t o e n s u re t o d e liv e r a c a t c h m e n t b a s e d a p p ro a c h t o 
t h a t t h e y a re u t ilis e d s u s t a in a b ly . To d o t h is , d ra in a g e a n d w a s t e w a t e r m a n a g e m e n t . 
it s e t s a v is io n t h a t b y 2 0 3 5 , g re e n a n d b lu e H o w e v e r, it is re c o g n is e d t h a t fo r t h is a p p ro a c h 
in f ra s t ru c t u re w ill b e s t ra t e g ic a lly p la n n e d t o s u c c e e d a n d d e liv e r p ro g ra m m e s o f 
t o e n h a n c e e c o s y s t e m s e r v ic e s t h a t b e n e f t s c h e m e s o n t h e g ro u n d , it w ill n e e d t o b e 
e v e r y o n e v is it in g , liv in g a n d w o r k in g in B e lfa s t . c h a m p io n e d , c o o rd in a t e d a n d p o s s ib ly fu n d e d 
T h is n o w p ro v id e s a s o lid fo u n d a t io n fo r c e n t ra lly . T h is in c lu d e s c o n t in u in g t o d e v e lo p 
p ro g re s s in g t h e L iv in g W it h W a t e r a p p ro a c h p a r t n e rs h ip s w it h k e y s t a k e h o ld e rs in c lu d in g 
a c ro s s t h e P la n a re a . la rg e la n d o w n e rs , c o u n c ils , o t h e r g o v e r n m e n t 

d e p a r t m e n t s a n d p u b lic b o d ie s . 
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6 .1 4 S im ila r ly , it w ill b e im p o r t a n t t h a t t h is a p p ro a c h 
is re f e c t e d in fu t u re la n d u s e p la n n in g 
d e c is io n s t o e n s u re b lu e /g re e n s p a c e c a n b e 
re t a in e d fo r d ra in a g e . 

T h r o u g h t h e L W W P, D f I i s d e v e lo p in g 
n e w a r r a n g e m e n t s f o r a c a t c h m e n t b a s e d 
a p p r o a c h t o d r a in a g e a n d w a s t e w a t e r 
m a n a g e m e n t (in l in e w it h t h e p r o p o s e d 
ID IP G u id e ) t o : 

• b e c h a m p io n e d , c o o r d in a t e d a n d 
f u n d e d c e n t r a l ly w i t h in D f I in c lu d in g 
d e t e r m in in g t h e p r o c u r e m e n t s t r a t e g y 
f o r e a c h e le m e n t o f t h e P la n ; 

• b e d e v e lo p e d a n d d e l iv e r e d in 
p a r t n e r s h ip w it h k e y s t a k e h o ld e r s 
in c lu d in g la r g e la n d o w n e r s , c o u n c i ls , 
o t h e r g o v e r n m e n t d e p a r t m e n t s a n d 
p u b l i c b o d ie s ; a n d 

• b e c o m e a k e y c o n s id e r a t io n in f u t u r e 
la n d u s e p la n n in g d e c i s io n s . 

OTHER DRAINAGE & ENVIRONMENTAL POLICY 
MEASURES 
6 .1 5 T h e re a re a n u m b e r o f o t h e r d ra in a g e a n d 

e n v iro n m e n t a l p o lic y m e a s u re s b e in g 
t a k e n fo r w a rd b y G o v e r n m e n t t h a t w ill h e lp 
c o n t r ib u t e t o t h e 3 k e y o b je c t iv e s o f t h e P la n t o : 

• p r o t e c t f ro m f o o d in g ; 

• e n h a n c e t h e e n v iro n m e n t ; a n d 

• g r o w t h e e c o n o m y . 

T h e s e a re s u m m a r is e d in t a b le 6 .1 5 . 
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T a b l e 6 .1 5 O t h e r D r a i n a g e a n d E n v i r o n m e n t a l P o l i c y M e a s u r e s 

T i t l e (P o l i c y L e a d ) D e s c r i p t i o n 

D e a l in g w i t h L e g a c y 
D r a in a g e Is s u e s (D f I ) 

• A g re e w a y fo r w a rd fo r d e a lin g w it h f o o d in g c a u s e d b y s u r fa c e w a t e r n o t 
b e in g a b le t o d ra in in t o r iv e r s d u e t o t h e w a t e r le v e ls c re a t e d b y e x is t in g 
f o o d d e fe n c e s . 

• P o lic y fo r d e a lin g w it h le g a c y s u r fa c e w a t e r f o o d in g c a u s e d b y ru n -o f f ro m 
p r iv a t e la n d (e .g . f e ld s ). 

• F a c ilit a t e t h e p ro v is io n o f s t o r m s e w e r s fo r n e w a n d e x is t in g d e v e lo p m e n t s . 
• D e v e lo p p a r t n e r s h ip a r ra n g e m e n t s fo r in t e g ra t e d m a in t e n a n c e 

p ro g ra m m e s fo r d ra in a g e in f ra s t ru c t u re . 
D r a in a g e P r o v i s io n f o r 
N e w D e v e lo p m e n t s (D f I ) 

• D e v e lo p m e t h o d o lo g y fo r f o w c a lc u la t io n s a n d g re e n f e ld / b ro w n f e ld ru n -
o f f ro m n e w d e v e lo p m e n t s it e s . 

• E s t a b lis h a r ra n g e m e n t s fo r t h e fu t u re a p p ro v a l, in s p e c t io n a n d e n fo rc e m e n t 
o f n e w d ra in a g e in f ra s t ru c t u re a s p a r t o f t h e D ra in a g e A s s e s s m e n t p ro c e s s . 

• D e v e lo p a p o lic y fo r ‘D e s ig n fo r D ra in a g e E x c e e d a n c e ’ t o b e in c o r p o ra t e d 
in t o a n e w d ra in a g e in f ra s t ru c t u re . 

P r o v i s io n o f A d d i t io n a l 
D r a in a g e P o w e r s (D f I ) 

P ro v id e p o w e r s a n d a s s o c ia t e d fu n d in g fo r N I W a t e r t o : 
• e f e c t iv e ly d e a l w it h m is c o n n e c t io n s (e .g . fo u l c o n n e c t io n t o s t o r m s e w e r ) 

a n d a d o p t s e c t io n s o f p r iv a t e d ra in a g e in f ra s t ru c t u re t h a t h a v e c le a r ly 
b e c o m e k e y p a r t s o f t h e s e w e ra g e n e t w o r k ; a n d 

• e n t e r o n t o la n d o r w a t e rc o u r s e s t o c a r r y o u t w o r k s fo r d ra in a g e p u r p o s e s . 
S u s t a in a b le L a n d 
M a n a g e m e n t (D A E R A ) 

• C u r re n t N it ra t e s A c t io n P la n (N A P ) is a p p ro v e d b y t h e E C a n d in p la c e f ro m 
2 0 1 9 – 2 0 2 2 . 

• Im p le m e n t a n A m m o n ia A c t io n P la n in t e n d e d t o d e liv e r re d u c t io n s in 
a m m o n ia e m is s io n s f ro m a g r ic u lt u re . 

E n h a n c e d W a s t e w a t e r 
C o l le c t io n & T r e a t m e n t 
(D A E R A ) 

• P o s s ib le s e n s it iv e w a t e r d e s ig n a t io n o f t h e S h e llf s h W a t e r P ro t e c t e d 
A re a in B e lfa s t L o u g h w h ic h in t ro d u c e s in c re a s e d w a s t e w a t e r t re a t m e n t 
re q u ire m e n t s . 

• R e v ie w o f p r iv a t e s e w e ra g e d is c h a rg e c o n s e n t s t o e n s u re p r iv a t e s e w a g e 
t re a t m e n t m e e t s U W W T D re q u ire m e n t s a n d N I W a t e r a d o p t io n s t a n d a rd s . 

• U s e o f In t e g ra t e d E n v iro n m e n t a l M o d e llin g t o in fo r m w a t e r q u a lit y 
m a n a g e m e n t m e a s u re s a n d c o n s e n t in g o f w a s t e w a t e r d is c h a rg e s (p u b lic 
a n d p r iv a t e ) w h e re t h is is a s s e s s e d t o b e n e e d e d . 

• S ig n if c a n t re v ie w o f w a s t e w a t e r d is c h a rg e c o n s e n t s a n d c o m p lia n c e 
a s s e s s m e n t b y N IE A . 

N I M a r in e L i t t e r S t r a t e g y 
(D A E R A ) 

• Im p le m e n t a c t io n s c o n t a in e d w it h in N I M a r in e L it t e r S t ra t e g y . 



           
     

      
       

      
      

        
      

       
    

       
      

       
      

  

         
           

           
      

         
    

         
      

        
       

     
 

      
     

       
     

       
     

       
      

        
    

        
       

       
       
      

     
       

       
       

      
       

     
      

      
        

     

        
       

     
       

       
       

       
       
     

       
       
       

      
       

     
      

       
     

CHAPTER 07 
BLACKSTAFF STUDY AREA 
CATCHMENT BASED SOLUTIONS 

INTRODUCTION 
7 .1 A s s e t o u t in C h a p t e r 5 , t h e L iv in g W it h W a t e r 

a p p ro a c h in v o lv e s t h e d e v e lo p m e n t o f 
c a t c h m e n t b a s e d s o lu t io n s w h ic h a re fo c u s e d 
o n m a n a g in g ra in w a t e r m o re n a t u ra lly b y 
c o n t ro llin g ru n -o f , re d u c in g p e a k f o w s in 
t h e d ra in a g e s y s t e m s a n d p ro v id in g a re a s 
fo r f o o d s t o ra g e . T h is c h a p t e r id e n t if e s t h e 
s t ra t e g ic d ra in a g e p re s s u re s a n d is s u e s w it h in 
t h e B la c k s t a f s t u d y a re a a n d in c lu d e s p o t e n t ia l 
o p p o r t u n it ie s fo r in t e g ra t e d c a t c h m e n t 
b a s e d s o lu t io n s t o a d d re s s t h e s e . S o lu t io n s 
in c lu d e a c o m b in a t io n o f p o t e n t ia l b lu e /g re e n 
in f ra s t ru c t u re s u c h a s r iv e r re s t o ra t io n w o r k s a n d 
c o n v e n t io n a l h a rd e n g in e e re d m e a s u re s s u c h a s 
s e w e ra g e n e t w o r k im p ro v e m e n t s . 

7 .2 T h e B la c k s t a f s t u d y a re a e x t e n d s f ro m B e lfa s t H ills 
in t h e w e s t , t o L ig o n ie l in t h e n o r t h , t o M a lo n e in 
t h e e a s t a n d F in a g h y in t h e s o u t h . A n o v e r v ie w o f 
t h e c a t c h m e n t is p ro v id e d a t f g u re 7 .5 . 

PRESSURES AND ISSUES 
7 .3 T h e m a in p re s s u re s a n d is s u e s id e n t if e d b y t h e 

Te c h n ic a l W o r k in g G ro u p a re : 

• F lo o d r is k in v a r io u s a re a s a t t r ib u t e d t o a 
n u m b e r o f s o u rc e s in c lu d in g s u r fa c e w a t e r 
t h a t is u n a b le t o e n t e r t h e d ra in a g e n e t w o r k 
a n d f o o d r is k f ro m r iv e rs a n d s e w e ra g e 
n e t w o r k s t h a t a re o v e r w h e lm e d d u r in g 
s t o r m e v e n t s ; 

• W a t e r q u a lit y is s u e s a r is in g f ro m 
u n s a t is fa c t o r y c o m b in e d s e w e r o v e r f o w s d u e 
t o la c k o f c a p a c it y w it h in s e w e ra g e n e t w o r k s , 
m is c o n n e c t io n s t o t h e n e t w o r k (w a s t e w a t e r 
d ra in s c o n n e c t e d t o s t o r m o n ly d ra in s ) a n d 
in v a s iv e s p e c ie s a lo n g s o m e r iv e rs ; a n d 

• D e v e lo p m e n t is s u e s t h ro u g h o u t t h e a re a d u e 
t o s e w e ra g e n e t w o r k c a p a c it y c o n s t ra in t s . 

OPPORTUNITIES FOR INTEGRATED CATCHMENT 
BASED SOLUTIONS 
7 .4 A s e r ie s o f o p p o r t u n it y s it e s fo r p o t e n t ia l 

b lu e /g re e n in f ra s t ru c t u re w e re id e n t if e d 
a c ro s s t h e s t u d y a re a a lo n g w it h a n u m b e r 
o f p la n n e d c a p it a l p ro je c t s t h a t c o u ld b e 
e x t e n d e d t o c o v e r in t e g ra t e d d ra in a g e . T h e s e 
a re o u t lin e d in t h is c h a p t e r a n d in c lu d e 
t h e s u r ro u n d in g B e lfa s t H ills w h e re u p p e r 
c a t c h m e n t m a n a g e m e n t a n d N F M s c h e m e s 
c o u ld b e im p le m e n t e d t o re d u c e ru n -o f a n d 
in c re a s e w a t e r re t e n t io n t o s lo w t h e f o w 
o f s u r fa c e w a t e r. T h e s e o p p o r t u n it ie s a ls o 
in c lu d e e x is t in g c a p it a l p ro je c t s a t B o o d le s 
D a m , B C C ’s P e a c e IV p ro g ra m m e , t h e U r b a n 
V illa g e s re d e v e lo p m e n t o f B a lly s illa n P la y in g 
F ie ld s , p ro p o s e d N I W a t e r s e w e ra g e n e t w o r k 
im p ro v e m e n t s a n d h is t o r ic w a t e r fe a t u re s f ro m 
t h e lin e n in d u s t r y t h a t c o u ld b e re -u t ilis e d t o 
h e lp re d u c e f o o d r is k . 

7 .5 I t is e m p h a s is e d t h a t w h ile t h e s e id e n t if e d 
o p p o r t u n it ie s h a v e b e e n s u b je c t t o a n in it ia l 
h ig h -le v e l fe a s ib ilit y , t h e y a re c o n c e p t u a l 
in d ic a t iv e p ro p o s a ls t h a t s e e k t o id e n t ify a n d 
h ig h lig h t h o w w e m a y o p t im is e o u r e x is t in g 
e n v iro n m e n t , e n a b lin g u s t o b e t t e r m a n a g e a n d 
liv e w it h w a t e r. H o w e v e r, fu r t h e r o p p o r t u n it ie s 
e x is t w it h in t h e v a r io u s c a t c h m e n t s t o w o r k 
w it h o t h e r g o v e r n m e n t d e p a r t m e n t s a n d 
p u b lic b o d ie s s u c h a s t h e N o r t h e r n Ire la n d 
H o u s in g E x e c u t iv e . T h e LW W P t e a m w ill 
c o n t in u e t o w o r k w it h p a r t n e rs t o e x p lo re 
o p p o r t u n it ie s . P ro g re s s io n t o a p ro g ra m m e 
o f c a p it a l in v e s t m e n t is d e p e n d e n t o n t h e 
s u c c e s s fu l o u t c o m e o f p u b lic e n g a g e m e n t 
/ c o n s u lt a t io n , d e t a ile d a p p ra is a l a n d d e s ig n 
w o r k a n d s e c u r in g t h e n e c e s s a r y fu n d in g a n d 
a p p ro v a ls (e .g . b u s in e s s c a s e , p la n n in g ). 



        
      

          
         
        

   

      
        

       
     

    
     

  
     

    
    

   
    

   
  

    
   

     
 

        

      FIGURE 7.5 OVERVIEW OF BLACKSTAFF STUDY AREA B L A C K S T A F F S T U D Y A R E A | 7 9 

CLOWNEY 

BALLYMURPHY 

FARSET 

LOWER BLACKSTAFF 

GLENMACHAN 

COLIN GLEN 

T h e B la c k s t a f s t u d y a re a 
w a s fu r t h e r d iv id e d in t o 6 
s m a lle r s u b -c a t c h m e n t s 
b a s e d o n r iv e r f o w a n d 
t h e lo c a t io n o f p re s s u re s . 
T h e lo c a t io n s o f t h e 
s t ra t e g ic p re s s u re s a n d 
is s u e s , a lo n g w it h t h e 
s t ra t e g ic o b je c t iv e s a n d 
t h e s t ra t e g ic o p p o r t u n it y -
b a s e d s o lu t io n s fo r e a c h 
o f t h e s u b -c a t c h m e n t s , 
c a n b e s e e n o n t h e 
fo llo w in g m a p s . 

T h e t e r ra in g e n e ra lly s lo p e s f ro m t h e 
B e lfa s t H ills in t h e w e s t , F in a g h y in t h e 
s o u t h a n d M a lo n e in t h e e a s t t o w a rd s 
t h e B la c k s t a f R iv e r a t B o u c h e r. 

T h e m a in r iv e r s a re t h e B la c k s t a f , F o r t h , W o o d v a le , 
L a d y b ro o k , C o lin G le n , F a rs e t a n d t h e B a lly g o m a r t in . 

A ll o f t h e c o m b in e d / fo u l s e w e r n e t w o r k d ra in s t o 
B e lfa s t W w T W w it h o n ly a s m a ll p ro p o r t io n o f t h e 
s u r fa c e w a t e r d ra in a g e n e t w o r k in t h e a re a s e p a ra t e d 
f ro m t h e c o m b in e d s y s t e m . 
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PRESSURES / ISSUES AND OBJECTIVES 

CLOWNEY 
CATCHMENT 

CATCHMENT OBJECTIVES 
• R e d u c e t h e n u m b e r o f p e o p le a n d 

p ro p e r t ie s a t r is k o f f o o d in g w it h in a n d 
d o w n s t re a m o f t h e B e e c h m o u n t , G le n b a n k 
D r iv e a n d C ru m lin R o a d a re a s . 

• C o n t r ib u t e t o a c h ie v in g G o o d E c o lo g ic a l 
S t a t u s in t h e F o r t h R iv e r a n d C lo w n e y 
W a t e r a n d G o o d E c o lo g ic a l P o t e n t ia l in t h e 
B la c k s t a f R iv e r. 

• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t a c ro s s 
t h e a re a a n d fu r t h e r d o w n s t re a m . F lo o d r is k in t h e B e e c h m o u n t 

a re a , R o y a l V ic t o r ia h o s p it a l, 
P a r k C e n t re a n d B ro a d w a y . 

W a t e r q u a lit y is s u e s in t h e 
C lo w n e y W a t e r. 

F lo o d r is k in t h e G le n b a n k 
D r iv e / C ru m lin R o a d a re a . 

D e v e lo p m e n t is s u e s 
t h ro u g h o u t t h e a re a d u e t o 
s e w e ra g e n e t w o r k c a p a c it y 
c o n s t ra in t s . 

S lo p e s t a b ilit y is s u e s in 
L ig o n ie l P a r k 

01 

01 

01 

01 

01 

04 

04 

03 

03 

05 

05 

02 

02 

01 

01 
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      OPPORTUNITY BASED SOLUTIONS 

01 

02 

BELFAST HILLS 
M a n a g in g t h e u p p e r m o s t p a r t s o f t h e r iv e r c a t c h m e n t s c a n re d u c e 
s u r fa c e w a t e r ru n -o f a n d in c re a s e w a t e r a t t e n u a t io n a n d re t e n t io n . 
W o o d la n d c re a t io n , r ip a r ia n b u f e r s t r ip s a n d d ra in b lo c k in g s lo w 
t h e f o w s o f s u r fa c e w a t e r a n d s t o re it . T h is w o r k c o u ld p o t e n t ia lly 
b e t a k e n fo r w a rd in p a r t n e r s h ip w it h B C C , t h e N a t io n a l T ru s t a n d t h e 
B e lfa s t H ills P a r t n e r s h ip . 

B L A C K S T A F F S T U D Y A R E A | 8 1 

02 

BOODLES DAM 
W o r k b e t w e e n D f I a n d B C C in 
re la t io n t o t h e re g e n e ra t io n 
o f L ig o n ie l P a r k is e x a m in in g 
o p p o r t u n it ie s t o re c o n n e c t a n 
e x is t in g M ill R a c e t o B o o d le s 
D a m a n d p o t e n t ia lly p ro v id e 
u p t o 2 ,5 0 0 m 3 o f t e m p o ra r y 
s u r fa c e w a t e r s t o ra g e , 
lo w e r in g t h e p e a k f o w s in 
t h e F o r t h R iv e r d u r in g a s t o r m 
e v e n t a n d h e lp in g t o re d u c e 
f o o d r is k . R e c o n n e c t io n o f 
t h e M ill R a c e s h o u ld a ls o 
h e lp im p ro v e t h e w a t e r 
q u a lit y . T h is in t im e c o u ld 
b e lin k e d in t o B C C ’s P E A C E 
IV p ro g ra m m e a n d p ro v id e a 
lin k in t o t h e B e lfa s t H ills . 

01 

03 

03 

FORTH RIVER / SPRINGFIELD 
DAM 
B C C ’s P E A C E IV p ro p o s a ls in c lu d e 
p ro v id in g a 1 2 k m C o m m u n it y 
G re e n w a y a lo n g F o r t h R iv e r f ro m 
G le n c a ir n t o B o g M e a d o w s a n d 
c a r r y in g o u t e n h a n c e m e n t s a t a 
n u m b e r o f s it e s a lo n g t h e w a y 
in c lu d in g S p r in g f e ld D a m & P a r k . 
E x p a n d in g t h e s c h e m e t o p ro v id e 
fu r t h e r in t e g ra t e d w a lk in g a n d 
c y c lin g n e t w o r k s t h a t fe a t u re r iv e r 
s e c t io n s p ro v id e s o p p o r t u n it ie s t o 
re d u c e f o o d r is k b y in c o r p o ra t in g 
a t t e n u a t io n fe a t u re s w it h in t h e r iv e r 
c h a n n e l. I t a ls o u t ilis e s S p r in g f e ld 
D a m t o g e t h e r w it h t h e n a t u ra l 
ra v in e s in t h e a re a t o t e m p o ra r ily 
s t o re s t o r m w a t e r. 

03 

FORTH RIVER/CLOWNEY AREA - 
COMBINED SEWERAGE IMPROVEMENTS 
N I W a t e r w o r k s t o p ro v id e in c re a s e d c a p a c it y w it h in t h e c o m b in e d 
s e w e ra g e n e t w o r k t o g e t h e r w it h a p p ro p r ia t e s c re e n in g a t C S O s t o 
h e lp m it ig a t e f o o d r is k a n d im p ro v e w a t e r q u a lit y . W o r k s w ill b e 
d e p e n d e n t o n t h e c o m p le t io n o f fu r t h e r a p p ra is a ls . 
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CATCHMENT OBJECTIVES 
• R e d u c e t h e n u m b e r o f p e o p le a n d 

e s a t r is k o f f o o d in g w it h in 
a n d d o w n s t re a m o f t h e B a lly s illa n , 

i

F lo o d r is k in t h e 
A rd o y n e , C ru m lin a n d 
B a lly s illa n a re a s . 

01 

01 

01 

D e v e lo p m e n t is s u e s t h ro u g h o u t 
t h e a re a d u e t o s e w e ra g e n e t w o r k 
c a p a c it y c o n s t ra in t s . 

PRESSURES / ISSUES AND OBJECTIVES 

FARSET 
CATCHMENT 

p ro p e r t i 

A rd o y n e a n d C ru m l n a re a s . 
• C o n t r ib u t e t o a c h ie v in g G o o d 

E c o lo g ic a l P o t e n t ia l in t h e R iv e r L a g a n . 
• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t 

a t S p r in g f e ld R o a d a n d fu r t h e r 
d o w n s t re a m in B e lfa s t C it y C e n t re . 
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      OPPORTUNITY BASED SOLUTIONS B L A C K S T A F F S T U D Y A R E A | 8 3 

BELFAST HILLS 
M a n a g in g t h e u p p e r m o s t 
p a r t s o f t h e r iv e r c a t c h m e n t s t o 
re d u c e s u r fa c e w a t e r ru n -o f a n d 
t o in c re a s e w a t e r a t t e n u a t io n 
a n d re t e n t io n . 

GLENWOOD / FARSET AREA 
– COMBINED SEWERAGE 
IMPROVEMENTS 
N I W a t e r w o r k s t o p ro v id e 
in c re a s e d c a p a c it y w it h in t h e 
c o m b in e d s e w e ra g e n e t w o r k 
t o g e t h e r w it h a p p ro p r ia t e 
s c re e n in g a t C S O s t o h e lp 
m it ig a t e f o o d r is k a n d im p ro v e 
w a t e r q u a lit y . W o r k s w ill b e 
d e p e n d e n t o n t h e c o m p le t io n 
o f fu r t h e r a p p ra is a ls . 

01 

01 

02 

BALLYSILLAN PLAYING FIELDS 
W o r k in g in p a r t n e r s h ip w it h t h e U r b a n 
V illa g e s In it ia t iv e , B C C h a s p ro d u c e d a 
lo n g -t e r m d e v e lo p m e n t p la n t o c re a t e 
a t h r iv in g , w e lc o m in g a n d s h a re d s p a c e 
a t B a lly s illa n P la y in g F ie ld s . D f I t o g e t h e r 
w it h t h e E x e c u t iv e O f c e a n d B C C a re 
e x a m in in g o p p o r t u n it ie s t o e x t e n d t h e 
f o o d p la in a re a s t h ro u g h t h e p a r k . S u c h 
o p p o r t u n it ie s h a v e t h e p o t e n t ia l t o re d u c e 
f o o d r is k in t h e im m e d ia t e a re a a n d 
fu r t h e r d o w n s t re a m a s w e ll a s p ro v id e 
e n v iro n m e n t a l a n d a e s t h e t ic b e n e f t s . 

N I W a t e r is a ls o w o r k in g w it h s t a k e h o ld e r s 
t o e x a m in e o p p o r t u n it ie s t o re m o v e 
s u r fa c e w a t e r f ro m it s c o m b in e d s e w e ra g e 
n e t w o r k a n d t o im p ro v e lo c a l w a t e r q u a lit y . 

02 
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PRESSURES / ISSUES AND OBJECTIVES 

BALLYMURPHY 
CATCHMENT 

D e v e lo p m e n t is s u e s 
t h ro u g h o u t t h e a re a d u e 
t o s e w e ra g e n e t w o r k 
c a p a c it y c o n s t ra in t s . 

01 

F lo o d r is k in t h e W h it e ro c k R o a d , 
S p r in g f e ld R o a d , D iv is m o re 
P a r k , B a lly m u r p h y R o a d , 
G le n a lin a R o a d , M o y a rd P a r k 
a re a s , R o d n e y P a ra d e a n d S t 
J a m e s R o a d a re a s . 

01 

01 

02 

02 

02 

02 

03 
03 

02 

CATCHMENT OBJECTIVES 
• R e d u c e t h e n u m b e r o f p e o p le / 

p ro p e r t ie s a t r is k o f f o o d in g w it h in 
a n d d o w n s t re a m o f t h e R o d n e y P a ra d e 
/ S t J a m e s R o a d , W h it e ro c k R o a d / 
S p r in g f e ld R o a d a n d S p r in g f e ld P a r k / 
M o y a rd P a r k a re a s . 

• C o n t r ib u t e t o a c h ie v in g G o o d E c o lo g ic a l 
P o t e n t ia l in t h e B la c k s t a f R iv e r. 

• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t in 
t h e W h it e ro c k R o a d a n d S p r in g f e ld / 
M o y a rd H e ig h t s a re a a s w e ll a s fu r t h e r 
d o w n s t re a m . 

W a t e r q u a lit y , a e s t h e t ic 
a n d in v a s iv e s p e c ie s 
is s u e s in t h e B la c k s t a f 
R iv e r, B a lly m u r p h y S t re a m 
a n d B o g M e a d o w s . 

03 
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      OPPORTUNITY BASED SOLUTIONS B L A C K S T A F F S T U D Y A R E A | 8 5 

BELFAST HILLS 
M a n a g in g t h e u p p e r m o s t p a r t s o f t h e 
r iv e r c a t c h m e n t s t o re d u c e s u r fa c e 
w a t e r ru n -o f a n d t o in c re a s e w a t e r 
a t t e n u a t io n a n d re t e n t io n . 

01 

BOG MEADOWS 
T h e re is p o t e n t ia l w it h in t h e B o g 
M e a d o w s t o p ro v id e fu r t h e r 
s t o r m s t o ra g e a s w e ll a s lin k in g 
in w it h B C C ’s P E A C E IV p ro p o s a ls . 
O p p o r t u n it y e x is t s t o e x t e n d t h e 
C o m m u n it y G re e n w a y p ro p o s a ls 
t o a c c o m m o d a t e w o r k s t o re d u c e 
f o o d r is k a n d f re e u p c a p a c it y w it h in 
t h e d o w n s t re a m B la c k s t a f C u lv e r t . 
D u e t o w a t e r q u a lit y is s u e s w it h in 
t h e B a lly m u r p h y S t re a m , t h e r iv e r is 
c u r re n t ly d is c o n n e c t e d f ro m t h e B o g 
M e a d o w s p o n d s . To e n a b le p o t e n t ia l 
re c o n n e c t io n o f t h e r iv e r, s e w e ra g e 
im p ro v e m e n t s h a v e b e e n id e n t if e d t o 
a d d re s s a n y u n s a t is fa c t o r y C S O s . 

03 

01 

02 

WHITEROCK / FALLS PARK 
O p p o r t u n it ie s id e n t if e d w it h in t h is a re a 
t o c re a t e a n u m b e r o f o f in e s t o ra g e 
p o n d s , a s w e ll a s o n lin e a t t e n u a t io n 
w o r k s a n d r iv e r re s t o ra t io n / re -
m e a n d e r in g t h a t c o u ld h e lp re d u c e t h e 
f o o d r is k in t h e a re a . 

P o t e n t ia l a ls o fo r r iv e r re s t o ra t io n w o r k s 
t o t h e B a lly m u r p h y S t re a m t h a t c o u ld b e 
t ie d in t o t h e d e v e lo p m e n t o f B C C o w n e d 
g re e n s p a c e t o c re a t e a n e n h a n c e d 
a m e n it y a re a a n d a n a re a o f b io d iv e r s it y . 
O p p o r t u n it ie s w it h in F a lls P a r k c o u ld s e e 
t h e c re a t io n o f o n lin e a n d o f in e s t o ra g e 
p o n d s a n d t h e p o s s ib ilit y o f s t o ra g e 
a ro u n d t h e e x is t in g fo o t b a ll p it c h e s 
t h ro u g h t h e re -g ra d in g o f t h e a re a . 

02 02 

03 

BALLYMURPHY AREA 
COMBINED SEWERAGE IMPROVEMENTS 
N I W a t e r w o r k s t o p ro v id e in c re a s e d c a p a c it y w it h in t h e c o m b in e d 
s e w e ra g e n e t w o r k t o g e t h e r w it h a p p ro p r ia t e s c re e n in g a t C S O s t o 
h e lp m it ig a t e f o o d r is k a n d im p ro v e w a t e r q u a lit y . 

W o r k s w ill b e d e p e n d e n t o n t h e c o m p le t io n o f fu r t h e r a p p ra is a ls . 

© C ro w n c o p y r ig h t a n d d a t a b a s e r ig h t 2 0 2 0 N IM A M O U 5 7 7 .7 



       
        

     
       

  
      

    
      

     
        

    

   
   

      
     

 

  
    

   
 

     
   

    
   

   
  

    
 

        

PRESSURES / ISSUES AND OBJECTIVES 

GLENMACHAN 
CATCHMENT 

CATCHMENT OBJECTIVES 
• R e d u c e t h e n u m b e r o f p e o p le d o w n s t re a m 

o f t h e S ic ily P a r k , U p t o n P a r k , L ille P a r k , 
S t o c k m a n s L a n e , G le n h ill P a r k , O rc h a rd v ille 
C re s c e n t , A n d e rs o n s t o w n R o a d / G le n R o a d a n d 
G re y s t o w n A v e n u e a re a s . 

• C o n t r ib u t e t o a c h ie v in g G o o d E c o lo g ic a l 
P o t e n t ia l in t h e B la c k s t a f R iv e r. 

• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t in U p p e r 
M a lo n e R o a d , H a r b e r t o n , G le n m o n a a n d 
G le n R o a d H e ig h t s a re a a s w e ll a s fu r t h e r 
d o w n s t re a m in B e lfa s t C it y C e n t re . 

W a t e r q u a lit y is s u e s 
a r is in g f ro m s e w a g e 
s p ills a t C S O s a s w e ll a s 
w a t e r q u a lit y is s u e s in t h e 
B la c k s t a f R iv e r. 

D e v e lo p m e n t is s u e s 
t h ro u g h o u t t h e a re a d u e 
t o s e w e ra g e n e t w o r k 
c a p a c it y c o n s t ra in t s . 

F lo o d r is k in t h e U p p e r 
L is b u r n R o a d , S ic ily 
P a r k , U p t o n P a r k , L ille 
P a r k , S t o c k m a n s L a n e , 
G le n h ill P a r k , O rc h a rd v ille 
C re s c e n t , A n d e r s o n s t o w n 
R o a d , G le n R o a d a n d 
G re y s t o w n A v e n u e . 

01 

01 

01 

02 

02 

02 

02 

03 

02 

02 

01 

01 

03 

02 

03 

03 

03 
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BELFAST HILLS 
M a n a g in g t h e u p p e r m o s t p a r t s o f t h e r iv e r 
c a t c h m e n t s t o re d u c e s u r fa c e w a t e r ru n -o f a n d 
t o in c re a s e w a t e r a t t e n u a t io n a n d re t e n t io n . 

ANDERSONSTOWN 
O p p o r t u n it y t o re d e v e lo p s o m e B C C o w n e d 
g re e n s p a c e b y o p e n in g u p c u lv e r t e d r iv e r s a n d 
in c o r p o ra t in g s t o r m a t t e n u a t io n fe a t u re s . T h is h a s 
t h e p o t e n t ia l t o c re a t e im p ro v e d g re e n s p a c e s w it h 
a t t ra c t iv e p a r k la n d s a n d r iv e r w a lk s , re d u c e f o o d r is k 
a n d im p ro v e w a t e r q u a lit y . 

01 

01 

02 

FINAGHY NORTH 
O p p o r t u n it y t o c a r r y o u t r iv e r 
a lt e ra t io n s t o p ro v id e s t o ra g e 
a lo n g L a d y b ro o k R iv e r a lo n g 
t h e p e r im e t e r o f t h e R a d iu s 
V is t e o n S it e . I f c o u p le d w it h 
s t o r m s e p a ra t io n , t h is c o u ld f re e 
u p c a p a c it y in t h e s e w e ra g e 
n e t w o r k . T h e re a re a ls o 
o p p o r t u n it ie s t o lin k w it h t h e 
S t o c k m a n s / B o u c h e r c o n c e p t s . 

04 

FINAGHY SOUTH 
S e w e ra g e a n d d ra in a g e n e t w o r k 
im p ro v e m e n t s in t h e U p p e r L is b u r n 
R o a d a re a a im e d a t re d u c in g t h e r is k 
o f f o o d in g in t h e S ic ily / L o c k s le y P a r k , 
M a rg u e r it e , U p t o n / L ille P a r k a re a s 
o f s o u t h B e lfa s t , t ie d in t o N I W a t e r ’s 
G le n m a c h a n P h a s e 1 a n d 2 s e w e ra g e 
im p ro v e m e n t w o r k s . 

05 

STOCKMANS / BOUCHER 
T h e B la c k s t a f R iv e r p a s s e s 
t h ro u g h W o o d la n d s P la y in g 
F ie ld s , M u s g ra v e P a r k a n d 
B o u c h e r R o a d P la y in g F ie ld s 
b e fo re b e in g c u lv e r t e d fo r t h e 
re m a in d e r o f it s le n g t h t o t h e 
R iv e r L a g a n . O p p o r t u n it ie s 
e x is t t o c re a t e s t o ra g e a re a s in 
t h e s e g re e n s p a c e s t o a llo w 
t h e r iv e r t o f o o d in t h e s e 
a re a s . O p p o r t u n it ie s a ls o 
e x is t fo r s t o r m w a t e r s t o ra g e 
in t h e re d u n d a n t U p p e r F a lls 
W w T W s it e a n d o t h e r c a p it a l 
im p ro v e m e n t s in c lu d in g 
G le n m a c h a n P h a s e 2 . 
C o m b in e d , t h e s e c o u ld h e lp 
re d u c e f o o d r is k in t h e a re a 
a n d f re e u p c a p a c it y w it h in 
t h e w a t e rc o u r s e a n d im p ro v e 
w a t e r q u a lit y . 

03 

03 

05 

04 

02 
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01 

PRESSURES / ISSUES AND OBJECTIVES 

LOWER BLACKSTAFF 
CATCHMENT 

01 

03 

D e v e lo p m e n t is s u e s t h ro u g h o u t 
t h e a re a d u e t o s e w e ra g e 
n e t w o r k c a p a c it y c o n s t ra in t s . 

F lo o d r is k in t h e R o y a l 
V ic t o r ia H o s p it a l a n d 
D o n e g a ll R o a d a re a a s 
w e ll a s t h e M a r y v ille 
A v e n u e , G re a t N o r t h e r n 
S t re e t a n d N o r t h b ro o k 
S t re e t a re a s . 

01 

C r it ic a l in f ra s t ru c t u re -
B la c k s t a f R e lie f C u lv e r t . 

W a t e r q u a lit y in t h e 
B la c k s t a f R iv e r. 

02 

03 

CATCHMENT OBJECTIVES 
• R e d u c e t h e n u m b e r o f p e o p le a n d 

p ro p e r t ie s a t r is k f ro m f o o d in g w it h in 
a n d d o w n s t re a m o f t h e D o n e g a ll R o a d , 
M a r y v ille A v e n u e , G re a t N o r t h e r n S t re e t 
a n d N o r t h b ro o k S t re e t a re a s . 

• C o n t r ib u t e t o a c h ie v in g G o o d E c o lo g ic a l 
P o t e n t ia l in t h e B la c k s t a f R iv e r a n d 
d o w n s t re a m in t h e R iv e r L a g a n . 

• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t in 
B e lfa s t C it y C e n t re . 
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DONEGALL ROAD 
A s p a r t o f a n y re g e n e ra t io n p ro p o s a ls in t h is a re a , 
t h e re is p o t e n t ia l fo r s t o ra g e p o n d s t o b e c re a t e d 
in t h e w a s t e g ro u n d b e s id e M o n a rc h S t re e t . T h is 
c o u ld h e lp s t o re s t o r m w a t e r f ro m t h e n e a r b y 
B la c k s t a f c u lv e r t a s w e ll a s h e lp in g t o c re a t e a n a re a 
fo r b io d iv e r s it y . 

01 
BANKMORE SQUARE 
O p p o r t u n it y t o p ro v id e lo c a lis e d 
s t o r m w a t e r a t t e n u a t io n a s p a r t o f t h e 
re d e v e lo p m e n t o f B a n k m o re S t re e t a lo n g 
t h e lin e o f t h e p ro p o s a ls fo r t h e B e lfa s t 
R a p id T ra n s it P h a s e 2 . 

02 

01 

03 

04 

02 

03 

DISTILLERY STREET 
S e w e ra g e n e t w o r k 
im p ro v e m e n t s . 

05 

06 

BELFAST TRANSPORT HUB 
D f I a n d d e v e lo p e r s h a v e b e e n e x a m in in g 
o p p o r t u n it ie s t o d is c o n n e c t s t o r m d ra in a g e f ro m 
t h e c o m b in e d s e w e r n e t w o r k , a t t e n u a t in g it u s in g 
S u D S , b e fo re d is c h a rg in g it in t o t h e B la c k s t a f R iv e r. 
T h is s t o r m s e p a ra t io n m a y , a lo n g w it h o t h e r s e w e r 
n e t w o r k im p ro v e m e n t s , a s s is t N I W a t e r in a c c e p t in g 
t h e in c re a s e d fo u l f o w s in t o t h e c o m b in e d s e w e r s 
t h a t w ill re s u lt f ro m t h e s it e b e in g re -d e v e lo p e d . 

04 LISBURN ROAD 
O p p o r t u n it ie s e x is t t o 
c re a t e a s t o ra g e p o n d in 
D ru m g la s s P a r k . W o r k in g 
in p a r t n e r s h ip w it h B C C , 
t h is c o u ld c re a t e a n 
im p ro v e d p a r k la n d a n d 
p o s s ib le w e t la n d a re a . 

05 

06 

GLENMACHAN 
PHASE 2 PROJECT 
(Boucher Tunnel & Sewer Improvements) 
N I W a t e r s c h e m e t o e x t e n d t h e 
e x is t in g d e e p s t o r m w a t e r t u n n e l 
w ill re d u c e f o o d r is k n e a r b y in 
t h e S ic ily P a r k a n d M a rg u e r it e 
P a r k a re a s a n d s ig n if c a n t ly 
im p ro v e w a t e r q u a lit y in t h e r iv e r s 
b y a d d re s s in g a p p ro x im a t e ly 2 0 
u n s a t is fa c t o r y C S O s . 
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CATCHMENT OBJECTIVES 
• R e d u c e t h e n u m b e r o f p e o p le a n d 

ie s a t r is k o f f o o d in g w it h in a n d 
d o w n s t re a m o f t h e H a n n a h s t o w n H ill t o 

a c k s R o a d a re a . 
b u t e t o a c h ie v in g G o o d E c o lo g ic a l 

n t h e C o lin G le n R iv e r a n d G o o d 

W a s t e m a n a g e m e n t fa c ilit ie s in 
u p p e r c a t c h m e n t a re a h a v e p o t e n t ia l 
fo r im p a c t s o n w a t e r q u a lit y . 

F lo o d r is k in t h e 
H a n n h s t o w n H ill, 
G le n R o a d , L e n a d o o n , 
S t e w a r t s t o w n R o a d a n d 
B la c k s R o a d a re a s . 

01 

01 

01 

01 

01 

04 

02 

02 

03 

03 

W a t e r q u a lit y is s u e s in 
t h e C o lin G le n R iv e r. 

D e v e lo p m e n t is s u e s 
t h ro u g h o u t t h e a re a d u e 
t o s e w e ra g e n e t w o r k 
c a p a c it y c o n s t ra in t s . 

PRESSURES / ISSUES AND OBJECTIVES 

COLIN GLEN 
CATCHMENT 

p ro p e r t 

B l 
• C o n t r i 

S t a t u s i 
E c o lo g ic a l P o t e n t ia l d o w n s t re a m in t h e 
R iv e r L a g a n . 

• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t in 
t h e c a t c h m e n t a n d d o w n s t re a m in t h e 
D u n m u r r y a n d F in a g h y a re a s . 

E ro s io n a n d d e p o s it io n 
is s u e s w it h in t h e C o lin 
R iv e r d u r in g h ig h f o w s . 

04 
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BELFAST HILLS 
M a n a g in g t h e u p p e r m o s t 
p a r t s o f t h e r iv e r c a t c h m e n t s t o 
re d u c e s u r fa c e w a t e r ru n -o f a n d 
t o in c re a s e w a t e r a t t e n u a t io n 
a n d re t e n t io n . 

01 

HANNAHSTOWN 
L in k in g t o B la c k s t a f 
o p p o r t u n it ie s , t h e re is 
t h e p o t e n t ia l t o c a r r y 
o u t d ra in a g e n e t w o r k 
a lt e ra t io n s t o in t e rc e p t a n d 
re -d ire c t t h e s u r fa c e w a t e r 
f o w b y p ro v id in g c a p a c it y 
w it h in t h e L a d y b ro o k R iv e r. 

02 

01 

03 

02 

COLIN GLEN CORRIDOR 
R iv e r a n d f o o d p la in re s t o ra t io n w o r k s a re p o s s ib le a lo n g 
t h e C o lin G le n R iv e r in p a r t n e r s h ip w it h t h e C o lin G le n T ru s t . 
W o r k s c o u ld in c lu d e in s t re a m s t ru c t u re s (e .g . le a k y d a m s ), 
r iv e r re -m e a n d e r in g a n d s m a ll s t o ra g e / d e t e n t io n a re a s . 

O p p o r t u n it ie s a ls o e x is t fo r fu r t h e r s t o ra g e a re a s a lo n g t h e 
C o lin G le n R iv e r a n d S u f o lk P la y in g F ie ld s a re a s . T h e re is 
a ls o a d d it io n a l s t o ra g e p o t e n t ia l in t h e u p p e r a re a s o f t h is 
c a t c h m e n t b y u t ilis in g e x is t in g w a s t e m a n a g e m e n t s it e s . 
T h e K in n e g a r R o a d S t re a m ru n s a lo n g t h e p e r im e t e r o f 
W e d d e r b u r n P a r k a n d t h e re is p o t e n t ia l t o p ro v id e s t o r m 
w a t e r a t t e n u a t io n w it h in t h e p a r k b y c a r r y in g o u t r iv e r 
m e a n d e r in g w o r k s a n d p ro v id in g in s t re a m s t ru c t u re s . 

03 

03 
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08 

09 

10 

11 

05 

T h is m a p p ro v id e s a n o v e r v ie w o f t h e 
o p p o r t u n it y b a s e d s o lu t io n s id e n t if e d f ro m 
a ll s ix s u b -c a t c h m e n t s w h ic h w ill b e t a k e n 
fo r w a rd fo r m o re d e t a ile d a s s e s s m e n t a s p a r t 
o f t h e d e liv e r y o f t h e P la n . 

S e w e r a g e n e t w o r k im p r o v e m e n t s 
t h r o u g h o u t t h e a r e a in c lu d in g in c r e a s e d 
c a p a c i t y , C S O s c r e e n in g a n d s t o r a g e . 

BLACKSTAFF STUDY AREA 
OVERVIEW OF OPPORTUNITY BASED SOLUTIONS 
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02 

04 

03 

06 

07 

12 
13 

14 

15 
16 

19 

20 

18 

17 

01 

A n d e r s o n s t o w n -R iv e r R e s t o ra t io n & S t o ra g e 
S t o c k m a n s /B o u c h e r – B la c k s t a f R iv e r S t o ra g e 
F in a g h y S o u t h S e w e ra g e Im p ro v e m e n t s 
(in c lu d in g S ic ily P a r k / M a rg u e r it e P a r k ) 
G le n m a c h a n P h a s e 2 S e w e ra g e P ro je c t (in c 
B o u c h e r T u n n e l) 
L is b u r n R o a d – S t o ra g e o p p o r t u n it ie s in 
D ru m g la s s P a r k 
B o g M e a d o w s – S t o r m S t o ra g e 
B a n k m o re S q u a re S u D S 
B e lfa s t T ra n s p o r t H u b 
D o n e g a ll R o a d – P o s s ib le S t o ra g e P o n d s 

B a lly s illa n P la y in g F ie ld s R e d e v e lo p m e n t 
B o o d le s D a m /F o r t h R iv e r R e s t o ra t io n & S t o ra g e 
B e lfa s t H ills - U p p e r C a t c h m e n t M a n a g e m e n t 
W h it e ro c k /F a lls P a r k R iv e r R e s t o ra t io n & S t o ra g e 
H a n n a h s t o w n A re a - D ra in a g e N e t w o r k 
A lt e ra t io n s 
C o lin G le n C o r r id o r - R iv e r a n d F lo o d p la in 
R e s t o ra t io n 
F in a g h y N o r t h – P o s s ib le R iv e r R e s t o ra t io n a n d 
D ra in a g e N e t w o r k A lt e ra t io n s 

01 

02 03 04 

05 

06 07 

08 

09 10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
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CHAPTER 08 
CONNSWATER & LAGAN 
EMBANKMENT STUDY AREA 
CATCHMENT BASED SOLUTIONS 

INTRODUCTION 
8 .1 A s s e t o u t in C h a p t e r 5 , t h e L iv in g W it h W a t e r 

a p p ro a c h in v o lv e s t h e d e v e lo p m e n t o f 
c a t c h m e n t b a s e d s o lu t io n s w h ic h a re fo c u s e d 
o n m a n a g in g ra in w a t e r m o re n a t u ra lly b y 
c o n t ro llin g ru n -o f , re d u c in g p e a k f o w s in 
t h e d ra in a g e s y s t e m s a n d p ro v id in g a re a s 
fo r f o o d s t o ra g e . T h is c h a p t e r id e n t if e s t h e 
s t ra t e g ic d ra in a g e p re s s u re s a n d is s u e s w it h in 
t h e C o n n s w a t e r a n d L a g a n E m b a n k m e n t s t u d y 
a re a a n d in c lu d e s p o t e n t ia l o p p o r t u n it ie s 
fo r in t e g ra t e d c a t c h m e n t b a s e d s o lu t io n s t o 
a d d re s s t h e s e . S o lu t io n s in c lu d e a c o m b in a t io n 
o f p o t e n t ia l b lu e /g re e n in f ra s t ru c t u re s u c h 
a s r iv e r re s t o ra t io n w o r k s a n d c o n v e n t io n a l 
h a rd e n g in e e re d m e a s u re s s u c h a s s e w e ra g e 
n e t w o r k im p ro v e m e n t s . 

8 .2 T h is s t u d y a re a e x t e n d s f ro m t h e c it y c e n t re 
in t h e w e s t o f t h e c a t c h m e n t t o w a rd s 
C ra w fo rd s b u r n in t h e n o r t h e a s t . I t c o v e rs t h e 
a re a s o f M a lo n e a n d S t ra n m illis in t h e s o u t h 
w e s t , C re g a g h a n d C a s t le re a g h in t h e s o u t h 
e a s t a n d D u n d o n a ld in t h e e a s t . A n o v e r v ie w 
o f t h e c a t c h m e n t is p ro v id e d a t f g u re 8 .5 . 

PRESSURES AND ISSUES 
8 .3 T h e m a in p re s s u re s a n d is s u e s id e n t if e d b y t h e 

Te c h n ic a l W o r k in g G ro u p a re : 

• F lo o d r is k in v a r io u s a re a s a t t r ib u t e d t o a 
n u m b e r o f s o u rc e s in c lu d in g t id a l r is k f ro m 
t h e L a g a n E s t u a r y , s u r fa c e w a t e r t h a t is 
u n a b le t o e n t e r t h e d ra in a g e n e t w o r k a n d 
f o o d r is k f ro m r iv e rs a n d s e w e ra g e n e t w o r k s 
t h a t a re o v e r w h e lm e d d u r in g s t o r m e v e n t s ; 

• W a t e r q u a lit y is s u e s a r is in g f ro m 
u n s a t is fa c t o r y c o m b in e d s e w e r o v e r f o w s 
d u e t o la c k o f c a p a c it y w it h in s e w e ra g e 
n e t w o r k s , m is c o n n e c t io n s t o t h e n e t w o r k 

(w a s t e w a t e r d ra in s c o n n e c t e d t o s t o r m 
o n ly d ra in s ) a n d in v a s iv e s p e c ie s a lo n g 
s o m e r iv e rs ; a n d 

• D e v e lo p m e n t is s u e s t h ro u g h o u t t h e a re a d u e 
t o s e w e ra g e n e t w o r k c a p a c it y c o n s t ra in t s . 

OPPORTUNITIES FOR INTEGRATED CATCHMENT 
BASED SOLUTIONS 
8 .4 A s e r ie s o f o p p o r t u n it y s ite s fo r p o te n t ia l b lu e / 

g re e n in fra s t ru c t u re w e re id e n t if e d a c ro s s t h e 
s t u d y a re a a lo n g w it h a n u m b e r o f p la n n e d 
c a p it a l p ro je c t s t h a t c o u ld b e e x te n d e d to c o v e r 
in te g ra te d d ra in a g e . T h e s e a re o u t lin e d in t h is 
c h a p te r a n d in c lu d e t h e s u r ro u n d in g C a s t le re a g h , 
C ra ig a n t le t a n d H o ly w o o d H ills w h e re u p p e r 
c a tc h m e n t m a n a g e m e n t a n d N F M s c h e m e s c o u ld 
b e im p le m e n te d to re d u c e ru n -o f a n d in c re a s e 
w a te r re te n t io n to s lo w t h e f o w o f s u r fa c e w a te r 
f ro m t h e h ills . T h e s e o p p o r t u n it ie s a ls o in c lu d e 
e x is t in g c a p it a l p ro je c t s s u c h a s t h e B e lfa s t T id a l 
S c h e m e , Yo r k S t re e t In te rc h a n g e a n d p ro p o s e d N I 
W a te r s e w e ra g e n e t w o r k im p ro v e m e n t s . 

8 .5 I t is e m p h a s is e d t h a t w h ile t h e s e id e n t if e d 
o p p o r t u n it ie s h a v e b e e n s u b je c t t o a n in it ia l 
h ig h -le v e l fe a s ib ilit y , t h e y a re c o n c e p t u a l 
in d ic a t iv e p ro p o s a ls t h a t s e e k t o id e n t ify a n d 
h ig h lig h t h o w w e m a y o p t im is e o u r e x is t in g 
e n v iro n m e n t , e n a b lin g u s t o b e t t e r m a n a g e a n d 
liv e w it h w a t e r. H o w e v e r, fu r t h e r o p p o r t u n it ie s 
e x is t w it h in t h e v a r io u s c a t c h m e n t s t o w o r k 
w it h o t h e r g o v e r n m e n t d e p a r t m e n t s a n d p u b lic 
b o d ie s s u c h a s t h e N o r t h e r n Ire la n d H o u s in g 
E x e c u t iv e . T h e LW W P t e a m w ill c o n t in u e t o 
w o r k w it h p a r t n e rs t o e x p lo re o p p o r t u n it ie s . 
P ro g re s s io n t o a p ro g ra m m e o f c a p it a l 
in v e s t m e n t is d e p e n d e n t o n t h e s u c c e s s fu l 
o u t c o m e o f p u b lic e n g a g e m e n t / c o n s u lt a t io n , 
d e t a ile d a p p ra is a l a n d d e s ig n w o r k a n d s e c u r in g 
t h e n e c e s s a r y fu n d in g a n d a p p ro v a ls (e .g . 
b u s in e s s c a s e , p la n n in g ). 



     
     

     
       
      
     

     
   

      
    

   
    

   
   

          
         
         

        
      

       
 

             
            

             
            

   

        

    FIGURE 8.5 – OVERVIEW OF CONNSWATER & LAGAN EMBANKMENT STUDY AREA | 9 5 

T h e t e r ra in g e n e ra lly s lo p e s f ro m 
t h e C ra ig a n t le t H ills t o B e lfa s t 
L o u g h a n d t h e C a s t le re a g h H ills 
a n d M a lo n e t o t h e R iv e r L a g a n . 
T h e e a s t e r n p a r t o f C ra ig a n t le t H ills 
a n d t h e e a s t e r n C a s t le re a g h H ills 
s lo p e a w a y f ro m B e lfa s t t o w a rd s 
D u n d o n a ld a n d C o m b e r. 

T h e m a in r iv e r s a re t h e L a g a n , 
F a rs e t , L o w e r B la c k s t a f (re lie f 
c u lv e r t ), C o n n s w a t e r, K n o c k , 
L o o p , E n le r, T illy s b u r n S t re a m , 
K n o c k n a g o n e y S t re a m a n d 
C ra w fo rd s b u r n R iv e r. 

T h e s e w e r n e t w o r k w it h in t h e s t u d y a re a d ra in s t o t h e 
B e lfa s t W w T W a t D a rg a n R o a d , t h e K in n e g a r W w T W a t 
A ir p o r t R o a d W e s t a n d t h e S e a h ill W w T W n e a r H e le n s 
B a y . S e w e r s a re p re d o m in a n t ly c o m b in e d , w it h t h e 
n e w e r d e v e lo p m e n t s , t y p ic a lly lo c a t e d t o w a rd s t h e 
o u t e r e x t e n t s , c o m p r is in g s e p a ra t e s u r fa c e w a t e r a n d 
fo u l s y s t e m s . 

SEAHILL 

HOLYWOOD 

LAGAN 
DUNDONALD 

CONNSWATER 

T h e C o n n s w a t e r & L a g a n E m b a n k m e n t s t u d y a re a w a s fu r t h e r d iv id e d in t o 5 s m a lle r 
s u b -c a t c h m e n t s b a s e d o n r iv e r f o w a n d t h e lo c a t io n o f p re s s u re s . T h e lo c a t io n s 
o f t h e s t ra t e g ic p re s s u re s a n d is s u e s , a lo n g w it h t h e s t ra t e g ic o b je c t iv e s a n d t h e 
s t ra t e g ic o p p o r t u n it y b a s e d s o lu t io n s fo r e a c h o f t h e s u b -c a t c h m e n t s , c a n b e s e e n 
o n t h e fo llo w in g m a p s . 

© C ro w n c o p y r ig h t a n d d a t a b a s e r ig h t 2 0 2 0 N IM A M O U 5 7 7 .7 



         
        
  

         
      

      
       

       
  

      
 

   
  

   
   

   
  

   
    

    
   

   
    

 
  

    
   

 

    
  

        

PRESSURES / ISSUES AND OBJECTIVES 

LAGAN 
CATCHMENT 

CATCHMENT OBJECTIVES 
• R e d u c e t h e n u m b e r o f p e o p le a n d p ro p e r t

T id a l f o o d r is k 
t h ro u g h o u t B e lfa s t 
C it y C e n t re a lo n g 
w it h b a c k d ra in a g e 
is s u e s in t h e 
C o r p o ra t io n S t re e t 
a re a re s u lt in g f ro m 
w a t e r t h a t is u n a b le 
t o re c e d e d u r in g h ig h 
t id e s a n d t id a l f o o d s . 

L a g a n E s t u a r y c u r re n t ly 
fa ilin g t o a c h ie v e G o o d 
E c o lo g ic a l P o t e n t ia l. 

D e v e lo p m e n t is s u e s 
t h ro u g h o u t t h e a re a d u e 
t o s e w e ra g e n e t w o r k 
c a p a c it y c o n s t ra in t s . 

01 

01 

01 

03 

03 

02 

02 

F lo o d r is k in t h e 
R a v e n h ill a re a . 

ie s a t 
r is k o f c o a s t a l f o o d in g f ro m t h e L a g a n E s t u a r y 
a n d B e lfa s t L o u g h . 

• R e d u c e t h e n u m b e r o f p e o p le a n d p ro p e r t ie s a t 
r is k o f f o o d in g w it h in t h e R a v e n h ill a re a . 

• C o n t r ib u t e t o a c h ie v in g G o o d E c o lo g ic a l 
P o t e n t ia l in t h e L a g a n E s t u a r y a n d d o w n s t re a m 
t o B e lfa s t H a r b o u r, a n d G o o d E c o lo g ic a l S t a t u s 
in B e lfa s t L o u g h . 

• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t in B e lfa s t 
C it y C e n t re . 

© C ro w n c o p y r ig h t a n d d a t a b a s e r ig h t 2 0 2 0 N IM A M O U 5 7 7 .7 



           
          

           
         

    
    

  
    

   
   

    
    

   

     
   

       
  

      
        
        

       
        

     

        

         OPPORTUNITY BASED SOLUTIONS C O N N S W A T E R & L A G A N E M B A N K M E N T S T U D Y A R E A | 9 7 

YORK STREET INTERCHANGE 
B u ild in g o n t h e p ro p o s a ls b e in g t a k e n fo r w a rd b y D f I R o a d s t o 
re d e v e lo p t h e Yo r k S t re e t in t e rc h a n g e , t h e re is a n o p p o r t u n it y t o 
in c re a s e ru n -o f a t t e n u a t io n a n d w o r k w it h N I W a t e r t o in c re a s e t h e 
a m o u n t o f s t o r m w a t e r s e p a ra t io n a s p a r t o f t h e p ro p o s a ls . 

SEWERAGE NETWORK 
IMPROVEMENTS 
N I W a t e r h a s id e n t if e d 
a n u m b e r o f s e w e ra g e 
n e t w o r k im p ro v e m e n t s 
t h a t w ill in c lu d e C S O 
s c re e n in g a n d t h e 
p ro v is io n o f a d d it io n a l 
s t o ra g e . W o r k s w ill 
b e d e p e n d e n t o n t h e 
c o m p le t io n o f fu r t h e r 
a p p ra is a ls . 

RAVENHILL FLOOD 
ALLEVIATION SCHEME  
N I W a t e r is p ro g re s s in g a 
c a p it a l im p ro v e m e n t p ro je c t 
t o re d u c e t h e r is k o f o u t o f 
s e w e r f o o d in g . 

BELFAST TIDAL SCHEME 
T h e p ro p o s e d s c h e m e e x t e n d s f ro m B e lfa s t 
H a r b o u r t o S t ra n m illis W e ir a n d w ill c o m p r is e a 
n u m b e r o f d if e re n t fo r m s o f b o t h p e r m a n e n t a n d 
t e m p o ra r y f o o d d e fe n c e s . M a p s s h o w in g t h e lin e 
o f t h e f o o d d e fe n c e s c a n b e v ie w e d a t h t t p s :// 
w w w .in f ra s t ru c t u re -n i.g o v .u k /t o p ic s /r iv e r s -a n d -
f lo o d in g /r iv e r s -a n d -f lo o d in g -p ro je c t s . 

01 

01 

03 

03 

02 

02 
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PRESSURES / ISSUES AND OBJECTIVES 

CONNSWATER 
CATCHMENT 

CATCHMENT OBJECTIVES 
• R e d u c e t h e n u m b e r o f p e o p le / 

p ro p e r t ie s a n d in f ra s t ru c t u re a t r is k 
o f f o o d in g in t h e a re a s n o t e d a b o v e . 

• C o n t r ib u t e t o a c h ie v in g G o o d 
E c o lo g ic a l P o t e n t ia l in t h e 
C o n n s w a t e r d o w n s t re a m t o B e lfa s t 

D e v e lo p m e n t p re s s u re a t 
C a s t le h ill M a n o r a re a a lo n g 
w it h s e w e ra g e n e t w o r k 
c a p a c it y is s u e s t h ro u g h o u t t h e 
s t u d y a re a . 

01 01 

01 
01 

01 
01 

02 

02 

F lo o d r is k in t h e C re g a g h 
R o a d , M o u n t M e r r io n 
A v e n u e , L a d a s D r iv e , 
S a n d o w n R o a d , G ra n d 
P a ra d e , C a s t le re a g h 
R o a d t o t h e S y d e n h a m 
B y -p a s s , G iln a h ir k R o a d , 
K in g s w a y P a r k , K in g s la n d , 
K in g s d a le a re a s o f G iln a h ir k 
/ T u lly c a r n e t , S u m m e r h ill, 
C lo g h a n a n d C a s t le v ie w 
a re a s o f S t o r m o n t . 

01 

W a t e r q u a lit y is s u e s in t h e U p p e r 
N e w t o w n a rd s R o a d , E a s t le ig h D a le , 
G iln a h ir k R o a d , K in g s w a y P a r k , K in g s la n d , 
K in g s d a le , C re g a g h R o a d , M o u n t M e r r io n 
A v e n u e a n d L a d a s D r iv e a re a s a s w e ll a s 
a lo n g t h e C o n n s w a t e r a n d K n o c k R iv e r s 
a n d t h e O ra n g e f e ld s t re a m . 

03 

03 

03 

03 
03 

03 

03 

H a r b o u r, a n d G o o d E c o lo g ic a l 
S t a t u s in B e lfa s t L o u g h . 

• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t 
in t h e s u b -c a t c h m e n t a re a . 

© C ro w n c o p y r ig h t a n d d a t a b a s e r ig h t 2 0 2 0 N IM A M O U 5 7 7 .7 



      
     

         
         

        
          

      

     
    

    
     

    
     

 

      
     

    
      

  

       
     

     
     

     
      

       
       

     
       

      
 

          
          

          

           
            

         
        

          
        

          
    

    
  

    
   

    
 

   
 

        

          C O N N S W A T E R & L A G A N E M B A N K M E N T S T U D Y A R E A | 9 9 OPPORTUNITY BASED SOLUTIONS 

CONNSWATER RIVER CORRIDOR 
P o t e n t ia l fo r s t o r m w a t e r ru n -o f re d u c t io n , in c lu d in g 
A v o n ie l L e is u re C e n t re re -d e v e lo p m e n t , B a lly m a c a r re t t 
W a lk w a y , t h e K in g G e o rg e V P la y in g F ie ld s lin k e d in t o 
G le n t o ra n F C ’s p la n s fo r t h e re -d e v e lo p m e n t o f t h e O v a l 
S t a d iu m a n d N I W a t e r ’s re p la c e m e n t o f S y d e n h a m W w P S . 
B C C a n d N I W a t e r h a v e a lre a d y a m e n d e d t h e t im in g o f 
s o m e s c h e m e s t o h e lp fa c ilit a t e t h e s e w o r k s . 

01 KNOCK RIVER CORRIDOR 
P o t e n t ia l r iv e r re s t o ra t io n in t h e 
g ro u n d s o f S t o r m o n t E s t a t e . 
O p p o r t u n it ie s a ls o e x is t a lo n g 
t h e K n o c k R iv e r n e a r C h e r r y v a lle y , 
G iln a h ir k S t re a m a n d K in g s w a y 
S t re a m in c lu d in g G iln a h ir k P a r k a n d 
T u lly c a r n e t P a r k . 

In a d d it io n , N I W a t e r h a s id e n t if e d 
a n u m b e r o f s e w e ra g e n e t w o r k 
im p ro v e m e n t s t h a t w ill in c lu d e 
C S O s c re e n in g a n d t h e p ro v is io n o f 
a d d it io n a l s t o ra g e . 

02 

06 

ORANGEFIELD 
STREAM CORRIDOR: 
L a n d in t h e D ix o n 
P a r k , G re e n v ille 
P a r k a re a t h a t c o u ld 
c o m p le m e n t t h e w o r k 
c a r r ie d o u t o n t h e 
C o n n s w a t e r G re e n w a y . 

03 

01 04 

02 

03 

0605 

LOOP RIVER CORRIDOR 
W o r k in g in p a r t n e r s h ip w it h t h e N a t io n a l T ru s t t o c re a t e a 
w e t la n d in t h e L is n a b re e n y a re a , t h e re is p o t e n t ia l t o p ro v id e 
fu r t h e r s t o r m w a t e r s t o ra g e a s p a r t o f t h e s c h e m e . 

T h is c o u ld b e lin k e d t o t h e p o t e n t ia l w it h in t h e C re g a g h G le n 
a n d a re a s a lo n g t h e L o o p R iv e r t o h e lp s t o re s t o r m w a t e r a n d 
re d u c e s u r fa c e w a t e r ru n -o f . T h e s e a re a s in c lu d e C re g a g h 
G re e n a n d P la y g ro u n d , L o o p R iv e r P a r k a n d C h e r r y v a le P a r k . 

N I W a t e r h a s a ls o id e n t if e d a n u m b e r o f s e w e ra g e n e t w o r k 
im p ro v e m e n t s t h a t w ill in c lu d e C S O s c re e n in g a n d t h e 
p ro v is io n o f a d d it io n a l s t o ra g e . W o r k s w ill b e d e p e n d e n t o n 
t h e c o m p le t io n o f fu r t h e r a p p ra is a ls . 

05 

05 CASTLEREAGH AND CRAIGANTLET 
HILLS 
M a n a g in g t h e u p p e r m o s t p a r t s o f t h e 
r iv e r c a t c h m e n t s t o re d u c e s u r fa c e 
w a t e r ru n -o f a n d in c re a s e w a t e r 
a t t e n u a t io n a n d re t e n t io n . W o o d la n d 
c re a t io n , r ip a r ia n b u f e r s t r ip s a n d 
d ra in b lo c k in g t o s t o re a n d s lo w 
s u r fa c e w a t e r f o w s . G iv e n t h a t m o s t 
o f t h e s u r ro u n d in g h ills id e is in p r iv a t e 
o w n e r s h ip , a n y p o t e n t ia l w o r k s m a y 
n e e d t o b e c a r r ie d o u t in p a r t n e r s h ip 
w it h D A E R A a n d lin k e d t o a n A g r i-
E n v iro n m e n t a l s c h e m e . 

UPPER 
NEWTOWNARDS ROAD 
N I W a t e r s e w e ra g e 
n e t w o r k im p ro v e m e n t s . 

04 

06 
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PRESSURES / ISSUES AND OBJECTIVES 

HOLYWOOD 
CATCHMENT 

F lo o d r is k in H o ly w o o d , G le n d a r ra g h 
a re a o f K n o c k n a g o n e y , P a r k w a y , 
G a r n e r v ille , L o w e r H o ly w o o d 
R o a d , K n o c k n a g o n e y D r iv e a n d 
K n o c k n a g o n e y P a r k . T h is in c lu d e s 
p o t e n t ia l f o o d r is k a r is in g f ro m 
p r iv a t e d ra in a g e in f ra s t ru c t u re in t h e 
G le n d a r ra g h a re a . 

01 

D e v e lo p m e n t p re s s u re o f a n e w p o w e r 
s t a t io n w it h in B e lfa s t H a r b o u r E s t a t e 
a lo n g w it h s e w e ra g e n e t w o r k c a p a c it y 
is s u e s t h ro u g h o u t t h e s t u d y a re a . 

03 

01 
02 

01 

01 

02 

02 

02 

02 

W a t e r q u a lit y is s u e s in 
H o ly w o o d , P a r k w a y , 
G a r n e r v ille , L o w e r 
H o ly w o o d R o a d a re a s , 
K n o c k n a g o n e y D r iv e a n d 
K n o c k n a g o n e y P a r k . 

W a t e r q u a lit y a n d 
o d o u r is s u e s b e lie v e d 
t o b e a s s o c ia t e d w it h 
u n s a t is fa c t o r y d is c h a rg e s 
f ro m c o m b in e d s e w e r 
o v e r f o w s t o t h e la g o o n s 
a lo n g s id e t h e S y d e n h a m 
B y p a s s a n d t h e ir 
c o n t r ib u t in g r iv e r s . 

03 

CATCHMENT OBJECTIVES 
• R e d u c e t h e n u m b e r o f p e o p le a n d p ro p e r t ie s 

a t r is k o f f o o d in g w it h in a n d d o w n s t re a m o f 
t h e K n o c k n a g o n e y , P a r k w a y , G a r n e r v ille a n d 
L o w e r H o ly w o o d R o a d a re a s . 

• C o n t r ib u t e t o a c h ie v in g G o o d E c o lo g ic a l 
S t a t u s in B e lfa s t L o u g h . 

• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t in t h e 
s u b -c a t c h m e n t a re a in c lu d in g B e lfa s t 
H a r b o u r. 
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GOLF COURSE STREAM CORRIDOR 
P o t e n t ia l fo r f o o d p la in re s t o ra t io n w o r k s t o h e lp s lo w t h e 
f o w o f w a t e r t h ro u g h t h e c a t c h m e n t in c lu d in g G le n ly o n P a r k 
a n d a lo n g t h e C ro f t B u r n a n d W o o d la n d s S t re a m . P o t e n t ia l 
o p p o r t u n it ie s in D A E R A o w n e d la n d s a t R e d b u r n P a r k in t h e fo r m 
o f N F M a n d a re a s o f e n g in e e re d s t o ra g e . T h e s e w o r k s c o u ld 
b e c o m p le m e n t e d b y in c re a s e d a t t e n u a t io n p o t e n t ia l in t h e 
L o u g h v ie w d e v e lo p m e n t p ro p o s a ls b e in g c o n s id e re d b y A rd s a n d 
N o r t h D o w n B o ro u g h C o u n c il. 

SEWERAGE NETWORK 
IMPROVEMENTS 
Im p ro v e m e n t s in t h e 
K n o c k n a g o n e y , K in n e g a r a n d 
H o ly w o o d a re a s t h a t in c lu d e 
in c re a s in g c a p a c it y , C S O 
s c re e n in g a n d t h e p ro v is io n o f 
a d d it io n a l s t o ra g e . W o r k s w ill b e 
d e p e n d e n t o n t h e c o m p le t io n o f 
fu r t h e r a p p ra is a ls . 

01 

01 

04 

03 
02 

03 

SEWERAGE NETWORK 
IMPROVEMENTS 
N I W a t e r im p ro v e m e n t s in 
M y L a d y ’s M ile a re a 

04 

TILLYSBURN STREAM CORRIDOR 
W o r k in g w it h v a r io u s o rg a n is a t io n s , 
in c lu d in g D f I R o a d s a n d B C C , t h e re is t h e 
p o t e n t ia l t o a llo w s u r fa c e w a t e r in t o s t o ra g e 
a re a s w it h in t h e p ro p o s e d p a r k a n d r id e s it e 
a t T illy s b u r n a n d K n o c k n a g o n e y L in e a r P a r k . 
W o r k s t o n e a r b y w a t e rc o u r s e s in t h e fo r m o f 
f o o d p la in re s t o ra t io n o r in s t re a m s t ru c t u re s 
a ls o h a v e t h e p o t e n t ia l t o in c re a s e c a p a c it y . 

03 

HOLYWOOD HILLS 
M a n a g in g t h e u p p e r m o s t 
p a r t s o f t h e r iv e r 
c a t c h m e n t s t o re d u c e 
s u r fa c e w a t e r ru n -o f a n d t o 
in c re a s e w a t e r a t t e n u a t io n 
a n d re t e n t io n . W o o d la n d 
c re a t io n , r ip a r ia n b u f e r 
s t r ip s a n d d ra in b lo c k in g t o 
s t o re a n d s lo w s u r fa c e w a t e r 
f o w s . G iv e n t h a t m o s t o f 
t h e s u r ro u n d in g h ills id e is 
in p r iv a t e o w n e r s h ip , a n y 
p o t e n t ia l w o r k s m a y n e e d t o 
b e c a r r ie d o u t in p a r t n e r s h ip 
w it h D A E R A a n d lin k e d 
t o a n A g r i-E n v iro n m e n t a l 
s c h e m e . 

02 
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PRESSURES / ISSUES AND OBJECTIVES 

SEAHILL 
CATCHMENT 

CATCHMENT OBJECTIVES 

WATER QUALITY ISSUES 
C u r re n t W a t e r F ra m e w o r k D ire c t iv e 
s t a t u s o f t h e C ra w fo rd s b u r n R iv e r 
is M o d e ra t e E c o lo g ic a l S t a t u s . 
W a t e r b o d y is fa ilin g t o a c h ie v e 
G o o d E c o lo g ic a l S t a t u s . 

01 

01 

• C o n t r ib u t e t o a c h ie v in g G o o d 
E c o lo g ic a l S t a t u s in t h e C ra w fo rd s b u r n 
R iv e r s u r fa c e w a t e r b o d y . 

• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t in 
t h e s u b -c a t c h m e n t a re a . 
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CRAIGANTLET AND HOLYWOOD HILLS 
T h is s t u d y a re a is s u r ro u n d e d b y h ills a n d t h e re is 
p o t e n t ia l t o m a n a g e t h e u p p e r m o s t p a r t s o f t h e 
r iv e r c a t c h m e n t s t o in c re a s e w a t e r a t t e n u a t io n 
a n d re t e n t io n a n d re d u c e ru n -o f . W o o d la n d 
c re a t io n , r ip a r ia n b u f e r s t r ip s a n d d ra in b lo c k in g 
w o u ld h e lp t o s t o re a n d s lo w t h e s u r fa c e w a t e r 
f o w s a n d re d u c e d if u s e p o llu t io n . G iv e n t h a t 
m o s t o f t h e s u r ro u n d in g h ills id e is in p r iv a t e 
o w n e r s h ip , a n y p o t e n t ia l w o r k s m a y n e e d t o b e 
c a r r ie d o u t in p a r t n e r s h ip w it h D A E R A a n d lin k e d 
t o a n A g r i-E n v iro n m e n t a l s c h e m e . 

01 

01 
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PRESSURES / ISSUES AND OBJECTIVES 

DUNDONALD 
CATCHMENT 

CATCHMENT OBJECTIVES 
• R e d u c e t h e n u m b e r o f p e o p le a n d p ro p e r t ie s a t r is k o f 

f o o d in g w it h in a n d d o w n s t re a m o f t h e C o m b e r R o a d , 
D u n d o n a ld R o a d , D u n la d y R o a d , U p p e r N e w t o w n a rd s 

W a t e r q u a lit y is s u e s 
a s s o c ia t e d w it h 
u n s a t is fa c t o r y C S O s in t h e 
D u n d o n a ld a re a . 

D e v e lo p m e n t is s u e s 
t h ro u g h o u t t h e a re a d u e 
t o s e w e ra g e n e t w o r k 
c a p a c it y c o n s t ra in t s . 

F lo o d r is k in t h e C o m b e r 
R o a d , O ld D u n d o n a ld 
R o a d , E a s t L in k 
R o a d , D u n la d y R o a d , 
U p p e r N e w t o w n a rd s 
R o a d , B a lly o ra n a n d 
C a r ro w re a g h a re a s . 

01 

01 

03 

03 

02 
02 

02 

02 

R o a d , B a lly o ra n , C a r ro w re a g h , D u n d o n a ld V illa g e a re a a n d 
E a s t L in k R o a d . A ls o d o w n s t re a m in t h e C o m b e r a re a . 

• C o n t r ib u t e t o a c h ie v in g G o o d E c o lo g ic a l P o t e n t ia l in t h e 
E n le r R iv e r a n d G o o d E c o lo g ic a l S t a t u s d o w n s t re a m in 
S t ra n g fo rd L o u g h . 

• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t in t h e s u b -c a t c h m e n t 
a re a a n d d o w n s t re a m in C o m b e r. 
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CRAIGANTLET AND CASTLEREAGH HILLS 
T h is s t u d y a re a is s u r ro u n d e d b y h ills a n d t h e re is p o t e n t ia l t o m a n a g e t h e u p p e r m o s t p a r t s o f 
t h e r iv e r c a t c h m e n t s t o re d u c e s u r fa c e w a t e r ru n -o f , in c re a s e w a t e r a t t e n u a t io n a n d re t e n t io n 
a n d re d u c e d if u s e p o llu t io n . W o o d la n d c re a t io n , r ip a r ia n b u f e r s t r ip s a n d d ra in b lo c k in g 
w o u ld h e lp t o s t o re a n d s lo w t h e s u r fa c e w a t e r f o w s a n d re d u c e d if u s e p o llu t io n . G iv e n t h a t 
m o s t o f t h e s u r ro u n d in g h ills id e is in p r iv a t e o w n e r s h ip , a n y p o t e n t ia l w o r k s m a y n e e d t o b e 
c a r r ie d o u t in p a r t n e r s h ip w it h D A E R A a n d lin k e d t o a n A g r i-E n v iro n m e n t a l s c h e m e . 

01 

01 

SEWERAGE NETWORK 
IMPROVEMENTS 
Im p ro v e m e n t s in t h e 
D u n d o n a ld a re a t h a t 
in c lu d e in c re a s in g c a p a c it y , 
C S O s c re e n in g a n d t h e 
p ro v is io n o f a d d it io n a l 
s t o ra g e . W o r k s w ill 
b e d e p e n d e n t o n t h e 
c o m p le t io n o f fu r t h e r 
a p p ra is a ls . 

02 
02 

DUNDONALD AREA 
W o r k in g in p a r t n e r s h ip w it h L C C C t o h e lp d e liv e r t h e C a s t le re a g h 
U r b a n In t e g ra t e d D e v e lo p m e n t F ra m e w o r k (C U ID F ). L C C C 
p ro p o s a ls fo r d e v e lo p m e n t s a t D u n d o n a ld L e is u re P a r k , w it h in 
D u n d o n a ld V illa g e a n d a lo n g t h e E n le r R iv e r a t M o a t P a r k c o u ld 
b e e x t e n d e d t o in t ro d u c e b lu e /g re e n in f ra s t ru c t u re t o h e lp s o lv e 
f o o d in g is s u e s . R iv e r re s t o ra t io n w o r k s a lo n g t h e E n le r R iv e r a n d 
v a r io u s t r ib u t a r ie s , in c lu d in g le a k y d a m s , fo r e x a m p le , a s w e ll a s 
N F M w o r k a t t h e B illy N e ill S o c c e r C e n t re o f E x c e lle n c e , c o u ld a ll 
c o n t r ib u t e t o s o lv in g is s u e s . B C C la n d a lo n g t h e C o m b e r G re e n w a y 
a ls o h a s p o t e n t ia l. 

02 
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CHAPTER 08
CONNSWATER & 
LAGAN EMBANKMENT 
CATCHMENT PROPOSALS

           
            

         

       
     

   
  

  
 

  
  

  

    
   

   
 

        

05 
07 

06 

06 

12 

02 

03 

04 

02 

08 

09 

12 

CONNSWATER & LAGAN 
EMBANKMENT STUDY AREA 

T h is m a p p ro v id e s a n o v e r v ie w o f t h e o p p o r t u n it y b a s e d s o lu t io n s id e n t if e d 
f ro m a ll f v e s u b -c a t c h m e n t s w h ic h w ill b e t a k e n fo r w a rd fo r m o re d e t a ile d 
a s s e s s m e n t a s p a r t o f t h e d e liv e r y o f t h e P la n . 

S e w e r a g e n e t w o r k im p r o v e m e n t s t h r o u g h o u t t h e a r e a in c lu d in g 
in c r e a s e d c a p a c i t y , C S O s c r e e n in g a n d s t o r a g e . 

OVERVIEW OF OPPORTUNITY BASED SOLUTIONS 

01 
G o lf C o u r s e S t re a m 
C o r r id o r r iv e r re s t o ra t io n 

04 
Yo r k S t re e t 
In t e rc h a n g e 
S c h e m e 

05 
R a v e n h ill F lo o d 
A lle v ia t io n S c h e m e 

03 
B e lfa s t T id a l 
S c h e m e 

06 
L o o p R iv e r C o r r id o r – 
r iv e r re s t o ra t io n & s t o ra g e 

02 
T illy s b u r n S t re a m C o r r id o r 
r iv e r re s t o ra t io n 
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01 

1010 

11 

11 

11 

C o n n s w a t e r R iv e r C o r r id o r - s t o r m 
w a t e r ru n -o f re d u c t io n a n d 
re p la c e m e n t o f S y d e n h a m W w P S 

08 

B lu e /g re e n 
in f ra s t ru c t u re a n d r iv e r 
re s t o ra t io n w o r k s in 
D u n d o n a ld A re a 

10 

K n o c k R iv e r C o r r id o r - r iv e r 
re s t o ra t io n & s t o ra g e 

09 

11 
U p p e r C a t c h m e n t 
M a n a g e m e n t 
in C ra ig a n t le t , 
H o ly w o o d a n d 
C a s t le re a g h H ills 

12 
N I W a t e r s e w e ra g e n e t w o r k 
im p ro v e m e n t s a t M y L a d y ’s M ile 
a n d U p p e r N e w t o w n a rd s R o a d 

07 
O ra n g e f e ld S t re a m C o r r id o r – 
r iv e r re s t o ra t io n & s t o ra g e 

C O N N S W A T E R & L A G A N E M B A N K M E N T S T U D Y A R E A 



        
      
        

       
       

       
       

     
      
      

        
        

        
    

       
       

     
       

       
       

       
       
      

       
         

      
      
      

      
      
      

    

           
     

      
       

      
      

        
      

       
     

       
      

       
      

  

        
       

      
          

   

        
       

  

         
      

   

      
    

       
     

      
      

 

       
    

 
CHAPTER 09 
NORTH FORESHORE 
STUDY AREA 
CATCHMENT BASED SOLUTIONS 

INTRODUCTION OPPORTUNITIES FOR INTEGRATED CATCHMENT 
BASED SOLUTIONS 

9 .1 A s s e t o u t in C h a p t e r 5 , t h e L iv in g W it h W a t e r 
a p p ro a c h in v o lv e s t h e d e v e lo p m e n t o f 9 .4 A s e r ie s o f o p p o r t u n it y s it e s fo r p o t e n t ia l b lu e / 
c a t c h m e n t b a s e d s o lu t io n s w h ic h a re fo c u s e d g re e n in f ra s t ru c t u re w e re id e n t if e d a c ro s s t h e 
o n m a n a g in g ra in w a t e r m o re n a t u ra lly b y s t u d y a re a a lo n g w it h a n u m b e r o f p la n n e d 
c o n t ro llin g ru n -o f , re d u c in g p e a k f o w s in c a p it a l p ro je c t s t h a t c o u ld b e e x t e n d e d t o 
t h e d ra in a g e s y s t e m s a n d p ro v id in g a re a s c o v e r in t e g ra t e d d ra in a g e . T h e s e a re o u t lin e d 
fo r f o o d s t o ra g e . T h is c h a p t e r id e n t if e s t h e in t h is c h a p t e r a n d in c lu d e t h e s u r ro u n d in g 
s t ra t e g ic d ra in a g e p re s s u re s a n d is s u e s w it h in h ills a n d e x is t in g b lu e /g re e n s p a c e s s u c h a s 
t h e N o r t h F o re s h o re s t u d y a re a a n d in c lu d e s B e lfa s t W a t e r w o r k s w h e re u p p e r c a t c h m e n t 
p o t e n t ia l o p p o r t u n it ie s fo r in t e g ra t e d c a t c h m e n t m a n a g e m e n t a n d N F M s c h e m e s c o u ld b e 
b a s e d s o lu t io n s t o a d d re s s t h e s e . S o lu t io n s im p le m e n t e d t o re d u c e ru n -o f a n d in c re a s e 
in c lu d e a c o m b in a t io n o f p o t e n t ia l b lu e /g re e n w a t e r re t e n t io n t o s lo w t h e f o w o f s u r fa c e 
in f ra s t ru c t u re s u c h a s r iv e r re s t o ra t io n w o r k s a n d w a t e r f ro m t h e h ills . T h e s e o p p o r t u n it ie s a ls o 
c o n v e n t io n a l h a rd e n g in e e re d m e a s u re s s u c h a s in c lu d e e x is t in g c a p it a l p ro je c t s s u c h a s t h e N I 
s e w e ra g e n e t w o r k im p ro v e m e n t s . W a t e r s e w e ra g e n e t w o r k im p ro v e m e n t s . 

9 .2 T h is N o r t h F o re s h o re s t u d y a re a e x t e n d s f ro m 9 .5 I t is e m p h a s is e d t h a t w h ile id e n t if e d 
D u n c a ir n a n d F o r t w illia m in t h e s o u t h t o o p p o r t u n it ie s h a v e b e e n s u b je c t t o a n in it ia l
N e w t o w n a b b e y in t h e w e s t a n d C a r r ic k fe rg u s h ig h -le v e l fe a s ib ilit y , t h e y a re c o n c e p t u a l
in t h e n o r t h . A n o v e r v ie w o f t h e c a t c h m e n t is in d ic a t iv e p ro p o s a ls t h a t s e e k t o id e n t ify a n d 
p ro v id e d a t f g u re 9 .5 . h ig h lig h t h o w w e m a y o p t im is e o u r e x is t in g 

e n v iro n m e n t , e n a b lin g u s t o b e t t e r m a n a g e a n d 
liv e w it h w a t e r. H o w e v e r, fu r t h e r o p p o r t u n it ie s PRESSURES AND ISSUES 
e x is t w it h in t h e v a r io u s c a t c h m e n t s t o w o r k 

9 .3 T h e m a in p re s s u re s a n d is s u e s id e n t if e d b y w it h o t h e r g o v e r n m e n t d e p a r t m e n t s a n d p u b lic 
t h e Te c h n ic a l W o r k in g G ro u p ( T W G ) c a n b e b o d ie s s u c h a s t h e N o r t h e r n Ire la n d H o u s in g 
s u m m a r is e d a s fo llo w s : E x e c u t iv e . T h e LW W P w ill c o n t in u e t o w o r k w it h 

t h e s e p a r t n e rs t o e x p lo re t h e s e o p p o r t u n it ie s . • F lo o d r is k in v a r io u s a re a s a t t r ib u t e d t o a 
P ro g re s s io n t o a p ro g ra m m e o f c a p it a ln u m b e r o f s o u rc e s , in c lu d in g c a p a c it y is s u e s 
in v e s t m e n t is d e p e n d e n t o n t h e s u c c e s s fu lin t h e s e w e ra g e n e t w o r k s ; 
o u t c o m e o f p u b lic e n g a g e m e n t / c o n s u lt a t io n , 

• W a t e r q u a lit y is s u e s a r is in g f ro m d e t a ile d a p p ra is a l a n d d e s ig n w o r k , a n d 
u n s a t is fa c t o r y c o m b in e d s e w e r o v e r f o w s s e c u r in g t h e n e c e s s a r y fu n d in g a n d a p p ro v a ls 
d u e t o la c k o f c a p a c it y w it h in s e w e ra g e (e .g . b u s in e s s c a s e , p la n n in g ). 
n e t w o r k s , m is c o n n e c t io n s t o t h e n e t w o r k 
(w a s t e w a t e r d ra in s c o n n e c t e d t o s t o r m o n ly 
d ra in s ) a n d in v a s iv e s p e c ie s a lo n g s o m e 
r iv e r s ; a n d 

• D e v e lo p m e n t is s u e s t h ro u g h o u t t h e a re a d u e 
t o s e w e ra g e n e t w o r k c a p a c it y c o n s t ra in t s . 



         
       

         
         

   

        
        
         

        
      

         
   

    
      

     
   

    
      

   
      

    
   

    
     

    
  

        

    FIGURE 9.5 – OVERVIEW OF NORTH FORESHORE STUDY AREA | 1 0 9 

T h e m a in r iv e r s a re t h e B a lly m a r t in W a t e r, M ile W a t e r, 
T h re e M ile W a t e r, L is n a lin c h y B u r n , W o o d b u r n R iv e r, 
C o p e la n d W a t e r a n d K ilro o t R iv e r, a ll o f w h ic h d is c h a rg e 
in t o B e lfa s t L o u g h . T h e t e r ra in g e n e ra lly s lo p e s s o u t h 
e a s t e r ly t o w a rd s B e lfa s t L o u g h . 

CARRICKFERGUS 

GREENISLAND 

WHITEHOUSE & 
MALLUSK 

FORTWILLIAM 

T h e s e w e ra g e n e t w o r k w it h in 
t h e s t u d y a re a d ra in s t o t h e 
B e lfa s t W w T W a t D a rg a n R o a d , 
W h it e h o u s e W w T W fa c ilit ie s 
b e s id e t h e M 5 , G re e n is la n d 
W w T W o n t h e A 2 B e lfa s t R o a d 
a n d C a r r ic k fe rg u s W w T W 
a d ja c e n t t o t h e A 2 B e lfa s t R o a d . 

T h e s e w e ra g e n e t w o r k s a re 
p re d o m in a n t ly c o m b in e d , w it h 
t h e n e w e r d e v e lo p m e n t s , t y p ic a lly 
lo c a t e d t o w a rd s t h e o u t e r e x t e n t s , 
c o m p r is in g s e p a ra t e s u r fa c e w a t e r 
a n d fo u l s y s t e m s . 

T h e N o r t h F o re s h o re s t u d y a re a w a s fu r t h e r d iv id e d 
in t o 4 s m a lle r s u b -c a t c h m e n t s b a s e d o n r iv e r f o w 
a n d t h e lo c a t io n o f p re s s u re s . T h e lo c a t io n s o f t h e 
s t ra t e g ic p re s s u re s a n d is s u e s , a lo n g w it h t h e s t ra t e g ic 
o b je c t iv e s a n d t h e s t ra t e g ic o p p o r t u n it y b a s e d 
s o lu t io n s fo r e a c h o f t h e s u b -c a t c h m e n t s , c a n b e s e e n 
o n t h e fo llo w in g m a p s . 
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PRESSURES / ISSUES AND OBJECTIVES 

FORTWILLIAM 
CATCHMENT 

F lo o d r is k in t h e M o u n t V e r n o n , P a r k m o u n t R o a d , S h o re 
R o a d , L o u g h s id e R e c re a t io n a l C e n t re , G ra y m o u n t , W h it e w e ll, 
L im e s t o n e R o a d , F o r t w illia m , A n t r im R o a d , A le x a n d ra 
G a rd e n s , C a v e H ill R o a d , Yo r k R o a d a n d S h o re R o a d a re a s . 
F lo o d r is k a s s o c ia t e d w it h c a p a c it y , o p e ra t io n a n d a s s e t 
c o n d it io n o f w a s t e w a t e r s y s t e m in F o r t w illia m P u m p in g 
S t a t io n a n d G ro v e L e is u re C e n t re a re a s . 

01 

W a t e r q u a lit y is s u e s in t h e 
L im e s t o n e R o a d , G ro v e 
L e is u re C e n t re , F o r t w illia m , 
A n t r im R o a d , A le x a n d ra 
G a rd e n s , N o r t h C irc u la r 
R o a d , Yo r k R o a d a n d S h o re 
R o a d a re a s a s s o c ia t e d w it h 
u n s a t is fa c t o r y C S O s in c lu d in g 
c o n d it io n a n d p e r fo r m a n c e 
o f a s t ra t e g ic w a s t e w a t e r 
p u m p in g s t a t io n . 

02 

01 

01 

01 
02 

02 

01 

02 

CATCHMENT OBJECTIVES 
• R e d u c e t h e n u m b e r o f p e o p le / p ro p e r t ie s 

a t r is k o f f o o d in g w it h in a n d d o w n s t re a m 
o f t h e M o u n t V e r n o n , P a r k m o u n t R o a d , 
S h o re R o a d , L o u g h s id e R e c re a t io n a l C e n t re , 
G ra y m o u n t , W h it e w e ll, F o r t w illia m , A n t r im 
R o a d , A le x a n d ra G a rd e n s , C a v e H ill R o a d , 
G ro v e L e is u re C e n t re a n d Yo r k R o a d a re a s . 

• C o n t r ib u t e t o a c h ie v in g G o o d E c o lo g ic a l 
P o t e n t ia l d o w n s t re a m t o B e lfa s t H a r b o u r. 

• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t in t h e 
s u b -c a t c h m e n t a re a . 

D e v e lo p m e n t is s u e s t h ro u g h o u t 
t h e a re a d u e t o s e w e ra g e 
n e t w o r k c a p a c it y c o n s t ra in t s . 
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        OPPORTUNITY BASED SOLUTIONS N O R T H F O R E S H O R E S T U D Y A R E A | 1 1 1 

01 
02 

03 

CAVEHILL COUNTRY PARK / BELFAST CASTLE
/ BELFAST ZOO 
O p p o r t u n it ie s w it h B e lfa s t H ills P a r t n e r s h ip , B C C a n d N a t io n a l 
T ru s t t o m a n a g e u p p e r c a t c h m e n t s t o re d u c e ru n -o f a n d in c re a s e 
w a t e r a t t e n u a t io n a n d re t e n t io n . W o o d la n d c re a t io n , r ip a r ia n 
b u f e r s t r ip s a n d d ra in b lo c k in g t o s lo w a n d s t o re s u r fa c e w a t e r. 

PREMIER DRIVE STREAM CORRIDOR 
U p p e r c a t c h m e n t m a n a g e m e n t a n d o p p o r t u n it ie s a t e x is t in g 
B C C o w n e d g re e n s p a c e a t N o r t h w o o d L in e a r P a r k a n d L o u g h s id e 
R e c re a t io n C e n t re a n d P la y in g F ie ld s t o d iv e r t a n d a t t e n u a t e 
s t o r m w a t e r t o h e lp a d d re s s f o o d r is k in t h e a re a . 

FORTWILLIAM 
STREAM CORRIDOR 
B u ild in g o n a n y p o t e n t ia l 
N F M w o r k s in t h e C a v e h ill 
/ B e lfa s t C a s t le a re a t h e re 
m a y b e o p p o r t u n it ie s fo r 
o n lin e s t o ra g e a lo n g t h e 
F o r t w illia m S t re a m c o r r id o r. 

NORTH 
CIRCULAR ROAD 
S e w e ra g e n e t w o r k 
im p ro v e m e n t s . 

01 

03 

02 

CARR’S GLEN RIVER CORRIDOR 
O p p o r t u n it ie s a t w a t e rc o u r s e s , re s e r v o ir s a n d d a m s t h a t h a v e c o n n e c t io n s b a c k t o B e lfa s t ’s 
h is t o r ic lin e n in d u s t r y . 

O p p o r t u n it ie s t o w o r k w it h B C C a lo n g t h is r iv e r c o r r id o r t o o p t im is e t h e s e re s e r v o ir s 
( W a t e r w o r k s a n d A le x a n d ra P a r k ) t o s t o re s t o r m w a t e r a n d re d u c e p e a k f o w s a lo n g t h e r iv e r. 

O p p o r t u n it ie s fo r re -d e v e lo p m e n t o f t h e fo r m e r C a r r ’s G le n R e s e r v o ir n e a r N I W a t e r ’s o f c e s 
a t W e s t la n d R o a d . T h e s e w o r k s a lo n g w it h t h e p o t e n t ia l t o u s e e x is t in g g re e n s p a c e in a re a s 
lik e G ro v e P la y in g F ie ld s fo r s t o r m a t t e n u a t io n a n d t h e p o t e n t ia l fo r N F M in t h e u p p e r a re a s 
o f C a v e H ill c o u ld s ig n if c a n t ly re d u c e f o o d r is k in t h e a re a . 

04 

04 

05 

05 

SEWERAGE NETWORK 
IMPROVEMENTS 
Im p ro v e m e n t s in t h e F o r t w illia m 
a re a t h a t in c lu d e in c re a s in g 
c a p a c it y , C S O s c re e n in g a n d t h e 
p ro v is io n o f a d d it io n a l s t o ra g e . 
W o r k s w ill b e d e p e n d e n t o n t h e 
c o m p le t io n o f fu r t h e r a p p ra is a ls . 
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PRESSURES / ISSUES AND OBJECTIVES 

WHITEHOUSE / MALLUSK   
CATCHMENT 

F lo o d r is k in t h e C a r n m o n e y 
In d u s t r ia l E s t a t e t o t h e S h o re 
R o a d a re a a s w e ll a s t h e 
M a llu s k a n d B a lly h e n r y a re a s . 

F lo o d r is k in t h e M o n k s t o w n 
a n d W h it e a b b e y a re a s . 

F lo o d r is k in t h e H ig h t o w n 
a re a o f G le n g o r m le y 
a n d C o llin w a rd a re a o f 
C a r n m o n e y . 

D e v e lo p m e n t is s u e s 
t h ro u g h o u t t h e a re a d u e t o 
s e w e ra g e n e t w o r k c a p a c it y 
c o n s t ra in t s . 

W a t e r q u a lit y is s u e s 
a s s o c ia t e d w it h n e t w o r k 
c a p a c it y p ro b le m s a n d 
o v e r f o w s w it h in t h e 
c a t c h m e n t u p s t re a m o f 
W h it e h o u s e W w T W a n d in 
B e lfa s t L o u g h . 

01 

01 

01 

02 

04 

03 

03 

02 

04 
04 

CATCHMENT OBJECTIVES 
• R e d u c e t h e n u m b e r o f p e o p le / p ro p e r t ie s a n d in f ra s t ru c t u re a t 

r is k o f f o o d in g in t h e C a r n m o n e y In d u s t r ia l E s t a t e , S h o re R o a d , 
M a llu s k , B a lly h e n r y , M o n k s t o w n , W h it e a b b e y , H ig h t o w n a n d 
C o llin w a rd a re a s . 

• C o n t r ib u t e t o a c h ie v in g G o o d E c o lo g ic a l S t a t u s in t h e T h re e 
M ile W a t e r a n d B a lly m a r t in W a t e r a n d d o w n s t re a m in In n e r 
B e lfa s t L o u g h . 

• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t in t h e s u b -c a t c h m e n t a re a . 
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        OPPORTUNITY BASED SOLUTIONS N O R T H F O R E S H O R E S T U D Y A R E A | 1 1 3 

01 

CAVEHILL COUNTRY PARK / BELFAST 
CASTLE / BELFAST ZOO / CARNMONEY HILL / 
COLLINWARD / SQUIRES HILL / MOSSLEY 
T h is s t u d y a re a is s u r ro u n d e d b y h ills a n d t h e re is 
p o t e n t ia l t o w o r k w it h B e lfa s t H ills P a r t n e r s h ip , B C C , 
A n t r im a n d N e w t o w n a b b e y B o ro u g h C o u n c il a n d 
N a t io n a l T ru s t t o m a n a g e t h e u p p e r m o s t p a r t s o f 
t h e r iv e r c a t c h m e n t s t o re d u c e s u r fa c e w a t e r ru n -
o f a n d t o in c re a s e w a t e r a t t e n u a t io n a n d re t e n t io n . 
W o o d la n d c re a t io n , r ip a r ia n b u f e r s t r ip s a n d d ra in 
b lo c k in g w o u ld h e lp t o s t o re a n d s lo w t h e s u r fa c e 
w a t e r f o w s . 

SEWERAGE NETWORK IMPROVEMENTS 
Im p ro v e m e n t s in t h e W h it e h o u s e / M a llu s k 
a re a in c lu d e in c re a s in g c a p a c it y , C S O 
s c re e n in g a n d t h e p ro v is io n o f a d d it io n a l 
s t o ra g e . W o r k s w ill b e d e p e n d e n t o n t h e 
c o m p le t io n o f fu r t h e r a p p ra is a ls . 

01 

03 

01 

02 

02 03 

03 

NEWTOWNABBEY AREA 
T h e re is p o t e n t ia l t o w o r k w it h A n t r im 
a n d N e w t o w n a b b e y B o ro u g h C o u n c il 
a n d t h e W o o d la n d T ru s t t o c a r r y o u t r iv e r 
a n d f o o d p la in re s t o ra t io n w o r k s in a re a s 
lik e T h re e M ile W a t e r C o n s e r v a t io n P a r k , 
M o n k s t o w n W o o d a n d G le n P a r k . T h e re is 
a ls o t h e p o t e n t ia l t o in c lu d e s t o r m w a t e r 
a t t e n u a t io n w it h in t h e s it e o f t h e o ld 
U U J c a m p u s a s p a r t o f a n y fu t u re re -
d e v e lo p m e n t p la n s . O p p o r t u n it ie s s h o u ld 
b e t a k e n t o m a k e fu ll u s e o f e x is t in g fe a t u re s 
lik e t h e fo r m e r M ill P o n d a t M o s s le y M ill 
b e s id e A n t r im a n d N e w t o w n a b b e y B o ro u g h 
C o u n c il o f c e s 

GLENGORMLEY AREA 
P o t e n t ia l t o b u ild o n a n y u p p e r c a t c h m e n t 
m a n a g e m e n t w o r k s in t h e s u r ro u n d in g h ills 
b y w o r k in g in p a r t n e r s h ip w it h A n t r im a n d 
N e w t o w n a b b e y B o ro u g h C o u n c il t o u s e e x is t in g 
g re e n s p a c e lik e N I W a t e r ’s la n d a t V a lle y L e is u re 
C e n t re , t o h e lp a t t e n u a t e s t o r m w a t e r. T h e s e 
w o r k s c o u ld b e t ie d in w it h t h e c o u n c il’s e x is t in g 
d e v e lo p m e n t p la n s . 

02 

03 
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PRESSURES / ISSUES AND OBJECTIVES 

GREENISLAND 
CATCHMENT 

F lo o d r is k in M o y a rd , 
D o w n v ie w a n d S t a t io n R o a d 
a re a s a s a re s u lt o f s u r fa c e 
w a t e r a n d r iv e r f o o d r is k a ll 
c o n t r ib u t in g t o s e w e ra g e 
n e t w o r k c a p a c it y is s u e s . 

R iv e r f o o d r is k f ro m t h e 
G re e n is la n d S t re a m a n d t h e 
D o w n v ie w G a rd e n s S t re a m 
a lo n g w it h s u r fa c e w a t e r f o w s 
g e n e ra t e d f ro m t h e h ills a t 
K n o c k a g h a n d G re e n is la n d 
G o lf C lu b . 

01 

F lo o d r is k in O ld S h o re 
R o a d , B e lfa s t R o a d a n d 
B ra c k e n r id g e A re a s . 

03 

03 

02 

01 02 

W a t e r q u a lit y is s u e s in t h e 
M o y a rd , D o w n v ie w , S t a t io n 
R o a d , O ld S h o re R o a d , B e lfa s t 
R o a d , B ra c k e n r id g e a re a s a n d 
B e lfa s t L o u g h . 

D e v e lo p m e n t is s u e s 
t h ro u g h o u t t h e a re a d u e t o 
s e w e ra g e n e t w o r k c a p a c it y 
c o n s t ra in t s . 

02 

CATCHMENT OBJECTIVES 
• R e d u c e t h e n u m b e r o f p e o p le / p ro p e r t ie s a t 

r is k o f f o o d in g w it h in a n d d o w n s t re a m o f t h e 
M o y a rd , D o w n v ie w , S t a t io n R o a d , O ld S h o re 
R o a d , B e lfa s t R o a d a n d B ra c k e n r id g e a re a s . 

• C o n t r ib u t e t o a c h ie v in g G o o d E c o lo g ic a l 
S t a t u s d o w n s t re a m in In n e r B e lfa s t L o u g h . 

• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t in t h e 
s u b -c a t c h m e n t a re a . 
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        N O R T H F O R E S H O R E S T U D Y A R E A | 1 1 5 OPPORTUNITY BASED SOLUTIONS 

KNOCKAGH, TROOPERSLANE: 
T h is s t u d y a re a is s u r ro u n d e d b y h ills a n d t h e re is 
p o t e n t ia l t o m a n a g e t h e u p p e r m o s t p a r t s o f t h e r iv e r 
c a t c h m e n t s t o re d u c e s u r fa c e w a t e r ru n -o f a n d t o 
in c re a s e w a t e r a t t e n u a t io n a n d re t e n t io n . W o o d la n d 
c re a t io n , r ip a r ia n b u f e r s t r ip s a n d d ra in b lo c k in g w o u ld 
h e lp t o s t o re a n d s lo w s u r fa c e w a t e r f o w s . G iv e n 
t h a t s o m e o f t h e s u r ro u n d in g h ills id e is in p r iv a t e 
o w n e r s h ip , a n y p o t e n t ia l w o r k s m a y n e e d t o b e c a r r ie d 
o u t in p a r t n e r s h ip w it h D A E R A a n d lin k e d t o a n A g r i-
E n v iro n m e n t a l s c h e m e . 

01 

SEWERAGE NETWORK 
IMPROVEMENTS 
Im p ro v e m e n t s in t h e G re e n is la n d 
a re a in c lu d e in c re a s in g c a p a c it y , 
C S O s c re e n in g a n d t h e p ro v is io n 
o f a d d it io n a l s t o ra g e . W o r k s w ill 
b e d e p e n d e n t o n t h e c o m p le t io n 
o f fu r t h e r a p p ra is a ls . 

03 

01 

02 

02 

03 

02 

GREENISLAND CATCHMENT 
T h e re is p o t e n t ia l t o w o r k w it h M id a n d E a s t A n t r im B o ro u g h C o u n c il a n d D f I 
R iv e r s o n a n u m b e r o f a re a s w it h in t h is c a t c h m e n t t o h e lp a t t e n u a t e f o w s a n d 
b u ild o n a n y u p p e r c a t c h m e n t m a n a g e m e n t w o r k s t h a t a re d e v e lo p e d . 

P o t e n t ia l o p p o r t u n it ie s in c lu d e a t t e n u a t io n in K n o c k le ig h W a lk p a r k la n d a s w e ll 
a s in s t re a m s t ru c t u re s a lo n g t h e A s h b o u r n e S t re a m , T ro o p e r s la n e S t re a m a n d 
G re e n is la n d G o lf C o u r s e s t re a m s . T h e s e c o u ld h e lp im p ro v e a n d lin k t o M id a n d 
E a s t A n t r im B o ro u g h C o u n c il’s G re e n is la n d G re e n w a y . 

02 
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NORTH FORESHORE 
CATCHMENT PROPOSALS

             
        

       
      

          
          

          
         
    

       

       
    
     

    
  

    
   

    
 

  
     

   

        

F lo o d r is k in t h e C a s t le R o a d , D o w n s h ire 
R o a d , C lo u g h la n d s , L e n n o x , W o o d b u r n 
R o a d , M e a d o w H ill, W in d s lo w , P ro s p e c t 
D o w n s , J o y m o u n t , R o s e b ro o k a n d 
Ta y lo r s A v e n u e a re a s . 

W a t e r q u a lit y is s u e s in 
lo c a l w a t e rc o u r s e s a n d 
B e lfa s t L o u g h lin k e d t o 
u n s a t is fa c t o r y C S O s . 

D e v e lo p m e n t is s u e s 
t h ro u g h o u t t h e a re a d u e t o 
s e w e ra g e n e t w o r k c a p a c it y 
c o n s t ra in t s . 

01 

02 

01 
01 

01 

PRESSURES / ISSUES AND OBJECTIVES 

CARRICKFERGUS 
CATCHMENT 

01 

02 
02 

02 
02 

CATCHMENT OBJECTIVES 
• R e d u c e t h e n u m b e r o f p e o p le / p ro p e r t ie s a t r is k o f f o o d in g w it h in 

a n d d o w n s t re a m o f t h e J o y m o u n t , R o s e b ro o k , Ta y lo rs A v e n u e , 
C a s t le R o a d , D o w n s h ire R o a d , C lo u g h la n d s , L e n n o x , W o o d b u r n 
R o a d , M e a d o w h ill, W in d s lo w a n d P ro s p e c t D o w n s a re a s . 

• C o n t r ib u t e t o a c h ie v in g G o o d E c o lo g ic a l S t a t u s in t h e K ilro o t 
R iv e r a n d G o o d E c o lo g ic a l P o t e n t ia l in t h e W o o d b u r n R iv e r, t h e 
C o p e la n d W a t e r a n d in L o u g h M o u r n e . A ls o G o o d E c o lo g ic a l S t a t u s 
d o w n s t re a m in O u t e r B e lfa s t L o u g h a n d G o o d E c o lo g ic a l P o t e n t ia l 
d o w n s t re a m in In n e r B e lfa s t L o u g h . 

• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t in t h e s u b -c a t c h m e n t a re a . 
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01 

02 

02 

02 

02 

02 
02 

02 

WOODBURN TO LOUGH MOURNE 
T h is s t u d y a re a is s u r ro u n d e d b y h ills a n d t h e re is 
p o t e n t ia l t o m a n a g e t h e u p p e r m o s t p a r t s o f t h e 
r iv e r c a t c h m e n t s t o re d u c e s u r fa c e w a t e r ru n -o f 
a n d t o in c re a s e w a t e r a t t e n u a t io n a n d re t e n t io n . 
W o o d la n d c re a t io n , r ip a r ia n b u f e r s t r ip s a n d 
d ra in b lo c k in g w o u ld h e lp t o s t o re a n d s lo w 
t h e s u r fa c e w a t e r f o w s . G iv e n t h a t s o m e o f t h e 
s u r ro u n d in g h ills id e is in p r iv a t e o w n e r s h ip , a n y 
p o t e n t ia l w o r k s m a y n e e d t o b e c a r r ie d o u t in 
p a r t n e r s h ip w it h D A E R A a n d lin k e d t o a n A g r i-
E n v iro n m e n t a l s c h e m e . 

SEWERAGE NETWORK 
IMPROVEMENTS 
Im p ro v e m e n t s in t h e 
C a r r ic k fe rg u s a re a in c lu d e 
in c re a s in g c a p a c it y , C S O 
s c re e n in g a n d t h e p ro v is io n 
o f a d d it io n a l s t o ra g e . W o r k s 
w ill b e d e p e n d e n t o n t h e 
c o m p le t io n o f fu r t h e r 
a p p ra is a ls . 

01 

CARRICKFERGUS CATCHMENT 
C a r r ic k fe rg u s is c la s s if e d a s o n e o f t h e 1 2 A re a s o f P o t e n t ia l S ig n if c a n t F lo o d R is k (A P S F R ) id e n t if e d in 
t h e 2 0 1 8 F lo o d R is k A s s e s s m e n t . W o r k in g in p a r t n e r s h ip w it h a n u m b e r o f o rg a n is a t io n s , lik e M id a n d 
E a s t A n t r im B o ro u g h C o u n c il, t h e W o o d la n d s T ru s t , D f I R iv e r s a n d N I W a t e r, t h e re is p o t e n t ia l fo r r iv e r a n d 
f o o d p la in re s t o ra t io n w o r k s t o h e lp s t o re s t o r m w a t e r in e x is t in g g re e n s p a c e s . T h e s e in c lu d e N I W a t e r ’s 
re s e r v o ir s a t S o u t h a n d N o r t h W o o d b u r n , L o u g h M o u r n e a n d C o p e la n d R e s e r v o ir, M id a n d E a s t A n t r im 
B o ro u g h C o u n c il p a r k la n d a t W o o d b u r n P la y in g F ie ld s , la n d n e a r P ro s p e c t S t e a m a n d S a lt h ill P a r k . 

P o t e n t ia l fo r fu r t h e r e x t e n s io n t o t h is b y in c lu d in g la n d a t U lid ia In t e g ra t e d C o lle g e a s w e ll a s ro a d 
a lt e ra t io n s in t h e H a w t h o r n A v e n u e a re a t o t ra n s fe r e x c e s s s u r fa c e w a t e r in t o S a lt h ill P a r k . 

02 
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NORTH FORESHORE 
STUDY AREA 

T h is m a p p ro v id e s a n o v e r v ie w o f t h e 
o p p o r t u n it y b a s e d s o lu t io n s id e n t if e d f ro m 
a ll fo u r s u b -c a t c h m e n t s w h ic h w ill b e t a k e n 
fo r w a rd fo r m o re d e t a ile d a s s e s s m e n t a s 
p a r t o f t h e d e liv e r y o f t h e P la n . 

S e w e ra g e n e t w o r k im p ro v e m e n t s 
t h ro u g h o u t t h e a re a in c lu d in g in c re a s e d 
c a p a c it y , C S O s c re e n in g a n d s t o ra g e . 

06 

07 

07 
01 

F o r t w illia m S t re a m C o r r id o r-
R iv e r R e s t o ra t io n & S t o ra g e 

04 
08 

08 

08 

04 

05 

OVERVIEW OF OPPORTUNITY BASED SOLUTIONS 01 
U p p e r C a t c h m e n t 
M a n a g e m e n t /N a t u ra l F lo o d 
M a n a g e m e n t . 

03 
G re e n is la n d C a t c h m e n t -
R iv e r R e s t o ra t io n & S t o ra g e 

01 

02 
C a r r ic k fe rg u s C a t c h m e n t -
N a t u ra l F lo o d M a n a g e m e n t , 
R iv e r R e s t o ra t io n & S t o ra g e 
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03 

03 

02 

02 

02 

02 

02 

0202 

P re m ie r D r iv e S t re a m C o r r id o r -
R iv e r R e s t o ra t io n & S t o ra g e 

05 

06 

C a r r ’s G le n R iv e r C o r r id o r-
R iv e r R e s t o ra t io n & S t o ra g e 

07 
G le n g o r m le y A re a -
S u r fa c e W a t e r M a n a g e m e n t / S t o ra g e 

01 

08 
N e w t o w n a b b e y A re a -
R iv e r a n d F lo o d p la in 
R e s t o ra t io n 



          
     

       
     

         
      

      
       

      

        
     

       
    

      
      
        

        
       

        
     

      
       

        
    

         
    

         
       

      
 

      
    

 

        
       
   

         
      

        
     

         
       

    
     

      
    

 

        

CHAPTER 10 
INNER BELFAST LOUGH 
STUDY AREA-WASTEWATER 
TREATMENT SOLUTIONS 
INTRODUCTION 
1 0 .1 A s s e t o u t in C h a p t e r 5 , t h e L iv in g W it h 

W a t e r a p p ro a c h in v o lv e s t h e d e v e lo p m e n t 
o f c a t c h m e n t b a s e d s o lu t io n s t o a d d re s s t h e 
d ra in a g e a n d w a s t e w a t e r p ro b le m s a c ro s s 
g re a t e r B e lfa s t . T h is a p p ro a c h is fo c u s e d o n 
m a n a g in g ra in w a t e r m o re n a t u ra lly t h ro u g h 
t h e c a t c h m e n t b y c o n t ro llin g ru n -o f , re d u c in g 
p e a k f o w s in t h e d ra in a g e s y s t e m s a n d 
p ro v id in g a re a s fo r f o o d s t o ra g e . 

1 0 .2 C h a p t e rs 7 , 8 a n d 9 o u t lin e p o t e n t ia l 
o p p o r t u n it ie s fo r in t e g ra t e d c a t c h m e n t b a s e d 
s o lu t io n s w h ic h in c lu d e a c o m b in a t io n o f b o t h 
b lu e /g re e n in f ra s t ru c t u re a n d c o n v e n t io n a l 
h a rd e n g in e e re d m e a s u re s . H o w e v e r, n o 
a m o u n t o f c a t c h m e n t b a s e d s o lu t io n s w ill 
re m o v e t h e n e e d fo r t h e e f c ie n t a n d e f e c t iv e 
t re a t m e n t o f t h e w a s t e w a t e r t h a t w e p ro d u c e . 
T h is c h a p t e r id e n t if e s t h e p re s s u re s a n d is s u e s 
a c ro s s t h e s ix W w T W t h a t d is c h a rg e in t o B e lfa s t 
L o u g h a n d in c lu d e s p o t e n t ia l o p p o r t u n it ie s 
fo r in t e g ra t e d c a t c h m e n t b a s e d s o lu t io n s t o 
m e e t t h e fu t u re w a s t e w a t e r t re a t m e n t n e e d s o f 
g re a t e r B e lfa s t . F ig u re 1 0 .3 s h o w s t h e lo c a t io n 
o f t h e s ix W w T W . 

PRESSURES AND ISSUES 
1 0 .3 T h e m a in p re s s u re s a n d is s u e s id e n t if e d b y t h e 

Te c h n ic a l W o r k in g G ro u p ( T W G ) a re : 

• R is k o f o u t o f s e w e r f o o d in g in t h e 
n e t w o r k s u p s t re a m o f a ll o f t h e W w T W 
a n d c o a s t a l f o o d in g a t W h it e h o u s e a n d 
G re e n is la n d W w T W ; 

• W a t e r q u a lit y is s u e s a r is in g f ro m 
u n s a t is fa c t o r y d is c h a rg e s f ro m c o m b in e d 
s e w e r o v e r f o w s ; 

• T h e n e e d t o p ro v id e e n h a n c e d le v e ls o f 
f n a l e f u e n t t re a t m e n t a t W w T W , in lin e 
w it h re g u la t o r y s t a n d a rd s ; 

• T h e n e e d t o e x t e n d s e a o u t fa lls a t fo u r 
W w T W in lin e w it h re g u la t o r y s t a n d a rd s ; 
a n d 

• T h e n e e d t o in c re a s e t h e c a p a c it y a t 
W w T W t o m e e t c u r re n t re q u ire m e n t s 
a n d a llo w fo r fu t u re g ro w t h (a s s e t o u t in 
S e c t io n 2 , B e lfa s t W w T W h a s n o c a p a c it y 
t o c o m p le t e ro u t in e m a in t e n a n c e 
o r c o p e w it h u n e x p e c t e d s h o c k s . 
S ig n if c a n t c a p a c it y p ro b le m s a ls o e x is t a t 
K in n e g a r, W h it e h o u s e , G re e n is la n d a n d 
C a r r ic k fe rg u s W w T W ). 
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CARRICKFERGUS WWTW 

GREENISLAND WWTW 

SEAHILL WwTW WHITEHOUSE WWTW 

KINNEGAR WWTW BELFAST WWTW 

Figure 10.3 – Location of WwTW in Belfast Lough 
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WASTEWATER TREATMENT OBJECTIVES 
1 0 .4 T h e m a in o b je c t iv e s id e n t if e d b y t h e T W G a re : 

• R e d u c e r is k o f c o a s t a l f o o d in g im p a c t in g 
p e r fo r m a n c e o f G re e n is la n d a n d 
W h it e h o u s e W w T W ; 

• R e d u c e t h e n u m b e r o f p e o p le / p ro p e r t ie s 
a t r is k o f in t e r n a l o u t o f s e w e r f o o d in g 
a c ro s s t h e s ix s e w e ra g e n e t w o r k s ; 

• R e d u c e t h e r is k o f e x t e r n a l o u t o f s e w e r 
f o o d in g a c ro s s t h e s ix s e w e ra g e n e t w o r k s ; 

• F a c ilit a t e s u s t a in a b le d e v e lo p m e n t b y 
in c re a s in g c a p a c it y w it h in W w T W a n d 
s e w e ra g e n e t w o r k s t o s u p p o r t n e w 
c o n n e c t io n s ; a n d 

• C o n t r ib u t e t o w a t e r q u a lit y im p ro v e m e n t s 
a n d a c h ie v in g G o o d E c o lo g ic a l P o t e n t ia l 
a n d G o o d E c o lo g ic a l S t a t u s in c a t c h m e n t 
w a t e rc o u rs e s , in B e lfa s t H a r b o u r a n d t h e 
In n e r L o u g h . 

OPPORTUNITIES FOR CATCHMENT BASED 
SOLUTIONS 
1 0 .5 A m a jo r lo n g t e r m p ro g ra m m e o f s e w e ra g e 

n e t w o r k t ra n s fe rs a n d W w T W u p g ra d e s 
h a v e b e e n id e n t if e d fo r t h e P la n . T h e s e 
im p ro v e m e n t s a re o u t lin e d in t h is c h a p t e r 
a n d in c lu d e p ro v id in g c o m b in e d w a s t e w a t e r 
s t o ra g e b o t h w it h in t h e n e t w o r k a n d a t 
W w T W , e n h a n c in g w a s t e w a t e r t re a t m e n t 
c a p a c it y a n d s t a n d a rd s . T h e im p ro v e m e n t s 
a ls o in c lu d e e x t e n d in g t h e s e a o u t fa lls o f fo u r 
W w T W t o im p ro v e d ilu t io n a n d d is p e rs io n o f 
t re a t e d e f u e n t . 

1 0 .6 T h e s c a le o f t h e s e w o r k s w ill b e d e p e n d e n t o n 
t h e d e liv e r y o f t h e c a t c h m e n t b a s e d s o lu t io n s 
id e n t if e d in c h a p t e rs 7 , 8 a n d 9 a n d t h e a m o u n t 
o f ra in w a t e r re m o v e d f ro m t h e s e w e ra g e 
n e t w o r k s . P ro g re s s io n is d e p e n d e n t o n t h e 
s u c c e s s fu l o u t c o m e o f p u b lic e n g a g e m e n t 
/ c o n s u lt a t io n , d e t a ile d a p p ra is a l a n d d e s ig n 
w o r k a n d s e c u r in g t h e n e c e s s a r y fu n d in g a n d 
a p p ro v a ls (e .g . b u s in e s s c a s e , p la n n in g ). 
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WASTEWATER TREATMENT 
PRESSURES AND ISSUES 
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05 

01 S e w e ra g e n e t w o r k c a p a c it y is s u e s 
t h ro u g h o u t t h e S t u d y A re a t h a t fe e d 
in t o t h e v a r io u s W w T W . 

E n v iro n m e n t a l D e s ig n a t io n s 
(e .g . R A M S A R s it e s ). 

D e s ig n a t e d S h e llf s h W a t e rs . 

W a t e r q u a lit y w it h in B e lfa s t L o u g h 
a n d c o u n t e r c lo c k w is e g y re . 

D e s ig n a t e d B a t h in g W a t e rs . 
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01 
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WASTEWATER TREATMENT 
OPPORTUNITY BASED SOLUTIONS 

01 

02 

03 

04 

T ra n s fe rs o f s e w a g e f o w s f ro m e x is t in g 
c a t c h m e n t s t o t re a t m e n t fa c ilit ie s t h a t 
c u r re n t ly h a v e c a p a c it y , t o p ro v id e t h e 
re q u ire d in c re a s e in c a p a c it y a t t h e o t h e r 
W w T W s it e s . 

U p g ra d in g f v e W w T W t o m e e t m o re 
s t r in g e n t d is c h a rg e s t a n d a rd s b a s e d o n 
e n v iro n m e n t a l n e e d s a n d t o p ro v id e 
a d d it io n a l c a p a c it y fo r t h e n e w c o n n e c t io n s 
n e c e s s a r y t o fa c ilit a t e e c o n o m ic g ro w t h . 

P ro v id e t h e in c re a s e d t re a t m e n t c a p a c it y 
n e c e s s a r y t o fa c ilit a t e t h e u p g ra d e o f t h e 
s e w e ra g e n e t w o r k s s e r v e d b y t h e s ix W w T W . 

U p g ra d in g t h e o u t fa lls a t B e lfa s t , W h it e h o u s e , 
G re e n is la n d a n d C a r r ic k fe rg u s W w T W . 
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WASTEWATER TREATMENT 
OVERVIEW OF OPPORTUNITY BASED SOLUTIONS 
1 0 .7 A re v ie w h a s b e e n c o m p le t e d o f t h e w a s t e w a t e r t re a t m e n t a n d c o lle c t io n p ro p o s a ls a n d t h e s e p ro v id e a 

b lu e p r in t t o m e e t t h e s t ra t e g ic o b je c t iv e s o f t h e P la n a n d p ro v id e m u lt ip le b e n e f t s fo r t h e c o m m u n it y . A n 
o v e r v ie w o f t h e p ro p o s a ls w h ic h c a n b e c a r r ie d fo r w a rd fo r m o re d e t a ile d a s s e s s m e n t is p ro v id e d in Ta b le 
1 0 .7 b e lo w . 

T a b l e 1 0 .7 W a s t e w a t e r T r e a t m e n t P r o p o s a l s 

W w T W D e s c r i p t i o n 

W h i t e h o u s e 

A n u p g ra d e is re q u ire d t o c a t e r fo r g ro w t h in t h e c a t c h m e n t w h ic h w ill s e e t h e W w T W 
c ro s s c e r t a in t h re s h o ld s t h a t w ill n e c e s s it a t e a m o re s t r in g e n t t re a t m e n t s t a n d a rd . T h e 
e n v is a g e d p ro p o s a ls w ill s e e a n u m b e r o f s u b -c a t c h m e n t t ra n s fe r s b o t h t o a n d f ro m 
W h it e h o u s e W w T W t o h e lp m a n a g e c a p a c it y c o n s t ra in t s w it h in t h e c a t c h m e n t s a lo n g 
w it h t h e p ro v is io n o f a n a d d it io n a l t re a t m e n t s t a g e a n d in c re a s e d s t o ra g e p ro v is io n . 

B e l f a s t 

I t is p ro p o s e d t h a t t h e u p g ra d e n e e d e d t o m e e t t h e o b je c t iv e s d e t a ile d a b o v e w ill b e 
t a k e n fo r w a rd in p h a s e s ; t h e f rs t o f w h ic h is d u e t o c o m m e n c e in 2 0 2 0 : 

• P h a s e 0 w ill s e e t h e t re a t m e n t c a p a c it y o f t h e W w T W in c re a s e d in t h e s h o r t t e r m 
t o p e r m it n e w c o n n e c t io n s t o t h e s e w e ra g e n e t w o r k , w h e re t h e re a re n o o t h e r 
c o n s t ra in t s , u n t il P h a s e 1 is o p e ra t io n a l. 

• P h a s e 1 w ill p ro v id e a fu r t h e r in c re a s e in c a p a c it y t o c a t e r fo r lo n g e r t e r m g ro w t h 
p ro je c t io n s a n d w ill a llo w t h e W w T W t o m e e t e n h a n c e d e n v iro n m e n t a l s t a n d a rd s 
re q u ire d t o m e e t w a t e r q u a lit y o b je c t iv e s w it h in B e lfa s t L o u g h . 

• P h a s e 2 w ill in c lu d e p ro v is io n o f a n a d d it io n a l t re a t m e n t s t a g e t o h e lp m e e t w a t e r 
q u a lit y re q u ire m e n t s s p e c if c a lly re la t in g t o a q u a c u lt u re a n d s h e llf s h a lo n g w it h t h e 
p ro v is io n o f a d d it io n a l s t o ra g e t o m e e t w a t e r q u a lit y re q u ire m e n t s a n d a n y o d o u r 
c o n t ro l m e a s u re s re q u ire d . 

G r e e n i s la n d 

G re e n is la n d W w T W h a s b e e n id e n t if e d a s a s it e w it h la n d a v a ila b le a llo w in g fo r a 
p o s s ib le s ig n if c a n t in c re a s e in t re a t m e n t c a p a c it y . A n o p p o r t u n it y e x is t s t o t ra n s fe r 
s o m e o f t h e s e w a g e lo a d s f ro m b o t h W h it e h o u s e W w T W a n d C a r r ic k fe rg u s W w T W 
c a t c h m e n t s t o G re e n is la n d W w T W t o f re e u p c a p a c it y a t b o t h t h e s e fa c ilit ie s . A n e w 
t re a t m e n t p ro c e s s is re q u ire d t o c a t e r fo r t h e in c re a s e d f o w . A s w it h t h e o t h e r s it e s , t h e 
W w T W w ill a ls o re q u ire t h e p ro v is io n o f a n a d d it io n a l t re a t m e n t s t a g e a n d in c re a s e d 
s t o ra g e p ro v is io n . 
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W w T W D e s c r i p t i o n 

C a r r i c k f e r g u s 
W h ils t t h e re is e x p e c t e d t o b e n o in c re a s e in t re a t m e n t c a p a c it y re q u ire d a s a re s u lt o f 
t h e c a t c h m e n t t ra n s fe r s , a s w it h t h e o t h e r s it e s , t h e W w T W w ill re q u ire t h e p ro v is io n o f 
a n a d d it io n a l t re a t m e n t s t a g e a n d in c re a s e d s t o ra g e p ro v is io n . 

K in n e g a r 

D u e t o t h e a g e o f t h e e x is t in g fa c ilit ie s , c u r re n t p o p u la t io n g ro w t h p ro je c t io n s a n d t h e 
p ro p o s a ls t o t ra n s fe r s o m e w a s t e w a t e r f o w t o t h e w o r k s , t h e W w T W re q u ire s a m a jo r 
u p g ra d e . T h e W w T W w ill a ls o re q u ire t h e p ro v is io n o f a n a d d it io n a l t re a t m e n t s t a g e a n d 
in c re a s e d s t o ra g e p ro v is io n . 

S e a h i l l 
N o m a jo r u p g ra d e is a n t ic ip a t e d a t S e a h ill w it h a n y fu t u re w o r k b e in g ro u t in e 
m a in t e n a n c e . 

S e a O u t f a l ls 

To b e t t e r s a t is fy w a t e r q u a lit y o b je c t iv e s a n e w e x t e n d e d o u t fa ll is p ro p o s e d fo r t h e 
t re a t e d w a s t e w a t e r d is c h a rg in g f ro m B e lfa s t W w T W . U n d e r t h e e x is t in g p ro p o s a ls t h e 
c u r re n t o u t fa ll w ill b e re t a in e d a n d re fu r b is h e d fo r d is c h a rg e o f s t o r m w a t e r. 

F lo w s f ro m W h it e h o u s e W w T W c u r re n t ly d is c h a rg e o n t o t h e s h o re lin e a n d in t o t h e 
S h e llf s h W a t e r P ro t e c t e d A re a (S W PA ). T w o n e w o u t fa lls a re p ro p o s e d ; o n e fo r s t o r m 
a n d o n e fo r f n a l e f u e n t . I t is a n t ic ip a t e d t h a t t h e f n a l e f u e n t o u t fa ll w ill n e e d t o 
e x t e n d t o t h e s h ip p in g c h a n n e l b e y o n d t h e S W PA . 

T h e o u t fa ll a t G re e n is la n d W w T W is u n d e r s iz e d a n d c a u s e s f o o d in g o f t h e s it e d u r in g 
p e r io d s o f in t e n s e ra in fa ll. T h e p ro p o s a l is t o p ro v id e s e p a ra t e n e w s t o r m a n d f n a l 
e f u e n t o u t fa lls . C a r r ic k fe rg u s W w T W h a s t w o o u t fa lls o f d if e re n t le n g t h s w h ic h b o t h 
d is c h a rg e a b o v e m e a n lo w w a t e r a t s p r in g t id e (M LW S ) a n d a re o n t h e s u r fa c e o f t h e 
s h o re a n d s e a b e d . T h e s e a re t o b e re p la c e d b y n e w s e p a ra t e s t o r m a n d f n a l e f u e n t 
o u t fa lls w h ic h w ill b e b u r ie d a n d d is c h a rg e fu r t h e r in t o B e lfa s t L o u g h . 

             

                
               

        

              
              

              
   

             
 

 

              
            
            

            
             

                
         

              
              
            

                
                

           



CHAPTER 10
INNER BELFAST LOUGH 
STUDY AREA-WASTEWATER 
TREATMENT SOLUTIONS

          
      

        
     

     
         

     
      

      

        
       

      
       

        
           

        
      

       
    

       
      

      
        

       
        

        
      

1 0 .8 I t is re c o g n is e d t h a t t h e t im in g o f t h e s e w e ra g e 
n e t w o r k im p ro v e m e n t s a n d W w T W w ill n e e d 
t o b e c a re fu lly m a n a g e d t o e n s u re t h a t n o 
d o w n s t re a m a re a is d e t r im e n t a lly a f e c t e d 
b y u p s t re a m im p ro v e m e n t s . F o r e x a m p le , 
t h e c a p a c it y o f t h e W w T W m a y n e e d t o b e 
in c re a s e d b e fo re s e w e ra g e n e t w o r k s a re 
im p ro v e d u p s t re a m t o e n s u re t h e a d d it io n a l 
s e w a g e lo a d s c a n b e s a fe ly t re a t e d . 

1 0 .9 T h e t y p e a n d s c a le o f s o lu t io n s e m p lo y e d 
t o d e liv e r t h e s e im p ro v e m e n t s w ill a ls o b e 
in fo r m e d b y t h e o n g o in g in t e g ra t e d d ra in a g e 
a n d e n v iro n m e n t a l m o d e llin g w o r k (s e t o u t in 
C h a p t e r 5 ) a n d d e liv e r y o f t h e c a t c h m e n t b a s e d 
s o lu t io n s s e t o u t in c h a p t e rs 7 , 8 a n d 9 . T h is 
w ill re q u ire c a re fu l p h a s in g o f w o r k s t o e n s u re 
s o lu t io n s o f o p t im u m s c a le a re d e liv e re d , 

p a r t ic u la r ly d o w n s t re a m a t t h e W w T W . F o r 
e x a m p le , im p ro v e m e n t s t o u p s t re a m b lu e / 
g re e n in f ra s t ru c t u re , s u c h a s r iv e rs , c o u ld e n a b le 
s t o r m s e p a ra t io n t o b e c o m p le t e d re m o v in g 
ra in w a t e r f ro m t h e c o m b in e d s e w e ra g e 
n e t w o r k . T h is n o t o n ly p o t e n t ia lly re d u c e s t h e 
s c a le o f t h e s e w e ra g e n e t w o r k u p g ra d e s b u t 
a ls o im p a c t s o n t h e s c a le o f t h e im p ro v e m e n t s 
n e e d e d a t t h e W w T W . C h a p t e r 1 2 p ro v id e s 
m o re in fo r m a t io n o n t h e p h a s in g o f w o r k s . 
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BELFAST HARBOUR 
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STRATEGIC ENVIRONMENTAL ASSESSMENT 
(SEA) 
1 1 .1 T h e S E A D ire c t iv e (2 0 0 1 /4 2 /E C ) h a s 

b e e n im p le m e n t e d 9 in o rd e r t o in t e g ra t e 
e n v iro n m e n t a l c o n s id e ra t io n s in t o t h e 
p re p a ra t io n o f p la n s a n d p ro g ra m m e s a n d is 
a m e a n s o f e n s u r in g a h ig h le v e l o f p ro t e c t io n 
fo r t h e e n v iro n m e n t , w h ile a ls o p ro m o t in g 
s u s t a in a b le d e v e lo p m e n t . 

1 1 .2 T h e S E A D ire c t iv e re q u ire s t h a t c e r t a in p la n s 
a n d p ro g ra m m e s , p re p a re d b y s t a t u t o r y b o d ie s , 
w h ic h a re lik e ly t o h a v e a s ig n if c a n t im p a c t o n 
t h e e n v iro n m e n t , b e s u b je c t t o t h e S E A p ro c e s s . 

1 1 .3 A n S E A S c re e n in g R e p o r t w a s c o m p le t e d in 
M a rc h 2 0 1 7 a n d s e n t t o t h e D e p a r t m e n t o f 
A g r ic u lt u re , E n v iro n m e n t a n d R u ra l A f a ir s 
(D A E R A ), a s t h e s t a t u t o r y c o n s u lt e e fo r S E A in 
N o r t h e r n Ire la n d . I t w a s c o n c lu d e d t h a t t h e P la n 
w o u ld re q u ire S E A . 

1 1 .4 S E A S c o p in g a n d s c o p in g c o n s u lt a t io n s w e re 
u n d e r t a k e n b e t w e e n A p r il 2 0 1 7 a n d M a y 2 0 1 9 . 
D u e t o m in o r a m e n d m e n t s t o t h e s c o p e o f t h e 
P la n , D A E R A w e re c o n s u lt e d a g a in in M a rc h 2 0 2 0 . 

1 1 .5 A n in t e g ra t e d e n v iro n m e n t a l a s s e s s m e n t 
o f o p t io n s t o o k p la c e a s p a r t o f t h e P la n 
a s s e s s m e n t p ro c e s s . A n H R A w a s a ls o 
u n d e r t a k e n a s p a r t o f t h e e n v iro n m e n t a l 
a s s e s s m e n t p ro c e s s a n d t h e o u t c o m e s w e re 
in c o r p o ra t e d in t o t h e S E A E n v iro n m e n t a l R e p o r t . 

HABITATS REGULATIONS ASSESSMENT (HRA) 
1 1 .6 T h e H a b it a t s D ire c t iv e (C o u n c il D ire c t iv e 9 2 /4 3 / 

E E C ) o n t h e c o n s e r v a t io n o f n a t u ra l h a b it a t s 
a n d o f w ild fa u n a a n d f o ra o b lig e s m e m b e r 
s t a t e s t o d e s ig n a t e , p ro t e c t a n d c o n s e r v e 
h a b it a t s a n d s p e c ie s o f im p o r t a n c e . A r t ic le 6 (3 ) 
o f t h e H a b it a t s D ire c t iv e re q u ire s t h a t : 

A n y p la n o r p ro je c t n o t d ire c t ly 
c o n n e c t e d w it h o r n e c e s s a r y t o t h e 
c o n s e r v a t io n o f a s it e b u t lik e ly t o 
h a v e a s ig n if c a n t e f e c t t h e re o n , 
e it h e r in d iv id u a lly o r in c o m b in a t io n 
w it h o t h e r p la n s o r p ro je c t s , s h a ll b e 
s u b je c t t o a p p ro p r ia t e a s s e s s m e n t o f 
it s im p lic a t io n s fo r t h e s it e in v ie w o f 
t h e s it e ’s c o n s e r v a t io n o b je c t iv e s . 

1 1 .7 A n y p ro p o s e d p la n o r p ro je c t t h a t h a s p o t e n t ia l 
t o re s u lt in a s ig n if c a n t e f e c t o n a d e s ig n a t e d 
E u ro p e a n s it e w ill re q u ire a n A p p ro p r ia t e 
A s s e s s m e n t (A A )1 0 . 

9 E n v iro n m e n t a l A s s e s s m e n t o f P la n s a n d P ro g ra m m e s R e g u la t io n s (N o r t h e r n Ire la n d ) 2 0 0 4 (S .R . 2 8 0 /2 0 0 4 ) 
1 0 C o n s e r v a t io n (N a t u ra l H a b it a t s , e t c .) R e g u la t io n s (N o r t h e r n Ire la n d ) 1 9 9 5 
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s e le c t io n o f t h e m o s t s u s t a in a b le s o lu t io n s INTEGRATION OF ENVIRONMENTAL 
fo r lo n g t e r m d ra in a g e a n d w a s t e w a t e r ASSESSMENT m a n a g e m e n t . 

1 1 .8 T h e e n v iro n m e n t a l a s s e s s m e n t p ro c e s s h a s 1 1 .9 T h e S E A o b je c t iv e s w e re in t e g ra t e d w it h in
fo r m e d a n in t e g ra l p a r t o f t h e d e v e lo p m e n t t h e P la n d e v e lo p m e n t M u lt i C r it e r ia A n a ly s is
a n d a s s e s s m e n t o f t h is P la n . T h e k e y s t a g e s (M C A ) t o p ro m o t e t h e s e le c t io n o f s u s t a in a b le
w h e n e n v iro n m e n t a l a s s e s s m e n t w a s in c lu d e d in t e g ra t e d w a t e r m a n a g e m e n t s o lu t io n s . 
in d e v e lo p m e n t o f t h is P la n a re o u t lin e d T h e s e S E A o b je c t iv e s a re g iv e n in Ta b le 1 1 .9 . 
in F ig u re 1 1 .8 . H a v in g t h e e n v iro n m e n t a l T h e s u b -o b je c t iv e s h ig h lig h t e d in g re e n 
a s s e s s m e n t s in t e g ra t e d w it h t h e P la n a re w it h in t h e s c o r in g c r it e r ia u s e d w it h in 
a s s e s s m e n t p ro c e s s w a s t o e n c o u ra g e t h e o b je c t iv e s o f t h e M C A . 

PLAN SEA/HRA 

Co
m 

pl
et

ed
 f

or
 e

ac
h 

ca
tc

hm
 e

nt
 

ar
ea

 w
it

h i
n 

St
ud

y 
A

re
as

 

S t r a t e g i c le v e l p r e s s u r e s a n d i s s u e s id e n t if e d 
a t ID IP W o r k s h o p s b y T W G 

L o n g l i s t o f w a t e r m a n a g e m e n t 
s o lu t io n s 

S h o r t l i s t o f w a t e r m a n a g e m e n t s o lu t io n s 

O p t io n e e r in g o f g r o u p e d a c t io n s 

S c r e e n in g f o r a l l p o t e n t ia l e n v i r o n m e n t a l 
p r e s s u r e s 

E n v i r o n m e n t a l t e a m in p u t s 

E n v i r o n m e n t a l t e a m in p u t s 

E n v i r o n m e n t a l t e a m in p u t s 

S e le c t io n o f p r e f e r r e d o p t io n f o r e a c h S t u d y 
A r e a f o l lo w in g M u l t i C r i t e r ia A n a ly s i s (M C A ) 

I n t e g r a t io n R e v ie w 

D r a f t B e l f a s t P la n 

F in a l B e l f a s t P la n 

E n v i r o n m e n t a l a s s e s s m e n t a g a in s t 
S t r a t e g i c E n v i r o n m e n t a l O b je c t iv e s (S E O s ) 

(d e v e lo p e d b y S E A t e a m ) 

E n v i r o n m e n t a l a s s e s s m e n t a g a in s t S E O s 
(d e v e lo p e d b y S E A t e a m ) 

S E A E n v i r o n m e n t a l R e p o r t 

S E A S t a t e m e n t 

Figure 11.8 - Environmental Assessment Stages of Plan 
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T a b l e 1 1 .9 S E A O b j e c t i v e s 

C r i t e r i a O b j e c t i v e S u b O b j e c t i v e I n d i c a t o r s T a r g e t 

B i o d i v e r s i t y , 
F l o r a & F a u n a 

1 S u p p o r t 
In t e r n a t io n a l 
a n d N a t io n a l 
E n v iro n m e n t a l 
D e s ig n a t io n s 
fo r f o ra a n d 
fa u n a a n d a v o id 
d a m a g e t o 
n a t u ra l h a b it a t s 
a n d s p e c ie s . 

A P re s e r v e , p ro t e c t , 
m a in t a in a n d 
w h e re p o s s ib le 
e n h a n c e 
in t e r n a t io n a lly 
p ro t e c t e d s p e c ie s 
a n d t h e ir k e y 
h a b it a t s , t h ro u g h 
in t e g ra t e d w a t e r 
m a n a g e m e n t . 

S t a t u s , c o n d it io n , 
a re a a n d n u m b e r 
o f In t e r n a t io n a l 
a n d E u ro p e a n 
s it e s a n d s p e c ie s . 

S A C s , S PA s , R a m s a r 
s it e s 

P o t e n t ia l t o 
m a in t a in 
o r e n h a n c e 
in t e r n a t io n a lly 
p ro t e c t e d 
s p e c ie s a n d t h e ir 
k e y h a b it a t s , 
in lin e w it h 
c o n s e r v a t io n 
o b je c t iv e s . 

B P re s e r v e , p ro t e c t , 
m a in t a in a n d 
w h e re p o s s ib le 
e n h a n c e n a t io n a l 
a n d lo c a l n a t u re 
c o n s e r v a t io n 
s it e s a n d 
p ro t e c t e d 
s p e c ie s , o r o t h e r 
k n o w n s p e c ie s 
o f c o n s e r v a t io n 
c o n c e r n , t h ro u g h 
in t e g ra t e d w a t e r 
m a n a g e m e n t . 

S t a t u s , c o n d it io n , 
a re a a n d n u m b e r 
o f A S S I, S L N C I, 
N R s , L N R s a n d 
lo c a l c o n s e r v a t io n 
d e s ig n a t io n s a n d 
t h e ir s p e c ie s . 

P o t e n t ia l t o 
m a in t a in o r 
e n h a n c e n a t io n a l 
a n d lo c a l 
c o n s e r v a t io n 
s it e s a n d 
t h e ir s p e c ie s , 
in lin e w it h 
c o n s e r v a t io n 
o b je c t iv e s . 

P o p u l a t i o n & 
H u m a n H e a l t h 

2 S u p p o r t 
s u s t a in a b le 
e c o n o m ic 
g ro w t h a n d 
s o c ia l in c lu s io n in 
B e lfa s t . 

A S u p p o r t t h e 
g ro w t h o f t h e 
B e lfa s t E c o n o m y , 
t h ro u g h 
in t e g ra t e d w a t e r 
m a n a g e m e n t . 

P o t e n t ia l c o s t / 
c o n t r ib u t io n 
t o t h e B e lfa s t 
e c o n o m y . 

B e n e f t -c o s t ra t io 
o f p ro p o s a ls . 

N a t u ra l 
e n v iro n m e n t 
c a p it a l. 

P o t e n t ia l t o 
c o n t r ib u t e t o t h e 
B e lfa s t e c o n o m y , 
g e n e ra t in g 
in c o m e , 
p ro v id in g 
e m p lo y m e n t , 
w it h m u lt i-
b e n e f t 
in t e g ra t e d w a t e r 
m a n a g e m e n t 
s c h e m e s . 
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T a b l e 1 1 .9 S E A O b j e c t i v e s 

C r i t e r i a O b j e c t i v e S u b O b j e c t i v e I n d i c a t o r s T a r g e t 

P o p u l a t i o n & 
H u m a n H e a l t h 

2 S u p p o r t 
s u s t a in a b le 
e c o n o m ic 
g ro w t h a n d 
s o c ia l in c lu s io n in 
B e lfa s t . 

B S u p p o r t s o c ia l 
in c lu s io n t h ro u g h 
t h e p ro v is io n 
o f a m e n it y 
/ re c re a t io n 
fa c ilit ie s , t h ro u g h 
in t e g ra t e d w a t e r 
m a n a g e m e n t . 

In c o r p o ra t io n 
o f a m e n it y a n d 
re c re a t io n b e n e f t s 
(e .g . p a r k s , 
b a t h in g w a t e r s , 
la n d s c a p e v is u a l 
im p ro v e m e n t s ) 
in t o p la n n e d 
d e v e lo p m e n t . 

P ro v is io n o f 
a m e n it y / 
re c re a t io n a l a re a s 
in s o c ia lly s e n s it iv e 
a re a s (e .g . N R A s 
a n d P e a c e L in e s ). 

P o t e n t ia l t o 
p ro v id e a m e n it y 
a n d re c re a t io n a l 
a re a s , w it h 
m u lt i-b e n e f t 
in t e g ra t e d w a t e r 
m a n a g e m e n t 
s c h e m e s . 

G e o l o g y , S o i l s 
a n d L a n d U s e 

3 M in im is e 
d a m a g e o r lo s s o f 
s o il re s o u rc e s a n d 
la n d u s e . 

A M in im is e 
d a m a g e t o t h e 
fu n c t io n a n d 
q u a lit y o f t h e 
s o il re s o u rc e in 
t h e s t u d y a re a 
a n d e n s u re 
c o m p a t ib ilit y 
w it h e x is t in g 
o r p ro p o s e d 
la n d u s e s in 
d e v e lo p m e n t 
a n d o p e ra t io n 
o f w a t e r 
m a n a g e m e n t 

A re a a n d z o n in g 
o f la n d . 

L o s s o r d a m a g e 
t o s e n s it iv e s o ils 
a n d la n d u s e s 
e .g . p e a t la n d s 
a n d p ro d u c t iv e 
a g r ic u lt u ra l la n d . 

M in im a l p o t e n t ia l 
fo r d is ru p t io n 
t o a n d lo s s o f 
s e n s it iv e s o il a n d 
la n d re s o u rc e s , 
w it h p o t e n t ia l fo r 
e n h a n c e m e n t o f 
la n d u s e s . 

        

    

  
 

 
 

 
  

   

  
  

  
  

  
  

  

 
   

  
  

  
  

 
  

  
  

  
   

   
  

  
  

  
  

 
  

 

  
  

 
    

   
 

 
   
  

   
   
   
  

 
  

  
   

 
  

  
 

   
  

   
   

   
  
  

 

  
  

    
   

  
   

  
 

-

-

in f ra s t ru c t u re . 



CHAPTER 11
ENVIRONMENTAL 
ASSESSMENT
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A D e v e lo p m e n t 
o f w a t e r 
m a n a g e m e n t 
in f ra s t ru c t u re t h a t 
is a d a p t a b le t o 
p o t e n t ia l fu t u re 
c lim a t ic c h a n g e 
a n d c a n b e s a fe ly 
e x c e e d e d . 

T a b l e 1 1 .9 S E A O b j e c t i v e s 

C r i t e r i a O b j e c t i v e S u b O b j e c t i v e I n d i c a t o r s T a r g e t 

A S u p p o r t t h e W F D 
b y c o n t r ib u t in g 
t o im p ro v e m e n t s 
in w a t e r q u a lit y 
a n d w a t e r 
s t a t u s t h ro u g h 
in t e g ra t e d w a t e r 
m a n a g e m e n t . 

B S u p p o r t t h e 
F lo o d s D ire c t iv e 
b y c o n t r ib u t in g 
t o f o o d r is k 
m a n a g e m e n t 
t h ro u g h 
in t e g ra t e d w a t e r 
m a n a g e m e n t . 

W a t e r 4 S u p p o r t t h e S t a t u s o f s u r fa c e N o d e t e r io ra t io n 
W a t e r F ra m e w o r k a n d g ro u n d w a t e r ’s in w a t e r b o d y 
D ire c t iv e ( W F D ) h y d ro m o r p h o lo g y . s t a t u s a n d 
a n d t h e F lo o d s p o t e n t ia l t o N I W a t e r d a t a – 
D ire c t iv e . c o n t r ib u t e t o C S O s p ills & U ID s . 

t h e a c h ie v e m e n t 
o f w a t e r b o d y 
o b je c t iv e s u n d e r 
t h e W F D . 

D f I R iv e rs f o o d N o in c re a s e 
e x t e n t s a n d in f o o d r is k 
re c e p t o r d a t a – a n d p o t e n t ia l 
F lu v ia l, C o a s t a l, t o c o n t r ib u t e 
P lu v ia l. t o w a rd s 

m a n a g in g f o o d N I W a t e r D a t a – 
r is k . D G 5 . 

A i r 5 M in im is e im p a c t s A M in im is e im p a c t s E s t im a t e d N o in c re a s e in 
o n a ir q u a lit y . o n a ir q u a lit y in c o n s t ru c t io n a n d p o t e n t ia l t o 

t h e d e v e lo p m e n t a n d o p e ra t io n re d u c e e m is s io n s 
a n d o p e ra t io n e m is s io n s . f ro m c o n s t ru c t io n 
o f w a t e r a n d o p e ra t io n N o is e a n d o d o u r 
m a n a g e m e n t o f w a t e r c o m p la in t s . 
in f ra s t ru c t u re . m a n a g e m e n t 

in f ra s t ru c t u re . 

C l i m a t i c F a c t o r s 6 S u p p o r t D f I R iv e rs c lim a t e P o t e n t ia l 
s u s t a in a b le c h a n g e f o o d t o p ro v id e 
d e v e lo p m e n t t h a t e x t e n t s a n d a d a p t a b ilit y t o 
is a d a p t a b le t o re c e p t o r d a t a – fu t u re c lim a t ic 
c lim a t ic c h a n g e . F lu v ia l, C o a s t a l, c h a n g e a n d s a fe 

P lu v ia l. e x c e e d a n c e 
w it h w a t e r P o t e n t ia l fo r t h e 
m a n a g e m e n t d e v e lo p m e n t 
in f ra s t ru c t u re . o f w a t e r 

m a n a g e m e n t 
in f ra s t ru c t u re t h a t 
c a n b e d e s ig n e d t o 
b e s a fe ly e x c e e d e d . 
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T a b l e 1 1 .9 S E A O b j e c t i v e s 

C r i t e r i a O b j e c t i v e S u b O b j e c t i v e I n d i c a t o r s T a r g e t 

M a t e r i a l A s s e t s & 
I n f r a s t r u c t u r e 

7 S u p p o r t 
s u s t a in a b le 
g ro w t h o f 
m a t e r ia l a s s e t s 
a n d in f ra s t ru c t u re 
in B e lfa s t . 

A S u p p o r t t h e 
s u s t a in a b le 
g ro w t h o f 
B e lfa s t , t h ro u g h 
in t e g ra t e d w a t e r 
m a n a g e m e n t . 

P o p u la t io n / 
in f ra s t ru c t u re 
v u ln e ra b le t o / a t 
r is k o f f o o d in g . 

R iv e r / n e t w o r k 
c a p a c it y . 

P o t e n t ia l 
t o e n a b le 
d e v e lo p m e n t in 
B e lfa s t t h ro u g h 
p ro v is io n o f r iv e r 
a n d d ra in a g e 
n e t w o r k 
c a p a c it y a n d 
m a n a g e m e n t 
o f f o o d r is k t o 
in f ra s t ru c t u re . 

C u l t u r a l , 
A r c h i t e c t u r a l & 
A r c h a e o l o g i c a l 
H e r i t a g e 

8 C o n s e r v e , 
p ro t e c t , a n d 
w h e re p o s s ib le 
e n h a n c e 
t h e b u ilt , 
a rc h a e o lo g ic a l 
a n d c u lt u ra l 
h e r it a g e . 

A C o n s e r v e , 
p ro t e c t , a n d 
w h e re p o s s ib le 
e n h a n c e 
t h e b u ilt , 
a rc h a e o lo g ic a l 
a n d c u lt u ra l 
h e r it a g e . 

P o t e n t ia l fo r 
im p a c t s o n k n o w n 
a rc h a e o lo g ic a l 
o r a rc h it e c t u ra l 
h e r it a g e fe a t u re s 
o r t h e ir s e t t in g s . 

P o t e n t ia l fo r 
h e r it a g e fe a t u re s / 
t ra ils t o b e 
in c o r p o ra t e d 
in t o w a t e r 
m a n a g e m e n t 
s o lu t io n s . 

P o t e n t ia l fo r 
h e r it a g e fe a t u re s 
t o b e re s t o re d d u e 
t o P la n a c t iv it ie s . 

P o t e n t ia l t o 
p ro t e c t , a n d 
w h e re p o s s ib le 
e n h a n c e , 
h e r it a g e fe a t u re s 
in d e v e lo p m e n t 
a n d o p e ra t io n 
o f m u lt i-
b e n e f t w a t e r 
m a n a g e m e n t 
in f ra s t ru c t u re . 
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CHAPTER 11
ENVIRONMENTAL 
ASSESSMENT
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T a b l e 1 1 .9 S E A O b j e c t i v e s 

C r i t e r i a O b j e c t i v e S u b O b j e c t i v e I n d i c a t o r s T a r g e t 

A M in im is e im p a c t s 
o n la n d s c a p e a n d 
t o w n s c a p e . 

• s y n e rg is t ic e f e c t s (t w o o r m o re e f e c t s 
h a v in g a g re a t e r o v e ra ll e f e c t t h a n 
e x p e c t e d ); a n d 

• t e m p o ra r y a n d p e r m a n e n t e f e c t s . 

T h e s a m e m e t h o d w a s u s e d t o a s s e s s t h e 

L a n d s c a p e & 9 M in im is e im p a c t s 
V i s u a l A m e n i t y o n la n d s c a p e a n d 

t o w n s c a p e . 

1 1 .1 0 A s p a r t o f t h e P la n a s s e s s m e n t p ro c e s s , a ll 
a v a ila b le o p t io n s t o t h e P la n w e re s u b je c t t o 
e n v iro n m e n t a l s c re e n in g a s p a r t o f t h e in it ia l 
s h o r t lis t in g p ro c e s s a n d t h e n e n v iro n m e n t a lly 
a s s e s s e d v ia t h e M C A . W it h in t h e S E A p ro c e s s 
t h e p re fe r re d s e t o f o p t io n s fo r e a c h S t u d y 
A re a h a v e b e e n fu lly a s s e s s e d . A n y lik e ly 
s h o r t , m e d iu m a n d lo n g t e r m e f e c t s h a v e 
b e e n d e s c r ib e d , a s w e ll a s h o w s ig n if c a n t 
t h e s e e f e c t s a re lik e ly t o b e , a n d w h e t h e r 
t h e y a re p o s it iv e o r n e g a t iv e . T h e a s s e s s m e n t 
o f p o t e n t ia l im p a c t s is b a s e d o n c o m p a r is o n 
w it h t h e S E A o b je c t iv e s . T h e p o t e n t ia l fo r t h e 
fo llo w in g e f e c t s a n d h o w t h e y re la t e t o e a c h 
o t h e r w a s a ls o a s s e s s e d : 

• s e c o n d a r y e f e c t s (t h o s e t h a t h a p p e n 
b e c a u s e o f p r im a r y e f e c t s ); 

• c u m u la t iv e e f e c t s (a n in c re a s e d im p a c t 
f ro m m o re t h a n o n e e f e c t c o m b in e d ); 

L a n d s c a p e P o t e n t ia l t o 
s e n s it iv it y t o p ro t e c t a n d , 
in f ra s t ru c t u re w h e re p o s s ib le , 
d e v e lo p m e n t . e n h a n c e 

la n d s c a p e a n d P o t e n t ia l fo r 
v is u a l a m e n it ie s im p a c t s o n 
w it h t h e v is u a lly s e n s it iv e 
d e v e lo p m e n t a re a s (e .g . L C A s , 
a n d o p e ra t io n c o u n t r y p a r k s ). 
o f m u lt i-

P ro v is io n o f b e n e f t w a t e r 
a m e n it y / m a n a g e m e n t 
re c re a t io n a l a re a s in f ra s t ru c t u re . 
in s o c ia lly s e n s it iv e 
a re a s (e .g . N R A s 
a n d P e a c e L in e s ). 

‘D o N o t h in g ’ s c e n a r io , o r w h a t e f e c t s a re 
e x p e c t e d if t h e P la n d o e s n o t g o a h e a d . 

SEA SUMMARY CONCLUSIONS 
1 1 .1 1 T h e fu ll o u t c o m e s o f t h e e n v iro n m e n t a l 

a s s e s s m e n t s o f t h e D o N o t h in g S c e n a r io 
a n d t h e p re fe r re d o p t io n s fo r a ll fo u r S t u d y 
A re a s c a n b e fo u n d in S e c t io n 8 o f t h e S E A 
E n v iro n m e n t a l R e p o r t . T h e o u t c o m e s o f t h e 
M C A s fo r a ll o p t io n s c o n s id e re d in e a c h S t u d y 
A re a c a n b e fo u n d in A p p e n d ix F o f t h e S E A 
E n v iro n m e n t a l R e p o r t . 
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1 1 .1 2 G e n e ra lly t h e a s s e s s m e n t o f t h e p re fe r re d 
o p t io n s fo u n d t h e re t o b e t h e p o t e n t ia l 
fo r c o n s t ru c t io n p h a s e d is t u r b a n c e s o n 
b io d iv e rs it y , f o ra a n d fa u n a , p e o p le , w a t e r 
q u a lit y , a ir q u a lit y , m a t e r ia l a s s e t s a n d 
in f ra s t ru c t u re , c u lt u ra l h e r it a g e fe a t u re s a n d 
la n d s c a p e a n d v is u a l a m e n it y w it h in e a c h o f 
t h e S t u d y A re a s . 

1 1 .1 3 In t h e m e d iu m t o lo n g t e r m , t h e re is p o t e n t ia l 
fo r p o s it iv e im p a c t s o n p e o p le , s o ils , la n d s c a p e , 
w a t e r, c lim a t ic fa c t o rs , a ir, m a t e r ia l a s s e t s a n d 
in f ra s t ru c t u re , h e r it a g e , b io d iv e rs it y a n d f o ra 
a n d fa u n a in t h e B la c k s t a f , N o r t h F o re s h o re 
a n d C o n n s w a t e r a n d L a g a n S t u d y A re a s . T h e s e 
p o s it iv e im p a c t s p a r t ic u la r ly a r is e f ro m m u lt i-
b e n e f t s c h e m e s , i.e . o n e s t h a t c a n p ro t e c t 
p e o p le , fe a t u re s a n d a s s e t s f ro m f o o d r is k , 
w h ic h c a n a ls o b e a d ju s t e d t o p ro t e c t a g a in s t 
t h e lik e ly fu t u re r is k s f ro m c lim a t e c h a n g e . T h e 
o p t io n s t h a t c a n k e e p a n d s t o re w a t e r h a v e 
t h e p o t e n t ia l t o c re a t e n e w a m e n it y a re a s , n e w 
h a b it a t s a n d im p ro v e w a t e r q u a lit y , w h ile a ls o 
p ro v id in g e x t ra c a p a c it y in t h e w a t e r n e t w o r k 
t h a t is n e e d e d s o t h a t n e w p ro p e r t ie s a n d 
in f ra s t ru c t u re c a n b e b u ilt t o s u p p o r t g ro w t h . 

1 1 .1 4 In t h e B e lfa s t L o u g h S t u d y A re a , p o s it iv e 
im p a c t s a re e x p e c t e d fo r m a t e r ia l a s s e t s , 
w h ic h c o u ld b e s ig n if c a n t in t h e lo n g t e r m . 
T h is c o m e s f ro m p ro p o s e d u p g ra d e s t o t h e 
W w T W , w h ic h c a n le a d t o a g re a t e r v o lu m e o f 
w a s t e w a t e r t h a t c a n b e c o lle c t e d a n d t re a t e d 
t o a h ig h e r s t a n d a rd , s u p p o r t in g t h e p la n n e d 
p o p u la t io n g ro w t h o f B e lfa s t . T h e re is a ls o 
p o t e n t ia l fo r p o s it iv e im p a c t s o n b io d iv e rs it y , 
f o ra a n d fa u n a , w a t e r q u a lit y , a ir q u a lit y a n d 
c lim a t e in t h e m e d iu m t o lo n g t e r m , fo llo w in g 
t h e p la n n e d W w T W u p g ra d e s . W a t e r q u a lit y 
a n d s t a t u s o f t h e c o a s t a l w a t e rs in B e lfa s t 
L o u g h , a s w e ll a s t h e S h e llf s h W a t e r P ro t e c t e d 
A re a , a re e x p e c t e d t o im p ro v e , s u p p o r t in g t h e 
o b je c t iv e s o f t h e W a t e r F ra m e w o r k D ire c t iv e . 

T h is s h o u ld le a d t o im p ro v e m e n t s in t h e 
c o n d it io n o f h a b it a t s in t h e In t e r n a t io n a l a n d 
N a t io n a l p ro t e c t e d s it e s in B e lfa s t L o u g h . 
U p g ra d in g t h e W w T W is e x p e c t e d t o in c re a s e 
t h e v o lu m e o f w a s t e w a t e r a n d s t o r m w a t e r 
t h a t c a n b e t re a t e d , m a k in g t h e m m o re 
a d a p t a b le t o fu t u re c lim a t e c h a n g e e f e c t s . 

1 1 .1 5 T h e a s s e s s m e n t p ro c e s s h a s t a k e n t h e 
a s s u m p t io n t h a t t h e LW W P a p p ro a c h w ill b e 
fo llo w e d d u r in g im p le m e n t a t io n o f t h e P la n , 
i.e . t h a t t h e f rs t s t e p w ill b e t o lo o k a t t h e w id e r 
c a t c h m e n t a n d p o s s ib le b lu e /g re e n s o lu t io n s 
ra t h e r t h a n h a rd e n g in e e re d in f ra s t ru c t u re , w it h 
p o t e n t ia l t o p ro v id e t h e b e n e f t s d is c u s s e d 
a b o v e . S h o u ld t h is a p p ro a c h n o t b e fo llo w e d , 
it w o u ld n o t b e in lin e w it h t h e P la n o b je c t iv e s 
a n d t h e o u t c o m e s a re lik e ly t o b e c lo s e r t o 
t h o s e d is c u s s e d in t h e ‘D o N o t h in g ’ s c e n a r io . 

HRA SUMMARY CONCLUSIONS 
1 1 .1 6 T h e H R A c o n s id e re d t h re e b ro a d im p a c t 

t h e m e s a n d fo c u s e d o n t h e fo llo w in g p o s s ib le 
lik e ly s ig n if c a n t e f e c t s : 

• T h e p o s s ib ilit y o f lik e ly s ig n if c a n t h a b it a t 
lo s s e f e c t s c a n n o t b e d is c o u n t e d fo r 
t h re e E u ro p e a n s it e s w it h o u t fu r t h e r 
e v a lu a t io n a n d a n a ly s is , o r t h e a p p lic a t io n 
o f m e a s u re s in t e n d e d t o a v o id o r re d u c e 
t h e h a r m fu l e f e c t s o f t h e p o t e n t ia l 
p ro je c t s o n t h e s e s it e s . 

• T h e p o s s ib ilit y o f lik e ly s ig n if c a n t W a t e r 
Q u a lit y a n d H a b it a t D e t e r io ra t io n e f e c t s 
c a n n o t b e d is c o u n t e d fo r t e n E u ro p e a n 
s it e s w it h o u t fu r t h e r e v a lu a t io n a n d 
a n a ly s is , o r t h e a p p lic a t io n o f m e a s u re s 
in t e n d e d t o a v o id o r re d u c e t h e h a r m fu l 
e f e c t s o f t h e p o t e n t ia l p ro je c t s o n 
E u ro p e a n s it e s . 



CHAPTER 11
ENVIRONMENTAL 
ASSESSMENT

      
    

      
     

      
       

      
 

      
        

       
      

        
      

       
        

      
      

        
        

      
 

      
         

        
         

          
        

     
         

    

        
      

       
    

      
      

    
       

       
       

        
       

      
      

      
      

      
        

     
       

     

        
     

        
     

      
  

     
       

      
     

       
         
       

         
   

• T h e p o s s ib ilit y o f lik e ly s ig n if c a n t 
D is t u r b a n c e a n d D is p la c e m e n t e f e c t s 
c a n n o t b e d is c o u n t e d fo r t h re e E u ro p e a n 
s it e s w it h o u t fu r t h e r e v a lu a t io n a n d 
a n a ly s is , o r t h e a p p lic a t io n o f m e a s u re s 
in t e n d e d t o a v o id o r re d u c e t h e h a r m fu l 
e f e c t s o f t h e p o t e n t ia l p ro je c t s o n 
E u ro p e a n s it e s . 

1 1 .1 7 H a v in g c o n d u c t e d fu r t h e r in v e s t ig a t io n a n d 
a n a ly s is it w a s c o n c lu d e d in t h e H R A t h a t 
im p le m e n t a t io n o f t h e P la n w ill n o t a d v e rs e ly 
a f e c t t h e in t e g r it y o f a n y E u ro p e a n s it e . 

MITIGATION 
1 1 .1 8 S E A a n d H R A m it ig a t io n m e a s u re s h a v e b e e n 

re c o m m e n d e d a n d p ro v id e d in S e c t io n 9 .1 
o f t h e S E A E n v iro n m e n t a l R e p o r t w h e re t h e re 
is a r is k o f p o t e n t ia l n e g a t iv e im p a c t s f ro m 
d e v e lo p in g o r im p le m e n t in g t h e P la n . T h e s e 
m it ig a t io n m e a s u re s a im t o p re v e n t , re d u c e 
a n d a s fu lly a s p o s s ib le o f s e t a n y s ig n if c a n t 
a d v e rs e e f e c t s o n t h e e n v iro n m e n t d u e t o t h e 
im p le m e n t a t io n o f t h e p re fe r re d o p t io n s w it h in 
t h e P la n . 

1 1 .1 9 T h e o v e ra rc h in g p o t e n t ia l n e g a t iv e im p a c t s 
a s s o c ia t e d w it h t h e P la n a re re la t e d t o t h e r is k 
o f fa ilu re t o fo llo w t h e in t e g ra t e d p ro c e s s a n d 
fu lly a c h ie v e t h e LW W P o b je c t iv e s . I t is a v is io n 
o f t h e LW W P t o d e v e lo p a P la n fo r B e lfa s t in 
o rd e r t o p ro t e c t a g a in s t f o o d r is k , e n h a n c e t h e 
e n v iro n m e n t a n d s u p p o r t e c o n o m ic g ro w t h , 
in a c c o rd a n c e w it h t h e p r in c ip le s s e t o u t in t h e 
L o n g Te r m W a t e r S t ra t e g y . 

1 1 .2 0 T h e c u r re n t a p p ro a c h (i.e . t h e D o N o t h in g 
S c e n a r io ) fo r w a t e r m a n a g e m e n t h a s s e e n 
t h e m a jo r it y o f in v e s t m e n t a im e d a t h a rd 
e n g in e e re d in f ra s t ru c t u re . T h e LW W P 
p ro m o t e s a m o re in t e g ra t e d a n d s u s t a in a b le 
a p p ro a c h t o w a t e r m a n a g e m e n t t h ro u g h t h e 

im p le m e n t a t io n o f b lu e /g re e n in f ra s t ru c t u re 
a s a p r im a r y s o lu t io n fo r w a t e r m a n a g e m e n t 
a n d h a rd e n g in e e re d in f ra s t ru c t u re a s a la t t e r 
s t a g e , w h e re n e c e s s a r y . In o rd e r t o m it ig a t e 
a g a in s t t h e p o t e n t ia l r is k o f fa ilu re t o fu lly 
m e e t t h e LW W P o b je c t iv e s , it is im p e ra t iv e 
t h a t b lu e /g re e n s o lu t io n s a re c o n s id e re d in 
t h e f rs t in s t a n c e , w h e re a p p lic a b le , b e fo re 
o r in c o m b in a t io n w it h h a rd e n g in e e re d 
in f ra s t ru c t u re . In t h e a b s e n c e o f u n d e r t a k in g 
t h e s e c a t c h m e n t b a s e d s o lu t io n s , in lin e 
w it h LW W P o b je c t iv e s , t h e re is a r is k t h a t 
t h e d ra in a g e a n d w a s t e w a t e r m a n a g e m e n t 
o p t io n s w ill b e u n d e r t a k e n in a n o n -in t e g ra t e d 
w a y , i.e . t h e D o N o t h in g S c e n a r io . 

1 1 .2 1 T h is m it ig a t io n w ill b e fu lly t a k e n in t o 
c o n s id e ra t io n a n d u t ilis e d , w h e re a p p ro p r ia t e , 
a t t h e n e x t s t a g e s o f p la n n in g fo r t h e 
p ro p o s e d in t e g ra t e d d ra in a g e a n d w a s t e w a t e r 
m a n a g e m e n t s c h e m e s a n d p ro je c t s t h a t c o m e 
f ro m t h e P la n . 

MONITORING 
1 1 .2 2 A re c o m m e n d e d e n v iro n m e n t a l m o n it o r in g 

p ro g ra m m e is p ro v id e d in S e c t io n 9 .2 o f 
t h e S E A E n v iro n m e n t a l R e p o r t . T h is w id e r 
e n v iro n m e n t a l m o n it o r in g w ill b e u n d e r t a k e n 
b e fo re t h e d e v e lo p m e n t s t a g e o f t h e n e x t 
c y c le o f t h e P la n . T h is s h o u ld id e n t ify a t a n 
e a r ly s t a g e a n y u n fo re s e e n a d v e rs e e f e c t s , a s 
w e ll a s a n y p o s it iv e o u t c o m e s t h a t a re d u e t o 
im p le m e n t a t io n o f t h e P la n . 



        

         
       
       

     
 

        
      

         
      

     

       
      

      
      

         
       

      

       
       

      
      

    

       
     

      
     

      
     

        
       

       
       

       
       

       
       

 

      
     

    
      

    
      

      
      

    

     
       

     
      

       
      

        
       

     

        
     

    
       

        

       
       

      
    

       
     

        
      

     
        

     
    

       
      

      
    

S D IP C O N S U LTA T IO N D O C U M E N T E N V I R O N M E N T A L A S S E S S M E N T | 1 3 7 

SECTION 3 
SYNOPSIS 

• T h e g re a t e r B e lfa s t a re a w a s d iv id e d in t o fo u r 
s e p a ra t e S t u d y A re a s b a s e d o n t h e n a t u ra l 
d ra in a g e o f t h e a re a a n d t h e w a s t e w a t e r 
n e t w o r k w h ic h s o m e t im e s is p u m p e d 
a g a in s t g ra v it y . 

• E a c h a re a w a s a s s e s s e d b y a Te c h n ic a l 
W o r k in g G ro u p m a d e u p o f re p re s e n t a t iv e s 
f ro m D f I R o a d s a n d R iv e rs , N I W a t e r, N IE A a n d 
o t h e r k e y s t a k e h o ld e rs in c lu d in g t h e re le v a n t 
C o u n c ils a n d B e lfa s t H ills P a r t n e rs h ip . 

• T h e s e g ro u p s h e lp e d id e n t ify t h e s t ra t e g ic 
d ra in a g e p re s s u re s a n d is s u e s w it h in t h e 
fo u r S t u d y A re a s a lo n g w it h p o t e n t ia l 
o p p o r t u n it ie s s u c h a s e x is t in g g re e n s p a c e s 
t h a t c o u ld b e u s e d t o h e lp c o n t ro l t h e f o w 
o f w a t e r o r p la n n e d c a p it a l s c h e m e s t h a t 
c o u ld b e m o d if e d t o in c o r p o ra t e in t e g ra t e d 
d ra in a g e . 

• A s e r ie s o f p o t e n t ia l in t e g ra t e d d ra in a g e 
p ro p o s a ls w e re t h e n d e v e lo p e d fo r t h e fo u r 
a re a s fo c u s s e d o n a c h ie v in g t h e o v e ra rc h in g 
o b je c t iv e s o f P ro t e c t , E n h a n c e a n d G ro w 
w h ic h fe ll in t o fo u r c a t e g o r ie s . 

(i) P o lic y M e a s u re s - N e w p o lic ie s a n d 
p ro c e d u re s t o e n c o u ra g e g re e n e r d ra in a g e 
s o lu t io n s a n d a c o lla b o ra t iv e a p p ro a c h t o 
d ra in a g e a n d w a s t e w a t e r m a n a g e m e n t . 

(ii) C a t c h m e n t b a s e d & B lu e /G re e n In fra s t ru c t u re 
M e a s u re s - S u s t a in a b le d ra in a g e s y s t e m s 
a n d r iv e r re s t o ra t io n w o r k s t h a t a re a im e d a t 
m a n a g in g w a t e r o n t h e s u r fa c e a n d , w h e re 
p o s s ib le , a t s o u rc e . S t o r in g a n d a t t e n u a t in g 
s u r fa c e w a t e r a n d b u ild in g s t o ra g e w it h in t h e 
r iv e r n e t w o r k w ill a llo w s t o r m s e p a ra t io n t o 
b e c a r r ie d o u t w it h in t h e s e w e ra g e n e t w o r k 
a n d u lt im a t e ly re d u c e t h e a m o u n t o f w a t e r 
n e e d in g t o b e t re a t e d a t t h e W a s t e w a t e r 
T re a t m e n t W o r k s . 

(iii) H a rd E n g in e e re d D ra in a g e & F lo o d 
A lle v ia t io n M e a s u re s - S e w e ra g e n e t w o r k 
im p ro v e m e n t s a n d f o o d d e fe n c e s 
t h a t a re n e e d e d t o c o m p le m e n t a n y 
c a t c h m e n t b a s e d a n d b lu e /g re e n 
s o lu t io n s . In s o m e c irc u m s t a n c e s h a rd 
e n g in e e re d s o lu t io n s m a y b e t h e o n ly 
v ia b le o p t io n t h a t w ill a d d re s s t h e 
o b je c t iv e s id e n t if e d w it h in a c a t c h m e n t . 

(iv ) U p g ra d e s t o W a s t e w a t e r T re a t m e n t 
W o r k s - N o a m o u n t o f c a t c h m e n t b a s e d 
a n d b lu e /g re e n s o lu t io n s w ill re m o v e 
t h e n e e d fo r t h e e f c ie n t t re a t m e n t 
o f t h e w a s t e w a t e r t h a t w e p ro d u c e . 
U p g ra d e s t o W w T W w it h in t h e P la n 
a re a a re n e e d e d in t e r m s o f t h e v o lu m e 
o f w a s t e w a t e r t h e y c a n t re a t a n d t h e 
s t a n d a rd t o w h ic h it is t re a t e d . 

• A lt h o u g h a ll o f t h e s e p ro p o s a ls h a v e b e e n 
s u b je c t e d t o in it ia l h ig h -le v e l fe a s ib ilit y 
s t u d ie s a n d e n v iro n m e n t a l a s s e s s m e n t 
a n d s o m e h a v e b e e n p ro g re s s e d t o o u t lin e 
d e s ig n , m a n y a re s t ill a t c o n c e p t u a l s t a g e . 

• P ro g re s s io n t o a p ro g ra m m e o f a c t u a l 
s c h e m e s o n t h e g ro u n d is d e p e n d e n t o n 
t h e s u c c e s s fu l o u t c o m e o f fu r t h e r p u b lic 
e n g a g e m e n t / c o n s u lt a t io n , d e t a ile d 
a p p ra is a l a n d d e s ig n w o r k a n d s e c u r in g 
t h e n e c e s s a r y fu n d in g a n d a p p ro v a ls . 

• T h e s e s h o r t a n d lo n g e r t e r m p ro p o s a ls d o 
h o w e v e r fo r m t h e b lu e p r in t fo r in t e g ra t e d 
w a t e r m a n a g e m e n t w it h in t h e s t u d y 
a re a t h a t c a n h e lp t o m e e t t h e s t ra t e g ic 
o b je c t iv e s a n d p ro v id e m u lt ip le b e n e f t s 
fo r t h e c o m m u n it y . 

• S E A a n d H R A m it ig a t io n m e a s u re s h a v e 
b e e n re c o m m e n d e d w h e re t h e re is a 
r is k o f p o t e n t ia l n e g a t iv e im p a c t s f ro m 
d e v e lo p in g o r im p le m e n t in g t h e P la n . 



SECTION 04 

THE DELIVERY 
FRAMEWORK 

ORMEAU AVENUE SEWER UPGRADES (2019) 
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CHAPTER 12
THE WORK PROGRAMME
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in t e g ra t e d s u s t a in a b le s o lu t io n s . In n o v a t iv e OVERVIEW OF PROGRAMME 
m o d e llin g a n d p la n n in g a p p ro a c h e s h a v e 

1 2 .1 L iv in g W it h W a t e r in B e lfa s t is a lo n g t e r m p la n b e e n in it ia t e d a n d t h e s e w ill c o n t in u e t o 
t h a t p ro m o t e s p a r t n e rs h ip w o r k in g t o d e v e lo p p ro g re s s o v e r t h e P la n p e r io d a lo n g s id e 
a n d d e liv e r in t e g ra t e d s u s t a in a b le s o lu t io n s fo r p u b lic e n g a g e m e n t a n d d e t a ile d d e s ig n 
t h e b e n e f t o f s o c ie t y . F ig u re 1 2 .1 b e lo w s e t s o u t w o r k , t o d e v e lo p a p ro g ra m m e o f c a p it a l 
t h e s t ra t e g ic p ro g ra m m e fo r im p le m e n t a t io n o f im p ro v e m e n t s . T h e t im in g a n d p a c e o f 
t h e P la n o v e r t h e n e x t 1 2 y e a rs . im p le m e n t a t io n o f t h e P la n w ill a ls o b e 

d e p e n d e n t o n s e c u r in g t h e n e c e s s a r y fu n d in g 
1 2 .2 S in c e 2 0 1 5 , s t a k e h o ld e rs h a v e b e e n w o r k in g a n d a p p ro v a ls . 

t o g e t h e r t o u n d e rs t a n d c o m m o n r is k s , t h e 
s c a le o f in t e rd e p e n d e n c ie s b e t w e e n t h e 1 2 .3 T h is c h a p t e r o u t lin e s t h e p ro g ra m m e o f w o r k 
v a r io u s t y p e s o f d ra in a g e a n d w a s t e w a t e r t h a t is n e e d e d t o p ro g re s s t h e s e p ro p o s a ls 
s y s t e m s a n d t o id e n t ify o p p o r t u n it ie s fo r f ro m c o n c e p t t h ro u g h t o d e liv e r y . 

POLICY DEVELOPMENT & 
IMPLEMENTATION 

N F M S u D S 

PLANNING, MODELLING, DESIGN, APPRAISAL & CONSULTATION 

S e w e r N e t w o r k & W a s t e w a t e r T r e a t m e n t A p p r a i s ia ls 

I n t e g r a t e d D r a in a g e a n d 
E n v i r o n m e n t a l M o d e l l in g & A p p r a i s a l 

CAPITAL DELIVERY 
C A T C H M E N T B A S E D & B L U E /G R E E N I N F R A S T R U C T U R E 

G le n m a c h a n S e w e r a g e P r o je c t 

B e l f a s t T id a l 
S c h e m e 

H A R D E N G I N E E R E D D R A I N A G E A N D F L O O D A L L E V I A T I O N M E A S U R E S 

K in n e g a r, W h i t e h o u s e , C a r r i c k f e r g u s , G r e e n i s la n d & S e a h i l l W w T W 

B e l f a s t 
W w T W 

P H A S E 0 

B e l f a s t W w T W B e l f a s t W w T W B e l f a s t W w T W 
P H A S E 1 P H A S E 2 O U T F A L L S 

W A S T E W A T E R T R E A T M E N T I M P R O V E M E N T S 

A p r i l S h o r t T e r m A p r i l M e d iu m T e r m A p r i l L o n g e r T e r m M a r c h 
2 0 2 1 2 0 2 5 2 0 2 8 2 0 3 3 

Figure 12.1 - Strategic Programme 
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c a n n o t b e c o m p le t e d u n t il t h e p ro p o s e d PHASING OF PROGRAMME 
B o u c h e r R o a d S e w e ra g e T u n n e l e x t e n s io n (CRITICAL PATH) h a s b e e n c o m p le t e d t o p ro v id e t h e n e c e s s a r y 
a d d it io n a l c a p a c it y d o w n s t re a m . F ig u re 1 2 .4 1 2 .4 T h e in t e g ra t e d n a t u re o f d ra in a g e a n d 
b e lo w p ro v id e s a n o v e r v ie w o f t h e p ro g ra m m e w a s t e w a t e r s y s t e m s , a n d d e liv e r y o f s u s t a in a b le 
p h a s in g a n d c r it ic a l p a t h n e e d e d b e t w e e n t h e in t e g ra t e d s o lu t io n s , n e c e s s it a t e s c a re fu l p h a s in g 
p la n n in g a n d m o d e llin g w o r k , d e liv e r y o f b lu e / o f c a p it a l im p ro v e m e n t s s u c h t h a t n o p a r t o f 
g re e n in f ra s t ru c t u re , s e w e ra g e im p ro v e m e n t s t h e s y s t e m is d e t r im e n t a lly a f e c t e d , e it h e r in 
a n d u p g ra d e s t o B e lfa s t W w T W . T h is p h a s in g t h e s h o r t o r t h e lo n g t e r m . T h is is k n o w n a s t h e 
a p p ro a c h h a s b e e n u s e d t o d e v e lo p t h e s h o r t , ‘c r it ic a l p a t h ’ a n d is w h y t h e p ro g ra m m e m u s t 
m e d iu m a n d lo n g t e r m p ro g ra m m e s o u t lin e d inb e d e liv e re d in a s e r ie s o f m u lt ip le p h a s e s . F o r 
t h e fo llo w in g p a ra g ra p h s . e x a m p le , t h e S ic ily P a r k s e w e ra g e u p g ra d e s 

Figure 12.4 - Programme Phasing and Critical Path 

B l u e /G r e e n I n f r a s t r u c t u r e 
(R iv e r A t t e n u a t io n & R e s t o r a t io n ) 

I n t e g r a t e d D r a i n a g e I n v e s t m e n t 
P l a n n i n g & M o d e l l i n g 

1c 

3 

U rg e n t & C o m m it t e d S e w e ra g e N e t w o r k U p g ra d e s in 
S e w e ra g e S c h e m e s B la c k s t a f C a t c h m e n t 

B e l f a s t W w T W 
P H A S E 0 

B e l f a s t W w T W 
P H A S E 1 

B e l f a s t W w T W 
P H A S E 2 

B e l f a s t W w T W 
O U T F A L L S 

1a 

1b 

2a 

2b 5 

4 

C R I T I C A L P A T H 

1 a /1 b /1 c In t e r im w o r k s t o p ro v id e a d d it io n a l t re a t m e n t c a p a c it y a t B e lfa s t W w T W m u s t b e c o m p le t e d t o 
fa c ilit a t e a p p ro v e d d e v e lo p m e n t a n d u rg e n t s e w e ra g e s c h e m e s (1 a ) a n d p ro v id e t im e fo r t h e 
fu ll u p g ra d e o f t h e fa c ilit ie s t o b e c o m p le t e d (1 b ). In t e g ra t e d d ra in a g e in v e s t m e n t p la n n in g a n d 
m o d e llin g m u s t b e c o m p le t e d t o in fo r m d e liv e r y o f t h e b lu e /g re e n in f ra s t ru c t u re (1 c ). 

2 a /2 b B e lfa s t W w T W P h a s e 1 w ill p ro v id e a d d it io n a l t re a t m e n t c a p a c it y t o m e e t c u r re n t s e w a g e lo a d a n d 
fu t u re g ro w t h a n d m u s t b e c o m p le t e d in a d v a n c e o f s e w e ra g e n e t w o r k im p ro v e m e n t s w h ic h w ill 
in c re a s e s e w a g e lo a d (le s s s p ills m e a n s m o re s e w a g e lo a d c a r r ie d t h ro u g h t o t h e t re a t m e n t w o r k s ) a n d 
in a d v a n c e o f P h a s e 2 w h ic h w ill p ro v id e e n h a n c e d t re a t m e n t p ro c e s s e s a n d in c re a s e d s t o r m s t o ra g e . 

3 B lu e /g re e n in f ra s t ru c t u re im p ro v e m e n t s s u c h a s r iv e r a t t e n u a t io n m u s t b e c o m p le t e d b e fo re a n y 
s t o r m s e p a ra t io n o f t h e c o m b in e d s e w e r n e t w o r k c a n b e c a r r ie d o u t w h ic h w ill im p a c t o n t h e s c a le o f 
t h e s e w e ra g e n e t w o r k im p ro v e m e n t s . 

4 S t o r m s e p a ra t io n o f t h e c o m b in e d s e w e r n e t w o r k m u s t b e c o m p le t e d b e fo re re q u ire d h y d ra u lic 
c a p a c it y o f B e lfa s t W w T W c a n b e d e t e r m in e d a n d t h e n e c e s s a r y u p g ra d e s c o n s t ru c t e d . 

5 H y d ra u lic a n d s e w a g e c a p a c it y o f W w T W m u s t b e u p g ra d e d b e fo re t h e d e s ig n o f t h e o u t fa ll p ip e c a n 
b e f n a lis e d a n d c o n s t ru c t io n c a n b e g in . 
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SHORT TERM PROGRAMME 
(2021/22-2024/25) 
1 2 .5 T h is c o v e rs t h e f rs t 4 y e a rs o f t h e p ro g ra m m e , 

f ro m A p r il 2 0 2 1 t o M a rc h 2 0 2 5 . I t a ls o c o v e rs 
t h e f rs t 4 y e a rs o f t h e 6 y e a r P C 2 1 in v e s t m e n t 
p e r io d fo r w a t e r a n d s e w e ra g e s e r v ic e s . 

D e l iv e r y o f C o m m it t e d / U r g e n t P r o je c t s 

1 2 .6 T h e s h o r t t e r m p ro f le in c lu d e s c o m m it t e d 
p ro je c t s o r s c h e m e s t h a t h a v e a lre a d y 
c o m m e n c e d , o r u rg e n t w o r k s t h a t m u s t 
p ro c e e d , t o e it h e r fa c ilit a t e n e w d e v e lo p m e n t 
o r a d d re s s u rg e n t p o llu t io n o r f o o d in g is s u e s . 
T h e s e in c lu d e : 

• t h e B e lfa s t T id a l F lo o d A lle v ia t io n S c h e m e ; 

• in v e s t m e n t n e e d e d w it h in t h e 
W h it e h o u s e a re a t o a d d re s s u n s a t is fa c t o r y 
s p ills f ro m s e w e r o v e r f o w s im p a c t in g o n 
t h e S h e llf s h W a t e r a t B e lfa s t L o u g h ; a n d 

• B e lfa s t W w T W P h a s e 0 , w h ic h is in t e n d e d 
t o p ro v id e a n in it ia l in c re a s e in c a p a c it y 
t o p e r m it p o s it iv e re s p o n s e s t o p la n n in g 
a p p lic a t io n c o n s u lt a t io n s a n d t ra d e e f u e n t 
a p p lic a t io n s in t h o s e in s t a n c e s w h e re 
W w T W c a p a c it y is t h e lim it in g fa c t o r 
(n e t w o r k c a p a c it y c o n s t ra in t s m a y re m a in a 
lim it in g fa c t o r) u n t il P h a s e 1 is o p e ra t io n a l. 

D e v e lo p m e n t a n d I m p le m e n t a t io n o f P o l ic y 
M e a s u r e s 

1 2 .7 T h e p ro p o s e d p o lic y a n d p ro c e d u ra l 
m e a s u re s s e t o u t in C h a p t e r 6 w ill b e 
d e v e lo p e d a n d im p le m e n t e d d u r in g t h e 
e a r ly p a r t o f t h e p ro g ra m m e . A n u m b e r o f 
t h e s e p o lic y m e a s u re s s u c h a s S u s t a in a b le 
D ra in a g e S y s t e m s (S u D S ) a n d N a t u ra l F lo o d 
M a n a g e m e n t (N F M ) w ill n e e d t o b e d e v e lo p e d 
a n d im p le m e n t e d t o fa c ilit a t e d e liv e r y o f t h e 
p ro p o s e d b lu e /g re e n in f ra s t ru c t u re m e a s u re s 
s e t o u t in C h a p t e rs 7 - 9 . 

D e v e lo p m e n t & D e l iv e r y o f P i lo t P r o je c t s 

1 2 .8 S t a k e h o ld e rs a re s e e k in g t o p ro g re s s t h e 
fo llo w in g p ilo t p ro je c t s t o d e m o n s t ra t e h o w 
in t e g ra t e d b lu e /g re e n in f ra s t ru c t u re c a n 
p ro v id e N F M a c ro s s a c a t c h m e n t . T h e s e 
p ro je c t s in c lu d e : 

• B a lly s illa n P la y in g F ie ld s – D f I is w o r k in g 
w it h t h e E x e c u t iv e O f c e a n d B C C t o 
e x a m in e t h e p o s s ib ilit y o f e x t e n d in g t h e 
r iv e r f o o d p la in t h ro u g h t h e p a r k a s p a r t o f 
a n U r b a n V illa g e s R e g e n e ra t io n S c h e m e . 
A t t e n u a t in g t h e r iv e rs s h o u ld n o t o n ly 
re d u c e f o o d r is k in t h e im m e d ia t e a re a 
a n d fu r t h e r d o w n s t re a m b u t w ill a ls o 
p ro v id e e n v iro n m e n t a l a n d a e s t h e t ic 
b e n e f t s . N I W a t e r is a ls o e x a m in in g 
o p p o r t u n it ie s t o s e p a ra t e o u t s u r fa c e 
w a t e r f ro m c o m b in e d s e w e rs p o t e n t ia lly 
s t o r in g t h is w it h in t h e p a r k , re d u c in g 
t h e e x t e n t t o w h ic h c o m b in e d s e w e r 
o v e r f o w s o p e ra t e w it h in t h e a re a 
im p ro v in g lo c a l w a t e r q u a lit y . 

• F o r t h R iv e r A t t e n u a t io n - a s p a r t o f t h e 
p ro p o s a ls fo r t h e B la c k s t a f S t u d y A re a , 
t h e LW W P t e a m h a s id e n t if e d a n u m b e r 
o f s m a ll f o o d m a n a g e m e n t m e a s u re s , 
in c lu d in g le a k y d a m s a n d w e ir s , w h ic h 
c o u ld b e p ro v id e d a lo n g t h e F o r t h R iv e r 
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in B e lfa s t . T h e s e m e a s u re s a re e x c e lle n t 
e x a m p le s o f t h e LW W P a p p ro a c h t o 
d ra in a g e a n d w ill h e lp t o ra is e a w a re n e s s 
o f t h e n e e d fo r N F M a c ro s s B e lfa s t . A s w it h 
t h e B a lly s illa n p ilo t t h is s h o u ld n o t o n ly 
re d u c e f o o d r is k in t h e im m e d ia t e a re a a n d 
fu r t h e r d o w n s t re a m b u t w ill a ls o p ro v id e 
e n v iro n m e n t a l a n d a e s t h e t ic b e n e f t s . 

• B e lfa s t C a s t le N F M / S u D S - a s p a r t o f 
t h e p ro p o s a ls fo r t h e N o r t h F o re s h o re 
S t u d y A re a , a n o p p o r t u n it y h a s b e e n 
id e n t if e d t o p ro v id e s o m e s m a ll s c a le 
f o o d r is k m a n a g e m e n t m e a s u re s t o 
a t t e n u a t e s u r fa c e w a t e r a lo n g s id e t h e 
a c c e s s ro a d w it h in t h e g ro u n d s o f B e lfa s t 
C a s t le , in c lu d in g a s w a le a n d a le a k y d a m . 
T h is p ro je c t w o u ld a s s e s s t h e m e t h o d s 
fo r c o n s t ru c t in g a n d m a in t a in in g s u c h 
m e a s u re s a n d h e lp ra is e a w a re n e s s o f 
f o o d r is k , S u D S a n d N F M a n d p ro v id e a n 
e d u c a t io n t o o l fo r lo c a l s c h o o ls . 

P la n n in g , M o d e l l in g , D e s ig n a n d A p p r a i s a l 
W o r k f o r N e w P r o p o s a ls 

1 2 .9 T h e p ro g ra m m e in c lu d e s a s ig n if c a n t a m o u n t 
o f fu r t h e r p la n n in g , m o d e llin g , d e s ig n a n d 
a p p ra is a l w o r k t o fu r t h e r d e v e lo p t h e P la n 
O u t p u t s s e t o u t in c h a p t e rs 7 - 1 0 in t o ‘s h o v e l-
re a d y ’ p ro je c t s . T h is in c lu d e s c o m p le t in g t h e 
In t e g ra t e d D ra in a g e M o d e llin g (ID M ), In t e g ra t e d 
E n v iro n m e n t a l M o d e llin g (IE M ) a n d s e w e r 
n e t w o r k a n d w a s t e w a t e r t re a t m e n t a p p ra is a ls . 
E n a b lin g w o r k s a re a ls o n e e d e d t o p ro g re s s 
t h e n e w p ro p o s a ls in c lu d in g s u r v e y w o r k , 
c a t c h m e n t m o n it o r in g , s it e in v e s t ig a t io n s a n d 
la n d re q u is it io n . 

D e l iv e r y o f N e w P r o p o s a ls 

1 2 .1 0 S u b je c t t o fu n d in g a n d a p p ro v a ls , a n 
in v e s t m e n t p ro g ra m m e o f in t e g ra t e d d ra in a g e 
a n d w a s t e w a t e r m a n a g e m e n t p ro je c t s is t o 
c o m m e n c e d u r in g t h is p e r io d . T h is w ill b e 
in fo r m e d b y t h e ID M a n d IE M m e n t io n e d 
a b o v e a n d is lik e ly t o in c lu d e : 

• U p g ra d e s o f G re e n is la n d W w T W , K in n e g a r 
W w T W , W h it e h o u s e W w T W , C a r r ic k fe rg u s 
W w T W a n d B e lfa s t W w T W (P h a s e 1 ); 

• C o m m e n c in g t h e G le n m a c h a n S e w e ra g e 
P ro je c t - (in c lu d in g e x t e n d in g t h e B e lfa s t 
S e w e rs T u n n e l a lo n g B o u c h e r R o a d ) 
a n d c o m p le t in g s e w e ra g e n e t w o r k 
im p ro v e m e n t s in t h e a re a ; 

• C a r r ic k fe rg u s s e w e ra g e n e t w o r k 
im p ro v e m e n t s ; a n d 

• R e p la c e m e n t o f S y d e n h a m W w P S . 

1 2 .1 1 A n u m b e r o f in t e g ra t e d d ra in a g e a n d 
e n v iro n m e n t a l im p ro v e m e n t p ro je c t s 
c o u ld a ls o b e t a k e n fo r w a rd t o a d d re s s 
lo c a lis e d f o o d in g is s u e s , re d u c e p o llu t io n 
a n d p ro v id e c a p a c it y fo r n e w s u r fa c e w a t e r 
c o n n e c t io n s . T h e e x a c t lo c a t io n s a n d d e t a ils 
o f t h e s e p ro je c t s w ill b e d e t e r m in e d t h ro u g h 
ID M . H o w e v e r, it is lik e ly t o in c lu d e u p p e r 
c a t c h m e n t m a n a g e m e n t (e .g . d ra in b lo c k in g 
a n d p la n t in g ), r iv e r a t t e n u a t io n a n d f o o d p la in 
re c o n n e c t io n w o r k s a c ro s s a ll t h re e S t u d y A re a s 
- B la c k s t a f , C o n n s w a t e r & L a g a n E m b a n k m e n t 
a n d N o r t h F o re s h o re . 
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MEDIUM AND LONG TERM PROGRAMME 
(2025/26-2032/33) 
1 2 .1 2 T h e m e d iu m t e r m p ro g ra m m e c o v e rs t h e 

p e r io d f ro m A p r il 2 0 2 5 t o M a rc h 2 0 2 9 , w h ic h 
in c lu d e s t h e la s t 2 y e a rs o f t h e 6 y e a r P C 2 1 
in v e s t m e n t p e r io d fo r w a t e r a n d s e w e ra g e 
s e r v ic e s a n d t h e f rs t 2 y e a rs o f P C 2 7 . T h e lo n g 
t e r m p ro g ra m m e c o v e rs t h e la s t fo u r y e a rs o f 
P C 2 7 fro m A p r il 2 0 2 9 t o M a rc h 2 0 3 3 . 

M e d iu m T e r m P r o g r a m m e 
(2 0 2 5 /2 6 -2 0 2 8 /2 9 ) 

1 2 .1 3 T h e m e d iu m t e r m p ro g ra m m e w ill c o n t in u e 
t o in c lu d e fu r t h e r p la n n in g , m o d e llin g , d e s ig n 
a n d a p p ra is a l t o d e v e lo p t h e n e w p ro p o s a ls 
in t o ‘s h o v e l-re a d y ’ p ro je c t s fo r d e liv e r y 
d u r in g t h is 4 y e a r p e r io d a n d b e y o n d . T h e 
p ro g ra m m e o f n e w in t e g ra t e d d ra in a g e , 
s e w e ra g e a n d w a s t e w a t e r m a n a g e m e n t 
p ro je c t s w ill a ls o c o n t in u e d u r in g t h is p e r io d . 
T h is c o u ld in c lu d e : 

• c o m p le t in g a n u m b e r o f ‘liv e ’ p ro je c t s 
c a r r ie d o v e r f ro m e a r lie r y e a rs , s u c h a s 
G re e n is la n d W w T W , K in n e g a r W w T W , 
C a r r ic k fe rg u s W w T W , B e lfa s t W w T W P h a s e 
1 , t h e G le n m a c h a n P ro je c t a n d S y d e n h a m 
W w P S ; 

• a p ro g ra m m e o f n e w s e w e ra g e n e t w o r k 
a n d W w T W p ro je c t s , s u c h a s B e lfa s t 
W w T W P h a s e 2 a n d G re e n is la n d s e w e ra g e 
im p ro v e m e n t s ; a n d 

• a p ro g ra m m e o f in t e g ra t e d d ra in a g e a n d 
e n v iro n m e n t a l im p ro v e m e n t p ro je c t s 
a c ro s s a ll t h re e S t u d y A re a s in c lu d in g 
u p p e r c a t c h m e n t m a n a g e m e n t a n d r iv e r 
re s t o ra t io n w o r k s t o a d d re s s lo c a lis e d 
f o o d in g is s u e s , re d u c e p o llu t io n a n d 
p ro v id e c a p a c it y fo r n e w c o n n e c t io n s . 

L o n g T e r m P r o g r a m m e (2 0 2 9 /3 0 -2 0 3 2 /3 3 ) 

1 2 .1 4 T h e p ro g ra m m e o f n e w in t e g ra t e d d ra in a g e , 
s e w e ra g e a n d w a s t e w a t e r m a n a g e m e n t 
p ro je c t s w ill c o n t in u e d u r in g t h is p e r io d . T h is 
c o u ld in c lu d e c o m p le t in g : 

• s e w e ra g e n e t w o r k im p ro v e m e n t s a c ro s s 
a ll t h re e S t u d y A re a s ; 

• t h e u p g ra d e s t o B e lfa s t W w T W (P h a s e 2 ), 
c o n s t ru c t in g n e w s e a o u t fa lls t o s e r v e 
B e lfa s t W w T W , G re e n is la n d W w T W , 
W h it e h o u s e W w T W a n d C a r r ic k fe rg u s 
W w T W a n d re fu r b is h in g o t h e r s e a o u t fa lls ; 
a n d 

• t h e p ro g ra m m e o f in t e g ra t e d d ra in a g e 
a n d e n v iro n m e n t a l im p ro v e m e n t p ro je c t s . 
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CHAPTER 13
FINANCING 
AND DELIVERY

	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	

	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	
	 	 	 	 	 	

	 	 	 	 	 	 	 	
	 	 	 	 	
	 	 	 	 	 	

	 	 	 	 	 	 	 	 	
	 	 	 	 	

	 	 	 	 	 	 	 	 	
	 	 	 	 	 	

	 	 	 	 	 	 	 	
	 	 	 	 	 	

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	

	 	 	 	 	
	 	 	 	

1 3 .2 T h is e s t im a te is b a s e d o n d e v e lo p in   a ll o f ESTIMATED COSTS 
t h e p o te n t ia l in f ra s t ru c tu re p ro je c t s id e n t if e d 

1 3 .1 I t is c u r re n t ly e s t im a te d t h a t a ro u n d £ 1 .4 b illio n in th e P la n b u t d o e s n o t in c lu d e w h o le life 
c o u ld b e n e e d e d to d e liv e r t h e in te  ra te d c o s t s (e . . o p e ra t io n a l a n d m a in te n a n c e c o s t s ). 
d ra in a  e p ro p o s a ls in a ll fo u r S tu d y A re a s H o w e v e r, it is h o p e d t h a t t h e in v e s tm e n t in 
o v e r t h e n e x t 1 2 y e a rs . A lth o u  h m o s t o f th is b lu e / re e n in f ra s t ru c tu re w ill n o t o n ly re d u c e 
fu n d in   is lik e ly to b e o n h a rd e n   in e e re d t h e n e e d fo r s o m e o f th e h a rd e n   in e e re d 
m e a s u re s s u c h a s s e w e ra  e u p  ra d e s , a s in f ra s t ru c tu re b u t w ill a ls o re d u c e w h o le life 
s h o w n in f  u re 1 3 .1 b e lo w , £ 2 0 1m (1 4%) is c o s t s . T h e c o s t e s t im a te s d o n o t in c lu d e c ro s s -
c u r re n t ly n e e d e d fo r b lu e / re e n in f ra s t ru c tu re , d e p a r tm e n ta l c o s t s a v in  s , s u c h a s t h e s a v in  s 
in c lu d in   r iv e r re s to ra t io n a n d s to ra  e p o n d s . f ro m s p re a d in   c o n s t ru c t io n a n d m a in te n a n c e 

c o s t s a c ro s s s e v e ra l d e liv e r y p a r tn e rs . 

Figure 13.1 - Estimated Expenditure Split £28M OTHER COSTS 

£201M BLUE/GREEN 

£479M SEWERAGE NETWORKS 
£715M WwTW 

£1.42 
BILLION 
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SHORT TERM INVESTMENT NEEDS 
1 3 .3 F i u re 1 3 .3 b e lo w p ro v id e s a p ro f le o f th e c u r re n t p ro je c te d in v e s tm e n t n e e d s fo r t h e f rs t fo u r y e a rs o f th is 

P la n (2 0 2 1 /2 2 – 2 0 2 4 /2 5 ). T h is is lik e ly to b e a d ju s te d a s t h e p ro je c t s a re d e v e lo p e d a n d m o re ro b u s t c o s t 
e s t im a te s b e c o m e a v a ila b le . 

Figure 13.3 - Short Term Investment Needs (£m) 

150 

120 

90 

60 

30 

0 
2021/22 2022/23 2023/24 2024/25 

Y e a r 2 0 2 1 /2 2 2 0 2 2 /2 3 2 0 2 3 /2 4 2 0 2 4 /2 5 T o t a l 

B lu e /G r e e n 4 1 3 1 9 2 1 5 7 

S e w e r s 1 1 3 8 3 6 3 1 1 1 6 

W w T W 1 0 1 6 5 1 8 1 1 5 8 

O t h e r C o s t s 9 5 4 3 2 1 

T o t a l 3 4 7 2 1 1 0 1 3 6 3 5 2 
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MEDIUM AND LONG TERM INVESTMENT NEEDS 
1 3 .4 F ig u re 1 3 .4 b e lo w p ro v id e s a p ro f le o f t h e c u r re n t p ro je c t e d in v e s t m e n t re q u ire m e n t s fo r t h e p e r io d . 

G iv e n h o w fa r in t h e fu t u re t h is is , t h e m e d iu m a n d lo n g t e r m in v e s t m e n t p ro f le w ill in e v it a b ly c h a n g e a n d 
w ill t h e re fo re b e k e p t u n d e r re v ie w . 

Figure 13.4 - Medium and Long Term Investment Needs (£m) 
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50 

100 

150 

200 

250 

300 

350 

400 

2025/26 2026/27 2027/28 2028/29 2029/30-2032/33 

Y e a r 2 0 2 5 /2 6 2 0 2 6 /2 7 2 0 2 7 /2 8 2 0 2 8 /2 9 
2 0 2 9 /3 0 
2 0 3 2 /3 3 

T o t a l 

B lu e / G r e e n 2 2 2 5 2 5 2 0 5 4 1 4 6 

S e w e r s 4 9 5 0 3 1 8 7 1 4 7 3 6 4 

W w T W 8 3 7 2 1 3 1 9 7 1 7 5 5 5 8 

O t h e r 3 3 3 3 1 2 2 4 

T o t a l 1 5 7 1 5 0 1 9 0 2 0 7 3 8 8 1 ,0 9 2 
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FINANCING THE PLAN 
1 3 .5 A s s t a t e d in it ia l e s t im a t e s in d ic a t e t h a t 

im p le m e n t a t io n o f t h e P la n c o u ld c o s t 
a p p ro x im a t e ly £ 1 .4 b illio n , w it h £ 2 0 0 m n e e d e d 
fo r in v e s t m e n t in b lu e /g re e n in f ra s t ru c t u re . 

1 3 .6 A lm o s t £ 1 .2 b illio n o f t h is in v e s t m e n t is n e e d e d 
t o u p g ra d e W w T W a n d s e w e ra g e s y s t e m s 
a c ro s s t h e g re a t e r B e lfa s t a re a . W it h N I W a t e r 
c o n t in u in g t o re c e iv e a ro u n d 7 0 % o f it s 
fu n d in g f ro m p u b lic e x p e n d it u re , it w ill b e a 
s ig n if c a n t c h a lle n g e t o fu n d d e liv e r y o f t h e 
P la n in t h e c u r re n t f n a n c ia l c lim a t e , p a r t ic u la r ly 
g iv e n t h e im p a c t t h a t t h e C O V ID -1 9 p a n d e m ic 
is h a v in g o n o u r e c o n o m y . H o w e v e r, w it h o u t 
t h is in v e s t m e n t , f o o d in g a n d p o llu t io n w ill 
in t e n s ify a n d fu t u re d e v e lo p m e n t o f t h e a re a 
c o v e re d b y t h e P la n m a y b e c o n s t ra in e d . W e 
a ll liv e w it h w a t e r s o w e a ll h a v e a s t a k e in 
d e liv e r in g a lo n g t e r m , in t e g ra t e d s o lu t io n fo r 
o u r d ra in a g e a n d w a s t e w a t e r m a n a g e m e n t 
n e e d s . T h e d ra in a g e o f s u r fa c e w a t e r a n d 
t h e e f e c t iv e t re a t m e n t a n d m a n a g e m e n t o f 
s e w a g e a re e s s e n t ia l fo r g o o d p u b lic h e a lt h , 
e c o n o m ic g ro w t h a n d a h e a lt h y , n a t u ra l 
e n v iro n m e n t . 

OVERSIGHT AND GOVERNANCE 
1 3 .7 D f I’s L iv in g W it h W a t e r P ro g ra m m e (LW W P ) 

D iv is io n w ill b e re s p o n s ib le fo r m a n a g in g 
d e liv e r y o f t h e P la n t h ro u g h t h e e x is t in g 
g o v e r n a n c e a n d d e liv e r y s t ru c t u re s o u t lin e d 
in F ig u re 1 3 .7 . A P ro g ra m m e B o a rd , c h a ire d 
b y D f I, w it h a p p ro p r ia t e k n o w le d g e a n d 
a u t h o r it y t o t a k e d e c is io n s o n t h e lo n g t e r m 
s t ra t e g ic a p p ro a c h t o t h e p ro v is io n o f d ra in a g e 
in f ra s t ru c t u re h a s b e e n e s t a b lis h e d . T h e B o a rd 
is s u p p o r t e d b y a n In t e rd e p a r t m e n t a l A d v is o r y 
G ro u p w h ic h w ill m e e t w h e n re q u ire d t o a s s is t 
d e v e lo p m e n t a n d d e liv e r y o f t h e p ro g ra m m e . 

1 3 .8 A LW W P S t e e r in g G ro u p , m a d e u p o f t h e 
d ra in a g e p ro v id e rs N IE A , B e lfa s t C it y C o u n c il 
(B C C ) a n d D f I LW W P, w ill o v e rs e e d e liv e r y o f 
t h e in t e g ra t e d p ro g ra m m e a n d re p o r t t o t h e 
P ro g ra m m e B o a rd . T h e LW W P S t e e r in g G ro u p 
w ill o v e rs e e t h e In t e g ra t e d D ra in a g e M o d e llin g 
(ID M ) a n d In t e g ra t e d E n v iro n m e n t a l M o d e llin g 
(IE M ) w o r k o u t lin e d in C h a p t e r 5 a n d t h e 
a p p ra is a l a n d d e liv e r y o f in t e g ra t e d d ra in a g e 
p ro je c t s b y D f I R o a d s a n d R iv e rs , N I W a t e r a n d 
o t h e r p a r t n e r o rg a n is a t io n s s u c h a s B C C . 

1 3 .9 W it h o v e r 8 0 % o f t h e p ro g ra m m e lik e ly t o b e 
in v e s t e d in s e w e ra g e n e t w o r k s a n d W w T W , t h e 
e s t a b lis h e d re g u la t o r y P r ic e C o n t ro l s t ru c t u re s 
fo r w a t e r a n d s e w e ra g e s e r v ic e s w ill p la y a k e y 
p a r t in m o n it o r in g N I W a t e r ’s d e liv e r y o f t h e s e 
e le m e n t s o f t h e P la n a lo n g s id e o t h e r e le m e n t s 
o f t h e C o m p a n y ’s in v e s t m e n t p la n s . T h is 
fu n c t io n w ill b e c a r r ie d o u t b y t h e e s t a b lis h e d 
O u t p u t R e v ie w G ro u p (O R G ) w h ic h in c lu d e s 
D f I, N I W a t e r, N IE A , U t ilit y R e g u la t o r a n d t h e 
D r in k in g W a t e r In s p e c t o ra t e . 
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Figure 13.7: LWWP Governance & Delivery Structures 
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D F I N I 
W a t e r 

N I 
E n v i r o n m e n t 

A g e n c y 
(N I E A ) 

U t i l i t y 
R e g u l a t o r 

(U R ) 

B e l f a s t 
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R e s p o n s ib i l i t ie s : 

• E n s u re t h e p ro g ra m m e s t a y s o n t ra c k 
• P ro v is io n o f g u id a n c e t o t h e p ro g ra m m e 
• A u t h o r is e p ro g ra m m e c h a n g e s 
• M o n it o r r is k s a n d a g re e re m e d ia l a c t io n 

LWWP INTERDEPARTMENTAL ADVISORY GROUP 

D A E R A D o F D f C S I B 

R e s p o n s ib i l i t ie s : 

• P ro v id e s u p p o r t /a d v ic e t o LW W P B o a rd 
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a n d R iv e r s (D e p t , C o u n c i l , e t c ) I r e la n d W a t e r 

SEWERAGE & 
WASTEWATER 
MANAGEMENT 

R e s p o n s ib i l i t ie s : 

• O v e r n ig h t /M o n it o r in g o f d e liv e r y 
• S t a k e h o ld e r E n g a g e m e n t 
• R e p o r t in g a n d e s c a la t io n t o 

LW W P B o a rd 

I n t e g r a t e d E n v i r o n m e n t a l 
M o d e l l in g S t e e r in g G r o u p 

N I W a t e r /N IE A /U R /D f I/A F B I 

P r ic e C o n t r o l O u t p u t 
R e v ie w G r o u p 

R e s p o n s ib i l i t ie s : 

• M o n it o r in g N I W a t e r ’s 
p e r fo r m a n c e 

• M o n it o r in g w a t e r a n d 
s e w e ra g e in v e s t m e n t 

• C h a n g e c o n t ro l 
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KEY STAGES OF SCHEME DEVELOPMENT 

P L A N N IN G 

M O D E L L IN G 

A P P R A IS A L 

P R O C U R E M E N T 

D E S IG N 

C O N S T R U C T IO N 

M A IN T E N A N C E 

NEW ARRANGEMENTS FOR DELIVERING 
INTEGRATED DRAINAGE 
1 3 .1 0 In o rd e r t o p ro g re s s d e v e lo p m e n t a n d d e liv e r y 

o f t h e in t e g ra t e d d ra in a g e a n d w a s t e w a t e r 
m a n a g e m e n t p ro p o s a ls , n e w a r ra n g e m e n t s a re 
n e e d e d fo r t h e v a r io u s k e y s t a g e s o f s c h e m e 
d e v e lo p m e n t f ro m in it ia l p la n n in g t h ro u g h 
t o c o n s t ru c t io n a n d lo n g t e r m m a in t e n a n c e , 
a s illu s t ra t e d in f g u re 1 3 .1 0 b e lo w . T h e n e w 
p la n n in g , m o d e llin g a n d a p p ra is a l p ro c e s s 

Figure 13.10 – Key Stages of Project Development 

is d e s c r ib e d in C h a p t e r 5 , w it h t h e p o t e n t ia l 
p ro je c t s id e n t if e d b e in g s e t o u t in C h a p t e rs 7 
t o 1 0 . In o rd e r t o p ro g re s s d e t a ile d a p p ra is a ls 
o f in t e g ra t e d d ra in a g e s c h e m e s t h a t fo c u s 
o n LW W P o b je c t iv e s ra t h e r t h a n t h o s e o f a n y 
s in g le p a r t ic ip a n t , n e w a p p ra is a l g u id a n c e a n d 
b u s in e s s c a s e t e m p la t e s a re b e in g d e v e lo p e d . 
D e v e lo p m e n t o f t h is a p p ra is a l g u id a n c e is 
b e in g o v e rs e e n b y t h e LW W P S t e e r in g G ro u p . 
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PROCUREMENT, DESIGN, CONSTRUCTION & 
MAINTENANCE 
1 3 .1 1 E a c h o f t h e d ra in a g e p ro v id e rs h a v e w e ll 

e s t a b lis h e d a n d p ro v e n a r ra n g e m e n t s fo r 
p ro c u r in g , d e s ig n in g a n d c o n s t ru c t in g 
u p g ra d e s a n d c a r r y in g o u t m a in t e n a n c e 
t o t h e ir o w n a s s e t s . In o rd e r t o e f c ie n t ly 
im p le m e n t t h is P la n , N I W a t e r ’s n e w fra m e w o r k 
c o n t ra c t fo r t h e d e liv e r y o f p ro je c t s w it h a 
c a p it a l c o s t o f u p t o £ 1 0 m h a s b e e n d e v e lo p e d 
s o t h a t it c a n a ls o b e u s e d b y D f I fo r t h e 
d e t a ile d d e s ig n a n d d e liv e r y o f d ra in a g e t y p e 
p ro je c t s w it h in t h e LW W P. N I W a t e r a n d D f I a re 
c u r re n t ly w o r k in g t o g e t h e r t o e s t a b lis h a M a jo r 
P ro je c t s F ra m e w o r k s o t h a t t h is c a n b e u s e d 
fo r t h e d e t a ile d d e s ig n a n d d e liv e r y o f p ro je c t s 
w it h a c a p it a l c o s t o f o v e r £ 1 0 m fro m t h e s p r in g 
o f 2 0 2 2 . A k e y ro le o f D f I’s LW W P D iv is io n w ill 
b e t o d e t e r m in e t h e p ro c u re m e n t s t ra t e g y 
fo r e a c h e le m e n t o f t h e P la n in c o n s u lt a t io n 
w it h t h e LW W P s t a k e h o ld e rs s o t h e y c a n b e 
d e liv e re d e f c ie n t ly a n d w it h le a s t d is ru p t io n . 

T h is w ill in c lu d e a g re e in g : 

• w h ic h e le m e n t s w ill b e b u n d le d u p 
t o m a k e la rg e r p a c k a g e s o f w o r k fo r 
d e liv e r y a s a p ro je c t u n d e r a c o n t ra c t o r 
d is a g g re g a t e d in t o s m a lle r p a c k a g e s t h a t 
c a n b e d e liv e re d u n d e r s e p a ra t e c o n t ra c t s 
o r in p h a s e s ; 

• w h ic h p ro c u re m e n t m e t h o d s h o u ld 
b e u s e d (o p t io n s in c lu d e p a r t n e r s ’ o w n 
a r ra n g e m e n t s , f ra m e w o r k s o r s t a n d -a lo n e 
c o m p e t it io n s ); a n d 

• w h ic h p a r t n e r s h o u ld a c t a s a le a d c lie n t 
a n d c o n t ra c t m a n a g e r. 

1 3 .1 2 I t m a y b e d e c id e d t h a t a p ro je c t in o n e s m a ll 
g e o g ra p h ic a l a re a w ill in c lu d e w o r k s t o 
im p ro v e d ra in s o w n e d b y D f I R o a d s , c a r r y o u t 
s t o r m s e p a ra t io n t o re m o v e s u r fa c e w a t e r f ro m 
a N I W a t e r c o m b in e d s e w e r, d e v e lo p a S u D S 
a t t e n u a t io n p o n d in a c o u n c il p a r k , a n d re s t o re 
a p re v io u s ly c u lv e r t e d w a t e rc o u rs e m a n a g e d 
b y D f I in t o a n a t t ra c t iv e o p e n r iv e r. D f I’s LW W P 
D iv is io n m a y t h e n d e c id e t h a t t h is b e b u n d le d 
u p t o m a k e a p ro je c t g re a t e r t h a n £ 1 0 m t o b e 
e f c ie n t ly d e liv e re d b y N I W a t e r ’s M a jo r P ro je c t 
F ra m e w o r k w it h D f I R iv e rs fu lf llin g t h e ro le o f 
c lie n t . D f I’s LW W P D iv is io n w ill a ls o d e t e r m in e : 

• w h e n e a c h P la n p ro je c t s h o u ld id e a lly 
t a k e p la c e , t a k in g a c c o u n t o f t h e c r it ic a l 
p a t h a n d p h a s in g a r ra n g e m e n t s a s s e t o u t 
in C h a p t e r 1 2 ; a n d 

• a n y n e w a s s e t o w n e rs h ip a n d re la t e d lo n g 
t e r m m a in t e n a n c e re s p o n s ib ilit ie s . 
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STAFFING AND RESOURCES 
1 3 .1 3 In t e r m s o f d e liv e r y o f t h is P la n , t h e p ro p o s e d 

in v e s t m e n t in h a rd e n g in e e re d m e a s u re s , 
s u c h a s s e w e ra g e n e t w o r k s a n d W w T W , w ill 
b e t a k e n fo r w a rd b y N I W a t e r t h ro u g h t h e 
re s o u rc e s a v a ila b le t h ro u g h t h e P C 2 1 a n d 
P C 2 7 P r ic e C o n t ro ls . D f I’s LW W P D iv is io n 
w ill p ro v id e t h e c e n t ra l c o o rd in a t io n a n d 
m a n a g e m e n t fo r d e v e lo p m e n t o f t h e p o lic y 
is s u e s id e n t if e d in t h is p la n a lo n g w it h t h e 
a p p ra is a l, d e s ig n , p ro c u re m e n t a n d d e liv e r y 
o f t h e b lu e /g re e n in f ra s t ru c t u re m e a s u re s 
a n d c o o rd in a t e d e liv e r y w it h h a rd e n g in e e re d 
e le m e n t s o f t h e p ro g ra m m e . 

1 3 .1 4 S m a ll d e d ic a t e d LW W P t e a m s h a v e b e e n 
e s t a b lis h e d w it h in b o t h D f I a n d N I W a t e r t o 
m a n a g e t h e d e v e lo p m e n t a n d s u b s e q u e n t 
im p le m e n t a t io n o f t h e P la n . T h is h a s in c lu d e d 
p ro v id in g a d d it io n a l s t a f re s o u rc e s a n d 
fu n d in g t o c a r r y o u t o n g o in g m o d e llin g a n d 
a p p ra is a l w o r k . H o w e v e r, m o s t o f t h e c u r re n t 
s t a f n g a n d s u p p o r t fo r t h e LW W P is b e in g 
p ro v id e d f ro m w it h in t h e e x is t in g re s o u rc e s 
o f t h e o rg a n is a t io n s in v o lv e d . A d d it io n a l s t a f 
re s o u rc e s w ill b e n e e d e d t o : 

• p ro g re s s d e liv e r y o f t h e b lu e /g re e n 
m e a s u re s w it h in t h e P la n w h e re n o e x is t in g 
d e liv e r y m e c h a n is m e x is t s ; 

• fu lf l t h e p ro p o s e d c o o rd in a t io n ro le fo r 
t h e fu t u re d e liv e r y o f c a t c h m e n t b a s e d 
s o lu t io n s s e t o u t in C h a p t e rs 7 -9 in c lu d in g 
d e t e r m in in g t h e p ro c u re m e n t s t ra t e g y fo r 
e a c h e le m e n t o f t h e P la n ; 

• c o n t in u e t o d e v e lo p p a r t n e r s h ip s w it h k e y 
s t a k e h o ld e r s in c lu d in g la rg e la n d o w n e r s , 
o t h e r g o v e r n m e n t d e p a r t m e n t s , c o u n c ils 
a n d o t h e r p u b lic b o d ie s ; a n d 

• e n s u re in t e g ra t e d d ra in a g e a n d w a s t e w a t e r 
m a n a g e m e n t b e c o m e s a k e y c o n s id e ra t io n 
in fu t u re la n d u s e p la n n in g d e c is io n s . 

MONITORING AND REVIEW 
1 3 .1 5 W it h a p ro g ra m m e o f t h is s c a le a n d n a t u re 

it is im p e ra t iv e t h a t o p t io n s a re re v ie w e d 
a n d a s s e s s e d o n a c o n t in u o u s b a s is a s n e w 
e v id e n c e , m o d e llin g d a t a a n d o p p o r t u n it ie s 
a re id e n t if e d . T h is w ill e n s u re t h e p ro g ra m m e 
is d e liv e re d o n t h e b a s is o f t h e m o s t u p t o d a t e 
in fo r m a t io n a v a ila b le a n d n o t b a s e d o n d a t a 
t h a t m a y b e 1 0 o r 1 2 y e a rs o ld . 

1 3 .1 6 A s d e t a ile d in C h a p t e r 1 1 o f t h is P la n , t h e w id e r 
e n v iro n m e n t a l m o n it o r in g re c o m m e n d e d in 
S e c t io n 9 .2 o f t h e S E A E n v iro n m e n t a l R e p o r t 
w ill b e u n d e r t a k e n b e fo re t h e d e v e lo p m e n t 
s t a g e o f t h e n e x t c y c le o f t h is P la n . T h is s h o u ld 
id e n t ify a t a n e a r ly s t a g e a n y u n fo re s e e n 
a d v e rs e e f e c t s , a s w e ll a s a n y p o s it iv e 
o u t c o m e s t h a t a re d u e t o im p le m e n t a t io n o f 
t h e P la n . 

1 3 .1 7 In t e r m s o f b e n e f t s re a lis a t io n , t h e P la n w ill b e 
m o n it o re d a n n u a lly a s p a r t o f D f I’s re p o r t in g 
p ro c e s s e s , w it h fu ll re v ie w s o f t h e P la n t o b e 
c o m p le t e d e v e r y fo u r y e a rs . T h e LW W P w ill 
a ls o b e s u b je c t t o t h e D e p a r t m e n t o f F in a n c e ’s 
N I G a t e w a y R e v ie w p ro c e s s fo r N I c a p it a l 
in v e s t m e n t p ro je c t s a n d w ill h a v e a s e r ie s o f 
in d e p e n d e n t p e e r re v ie w s a t k e y s t a g e s . 



      
     

       
      

          
      

       
       

    

         
      

       
       

       
        
        

       
     

      
      

     

        
       

    
       

      
      

      
      

   

     
      

     
  

        
      

     
 

        
        

      
       

SECTION 4 
SYNOPSIS 

• D e liv e r y o f s u s t a in a b le in t e g ra t e d s o lu t io n s 
n e c e s s it a t e s c a re fu l p h a s in g o f c a p it a l 
im p ro v e m e n t s s u c h t h a t n o p a r t o f t h e 
s y s t e m is d e t r im e n t a lly a f e c t e d , e it h e r in 
t h e s h o r t o r t h e lo n g t e r m . T h is c r it ic a l p a t h 
h a s in fo r m e d t h e s t ra t e g ic p ro g ra m m e fo r 
im p le m e n t a t io n o f t h e P la n o v e r t h e n e x t 
1 2 y e a rs , w h ic h is c u r re n t ly e s t im a t e d a t 
a ro u n d £ 1 .4 b illio n . 

• O v e r £ 1 .2 b illio n o f t h is fu n d in g is n e e d e d 
fo r h a rd e n g in e e re d m e a s u re s , s u c h a s 
s e w e ra g e n e t w o r k s a n d W w T W . W it h N I 
W a t e r c o n t in u in g t o re c e iv e a ro u n d 7 0 % o f 
it s fu n d in g f ro m p u b lic e x p e n d it u re , it w ill 
b e a s ig n if c a n t c h a lle n g e t o fu n d d e liv e r y o f 
t h e P la n in t h e c u r re n t f n a n c ia l c lim a t e . 

• H o w e v e r, w it h o u t in v e s t m e n t t h e re m a y b e 
d e v e lo p m e n t c o n s t ra in t s in t h e w a s t e w a t e r 
t re a t m e n t s y s t e m in m a n y a re a s a c ro s s 
B e lfa s t , w h ic h m a y h a v e im p lic a t io n s fo r 
e c o n o m ic d e v e lo p m e n t , h o u s in g a n d t h e 
e n v iro n m e n t . 

• I t is c u r re n t ly e s t im a t e d t h a t a fu r t h e r 
£ 2 0 0 m o f p u b lic fu n d in g c o u ld b e n e e d e d 
fo r b lu e /g re e n in f ra s t ru c t u re m e a s u re s 
s u c h a s r iv e r re s t o ra t io n . H o w e v e r, t o 
p ro g re s s d e liv e r y o f t h e s e m e a s u re s , n e w 
a r ra n g e m e n t s a re n e e d e d fo r t h e v a r io u s 
k e y s t a g e s o f s c h e m e d e v e lo p m e n t , f ro m 
p la n n in g t h ro u g h t o c o n s t ru c t io n a n d fo r 
lo n g t e r m m a in t e n a n c e . 

• F ra m e w o r k s a re b e in g e s t a b lis h e d 
w h e re b y c a p it a l d ra in a g e p ro je c t s c a n b e 
jo in t ly p ro c u re d a n d c o m m is s io n e d u n d e r 
t h e LW W P. 

• D f I’s LW W P D iv is io n w ill b e re s p o n s ib le fo r 
o v e r s e e in g d e liv e r y o f t h e P la n t h ro u g h 
t h e e x is t in g p ro g ra m m e g o v e r n a n c e a n d 
d e liv e r y s t ru c t u re s . 

• In t e r m s o f b e n e f t s re a lis a t io n , t h e P la n 
w ill b e m o n it o re d a n n u a lly a s p a r t o f D f I’s 
re p o r t in g p ro c e s s e s , w it h fu ll re v ie w s o f 
t h e P la n t o b e c o m p le t e d e v e r y fo u r y e a rs . 
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T E R M D E F I N I T I O N 

A s s e t A n a s s e t is a re s o u rc e w it h e c o n o m ic v a lu e t h a t a n in d iv id u a l, c o m p a n y o r 
c o u n t r y o w n s o r c o n t ro ls w it h t h e e x p e c t a t io n t h a t it w ill p ro v id e a fu t u re 
b e n e f t . 

A t t e n u a t io n t a n k A t a n k , d ra in o r s e w e r t h a t h a s b e e n d e s ig n e d t o h o ld b a c k p a r t o f t h e p e a k 
f o w c a u s e d b y a ra in fa ll e v e n t (o t h e r w is e k n o w n a s a s t o r m ), t h e re fo re 
m a k in g t h e p e a k s m a lle r a n d re d u c in g t h e r is k o f f o o d in g . 

A n a t t e n u a t io n t a n k o n e it h e r a N I W a t e r fo u l o r c o m b in e d s e w e r is c a lle d a 
‘w a s t e w a t e r s t o r m t a n k ’. 

B lu e /g r e e n in f r a s t r u c t u r e A s t ra t e g ic a lly p la n n e d n e t w o r k o f n a t u ra l a n d s e m i-n a t u ra l a re a s w it h 
o t h e r e n v iro n m e n t a l fe a t u re s d e s ig n e d a n d m a n a g e d t o d e liv e r a w id e 
ra n g e o f e c o s y s t e m s e r v ic e s . S o m e o rg a n is a t io n s , s u c h a s B e lfa s t C it y 
C o u n c il, p re fe r t o u s e ‘g re e n / b lu e ’ in f ra s t ru c t u re ; it m e a n s t h e s a m e . 

B lu e /g r e e n s p a c e s B lu e s p a c e s c o v e r a ll o p e n w a t e r b o d ie s s u c h a s r iv e r s , c a n a ls , re s e r v o ir s , 
la k e s a n d lo u g h s . G re e n s p a c e s c o v e r a ll a re a s w it h n a t u ra l p o ro u s s u r fa c e s 
s u c h a s g ra s s a n d p la n t in g (e .g . p a r k s , f e ld s , g a rd e n s ). 

C a t c h m e n t T h e a re a o f la n d , in c lu d in g t h e h ills a n d m o u n t a in s , w o o d la n d s , a n d 
b u ild in g s w h ic h w a t e r d ra in s f ro m , b e fo re f o w in g in t o a r iv e r, la k e o r lo u g h . 

C l im a t e C h a n g e T h e r is in g a v e ra g e t e m p e ra t u re o f E a r t h ’s c lim a t e s y s t e m , c a lle d g lo b a l 
w a r m in g , is d r iv in g c h a n g e s in ra in fa ll p a t t e r n s , e x t re m e w e a t h e r, a r r iv a l o f 
s e a s o n s a n d m o re . C o lle c t iv e ly , g lo b a l w a r m in g a n d it s e f e c t s a re k n o w n a s 
c lim a t e c h a n g e . 

C l im a t e C h a n g e A d a p t a t io n T h e p ro c e s s o f a d ju s t m e n t t o a c t u a l o r e x p e c t e d c lim a t e a n d it s e f e c t s . In 
h u m a n s y s t e m s , a d a p t a t io n s e e k s t o m o d e ra t e o r a v o id h a r m o r e x p lo it 
b e n e f c ia l o p p o r t u n it ie s . 

C o a s t a l F lo o d in g F lo o d in g t h a t h a s c o m e o n t o la n d f ro m t h e s e a . 

C l im a t e C h a n g e M it ig a t io n C lim a t e c h a n g e m it ig a t io n c o n s is t s o f a c t io n s t o lim it t h e m a g n it u d e 
o r ra t e o f g lo b a l w a r m in g a n d it s re la t e d e f e c t s . T h is g e n e ra lly in v o lv e s 
re d u c t io n s in h u m a n e m is s io n o f g re e n h o u s e g a s e s a n d a c t io n s t o a b s o r b 
c a r b o n d io x id e , s u c h a s p la n t in g t re e s . W it h in t h e c o n t e x t o f d ra in a g e 
a n d w a s t e w a t e r t h is t e r m is t y p ic a lly u s e d t o d e s c r ib e a n y t h in g m a n m a d e . 
H o w e v e r, n a t u ra l fe a t u re s a re a ls o a n a s s e t , fo r e x a m p le , a h e a lt h y p e a t b o g 
p ro v id e s s t o r m a t t e n u a t io n . 
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T E R M D E F I N I T I O N 

C o m b in e d s e w e r o v e r f o w s C o m b in e d s e w e r o v e r f o w s a re p ip e s a n d p u m p s w h ic h a llo w e x c e s s f o w s 
o f h ig h ly -d ilu t e d w a s t e w a t e r w h ic h , in m a n y c a s e s p a s s e s t h ro u g h s c re e n s , 
t o re m o v e p la s t ic a n d ra g s , t o b e re t u r n e d in t o w a t e rc o u r s e s / r iv e r s a n d 
t h e s e a t o h e lp p re v e n t h o m e s a n d b u s in e s s e s f ro m b e in g f o o d e d . M a n y 
o f t h e s e o v e r f o w s a re d e s ig n e d t o c o m p ly w it h n a t io n a l s t a n d a rd s a n d a n y 
d is c h a rg e s a re c o n s e n t e d t o b y t h e N IE A . 

C o m b in e d s e w e r s T h e s e p ip e s c a r r y b o t h w a s t e w a t e r, f ro m h o m e s a n d b u s in e s s e s , a n d 
ra in w a t e r, w h ic h ru n s o f f ro m ro a d s , d r iv e s a n d ro o fs (im p e r m e a b le s u r fa c e 
a re a s ), t o w a s t e w a t e r t re a t m e n t w o r k s . In N I m o s t a re o w n e d b y N I W a t e r. 

C u lv e r t e d w a t e r c o u r s e A s e c t io n o f a w a t e rc o u r s e t h a t p a s s e s b e lo w t h e g ro u n d b y m e a n s o f a 
d ra in o r c u lv e r t , w h e re a “c u lv e r t ” is u s e d t o d e s c r ib e a n y p ip e o r c o n d u it 
t h ro u g h w h ic h a w a t e rc o u r s e p a s s e s . 

D e s ig n a t e d W a t e r c o u r s e A w a t e rc o u r s e w it h in N I t h a t is d e s ig n a t e d b y t h e D ra in a g e C o u n c il u n d e r 
t h e D ra in a g e (N o r t h e r n Ire la n d ) O rd e r 1 9 7 3 . D e s ig n a t e d w a t e rc o u r s e s a re 
m a in t a in e d (n o t o w n e d ) b y D f I R iv e r s . 

D r a in P ip e s t h a t c o n v e y s u r fa c e w a t e r b y g ra v it y a n d a re n o t c la s s if e d a s e it h e r 
a fo u l s e w e r o r c o m b in e d s e w e r. W it h in N I t h is t e r m is t y p ic a lly u s e d t o 
d e s c r ib e t h e d ra in a g e p ip e s t h a t a re n e it h e r o w n e d b y N I W a t e r n o r a re a 
d e s ig n a t e d w a t e rc o u r s e . 

D r a in a g e N e t w o r k A c o lle c t iv e t e r m t o c o v e r a s y s t e m o f o p e n c h a n n e ls , w a t e rc o u r s e s o r 
p ip e s t h a t c o n v e y s u r fa c e w a t e r. 

D r a in a g e a n d W a s t e w a t e r 
M a n a g e m e n t P la n 

A p la n w h ic h s e t s o u t h o w w a t e r a n d w a s t e w a t e r c o m p a n ie s in t e n d 
t o e x t e n d , im p ro v e a n d m a in t a in a ro b u s t a n d re s ilie n t d ra in a g e a n d 
w a s t e w a t e r s y s t e m . T h e p la n w ill t a k e a lo n g -t e r m v ie w , s e t t in g o u t a 
p la n n in g p e r io d t h a t is a p p ro p r ia t e t o t h e r is k s fa c e d b y e a c h c o m p a n y , b u t 
w it h a m in im u m p e r io d o f 2 5 y e a rs . 

D r a in a g e A r e a P la n A n in v e s t m e n t p la n fo r a s in g le s e w e ra g e n e t w o r k , g e n e ra lly c o m b in e d , 
fo u l a n d c o n n e c t e d n e t w o r k s . I t is t h e o u t p u t o f a D ra in a g e A re a S t u d y 
(D A S ). 

D r a in a g e I n f r a s t r u c t u r e A t e r m u s e d t o c o lle c t iv e ly d e s c r ib e a ll t h e a s s e t s w it h in a d ra in a g e s y s t e m . 

D r a in a g e S c h e m e T h is is t y p ic a lly u s e d t o d e s c r ib e a p ro je c t t h a t in c lu d e s w o r k o n a 
w a t e rc o u r s e in o rd e r t o im p ro v e t h e d ra in a g e o f a n a re a . 
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T E R M D E F I N I T I O N 

D r a in a g e s y s t e m A t e r m u s e d t o c o lle c t iv e ly d e s c r ib e a ll d ra in s , w a t e rc o u r s e s a n d s e w e r s 
t h a t c o n v e y w a t e r f ro m t h e la n d t o a re c e iv in g w a t e r. 

F lo o d R i s k M a n a g e m e n t 
P la n 

A p la n t h a t id e n t if e s f o o d h a z a rd s / r is k s a n d a ra n g e o f m e a s u re s t o 
m a n a g e f o o d r is k . P re p a ra t io n o f t h is is a re q u ire m e n t o f t h e F lo o d s 
D ire c t iv e . 

F o u l w a t e r s e w e r s T h e s e c a r r y w a s t e w a t e r f ro m h o m e s a n d b u s in e s s e s t o a w a s t e w a t e r 
t re a t m e n t w o r k s . In N I m o s t a re o w n e d b y N I W a t e r. 

F lu v ia l F lo o d in g F lo o d in g f ro m a r iv e r o r w a t e rc o u r s e . 

H a b i t a t s R e g u la t io n s 
A s s e s s m e n t (H R A ) 

T h is re fe r s t o t h e s e v e ra l d is t in c t s t a g e s o f A s s e s s m e n t w h ic h m u s t b e 
u n d e r t a k e n , t o d e t e r m in e if a p la n o r p ro je c t m a y a f e c t t h e p ro t e c t e d 
fe a t u re s o f a h a b it a t s s it e , b e fo re d e c id in g w h e t h e r t o u n d e r t a k e , p e r m it o r 
a u t h o r is e it . 

H a r d E n g in e e r in g H a rd e n g in e e r in g in v o lv e s t h e c o n s t ru c t io n o f p h y s ic a l s t ru c t u re s , t y p ic a lly 
in v o lv in g c o n c re t e . 

G u l ly A g u lly is a d ra in a g e p it , c o v e re d b y a n o p e n m e t a l g ra t in g , lo c a t e d o n t h e 
ro a d e d g e . I t s p u r p o s e is t o d ra in ra in w a t e r f ro m t h e h ig h w a y in t o a d ra in 
o r s e w e r. 

I n t e g r a t e d D r a in a g e 
I n v e s t m e n t P la n 

A p la n t h a t s e t s o u t h o w t h e w a t e r q u a lit y is s u e s a n d f o o d in g r is k s w it h in 
t h e s e le c t e d S t u d y A re a c o v e re d b y t h e p la n w ill b e a d d re s s e d t h ro u g h 
c h a n g e s a n d in v e s t m e n t . T h e s e s it b e lo w t h e P la n . 

I n t e g r a t e d D r a in a g e 
M o d e l l in g 

C a t c h m e n t s c a le m o d e llin g t h a t re p lic a t e s t h e s o u rc e s o f w a t e r in o rd e r 
t o re p lic a t e t h e f o w p a t h s a n d lo c a t io n s o f f o o d in g t h a t o c c u r s u n d e r 
e x is t in g c o n d it io n s . I t c a n t h e n b e u s e d t o a s s e s s h o w t h e r is k o f f o o d in g 
c o u ld b e m it ig a t e d b y a ra n g e o f in t e r v e n t io n s t o d e t e r m in e t h e o p t im u m 
s o lu t io n s . 

I n t e g r a t e d D r a in a g e S c h e m e A p ro je c t t h a t in c lu d e s b o t h w o r k s o n a w a t e rc o u r s e , t o im p ro v e t h e 
d ra in a g e o f a n a re a , a n d fo u l a n d c o m b in e d s e w e r s . 

I n t e g r a t e d E n v i r o n m e n t a l 
M o d e l l in g 

C a t c h m e n t s c a le m o d e llin g t h a t re p lic a t e s t h e s o u rc e s o f p o llu t io n , n a t u ra l 
p ro c e s s e s (in c lu d in g e c o s y s t e m s e r v ic e s ) t o re p lic a t e t h e w a t e r q u a lit y t h a t 
o c c u r s u n d e r e x is t in g c o n d it io n s . I t c a n t h e n b e u s e d t o a s s e s s h o w w a t e r 
q u a lit y c a n b e im p ro v e d b y a ra n g e o f in t e r v e n t io n s t o d e t e r m in e t h e 
o p t im u m s o lu t io n s . 
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T E R M D E F I N I T I O N 

I n t e r n a l f o o d in g W h e re t h e in s id e o f a h o u s e o r a n a t t a c h e d g a ra g e is f o o d e d 

O u t o f S e w e r F lo o d in g F lo o d in g c a u s e d b y w a t e r t h a t h a s c o m e o u t o f a fo u l o r c o m b in e d s e w e r. 

P r iv a t e D r a in a g e 
I n f r a s t r u c t u r e 

A t e r m u s e d t o d e s c r ib e d ra in a g e p ip e s t h a t a re n e it h e r o w n e d b y a p u b lic 
b o d y n o r a d e s ig n a t e d w a t e rc o u r s e . T h is c o u ld in c lu d e p r iv a t e ly o w n e d 
s e w e r s , d ra in s a n d p u m p in g s t a t io n s . 

P u b l i c s e w e r s S e w e r s t h a t a re o w n e d a n d o p e ra t e d b y N I W a t e r. 

R e c e iv in g w a t e r T h e b o d y o f w a t e r t h a t a d ra in a g e s y s t e m u lt im a t e ly d is c h a rg e s in t o . T h is 
c o u ld b e a la k e , a m a jo r r iv e r o r t h e s e a . 

R i s in g m a in A p ip e t h a t is u s e d t o c o n v e y s e w a g e o r s u r fa c e w a t e r f o w f ro m a 
p u m p in g s t a t io n t o a h ig h e r a re a . A s it s c o n t e n t s a re b e in g fo rc e d t o r is e it 
o p e ra t e s u n d e r p re s s u re . S o m e t im e s a ls o c a lle d a p u m p in g m a in . 

R iv e r A t t e n u a t io n T h e s lo w in g d o w n o r d a m p e n in g o f r iv e r f o w s t h ro u g h fe a t u re s s u c h a s 
w e ir s . 

R iv e r B a s in M a n a g e m e n t 
P la n 

A p la n t h a t id e n t if e s w a t e r q u a lit y r is k s a n d h o w o rg a n is a t io n s a n d 
s t a k e h o ld e r s c a n w o r k t o g e t h e r t o d e liv e r a ra n g e o f m e a s u re s in o rd e r t o 
im p ro v e w a t e r q u a lit y . P re p a ra t io n o f t h is is a re q u ire m e n t o f t h e W a t e r 
F ra m e w o r k D ire c t iv e . 

R iv e r f o o d in g F lo o d in g t h a t h a s c o m e o n t o la n d f ro m a w a t e rc o u r s e . S o m e t im e s k n o w n 
a s ‘f u v ia l f o o d in g ’. 

R o a d d r a in A p ip e u s e d t o c o n v e y s u r fa c e w a t e r a w a y f ro m a ro a d . In N I m o s t a re 
o w n e d a n d o p e ra t e d b y D f I R o a d s . 

S e a o u t f a l l A p ip e t h a t d is c h a rg e s t re a t e d e f u e n t f ro m a W w T W , f o w s f ro m a C S O a n d 
/ o r f o w s f ro m a w a s t e w a t e r s t o r m t a n k o v e r f o w t o t h e s e a . 

S e w a g e T h e f o w in fo u l a n d c o m b in e d w a t e r t h a t is p ro d u c e d b y a c o m m u n it y 
o f p e o p le , fo r e x a m p le , f ro m t o ile t s , s in k s , w a s h in g m a c h in e s , b a t h s a n d 
s h o w e r s . T y p ic a lly u s e d t o d e s c r ib e t h e c o n t e n t s o f fo u l a n d c o m b in e d 
s e w e r s , w h ic h c a n a ls o b e c a lle d ‘w a s t e w a t e r ’. S e w a g e is t h e o n e o f t h e 
m a in c o m p o n e n t s o f w a s t e w a t e r. 

S e w a g e R e la t e d D e b r i s (S R D ) T h is is in a p p ro p r ia t e m a t e r ia ls s u c h a s c o t t o n b u d s , s a n it a r y p ro d u c t s , 
d is p o s a b le n a p p ie s a n d o t h e r it e m s t h a t a re f u s h e d d o w n p u b lic a n d 
p r iv a t e t o ile t s a n d e n d u p p o llu t in g o u r in la n d a n d c o a s t a l w a t e r w a y s . 
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U n s a t i s f a c t o r y C o m b in e d 
S e w e r O v e r f o w 

A c o m b in e d s e w e r o v e r f o w t h a t d o e s n o t a c h ie v e m in im u m 
e n v iro n m e n t a l s t a n d a rd s , g e n e ra lly b e in g C S O s t h a t o v e r f o w t o o o f t e n 
o r a re n o t s c re e n e d a p p ro p r ia t e ly . R e g u la t o r s c a ll t h e s e ‘U n s a t is fa c t o r y 
In t e r m it t e n t D is c h a rg e s ’, w it h t h e w o rd ‘in t e r m it t e n t ’ re f e c t in g t h a t t h e 
d is c h a rg e o n ly o c c u r s w h e n it ra in s . 

T E R M D E F I N I T I O N 

S e w e r a g e n e t w o r k T h is t e r m is u s e d t o d e s c r ib e a ll o f t h e N I W a t e r s e w e r s , o v e r f o w s , s t o r m 
t a n k s a n d p u m p in g s t a t io n s t h a t c o n v e y f o w t o e it h e r a W w T W o r t o a 
re c e iv in g w a t e r. 

S e w e r s T h e s e a re p ip e s t h a t c a r r y s u r fa c e w a t e r, o r w a s t e w a t e r. 

S o f t E n g in e e r in g M a n a g e m e n t p ra c t ic e s t h a t u s e s u s t a in a b le e c o lo g ic a l p r in c ip le s t o re s t o re 
s h o re lin e s t a b iliz a t io n a n d p ro t e c t r iv e r h a b it a t s . 

S t o r m w a t e r M a n a g e m e n t A t e r m u s e d t o d e s c r ib e p la n s t o re d u c e t h e r is k o f s u r fa c e w a t e r f o o d in g . 
T h is c o u ld in c lu d e p o lic y w o r k , p re p a re d n e s s p la n n in g a n d c a p it a l w o r k s 
b y a w id e n u m b e r o f o rg a n is a t io n s . 

S t r a t e g i c E n v i r o n m e n t a l 
A s s e s s m e n t (S E A ) 

A s y s t e m a t ic p ro c e s s fo r e v a lu a t in g t h e e n v iro n m e n t a l im p lic a t io n s o f a 
p ro p o s e d p o lic y , p la n o r p ro g ra m m e w h ic h p ro v id e s t h e m e a n s t o lo o k a t 
c u m u la t iv e e f e c t s a n d a p p ro p r ia t e ly a d d re s s t h e m a t t h e e a r lie s t s t a g e o f 
d e c is io n m a k in g , a lo n g s id e e c o n o m ic a n d s o c ia l c o n s id e ra t io n s . 

S u r f a c e w a t e r T h is is c a u s e d b y ra in w a t e r t h a t fa lls o n t h e g ro u n d , ro o fs , ro a d s , p a v e m e n t s 
a n d p a t h s . I t c a n e it h e r e v a p o ra t e b a c k in t o t h e a ir, in f lt ra t e t h e g ro u n d , 
p o n d o n t h e s u r fa c e , o r f o w in t o a re c e iv in g w a t e r (s u c h a s a r iv e r, la k e o r 
t h e s e a ) v ia a w id e ra n g e o f f o w p a t h s . 

S u r f a c e w a t e r f o o d in g T h is is s o m e t im e s k n o w n a s ‘p lu v ia l f o o d in g ’. 

S u r f a c e w a t e r s e w e r s T h e s e c a r r y ra in w a t e r t h a t fa lls o n ro a d s , d r iv e s a n d ro o fs d ire c t ly t o a lo c a l 
w a t e rc o u r s e , r iv e r, s o a k a w a y o r c o m b in e d s e w e r. In N I m o s t a re o w n e d b y 
N I W a t e r. 

S u s t a in a b le D r a in a g e 
S y s t e m s (S u D S ) 

D ra in a g e s y s t e m s d e s ig n e d t o m im ic n a t u re a n d t y p ic a lly m a n a g e ra in fa ll 
c lo s e t o w h e re it fa lls . 

U r b a n c r e e p T h is t e r m is u s e d t o d e s c r ib e c h a n g e s t o t h e u r b a n e n v iro n m e n t d u e t o 
h o m e e x t e n s io n s , a d d it io n o f c o n s e r v a t o r ie s a n d p a v in g o v e r f ro n t g a rd e n s 
fo r p a r k in g t h a t c a n a ll a d d t o t h e a m o u n t o f w a t e r g o in g in t o o u r s e w e r s 
a n d d ra in s . 
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T E R M D E F I N I T I O N 

W a s t e w a t e r T h is is s e w a g e p lu s o t h e r m a t e r ia ls s u c h a s t ra d e e f u e n t (w a s t e w a t e r f ro m 
c o m m e rc ia l p ro c e s s e s ) a n d le a c h a t e (p o llu t e d w a t e r f ro m la n d f ll s it e s ) t h a t 
c o u ld a ls o b e d is c h a rg e d in t o s e w e r s o r d ire c t ly t o t h e W w T W b y a t a n k e r. 

W a s t e w a t e r M a n a g e m e n t T h e c o lle c t io n , t re a t m e n t a n d s a fe d is c h a rg e o f w a s t e w a t e r b a c k t o t h e 
e n v iro n m e n t . 

W a s t e w a t e r P u m p in g 
S t a t io n s 

T h is is a s t ru c t u re t o w h ic h fo u l a n d c o m b in e d s e w e r s d is c h a rg e a n d 
in c lu d e s p u m p s u s e d t o p u m p t h e s e w a g e t o a n o t h e r lo c a t io n , w h ic h 
c o u ld b e t o a n o t h e r s e w e r, p u m p in g s t a t io n o r t o a W w T W . 

W a s t e w a t e r S t o r m t a n k A t e r m u s e d t o d e s c r ib e a t a n k t h a t is u s e d t o h o ld b a c k p a r t o f t h e p e a k 
f o w t h a t o c c u r s in a fo u l o r c o m b in e d s e w e r d u r in g a ra in fa ll e v e n t . T h e s e 
c a n b e lo c a t e d in t h e s e w e ra g e n e t w o r k o r a t a W w T W . A f t e r t h e p e a k 
f o w t h e c o n t e n t s a re t y p ic a lly e it h e r re t u r n e d t o t h e s e w e r o r p u m p e d t o a 
W w T W fo r t re a t m e n t . 

W a s t e w a t e r T r e a t m e n t 
W o r k s ( W w T W ) 

W w T W h a v e fo u r m a in s t a g e s o f t re a t m e n t – p re lim in a r y , p r im a r y , 
s e c o n d a r y a n d t e r t ia r y . T h e n u m b e r o f s t a g e s d e p e n d s o n w h a t q u a lit y t h e 
t re a t e d w a s t e w a t e r n e e d s t o re a c h b e fo re it c a n b e s a fe ly re t u r n e d b a c k 
in t o r iv e r s o r t h e s e a . S o m e s m a lle r W w T W c a n b e p r iv a t e ly o w n e d . 

W a t e r c o u r s e A c h a n n e l o r p a s s a g e t h ro u g h w h ic h w a t e r f o w s . 



ANNEX A
CONSULTATION
QUESTIONS

 

            
 

   

  

Q U E S T IO N 1 : 

D o y o u a g re e t h a t B e lfa s t is fa c in g s ig n if c a n t d ra in a g e a n d w a s t e w a t e r m a n a g e m e n t 
is s u e s ? 

Y E S / N O 

P le a s e p ro v id e d e t a ils 
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Q U E S T IO N 2 : 

D o y o u a g re e t h a t w e n e e d t o c h a n g e t h e w a y w e m a n a g e w a t e r f o w in g t h ro u g h o u r 
u r b a n a re a s ? 

Y E S / N O 

P le a s e p ro v id e d e t a ils 
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CONSULTATION
QUESTIONS

 

                
                

            

  

Q U E S T IO N 3 : 

D o y o u a g re e t h a t d u r in g p e r io d s o f h e a v y ra in , g re e n s p a c e s in u r b a n a re a s s h o u ld b e Y E S / N O 
u s e d t o h o ld w a t e r o n a t e m p o ra r y b a s is t o h e lp p re v e n t t h e f o o d in g o f h o m e s a n d 
b u s in e s s e s a n d h e lp p re v e n t s e w a g e s p illin g in t o t h e C it y ’s r iv e rs a n d B e lfa s t L o u g h ? 
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Q U E S T IO N 4 : 

D o y o u a g re e w it h t h e c a t c h m e n t b a s e d a p p ro a c h t o a d d re s s d ra in a g e a n d w a s t e w a t e r 
m a n a g e m e n t p ro b le m s ? 

Y E S / N O 

P le a s e p ro v id e d e t a ils 



ANNEX A
CONSULTATION
QUESTIONS

 

                    
          

    

  

       

  

Q U E S T IO N 5 : 

D o y o u a g re e t h a t w e h a v e id e n t if e d a ll o f t h e p re s s u re s a n d is s u e s a n d s e t t h e c o r re c t o b je c t iv e s fo r e a c h 
s t u d y a re a , a s s e t o u t in C h a p t e r s 7 - 1 0 ? 

B L A C K S T A F F S T U D Y A R E A Y E S / N O 

P le a s e p ro v id e d e t a ils 

C O N N S W A T E R A N D L A G A N E M B A N K M E N T S T U D Y A R E A Y E S / N O 

P le a s e p ro v id e d e t a ils 
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Q U E S T IO N 5 : 

D o y o u a g re e t h a t w e h a v e id e n t if e d a ll o f t h e p re s s u re s a n d is s u e s a n d s e t t h e c o r re c t o b je c t iv e s fo r e a c h 
s t u d y a re a , a s s e t o u t in C h a p t e r s 7 - 1 0 ? 

N O R T H F O R E S H O R E S T U D Y A R E A Y E S / N O 

P le a s e p ro v id e d e t a ils 

IN N E R B E L F A S T L O U G H S T U D Y A R E A (W w T W ) Y E S / N O 

P le a s e p ro v id e d e t a ils 
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Q U E S T IO N 6 : 

D o y o u a g re e t h a t w e h a v e id e n t if e d a ll o f t h e o p p o r t u n it ie s fo r in t e g ra t e d d ra in a g e m e a s u re s fo r e a c h 
s t u d y a re a , a s s e t o u t in C h a p t e r s 7 - 1 0 ? 

B L A C K S T A F F S T U D Y A R E A Y E S / N O 

P le a s e p ro v id e d e t a ils 

C O N N S W A T E R A N D L A G A N E M B A N K M E N T S T U D Y A R E A Y E S / N O 

P le a s e p ro v id e d e t a ils 
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Q U E S T IO N 6 : 

D o y o u a g re e t h a t w e h a v e id e n t if e d a ll o f t h e o p p o r t u n it ie s fo r in t e g ra t e d d ra in a g e m e a s u re s fo r e a c h 
s t u d y a re a , a s s e t o u t in C h a p t e r s 7 - 1 0 ? 

N O R T H F O R E S H O R E S T U D Y A R E A Y E S / N O 

P le a s e p ro v id e d e t a ils 

IN N E R B E L F A S T L O U G H S T U D Y A R E A (W w T W ) Y E S / N O 

P le a s e p ro v id e d e t a ils 
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Q U E S T IO N 7 : 

D o y o u a g re e t h a t t h e p ro p o s e d m e a s u re s a d e q u a t e ly a d d re s s t h e p re s s u re s a n d i
o b je c t iv e s fo r e a c h s t u d y a re a , a s s e t o u t in C h a p t e r s 7 - 1 0 ? 

s s u e s a n d m e e t t h e 

B L A C K S T A F F S T U D Y A R E A Y E S / N O 

P le a s e p ro v id e d e t a ils 

C O N N S W A T E R A N D L A G A N E M B A N K M E N T S T U D Y A R E A Y E S / N O 

P le a s e p ro v id e d e t a ils 
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Q U E S T IO N 7 : 

D o y o u a g re e t h a t t h e p ro p o s e d m e a s u re s a d e q u a t e ly a d d re s s t h e p re s s u re s a n d i
o b je c t iv e s fo r e a c h s t u d y a re a , a s s e t o u t in C h a p t e r s 7 - 1 0 ? 

s s u e s a n d m e e t t h e 

N O R T H F O R E S H O R E S T U D Y A R E A Y E S / N O 

P le a s e p ro v id e d e t a ils 

IN N E R B E L F A S T L O U G H S T U D Y A R E A (W w T W ) Y E S / N O 

P le a s e p ro v id e d e t a ils 



 

               
         

  

  

ANNEX A 
CONSULTATION 
QUESTIONS 

Q U E S T IO N 8 : 
Y E S / N O D o y o u a g re e t h a t t h e le v e ls o f in v e s t m e n t id e n t if e d w it h in t h is p la n a re n e c e s s a r y a n d 

s h o u ld b e c o n s id e re d a h ig h p r io r it y b y t h e N I E x e c u t iv e ? 

P le a s e p ro v id e d e t a ils 
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ANNEX B
OVERVIEW OF BELFAST 
SEWERS PROJECT

       
          

       
      

  

         
         

      
        
      

  

        
       

        
       

        
         

         
      

INTRODUCTION 
T h e £ 1 6 4 m B e lfa s t S e w e rs P ro je c t w a s c o m p le t e d 
in 2 0 1 0 a n d p ro v id e d a s o lid s t a r t t o a d d re s s t h e 
im p o r t a n t d r iv e rs fo r in v e s t m e n t in t h e s e w e ra g e 
n e t w o r k s a n d w a s t e w a t e r t re a t m e n t fa c ilit ie s t h a t 
s e r v e B e lfa s t . 

B y t h e la t e 1 9 9 0 s , t h e c it y ’s a g e in g s e w e ra g e n e t w o r k 
w a s s u f e r in g a s a re s u lt o f s u s t a in e d p e r io d s o f 
in a d e q u a t e m a in t e n a n c e d u e t o fu n d in g c o n s t ra in t s , 
c o u p le d w it h a la c k o f in v e s t m e n t n e c e s s a r y t o 
in c re a s e c a p a c it y t o a c c o m m o d a t e t h e c it y ’s 
c o n t in u e d g ro w t h . 

T h e re w e re e x c e s s iv e s p ills o f d ilu t e s e w a g e f ro m 
t h e o ld c o m b in e d n e t w o r k c a u s in g p o llu t io n , a n d 
a n in c re a s in g f re q u e n c y o f o u t o f s e w e r f o o d in g 
e v e n t s d u e t o b lo c k a g e s , c o lla p s e s , a n d in a d e q u a t e 
h y d ra u lic c a p a c it y . To s t a r t a d d re s s in g t h e s e is s u e s 
N I W a t e r u n d e r t o o k t h e B e lfa s t S e w e rs P ro je c t . I t w a s 
d e s ig n e d in t h e la t e 1 9 9 0 s , c o m m e n c e d o n s it e in 
2 0 0 6 , a n d s u c c e s s fu lly c o m p le t e d in 2 0 1 0 . 

Figure 1: Belfast Storm Tunnel under Construction 
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T h e k e y o b je c t iv e s w e re t o im p ro v e w a t e r q u a lit y in 
in t h e L a g a n a n d B la c k s t a f R iv e rs , w h is t re d u c in g t h e 
r is k o f f o o d in g w it h in in n e r c it y a re a s , s u c h a s t h e 
R iv e r Te r ra c e a re a o f t h e O r m e a u R o a d . T h e m a in 
n e w a s s e t s d e liv e re d b y t h e p ro je c t a re : 

• 9 .4 k m o f s t o r m t u n n e l ra n g in g in d ia m e t e r f ro m 
1 .9 5 m t o 4 m a n d a t a d e p t h o f u p t o 4 0 m ; 

• A la rg e t e r m in a l s t o r m w a t e r p u m p in g s t a t io n 
(4 1 m d e e p x 3 7 m d ia m e t e r) w it h a p u m p 
c a p a c it y o f 1 6 .7 5 c u b ic m e t e rs (o r t o n s ) p e r 
s e c o n d 

• T h e lo c a t io n o f t h e t u n n e l is illu s t ra t e d in F ig u re 
2 b e lo w . 

Figure 2: Storm Tunnel Location and CSO Discharge Input Locations 



ANNEX B
OVERVIEW OF BELFAST 
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T h e m a in t u n n e l s t a r t s a t C ro m a c S t re e t a n d e n d s 
a t a n e w Te r m in a l P u m p in g S t a t io n ( T P S ) a t B e lfa s t 
W w T W , w h ic h is w it h in t h e B e lfa s t H a r b o u r e s t a t e . 
T r ib u t a r y t u n n e ls t h a t c o m m e n c e a t G le n m a c h a n 
S t re e t , P a r k R o a d a n d Q u e e n ’s Q u a y d is c h a rg e 
in t o t h e m a in t u n n e l. T h is t u n n e l w a s d e s ig n e d 
t o in t e rc e p t C S O d is c h a rg e s t h a t w e re p re v io u s ly 
d is c h a rg e d in t o t h e R iv e r L a g a n v ia e it h e r g ra v it y 
o u t fa lls o r s t o r m p u m p in g s t a t io n s . E a c h o f t h e 
C S O p u m p in g s t a t io n s t h a t t h e t u n n e l a llo w e d t o 
b e d e c o m m is s io n e d h a d b e c o m e p ro b le m a t ic a n d 
u n re lia b le re s u lt in g in f o o d in g , p o llu t io n a n d o d o u rs . 

T h e t u n n e l t h e n a t t e n u a t e s a n d c o n v e y s t h is 
s t o r m w a t e r b y g ra v it y t o t h e h u g e T P S , w h ic h 
is illu s t ra t e d u n d e r c o n s t ru c t io n in f g u re 3 . T h e 
s e c t io n o f 4 m d ia m e t e r t u n n e l a n d t h e T P S p ro v id e s 
a ro u n d 8 0 ,0 0 0 m 3 o f s t o ra g e b e fo re it s p ills , w h ic h 
is e q u iv a le n t t o t h e v o lu m e w it h in 3 2 o ly m p ic 
s iz e d s w im m in g p o o ls . O n ly if a n d w h e n t h e t o t a l 
s t o ra g e c a p a c it y o f t h e t u n n e l a n d s h a f t is e x c e e d e d 
d o s t o r m p u m p s o p e ra t e , a n d t h e n d is c h a rg e t h e 
d ilu t e s e w a g e in t o B e lfa s t H a r b o u r. A f t e r t h e s t o r m 
h a s p a s s e d t h e t u n n e l is e m p t ie d a n d p re p a re d fo r 
t h e n e x t s t o r m b y p u m p in g it s c o n t e n t s in t o B e lfa s t 
W w T W , w h e re it re c e iv e s fu ll t re a t m e n t b e fo re b e in g 
d is c h a rg e d t o In n e r B e lfa s t L o u g h . 

T h e p ro je c t a ls o in c o r p o ra t e d t h e re h a b ilit a t io n 
a n d u p g ra d in g o f p a r t s o f t h e D u n c ru e s e w e ra g e 
n e t w o r k , h o w e v e r t h e fu n d in g a v a ila b le a t t h a t t im e 
w a s n o t a d e q u a t e t o im p ro v e t h e v a s t m a jo r it y o f 
t h e s e w e ra g e n e t w o r k s t h a t s e r v e g re a t e r B e lfa s t . 
T h is p ro je c t re s u lt e d in s e w a g e d is c h a rg e s t o t h e 
R iv e r L a g a n a n d it s t r ib u t a r ie s in t h e c it y c e n t re a re a 
b e in g s ig n if c a n t ly re d u c e d , a n d p ro t e c t e d o v e r 
3 0 0 p ro p e r t ie s f ro m o u t o f s e w e r f o o d in g (f ro m u p 
t o a 1 :3 0 y e a r re t u r n p e r io d ra in fa ll e v e n t ). U n d e r 
L iv in g W it h W a t e r in B e lfa s t , t h e S t o r m T u n n e l w ill b e 
e x t e n d e d b y 3 k m u n d e r B o u c h e r R o a d t o M u s g ra v e 
P a r k in o rd e r t o m a k e c o n n e c t io n s t h a t w ill re d u c e 
t h e r is k o f f o o d in g in a d d it io n a l a re a s a n d a llo w 
re d u c t io n s in p o llu t io n f ro m 2 0 C S O s . 

Figure 3: The Tunnel Pumping Station Shaft under construction 
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	THE LIVING WITH WATER PROGRAMME 
	THE LIVING WITH WATER PROGRAMME 
	1 In2014,when itbecame clear that the drainage infrastructure across Be lfast was unab le to meet the requ irements expected of it,the Northern Ire land Executive approved the deve lopment of aStrateg ic Drainage Infrastructure Plan (SD IP) for Be lfast to: 
	• 
	• 
	• 
	• 
	protect against flood ing by manag ing the flow of water through acatchm ent from source to sea; 

	• 
	• 
	enhance the env ironment through effective wastewater managem ent and the prov ision of enhanced blue/green spaces to benefit localcommun ities;and 

	• 
	• 
	grow the economy byprov iding the necessary capac ity in our drainage and wastewater managem ent system s to fac ilitate new developm ent pro jects includ ing house bu ilding . 



	2 To deve lop and de liver th is plan,an interdepartmentalgroup,called the Living With Water Programme (LWWP),was estab lished . Th isconsu ltation document, “Living With Water in Be lfast”,isthe draft Strateg icDrainage Infrastructure Plan for Be lfast and ishereafter referred to as the Plan. 
	3 Living W ith Water is a new approach to the prov ision ofdrainage and wastewater infrastructure wh ich promotes ho listic and integrated so lutions that ach ieve mutiple benefits at reduced cost and disruption. For examp le,by using open spaces and watercourses to enhance the env ironment, wh ich promotes recreationalopportun ities and by sustainab lymanag ing water to he lp reduce flood risk. Th isiscommon lyreferred to as blue/green infrastructure. In add ition to blue/green infrastructure it is recogn 
	3 Living W ith Water is a new approach to the prov ision ofdrainage and wastewater infrastructure wh ich promotes ho listic and integrated so lutions that ach ieve mutiple benefits at reduced cost and disruption. For examp le,by using open spaces and watercourses to enhance the env ironment, wh ich promotes recreationalopportun ities and by sustainab lymanag ing water to he lp reduce flood risk. Th isiscommon lyreferred to as blue/green infrastructure. In add ition to blue/green infrastructure it is recogn 
	trad itional“hard eng ineered ”infrastructure, like sewers,pump ing stations and upgrades to our wastewater treatment works. 

	4 Wh ilst the Department for Infrastructure (DfI)islead ing th isprogramme,there are manypartners1from across centraland local government who are working co llaboratively through the LWWP to deve lop integrated and sustainab le drainage solutions. 
	5 Th isconsu ltation document he lps to exp lain the challenges invo lved,the opportun ities for potentialso lutions and the scale of investment needed to de liver them . Italso gives consu ltees the opportun ity to have the ir say on the prob lems faced and the Living WithWater approach to trying to so lve them . 
	6 Imp lementation ofth isPlan iscentralto the de livery ofthe Floods Directive,the Water FrameworkD irective,the Un ited Nations Sustainab le Deve lopment Goals (SDG),the Reg ionalDeve lopment Strategy(RDS)and the LongTerm Water Strategy(LTWS). In February 2020 the Northern Ire land Assemb lydec lared a climate emergency. Th isPlan willhe lp Be lfast to adaptto chang ing rainfallpatterns and mitigate against increased greenhouse gas em issions. 
	7 The po licy,regu lation and fund ing ofdrainage and wastewater management in Northern Ire land iscurrentlyprovided by anumber of different organ isations. Th is Plan coord inates and optimises the strateg icplann ing offuture drainage and wastewater re lated works in the greater Be lfast area. 
	1 Department for Infrastructure,Northern Ire land Environment Agency (N IEA),Utility Regu lator (UR),Be lfast City Counc il,N IWater. 
	1 Department for Infrastructure,Northern Ire land Environment Agency (N IEA),Utility Regu lator (UR),Be lfast City Counc il,N IWater. 

	9 We alllive with water so we allhave astake in de livering along term, integrated so lution for 
	our drainage and wastewater management needs. The dra inage of surface water and the effective treatment and management of sewage are essentialfor good pub lic hea lth,econom ic growth and ahea lthy naturalenv ironment. Itis also needed to supportdeve lopment ofhomes, schoo ls,hosp ita lsand businesses. 
	our drainage and wastewater management needs. The dra inage of surface water and the effective treatment and management of sewage are essentialfor good pub lic hea lth,econom ic growth and ahea lthy naturalenv ironment. Itis also needed to supportdeve lopment ofhomes, schoo ls,hosp ita lsand businesses. 

	10 The Northern Ire land Executive’s 2020 New Decade New Approach document recogn ises the importance of investing in drainage and wastewater. The document states: 
	Sect
	Figure
	The Executive willinvest urgently in wastewater infrastructure wh ich isat 
	or nearing capac ity in manyp laces across Northern Ire land, inc lud ing in Be lfast, limiting growth. 
	or nearing capac ity in manyp laces across Northern Ire land, inc lud ing in Be lfast, limiting growth. 
	Figure



	BACKGROUND 
	BACKGROUND 
	11 As Belfast’spopulation and commerce continue to grow and climate change produces more intense rainfallevents,the age ing drainage infrastructure willcontinue to come under pressure. Due to constraints in investment over the past 20years manyparts ofthe wastewater and drainage infrastructure serving greater Be lfast are now hav ing to operate at or over design capac ity. 
	12 The wastewater system urgently needs sign ificant leve ls of add itionalinvestment to fac ilitate future growth and deve lopment. Furthermore,Be lfasthas experienced anumber 
	of serious flood ing events in recent years and the water quality in Inner Be lfastLough has been deteriorating due to acomb ination of po llution from agricu lture and discharges from Wastewater TreatmentWorks (WwTW)and Comb ined Sewer Overflows (CSO s). 
	of serious flood ing events in recent years and the water quality in Inner Be lfastLough has been deteriorating due to acomb ination of po llution from agricu lture and discharges from Wastewater TreatmentWorks (WwTW)and Comb ined Sewer Overflows (CSO s). 

	13 For examp le,Be lfastWwTW ishaving to treat a load that is40%greater than itwas designed for,and around 50% ofthe circa 340CSO sthat exist in the area have been assessed as be ing unsatisfactory because they resu lt in pollution (raw sewage mixed with rainwater)entering the rivers and the Lough when itrains. Ifthese issues are not addressed,future development may be constrained and flood ing and po llution will intensify. 
	14 The Living WithWater approach comb ines carefu llyp lanned investment in wastewater and drainage infrastructure with a range of catchment management measures to he lp manage surface water generated from rainfall in amore naturalway. Together th iswillhe lp reduce the risk offlood ing in urban areas and willreduce the po llution to our watercourses and the sea. 
	15 Green spaces such as parks,p itches,golf courses,fie lds and gardens have not trad itionally been considered to be drainage infrastructure. Yet,when these green spaces are developed and rep laced with hard surfaces, the rainwater that was prev iouslyabsorbed and attenuated becomes surface water wh ich can cause flood ing and overload comb ined sewers resulting in po llution . Green spaces therefore alreadyp lay akey ro le in manag ing surface water flood risk and shou ld be considered as an integralpart 
	17 Wh ilst it is recogn ised that sign ificant investment isneeded,th isin itse lfisnot enough to ensure the long term sustainable management ofdrainage and wastewater. We need to change and influence behaviour to ensure maximum benefit from the investment and avo id un intentionally contributing to these problems in the future,for example through 
	17 Wh ilst it is recogn ised that sign ificant investment isneeded,th isin itse lfisnot enough to ensure the long term sustainable management ofdrainage and wastewater. We need to change and influence behaviour to ensure maximum benefit from the investment and avo id un intentionally contributing to these problems in the future,for example through 
	ineffective plann ing dec isions and historical land management practices. Po licy and proceduralproposalsto fac ilitate integrated and sustainab le drainage provision include the use ofSustainab leDrainage Systems (SuDS), the ro llout ofNaturalFlood Management (NFM)gu idance and deve lopment of an integrated investment plann ing gu ide. 

	18 The geograph icalscope ofthe Plan covers the who le ofthe Be lfast CityCounc ilarea,as we ll as lands that are with in four other localcounc il boundaries:Lisburn & Castlereagh City,Antrim & Newtownabbey Borough,M id & East Antrim Borough and Ards &North Down Borough. Th is is to ensure that flood ing and water quality issues can be addressed inthe optimum way to cover the drainage areas of each ofthe six WwTW that discharge into Inner Be lfast Lough. 
	19 For the purposes of structuring th isPlan,the geograph icalarea ofthe Plan has been sub divided into four study areas: 
	-

	• 
	• 
	• 
	Blackstaff -wh ich extends westwards to inc lude the portion ofthe Co lin Glen River catchment that iswith in the Belfast WwTW drainage area. 

	• 
	• 
	Connswater -wh ich extends eastwards to include Dundonald and Crawfordsburn . 

	• 
	• 
	North Foreshore -wh ich extends northwards to include Carrickfergus and Mallusk /Newtownabbey. 

	• 
	• 
	Inner Belfast Lough – wh ich inc ludes the 6wastewater treatment works that discharge into itand the irassoc iated sewerage networks. 



	THE CASE FOR CHANGE 
	THE CASE FOR CHANGE 
	21 One ofthe biggest issues that needs addressed isthe amount of rainwater entering our drainage and wastewater infrastructure. Not 
	on ly does th is increase wastewater co llection and treatment costs by allow ing the rainwater to mixwith sewage, itcauses increased instances ofpo llution and flood ing. 
	on ly does th is increase wastewater co llection and treatment costs by allow ing the rainwater to mixwith sewage, itcauses increased instances ofpo llution and flood ing. 

	22 The LWWP team with inDfIisworking co llaborative ly with the drainage providers and other key stakeho lders to deve lop anew integrated,strateg ic and sustainab le long term approach to drainage and wastewater management on awho le catchment basis. 
	-

	23 Th iscou ldmean that the so lution to aflood ing 
	or 
	or 
	or 
	or 
	environmentalissue in one location,that is the responsibility of one drainage organ isation, cou ld we llbe so lved by using land or assets 

	owned 
	owned 
	by a different organ isation at another location in the Plan area. Th is invo lves the 

	organ 
	organ 
	isations working together,outside the ir normalareas of responsibility,to deve lop so lutions that not on ly address the ir own problems but wh ich cou ld address issues faced by other partners. 



	24 The LWWP approach also promotes the use of • Upgrades to Wastewater Treatm ent existing blue/green infrastructure rather than Works – no am ount of catchment based continu ing our re liance on hard eng ineered solutions willrem ove the need for the measures such as bigger pipes and higher effective treatment ofthe wastewater that flood defences. Blue/green infrastructure we produce. Upgrades to WwTW with in 
	offers 
	offers 
	offers 
	many add itionalbenefits to commun ities the Plan area are needed interms ofthe than just drainage,such as providing new volume of wastewater they can treat and 

	opportun 
	opportun 
	ities for walking and cyc ling and the standard to wh ich itistreated . 


	acting as acatalyst for cu lturalchange in the 27 Although allofthese proposalshave been 
	way we live and trave l. sub jected to initialhigh leve lfeasibility stud ies and environmentalassessment,they are THE PLAN OUTPUTS stillat conceptual stage. Progression to a programme of cap ital works isdependent on 
	25 Each study area was assessed by a Techn ical 
	25 Each study area was assessed by a Techn ical 
	the successfu loutcome from further public 
	Working Group comprising representatives 
	engagement and consu ltation,detailed 
	from DfIRoads and Rivers,N IWater,N IEA and 
	appraisal and design work and securing the 
	other keypartners, inc lud ing the re levant 
	necessary fund ing and approvals. 

	Counc ils. These groups he lped identify 28 Inthe Plan Outputs Section,the pressures and issues and the potentialopportun ities for 
	the strateg icdrainage pressures and issues 
	with inthe four areas along with potential 

	opportun 
	opportun 
	opportun 
	so lutions are presented inmap formatto clearly existing green spaces to he lpcontro lthe flow 
	ities to provide so lutions,such as 
	identify the key areas of consideration. 


	of 
	of 
	of 
	water,or planned schemes that cou ld be mod ified to incorporate integrated drainage. 




	THE ENVIRONMENTAL ASSESSMENTS 
	THE ENVIRONMENTAL ASSESSMENTS 
	26 Aseries ofpotentialintegrated drainage proposals were then deve loped for the 
	26 Aseries ofpotentialintegrated drainage proposals were then deve loped for the 
	29 AStrateg icEnv ironmentalAssessment and 
	four study areas focused on ach ieving the 
	Hab itats Regu lations Assessment have been 
	overarch ing ob jectives wh ich can be broad ly 
	undertaken for the Plan . 

	categorised under the fo llow ing three head ings. 30 These assessment processes have been 
	• Policy Measures -new policies and deve loped and undertaken in integration with 
	procedures to encourage greener the deve lopment and assessment ofthe Plan process. Th is Plan has been gu ided by the 
	drainage so lutions and acollaborative 

	approach to drainage and wastewater wider environmentalob jectives wh ich have 
	m anagem ent. been integrated with the water management 
	• Catchm ent Based So lutions – these 
	• Catchm ent Based So lutions – these 
	• Catchm ent Based So lutions – these 
	ob jectives,to ensure more sustainab le water 
	potential measures are focused on 
	m anagem ent. 

	manag ing rain water more naturally through the catchm ent by contro lling run -off,reduc ing peak flows in the drainage systems and prov iding areas for flood storage. These measures include both blue/green infrastructure and conventionalhard eng ineered measures. 


	THE DELIVERY FRAMEWORK 
	THE DELIVERY FRAMEWORK 
	31 De livery of sustainab leintegrated so lutions 
	necessitates carefulphasing of cap ital 
	necessitates carefulphasing of cap ital 
	improvements,so that no part ofthe system 
	isdetrimentallyaffected,e ither in the short or 
	the long term . Th iscriticalpath has informed 
	the strateg ic programme for implementation 
	of th is £1.4 b illion Plan over the next 12 years and beyond . 

	32 Over £1.2b illion ofth isfund ing isneeded for 
	hard eng ineered measures such as upgrades 
	hard eng ineered measures such as upgrades 
	to sewerage networks and wastewater 
	treatment fac ilities,wh ich have estab lished 
	de livery mechan isms through NIWater and 
	its regu lators. With NIWater continu ing to 
	rece ive around 70% of its fund ing from public 
	expend iture, it willbe a sign ificant challenge for 
	the Northern Ire land Executive to fund de livery 
	ofthe Plan in the current financ ialclimate. However,w ithout investment,there will continue to be development constraints in the wastewater treatment system, in many areas across Be lfast,wh ich willhave implications for econom ic deve lopment,housing,the env ironment,and our recoveryfrom COVID-19. 

	33 Itiscurrentlyestimated that afurther £200m 
	ofpub 
	ofpub 
	ofpub 
	ofpub 
	lic fund ing could be needed for blue/ green infrastructure measures such as river restoration. However,to progress de livery 

	ofthese 
	ofthese 
	measures,new arrangements are needed for the various key stages of scheme deve lopment,from plann ing through to construction,and for long -term maintenance. DfI’sLWWP Division willbe responsible for 

	oversee 
	oversee 
	ing delivery ofthe Plan through the existing programme governance and de livery structures. The estab lished regu latory Price Contro l(PC)structures for water and sewerage serv ices willalso play akeypart in mon itoring NIWater’sde livery of its elements ofthe Plan. 



	34 In terms ofbenefits realisation,the Plan willbe mon itored annually as part ofDfI’sreporting processes,w ith fu llreviews ofthe Plan to be comp leted everyfour years to tiein with future Programmes for Governm ent and Budget periods. 

	THE CONSULTATION PROCESS 
	THE CONSULTATION PROCESS 
	35 We want to hear your views on allaspects of th isconsu ltation document and we wou ld encourage you to answer the questionnaire at Annex A. We are particu larly interested to hear about opportun ities to de liver blue/green infrastructure to naturallymanage the flow 
	of water through the catchments. Ifyou fee l there are potentialopportun ities wh ich are not inc luded in the plan please let us know by answering the questions. 
	of water through the catchments. Ifyou fee l there are potentialopportun ities wh ich are not inc luded in the plan please let us know by answering the questions. 
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	THE SCENE 
	THE SCENE 
	VIEW OF BELFAST FROM CAVEHILL 
	VIEW OF BELFAST FROM CAVEHILL 

	THE LIVING WITH WATER PROGRAMME 
	THE LIVING WITH WATER PROGRAMME 
	1.1 Drainage infrastructure throughout Northern Ire land iscurrently inadequate to meetthe requ irements expected of it. The prob lems are most acute inthe greater Be lfast area. To address th is, in 2014,the Northern Ire land Executive approved the deve lopment of a Strateg ic Drainage Infrastructure Plan (SD IP)for Be lfast to: 
	• 
	• 
	• 
	• 
	protect against flood ing by manag ing the flow of water through acatchm ent from source to sea; 

	• 
	• 
	enhance the env ironment through effective wastewater managem ent and the prov ision of enhanced blue/green spaces to benefit localcommun ities;and 

	• 
	• 
	grow the economy byprov iding the necessary capac ity in our drainage and wastewater managem ent system s to fac ilitate new developm ent pro jects includ ing house bu ilding . 



	1.2 To de liver th is,the interdepartmental Living W ith Water Programme (LWWP)was estab lished. Wh ilst the Departmentfor Infrastructure (DfI)islead ing th isprogramme, there are manykey stakeholdersfrom across centraland localgovernment who are working co llaborative ly through the LWWP to deve lop sustainab le drainage so lutions. The LWWP promotes aho listic and integrated approach to future drainage and wastewater management and th isdocument he lps to exp lain the challenges invo lved,the potentialso 
	2

	1.3 Due to the scale ofthe environmental and flood ing problems in greater Be lfast and the sign ificant leve ls of investment needed,the LWWP team has initially focused on deve lop ing the SD IPfor the greater Be lfast area. Th is consu ltation document entitled, ‘LivingW ith Water in Be lfast’,isthe draftSD IPfor greater Be lfast and is hereafter referred to as the Plan . 
	1.4 After the deve lopment and pub lication ofth is Plan,the LWWP team willpub lish an ‘Integrated Drainage Investment Plann ing Gu ide ’and Programme to allow strateg icdrainage infrastructure plans to be deve loped across Northern Ire land. 
	Figure
	2 Department for Infrastructure,Northern Ire land Environment Agency(N IEA),UtilityRegu lator (UR),Be lfast CityCounc il,N IWater. 
	2 Department for Infrastructure,Northern Ire land Environment Agency(N IEA),UtilityRegu lator (UR),Be lfast CityCounc il,N IWater. 


	LIVING WITH WATER AIMS SCALE OF THE PLAN 
	LIVING WITH WATER AIMS SCALE OF THE PLAN 
	1.5 Th is Plan coord inates the strateg ic plann ing 
	offuture 
	offuture 
	offuture 
	offuture 

	ofthe 
	ofthe 
	water environment. In accordance with the princ iples set out in Susta inab le Water -A LongTerm Water Strategy(LTWS)for Northern Ire land -th isPlan has the fo llow ing key aims: 



	K e y A im s o f L iv in g W ith W a te r in B e lfa s t 1. Re d u c e flo o d risk in c o m p lian c e w ith th e Flo o d s D ire c tive (P ro te c t) 2. M ain tain an d ac h ie ve e n viro n m e n tal c o m p lian c e b y im p ro vin g th e q u ality o f w ate r in th e rive rs an d Be lfast Lo u g h (E n h a n c e ) 3. Su p p o rt e c o n o m ic g ro w th b y e n ab lin g d e ve lo p m e n t (G ro w ) 4. M ain tain e sse n tial d rain ag e an d w aste w ate r asse ts 5. A d ap t to c lim ate c h an g e b
	1.6 The topography ofBe lfast provides asign ificant challenge to our drainage and wastewater infrastructure. Bu iltup around the mouths 
	ofthe 
	ofthe 
	ofthe 
	ofthe 
	Lagan and Farset Rivers and on the shores ofBe lfast Lough,most ofBe lfastlies in a ‘bow l’surrounded byh illson three sides: Divis Mountain and Cave Hillto the west and north; Castlereagh Hills to the south;and Craigantlet Hills to the east. Th is leaves Be lfast exposed to flood ing from rivers,the sea and,add itionally, to flash flood ing caused by rainwater falling 

	on 
	on 
	hard surfaces that is unab le to drain away qu ickly enough. 



	1.7 Figure 1.7provides an illustration ofthe geograph ical scope ofthe Plan,wh ich covers the catchments feed ing the sixWastewater TreatmentWorks (WwTW)that discharge into Be lfast Lough. 
	CARRICKFERGUS WWTW GREENISLAND WWTW BELFAST WWTW KINNEGAR WWTW SEAHILL WWTW WHITEHOUSE WWTW © C ro w n c o p yrig h t an d d atab ase rig h t 2020 N IM A M O U 577.7 
	Figure 1.7 - Geographical Scope of this Plan 
	Figure 1.7 - Geographical Scope of this Plan 



	THE CHALLENGES AND OPPORTUNITIES 
	THE CHALLENGES AND OPPORTUNITIES 
	1.8 Initialestimates ind icate that imp lementation 
	ofthe Plan cou ld cost around £1.4b illion over the next12years,w ith illion ofth is needed to upgrade our WwTW and sewerage networks. Approximate ly£200m isalso needed for investment in blue/green infrastructure wh ich inc ludes more natura ldrainage so lutions to he lp manage the flow of water through the urban areas. There isno doubtthat itwillbe a challenge to de liver the Plan in the current financ ialclimate,particu larlyg iven the impact thatCOVID-19 ishav ing on our economy. However,th isPlan prov i
	ofthe Plan cou ld cost around £1.4b illion over the next12years,w ith illion ofth is needed to upgrade our WwTW and sewerage networks. Approximate ly£200m isalso needed for investment in blue/green infrastructure wh ich inc ludes more natura ldrainage so lutions to he lp manage the flow of water through the urban areas. There isno doubtthat itwillbe a challenge to de liver the Plan in the current financ ialclimate,particu larlyg iven the impact thatCOVID-19 ishav ing on our economy. However,th isPlan prov i
	almost£1.2b 


	ofhomes,schoo ls,hosp italsand businesses. The Northern Ire land Executive’s 2020 New Decade New Approach document recogn ises the importance of investing in wastewater and sewerage infrastructure. The document states: 
	ofhomes,schoo ls,hosp italsand businesses. The Northern Ire land Executive’s 2020 New Decade New Approach document recogn ises the importance of investing in wastewater and sewerage infrastructure. The document states: 

	1.10 There isalso achallenge,for those invo lved in plann ing and regeneration,to promote amore sustainab leapproach to drainage and wastewater management in new deve lopments,pub licrealm schemes and env ironmentalimprovement schemes. 

	ENVIRONMENTAL ASSESSMENTS 
	ENVIRONMENTAL ASSESSMENTS 
	1.11 AStrateg icEnv ironmentalAssessment (SEA) has been prepared for the Plan, in accordance with the EnvironmentalAssessment ofPlans and Programmes Regu lations (Northern Ire land)2004(S.R. 280/2004). A Hab itats Regulations Assessment (HRA)has also been undertaken for the Plan, in accordance with the Conservation (NaturalHab itats,etc.) Regulations (Northern Ire land)1995. These assessment processes have been deve loped and undertaken in integration with the deve lopment and assessment ofthe Plan process.
	ob jectives,to ensure more sustainab le water m anagem ent. 
	ob jectives,to ensure more sustainab le water m anagem ent. 
	Figure

	“The Executive willinvest urgently in wastewater infrastructure wh ich isat or nearing capac ity in manyp laces across Northern Ire land, inc lud ing in Be lfast, limiting growth.” 
	“The Executive willinvest urgently in wastewater infrastructure wh ich isat or nearing capac ity in manyp laces across Northern Ire land, inc lud ing in Be lfast, limiting growth.” 
	“The Executive willinvest urgently in wastewater infrastructure wh ich isat or nearing capac ity in manyp laces across Northern Ire land, inc lud ing in Be lfast, limiting growth.” 
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	SCREENING OF OTHER POTENTIAL IMPACTS 
	SCREENING OF OTHER POTENTIAL IMPACTS 
	1.12 The impact ofthe proposed Plan was assessed in terms of regulatory and ruralneeds and 
	on 
	on 
	on 
	on 
	equality of opportun ity and the need for an Equality Impact Assessment (EQ IA) was screened out. A copy ofthe screen ing form can be viewed on the Equality Section 

	ofthe 
	ofthe 
	ofthe 
	Department’swebsite at 
	https:// w w w .in frastru c tu re -n i.g o v.u k/p u b lic atio n s/ in te g rate d -p lan -d rain ag e -an d -w aste w ate rm anagem ent-greater-be lfast-screen ing -form 
	-





	Figure


	PURPOSE OF THIS CONSULTATION 
	PURPOSE OF THIS CONSULTATION 
	1.13 Th isconsu ltation welcomes your views on the approach be ing taken forward through the LivingW ithWater Programme to deve lop th is draft Plan . There are 8 consu ltation questions inc luded throughout the document and listed in Annex A. Your answers to these questions willhe lpinform the deve lopment ofthe final Plan to be brought to the Northern Ire land Executive for approvalnextyear. 

	YOUR VIEWS 
	YOUR VIEWS 
	1.14 Responses to the consu ltation can either be emailed to or posted to the address be low: 
	LivingW ithWater@ infrastructure -n i. gov.uk 
	Figure

	Living With Water in Belfast Consu ltation Department for Infrastructure Room 1.14,Clarence Court 12-18 Ade laide Street Belfast BT2 8GB 
	Living With Water in Belfast Consu ltation Department for Infrastructure Room 1.14,Clarence Court 12-18 Ade laide Street Belfast BT2 8GB 
	Living With Water in Belfast Consu ltation Department for Infrastructure Room 1.14,Clarence Court 12-18 Ade laide Street Belfast BT2 8GB 
	Please note that responses to the consultation must be rece ived by 29 January 2021. All responses rece ived by th isdate willbe c o n sid e re d . 


	1.15 Add itional cop ies ofth isdocument can be 
	obtained,free of charge,by contacting us at the address above or downloaded from the consu ltation section ofthe DfIwebsite, . The consu ltation document can also be made availab lein alternative formats or languages 
	obtained,free of charge,by contacting us at the address above or downloaded from the consu ltation section ofthe DfIwebsite, . The consu ltation document can also be made availab lein alternative formats or languages 
	https:// w w w .in frastru c tu re -n i.g o v.u k/c o n su ltatio n s/ living -water-belfast-consu ltation 
	https:// w w w .in frastru c tu re -n i.g o v.u k/c o n su ltatio n s/ living -water-belfast-consu ltation 
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	on request. 


	CONFIDENTIALITY OF RESPONSES 
	CONFIDENTIALITY OF RESPONSES 
	1.16 Please note that allresponses willbe treated as pub lic,and maybe published on the Department’swebsite. Ifyou do not want your response to be used in th isway,or ifyou prefer for itto be used anonymously,p lease ind icate th is when respond ing. Fo llow ing consideration 
	of allresponses,a report maybe pub lished on the Department’swebsite. Information you provide in your response, includ ing personal information,cou ld be pub lished or disc losed under the Freedom of Information Act2000 (FO IA)or the Env ironmentalInformation Regulations 2004 (E IR). 
	of allresponses,a report maybe pub lished on the Department’swebsite. Information you provide in your response, includ ing personal information,cou ld be pub lished or disc losed under the Freedom of Information Act2000 (FO IA)or the Env ironmentalInformation Regulations 2004 (E IR). 
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	BACKGROUND STRATEGIC CONTEXT 
	BACKGROUND STRATEGIC CONTEXT 
	2.1 Every day we re ly on a vast drainage network, much of wh ich ishidden beneath our towns and cities and usually goes unnoticed. It is on ly during times offlood ing thatthe resilience and capab ility ofth is“inv isible”infrastructure comes into the spotlight. Be lfast has experienced a number of serious flood ing events in recent years wh ich have had devastating consequences for those living and working in the affected areas. 
	2.2 As our economy,popu lation and tourist numbers continue to grow,and climate change produces more intense rainfall,the age ing drainage infrastructure in the greater Be lfast area willcontinue to come under ever greater pressure. Th iswilllead to: 
	• 
	• 
	• 
	• 
	Reduced capac ity with in the drainage and wastewater infrastructure lead ing to deve lopment restrictions in terms of new homes,businesses,hosp ita lsand schoo ls; 

	• 
	• 
	Increased instances ofdrainage and wastewater infrastructure failure such as sewer co llapses and blockages; 

	• 
	• 
	Add itionalcost ofpump ing increasing vo lumes of rain water mixed with sewage to wastewater treatment works for treatm ent;and 

	• 
	• 
	More frequent sp ills from sewerage 


	overflows causing po llution in our inland and coastalwaters. 

	2.3 Ifthese issues are not addressed future deve lopment maybe constrained,and flood ing and po llution willintensify. Due to the comp lex nature ofthe drainage prob lems,no one 
	organ isation can tack le these alone. Th is new integrated approach to dra inage and wastewater management isneeded to address these inter-re lated prob lems. 
	organ isation can tack le these alone. Th is new integrated approach to dra inage and wastewater management isneeded to address these inter-re lated prob lems. 

	2.4 Itisessentialwe have asustainab lewater sector wh ich contributes to ach ieving the Un ited Nations Sustainab leDeve lopmentGoals (SDG)wh ilst supporting econom ic growth, in line with the Northern Ire land Reg ional Deve lopment Strategy2035(RDS). Northern Ire land must meet the requ irements of a number ofD irectives designed to protect and improve the quality ofthe water environment, such as the Water Framework,Urban Waste Water Treatment,Bath ing Waters,Groundwater and Floods Directives. 
	2.5 The Long -Term Water Strategy ()focuses on comp lying with these Directives by setting out arange of initiatives to de liver the long -term goalof asustainab le water sector inNorthern Ire land. Itencourages a sustainab le and integrated approach to manag ing the different water needs in a way wh ich promotes reg ionaldeve lopment, without comprom ising the env ironment or increasing flood risk. 
	Sustainab le 
	Sustainab le 
	Water 

	Figure

	2.6 Sustainab leWater seeks to deve lop crossdepartmentalworking and stakeho lder partnersh ips,and references the need for the deve lopment of astrateg ic drainage infrastructure plan for Be lfast and the deve lopment ofgu idance for similar plans across Northern Ire land. 
	-

	2 .7 
	2 .7 
	2 .7 
	A lso , in Fe b ru ary 202 0 th e N o rth e rn 
	Ire lan d 
	2.9 
	In ad d itio n to c o n trib u tin g to th e se 

	TR
	A sse m b ly d e c la re d a c lim ate e m e rg e n c y. K e y 
	In te rn atio n al an d R e g io n al strate g ie s, Liv in g 

	TR
	issu e s th at n e e d to b e a d d re sse d are th e n e e d fo r 
	W ith W ate r in Be lfast m u st c o n trib u te to 

	TR
	in frastru c tu re to b e ad ap te d to c o p e w ith m o re 
	d e live rin g th e 
	lo c al d e ve lo p m e n t an d 

	TR
	in te n se ra in fall an d to m itig ate ag ain st in c re ase d 
	c o m m u n ity p lan s o f th e five c o u n c il are as3 

	TR
	g re e n h o u se g as e m issio n s. T h e o n g o in g 
	im p ac te d b y th e P lan . Th is 
	in c lu d e s B e lfast C ity 

	TR
	e n e rg y re q u ire m e n ts asso c iate d w ith th e 
	C o u n c il’s B e lfast G re e n an d Blu e 
	C o u n c il’s B e lfast G re e n an d Blu e 

	In frastru c tu re 

	TR
	tra d itio n a l m e th o d s o f d rain ag e an d w aste w ate r 
	P lan an d O p e n Sp ac e s Strate g y 
	P lan an d O p e n Sp ac e s Strate g y 

	an d Be lfast 
	an d Be lfast 


	TR
	m a n ag e m e n t c o n trib u te sig n ific a n tly to 
	Re silie n c e Strate g y 
	Re silie n c e Strate g y 

	. 

	TR
	g re e n h o u se g ase s an d th e re is a n e e d to d e ve lo p 

	TR
	a lo n g te rm su stain ab le a p p ro ac h . 

	2.8 
	2.8 
	Th e LW W P is th e re fo re c e n tral to th e d e live ry 

	TR
	o f th e Flo o d s D ire c tive , W ate r Fram e w o rk 

	TR
	D ire c tive , th e U n ite d N atio n s SD G , th e N o rth e rn 

	TR
	Ire lan d R D S an d th e Lo n g Te rm W ate r Strate g y 

	TR
	as sh o w n in th e Strate g ic C o n te x t G rap h ic se t 

	TR
	o u t o n th e n e xt p ag e . 


	3 Antrimand Newtownabbey,Ards and North Down,Be lfast City,Lisburn and Castlereagh City,M idand East Antrim 
	CHAPTER 02 BACKGROUND AND STRATEGIC CONTEXT 
	Figure
	Sect
	Figure
	01 


	LONG TERM WATER STRATEGY 
	LONG TERM WATER STRATEGY 
	LONG TERM WATER STRATEGY 
	The Long -Term Water Strategy ’sflood risk vision is to: 
	“m anage flood risk and dra inage in asusta inab le manner to fac ilitate soc ial,econom icand env ironm enta l deve lopm ent.” 

	Th isVision istranslated into the fo llow ing five strateg ic aims: 
	1. 
	1. 
	1. 
	1. 
	De liver Sustainab le Flood Resilient D eve lopm ent; 


	2. 
	2. 
	Manage the Catchmentto Reduce Flood R isk; 

	3. 
	3. 
	3. 
	Provide Sustainab le Integrated Drainage in Ruraland Urban Areas; 


	4. 
	4. 
	Improve Flood Resistance and Resilience in High Flood Risk Areas;and 

	5. 
	5. 
	Be Prepared for Extreme Weather Events. 


	These aims are about proactive lyreduc ing flood riskby making space for water through land -use plann ing,catchment management and by making best use of existing drainage and blue/green infrastructure. 
	The Strategy suggests that aframework must be put in place that ensures drainage providers work open ly and collaborative ly to ach ieve th is. Such an approach will he lp make investment more effective and reduce the future costs of maintaining and operating drainage and wastewater infrastructure. Th isisthe crux of integrated urban drainage and is what LWWP is all about -making the best use ofthe fin ite resources availab leto manage surface water in an effective and sustainab lemanner. 
	Sect
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	THE REGIONAL DEVELOPMENT STRATEGY (RDS) 
	THE REGIONAL DEVELOPMENT STRATEGY (RDS) 
	The Reg ionalDeve lopment Strategy(RDS) isthe spatialstrategy ofthe Northern Ire land Executive wh ich informs the spatial aspects ofthe strateg ies of allGovernment Departments in Northern Ire land. Counc il LocalDeve lopmentPlans and deve lopment schemes are requ ired to ‘take account’of the RDSby considering how they might: 
	• 
	• 
	• 
	Prom ote amore sustainable approach to the prov ision of water and sewerage serv ices and flood risk m anagem ent. 

	• 
	• 
	Integrate water and land -use plann ing . 

	• 
	• 
	Manage future water demand . 

	• 
	• 
	Encourage sustainable surface water 


	m anagem ent. One ofthe strateg ic aims ofthe RDS is to: Strengthen Be lfast as the reg iona l econom icdriver and Londonderry as the princ ipa lcity of the North West. 
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	THE WATER FRAMEWORK DIRECTIVE 
	THE WATER FRAMEWORK DIRECTIVE 
	Our un ique naturalenvironment isimportant to allof us and is someth ing we need to nurture. Itenhances our everyday lives by promoting our health and we ll-be ing,encourag ing econom ic growth and tourism and he lping to tacklethe soc ialissues wh ich often deve lop in run down areas. 
	The Water FrameworkD irective (WFD)establishes an integrated approach to the protection, improvement and sustainab le use of water b o d ie s. 
	The WFD also includes She llfishWater Protected Areas (SWPAs)wh ich must be protected and improved to contribute to the high quality of she llfish products harvested for human consumption from licensed aquacu lture beds. 
	The Urban Waste WaterTreatmentD irective (UWWTD) isone of anumber of existing directives that sit be low the WFD and its ob jective is to protect the env ironmentfrom sewage po llution through the effective co llection,treatment 
	ischarge ofwaste water. The Directive sets treatment leve lsbased on the lation (popu lation equ ivalent)served by the sewerage system and itivity of waters rece iving the irtreated discharges. 
	RSTRATEGY R PROGRAM M E an d d size o f p o p u th e se n s THE FLOODS DIRECTIVE 03 05 03 04 
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	UNITED NATIONS SUSTAINABLE DEVELOPMENT GOALS 
	Figure

	The 17Sustainab leDeve lopment Goals(also known as SDGs)were formally agreed by the UN at the Sustainab le Deve lopment Summ it in New York in September 2015,and came into 
	The Floods Directive requ ires Member States effect from January2016. The Goalsare an to estab lish aframeworkfor the assessment internationallyagreed set ofg lobalhigh leve l and management offlood risks that aims targets re lating to internationaldeve lopment 
	to reduce the adverse consequences of to tackle poverty and inequality. flood ing on human health,the env ironment, cu lturalheritage and econom icactivity. Wh ile many areas may be at risk offlood ing, the Directive requ ires areas at sign ificant risk to be identified and looked at in more depth. 
	Four ofthe twe lve identified Areas of PotentialSign ificantF lood Risk that requ ire Flood RiskManagementP lans to be deve loped fallwith in the scope ofth isPlan. 
	SECTION 1 SYNOPSIS 
	• 
	• 
	• 
	Th e Livin g W ith W ate r Pro g ram m e (LW W P) is a n e w m u lti-ag e n c y in itiative , e stab lish e d to take fo rw ard a h o listic an d in te g rate d ap p ro ac h to fu tu re d rain ag e an d w aste w ate r m an ag e m e n t, th ro u g h th e d e ve lo p m e n t o f a strate g ic d rain ag e in frastru c tu re p lan fo r th e g re ate r Be lfast are a an d an ‘In te g rate d D rain ag e In ve stm e n t Plan n in g G u id e’fo r th e re st o f N o rth e rn Ire lan d . 
	• 
	Th is c o n su ltatio n d o c u m e n t, ‘Livin g W ith W ate r in Be lfast’, is th e d raft strate g ic d rain ag e in frastru c tu re p lan fo r th e g re ate r Be lfast are a, an d c o ve rs th e are as se rve d b y th e six W aste w ate r Tre atm e n t W o rks w h ic h d isc h arg e in to Be lfast Lo u g h . 

	• 
	• 
	Th e LW W P is c e n tral to th e d e live ry o f th e Flo o d s D ire c tive , W ate r 

	TR
	Fram e w o rk D ire c tive , th e U n ite d 

	TR
	N atio n s SD G , th e N o rth e rn Ire lan d 

	TR
	R e g io n al D e ve lo p m e n t Strate g y an d th e Lo n g Te rm W ate r Strate g y. It w ill h e lp ad ap t an d m itig ate ag ain st c lim ate c h an g e . 
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	SECTION 02 
	THE CASE 


	FOR CHANGE 
	FOR CHANGE 
	OUT-OF-SEWER FLOODING AT A RESIDENTIAL PROPERTY IN BELFAST 
	OUT-OF-SEWER FLOODING AT A RESIDENTIAL PROPERTY IN BELFAST 
	CHAPTER 03OVERVIEW OF EXISTING INFRASTRUCTURECHAPTER 03 OVERVIEW OF EXISTING INFRASTRUCTURE 
	When itra ins, som e of the water natura llyseeps into the earth or makes its way directlyto awatercourse. The rest finds its way viaanetwork of underground pipes, into rivers and estuaries and fina llyinto Be lfast Lough . Som eof th iswater iscarried by separate storm dra ins and pipes and som e flows into the sewers and iscarried along with sewage to a wastewater treatm ent works. We re lyupon avast network ofdra inage and flood defence infrastructure, inc lud ing: rivers, cu lverts and we irs; sewers, w
	Th isgraph ic prov ides exam ples of som e of the ex isting infrastructure with in Be lfast. 
	Figure
	ROAD DRAINAGE RIVERS & CULVERTS OUR DRAINAGE INFRASTRUCTURE TIDAL & CO DEFENCES 
	SD IP C O N SU LTATIO N D O C U M E N T O V E R V IE W O F E X IS T IN G IN F R A S T R U C T U R E | 3 1 AL & COASTAL DEFENCES COMBINED SEWER OVERFLOW PRIVATE DRAINAGE INFRASTRUCTURE SEWER WWTW 
	SEWER 

	HOW IT ALL WORKS 
	HOW IT ALL WORKS 
	3.1 The po licy,regu lation and fund ing ofdrainage and wastewater management inNorthern Ire land is currentlyprov ided by anumber ofd ifferent organ isations. 
	O r g a n is a tio n R e s p o n s ib ilitie s D fI • w ate r an d d rain ag e p o lic y, fu n d in g an d le g islatio n • ro ad d rain ag e (p arts o f w h ic h d isc h arg e in to N I W ate r se w e rs), m an ag e m e n t an d m ain te n an c e o f d e sig n ate d rive rs an d flo o d d e fe n c e s • flo o d risk m an ag e m e n t p lan n in g u n d e r th e flo o d s d ire c tive • p lan n in g p o lic y an d strate g ic p lan n in g D A E R A / N IE A • w aste w ate r p o lic y an d le g islatio n • e
	3.2 Although the majority of existing drainage and wastewater infrastructure ismanaged and operated by these public bod ies,some isthe responsibility ofprivate landowners. Th iscan cause sign ificantproblems if itisnot maintained adequate lyin criticallocations. 
	COMBINED SEWER 
	Figure 3.2:  Examples of Existing Drainage Infrastructure 
	Figure 3.2:  Examples of Existing Drainage Infrastructure 



	WATERCOURSES & FLOOD DEFENCES 
	WATERCOURSES & FLOOD DEFENCES 
	3.3 Figure 3.4be low shows the mainurban watercourses and cu lverts wh ich feed into Be lfastLough,allof wh ich have the potential to flood during periods ofheavypro longed rainfall. DfIRivers isresponsiblefor maintaining the free flow of water in allwatercourses in NI that have been designated by the Drainage C o u n c il. 
	MAJOR WATERCOURSE (RIVER LAGAN) MINOR WATERCOURSE ROAD GULLY 
	3.4 Be lfast is currently protected from coastal and fluvial(river)flood ing by seawallsaround the harbour area and flood defences along anumber ofthe key watercourses. Many of the watercourses are cu lverted (p iped)and therefore have limited capac ityfor taking add itional flows. 
	3.4 Be lfast is currently protected from coastal and fluvial(river)flood ing by seawallsaround the harbour area and flood defences along anumber ofthe key watercourses. Many of the watercourses are cu lverted (p iped)and therefore have limited capac ityfor taking add itional flows. 
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	THREE MILE WATER 
	THREE MILE WATER 
	Figure
	GLAS-NA-CRADDEN 
	Figure
	FARSET 

	RIVER LAGAN FORTH / CLOWNEY 
	CONNSWATER / LOOP / KNOCK RIVERS 
	CONNSWATER / LOOP / KNOCK RIVERS 
	BLACKSTAFF 
	Figure

	Figure 3.4 – Main Belfast Watercourses 
	Station. Wh ilst there has been sign ificant 
	Station. Wh ilst there has been sign ificant 


	ROAD DRAINAGE 
	ROAD DRAINAGE 
	investment in sewerage networks in the 
	investment in sewerage networks in the 

	3.5 The drainage ofpub licroads,footways and greater Be lfast area inrecent times inc lud ing, pub licrealmareas inBe lfast isthe responsibility most notab ly,the £164m Be lfast Sewers 
	ofDfIRoads. These hard surfaces are usually Pro ject (completed in2010 see Annex B), drained viaasystem ofgu llies,drainage investment has not keptpace with the leve l channe lsand pipes wh ich co llect and discharge ofdeve lopment and growth experienced. water to anearby watercourse,surface water With the limited fund ing availab le,the priority sewer or comb ined sewer. However,g iven the has been to invest inthe provision of secure, age ofthe infrastructure inBe lfast,most ofthe clean drinking water supp
	th 

	one ofthe sixWastewater TreatmentWorks remaining inserv ice. (WwTW ) for treatm ent. 
	3.8 These sewerage networks were designed as comb ined systems with both sewage and surface water from rainfallflow ing through the 
	3.8 These sewerage networks were designed as comb ined systems with both sewage and surface water from rainfallflow ing through the 


	PRIVATE DRAINAGE SYSTEMS 
	PRIVATE DRAINAGE SYSTEMS 
	same pipes;the irmain purpose was to take 
	same pipes;the irmain purpose was to take 

	3.6 Asign ificantlength ofdrainage infrastructure in th iswastewater to the nearest river. Nowadays the greater Be lfast area isprivate lyowned and env ironmentalstandards requ ire wastewater to not maintained by anypub licbody. Some of undergo appropriate treatment before be ing 
	th isprivate drainage infrastructure (PD I)carries returned to the env ironment. The sewage 
	sign ificant flows from the public drainage wh ich previously d ischarged to the nearest and sewerage networks. Arecentdesk-river isnow treated atWwTW. based assessment estimated that there are 
	3.9 Separate fou land storm sewers have 
	3.9 Separate fou land storm sewers have 

	around 87km ofknown PD Iinthe Belfast area been amandatory requ irement in allnew 
	(exc lud ing private open watercourses). Over deve lopments for over 30years. However,a 
	time the cond ition of alldrainage infrastructure high percentage of our sewers,particu larlyin
	deteriorates and,w ithout maintenance,w ill 
	deteriorates and,w ithout maintenance,w ill 
	deteriorates and,w ithout maintenance,w ill 
	our town centres,remain comb ined,carrying 


	eventually fail,lead ing to flood ing and other both surface water and sewage with inone pipe. 
	types ofd isruption. The majority ofPD Ihas Th ismeans that rainwater isstilloften pumped 
	been in existence for manydecades and is and treated unnecessarily with sewage. 
	therefore like lyto be in poor cond ition. 
	therefore like lyto be in poor cond ition. 


	SEWERAGE NETWORKS 
	SEWERAGE NETWORKS 
	3.7 The sewerage networks in the greater Be lfast area comprise hundreds ofkilometres of sewers and over 100pump ing stations, inc lud ing the largest two in Northern Ire land:Sydenham Wastewater Pump ing Station (WwPS)and the Belfast Sewers Tunne lTerm inalPump ing 
	3.7 The sewerage networks in the greater Be lfast area comprise hundreds ofkilometres of sewers and over 100pump ing stations, inc lud ing the largest two in Northern Ire land:Sydenham Wastewater Pump ing Station (WwPS)and the Belfast Sewers Tunne lTerm inalPump ing 
	3.10 Excessive rainfallcan also overload sewerage systems wh ich can resu ltin flood ing and po llution;th isiswhy comb ined sewer overflows (CSOs)are needed. CSOs prevent overload ing of sewers by allow ing surface water that has been mixed with sewage to rise inside the comb ined sewer and eventua lly enter a separate pipe, wh ich discharges directly to a river or coastal water without treatment,as shown in figure 

	Sect
	Figure
	Figure 3.9 – Original Brick Combined Sewer Overflow Chamber 
	Figure 3.9 – Original Brick Combined Sewer Overflow Chamber 



	3.10. Ifthere was no overflow inplace,th is sewage wou ld force its way out ofthe network 
	3.10. Ifthere was no overflow inplace,th is sewage wou ld force its way out ofthe network 
	ofp 
	ofp 
	ofp 
	ipes to the surface,causing flood ing. These 

	overflows 
	overflows 
	shou ld,however,on lyoperate during heavy rainfallwhen the discharge isdiluted. Where they sp illtoo frequentlyand cause po llution these are categorised as unsatisfactory and must be rectified. 




	WASTEWATER TREATMENT WORKS (WwTW) 
	WASTEWATER TREATMENT WORKS (WwTW) 
	WASTEWATER TREATMENT WORKS (WwTW) 
	3.11 Most ofthe wastewater inthe greater Be lfast area isco llected and pumped to 
	one of sixWwTW,where itistreated,before be ing discharged safe ly into Be lfast Lough. Depend ing on the env ironmentalstandards, there can be up to six stages in the wastewater treatment process. Figure 3.11 shows the locations ofthe six sewerage networks and WwTW that discharge into Be lfast Lough. 
	3.12 The largest ofthese works isBe lfastWwTW wh ich isoperating at capac ity with alltreatment un its fu llyutilised. Th ismeans that treatment un its cannot be taken out of service to comp lete routine maintenance and there isno redundancy to cope with unexpected shocks. 

	Figure
	Figure 3.10 - Combined Sewer Overflow 
	Figure 3.10 - Combined Sewer Overflow 
	Figure 3.11 - Belfast Sewer Networks areas and WwTW 

	Figure
	3.13 Growth inthe catchment means that Wh itehouse WwTW must be upgraded in 
	order 
	order 
	order 
	order 
	to ach ieve more stringent discharge standards before it passes a key size thresho ld that is defined under leg islation. The work to upgrade Wh itehouse WwTW is pred icted to 

	occur 
	occur 


	Figure
	Figure 3.12 - Aerial view of Belfast WwTW 
	Figure 3.12 - Aerial view of Belfast WwTW 



	Figure
	Figure 3.15 – Aeration Lanes at Whitehouse WwTW 
	Figure 3.15 – Aeration Lanes at Whitehouse WwTW 
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	3.14 
	3.14 
	3.15 
	3.16 
	3.17 

	Figure
	Figure 3.16 – Carrickfergus WwTW 
	Figure 3.16 – Carrickfergus WwTW 


	Figure 3.17 – Belfast WwTW Outfall under construction (courtesy of National Museum NI) 
	At Green island WwTW the existing outfall discharges above the mean low water mark and isundersized,causing flood ing ofthe site and po llution ofBe lfast Lough during periods 
	At Green island WwTW the existing outfall discharges above the mean low water mark and isundersized,causing flood ing ofthe site and po llution ofBe lfast Lough during periods 
	To enab le the water quality ob jectives to be met in Inner Be lfast Lough,add itionalstorm water storage is also requ ired at Carrickfergus WwTW. As with Green island WwTW the existing outfalldischarges above the mean low water mark,has inadequate hydraulic capac ity and therefore needs to be extended. 
	Kinnegar WwTW also requ ires an increase in treatment capac ity to meet future growth in the catchment and fac ilitate the closure of further unsatisfactory CSOs that have been causing odours in the ad jacent wetlands. 
	Since each WwTW has been bu ilt there has been sign ificant deve lopm ent around the ir boundaries wh ich limits opportun ities for site expansion . When BelfastWwTW was 
	originally 
	originally 
	originally 
	constructed, its 1.6km outfall discharged into the open lough . Since the early1900s land rec lamation means the sea 

	outfallfrom 
	outfallfrom 
	BelfastWwTW now discharges in an enclosed bay between Giant’s Park and Be lfast Harbour VictoriaTerm inal. Th ishas caused sign ificant sed imentation around the end ofthe outfall,wh ich has resulted in it becom ing partiallyb locked . Itmust now be extended to deeper water to allow for greater dilution and dispersion . 



	Figure
	Figure 3.18 – Land Reclamation in Belfast Harbour since 1901 (coloured areas) 
	3.18 The so lid red line defines the boundary of Be lfastHarbour in 1901;the darkb lue lines show the extent ofthe originalsea outfalls, with discharge po ints extend ing out into 

	OVERVIEW 
	OVERVIEW 
	4.1 Much ofthe drainage and wastewater infrastructure serving greater Be lfast is in need 
	of 
	of 
	of 
	of 
	urgent upgrade and requ ires sign ificant leve lsof add itionalinvestment. Signs that the drainage systems and treatment works are becom ing increasing lyoverwhelmed and failing inc lude:some constraints on new deve lopments ofhouses and businesses;more regu lar instances offlood ing; increased sewage sp illsand po llution;and more frequent sewer co llapses and blockages. Figure 4.1 shows sewage re lated debris on scaffo lding erected 

	over 
	over 
	the Blackstaff River at Boucher Playing fie lds for aconcert. Th iswillon lyhave been a smallfraction ofthe debrisdischarged into the river from upstream comb ined sewer overflows in the weeks before the concert. The majority 

	ofth 
	ofth 
	ispo llution isdispersed by rivers into the sea,where itwillgo on to be ahazard to marine life,some of itissorted by the sea and thrown back up onto beaches. 



	Figure
	Figure 4.1 – Sewage related debris on scaffolding over the Blackstaff River 
	Figure 4.1 – Sewage related debris on scaffolding over the Blackstaff River 


	Sect
	Figure
	Figure 4.2 - Rubbish items and a fatberg recovered from sewers 
	Figure 4.2 - Rubbish items and a fatberg recovered from sewers 


	4.2 Flush ing inappropriate items (such as baby wipes,napp ies,cotton buds and san itary products)down to ilets and drains can cause blockages in the sewerage system wh ich in turn can then cause the sewers to overflow into the environment and po llute our rivers. Operationalprob lems also arise from the presence and accumu lation offats,o ilsand greases (FOG) in the sewerage system . If poured down kitchen sinks or drains,FOG can harden and cause fat blockages known as ‘fatbergs’,wh ich can lead to flood i

	Figure
	Figure 4.3 - Fly Tipping at Forth River, Belfast 
	Figure 4.3 - Fly Tipping at Forth River, Belfast 
	Figure 4.3 - Fly Tipping at Forth River, Belfast 

	4.3 
	4.3 
	Fly-tip p in g o f ru b b ish is an o th e r p ro b le m th at p o llu te s th e lan d an d w ate rw ays. It c an b e d an g e ro u s to h u m an an d an im al h e alth an d is e xp e n sive to c le ar aw ay. If yo u se e so m e o n e fly-tip p in g , p le ase re p o rt it to th e lo c al c o u n c il. 
	4.4 
	Fig u re 4.4 p ro vid e s a g rap h ic illu stratio n o f so m e o f th e c u rre n t d rain ag e p ro b le m s th at e xist. Th e se issu e s w ill c o n tin u e to e sc alate if w e d o n o t in ve st in o u r d rain ag e an d w aste w ate r in frastru c tu re . 
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	FIG 4.4 CURRENT DRAINAGE PROBLEMS 
	FIG 4.4 CURRENT DRAINAGE PROBLEMS 
	Without addressing these issues, Be lfast w ill continue to be prone to flood ing, env ironm enta l prob lem s w illincrease and the future deve lopm ent of Be lfast cou ld be threatened . 
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	Local parks 01 and leisure 
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	Sewer Overflow 
	Sewer Overflow 
	WwTW 


	Untreated effluent that 
	Untreated effluent that 
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	Fully
	Fully


	is spilling 
	is spilling 
	is spilling 
	treated effluent


	Tidal / Coastal Flood Risk 
	Tidal / Coastal Flood Risk 
	Tidal / Coastal Flood Risk 

	01 Agriculture Run-off / Waste from Livestock  Poor land management practices inc lud ing over-use of fertilisers and poor management of livestock can cause po llution in our rivers and coastal water. 

	Erosion 
	Erosion 
	Erosion 

	Natural erosion along the coastline / riverbank caused by the action of waves or h igh water flow from a river. 

	Surface Water Flooding 
	Surface Water Flooding 
	Also known as ‘Pluvial’ flood ing occurs when intense rainfall cannot drain away qu ickly enough . 

	Tidal / Coastal Flooding 
	Tidal / Coastal Flooding 
	Th is occurs during exceptionally h igh tides or storm surge events. 

	River Flooding 
	River Flooding 
	River Flooding 

	Also known as ‘Fluvial’ flood ing occurs when intense rainfall 
	over a pro longed period causes a river to overflow . 

	Out of Sewer Flooding 
	Out of Sewer Flooding 
	Th is occurs when the sewerage network is overwhe lmed by intense rainfall or when a sewer becomes b locked due to inappropriate items be ing flushed or when the sewer suffers from a structural failure. 
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	Figure 4.5 - APSFR within the Plan Area 
	Figure 4.5 - APSFR within the Plan Area 


	NEED TO PROTECT AGAINST FLOODING 
	4.5 The effects offlood ing on human activity are wide rang ing,w ith the potentialto impact on health,cause pollution,damage bu ildings and severe lycomprom ise econom ic and soc ial activities. The Northern Ire land Flood Risk Assessment (N IFRA)2018 ind icates that there are around 25,000properties at risk of coastalor fluvialflood ing across NIand 24,500properties at risk of surface water flood ing. The NIFRA identifies 45 flood risk areas across Northern Ire land. Twelve ofthese areas have also been id
	4.6 Wh ilst itisrecogn ised that not allflood ing can be prevented,the impact ithas can be managed bydesign ing our systems and infrastructure in such a way that when these systems are breached the excess water can be directed away from people and property. Th is approach is known as design for exceedance and willbecome increasing lyimportant as flood risk continues to increase due to climate change,urban creep and lack of capac ity in the drainage and wastewater infrastructure. 
	4.7 In2011,the Water Services Regu lation Authority(OFWAT)pred icted that: 
	4.7 In2011,the Water Services Regu lation Authority(OFWAT)pred icted that: 
	4

	Figure
	“the comb ined effects of climate change,growth and urban creep willlead to amed ian increase in 1:10 year sewer flood vo lumes of51%by around 2040 compared with current pred icted flood ing ” 
	Figure
	4.8 In January 2014,the flood defences at Be lfast Harbour came with in centimetres ofbe ing 
	overtopped when we experienced the highest ever recorded tidalsurge with inBe lfast Harbour. With much ofthe city centre between 1m to 2m be low extreme high tide leve ls,and with globalsea leve lsrising at an acce lerating rate that iscurrentlybetween 3and 4mm per year, asimilar event in the future cou ld cause serious disruption to commerce,the transportation network,and the soc ialfabricofthe city. 
	4 OFWATReport -Future Impacts on Sewer Systems inEng land .OFWAT isthe body responsiblefor econom icregu lation ofthe Water and Sewerage industry in Eng land and Wales. 
	4 OFWATReport -Future Impacts on Sewer Systems inEng land .OFWAT isthe body responsiblefor econom icregu lation ofthe Water and Sewerage industry in Eng land and Wales. 
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	U sin g stan d ard flo o d d am ag e an alysis, o ve r th e 
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	TR
	c ap ac ity o f th e d rain ag e n e tw o rk is e xc e e d e d . 
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	Th is also raise s th e like lih o o d o f c o n tam in atio n 
	to d ay at ap p ro xim ate ly £250m . Th is valu e 

	TR
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	o n a £18m B e lfast Tid al Flo o d A lle viatio n 
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	b arrie rs an d flo o d g ate s. 


	Figure
	Figure 4.9 - Belfast Harbour January 2014 Tidal Surge 
	NEED TO ENHANCE THE WATER ENVIRONMENT 
	4.11 As outlined prev iously,much ofthe wastewater infrastructure in the Plan area is now having to 
	operate 
	operate 
	operate 
	operate 
	under immense pressure,we llabove its design capac ity. Fund ing has not kept pace with the scaleofdeve lopment and growth 

	or 
	or 
	with improvements requ ired to support Directives inc lud ing the Water Framework Directive. These pressures are resu lting in: 


	• 
	• 
	• 
	Some constraints on new connections for housing, industry and businesses. 

	• 
	• 
	Increased instances of out of sewer flood ing throughout the catchment with approximate ly80properties already reg istered as be ing prone to internalpropertyflood ing from sewer networks. Many more properties and roads experience externalflood ing due to capac ity constraints or blockages. 


	• 
	• 
	• 
	• 
	More frequent blockages due to deteriorating sewer cond ition causing collapses,and from increasing volumes of wet wipes and other materialthat shou ld not be flushed . Wet wipes also block 

	overflow 
	overflow 
	overflow 
	screens and com bine with fats, 

	oiland 
	oiland 
	greases to form fatbergs. 



	• 
	• 
	• 
	Water quality issues throughout the catchment and in Belfast Lough due to sewer overflows. It is identified that 

	ofthe 
	ofthe 
	ofthe 
	circa. 340 overflows in the Plan area approximate ly50% are estimated to be unsatisfactory. Not alloverflows contain screens,and those that do are 

	often 
	often 
	overwhelm ed by the type and scale 

	of 
	of 
	inappropriate materialsnow be ing flushed into the sewers. 





	Figure
	Figure 4.11 - Emergency Overflow at Sydenham WwPS 
	Figure 4.11 - Emergency Overflow at Sydenham WwPS 


	4.12 These unsatisfactory interm ittent sewerage 
	overflows and continuous discharges from the WwTW along with po llution from other sources inc lud ing agricu lture have led to a deterioration in the water quality with in the inner part of Be lfastLough . Wh ilst the Outer Be lfast Lough area currently meets the Water Framework Directive ‘Good Status’target,the classification for both the Be lfast Harbour and Inner Be lfast Lough are ‘Moderate Status’. An assessment in 
	overflows and continuous discharges from the WwTW along with po llution from other sources inc lud ing agricu lture have led to a deterioration in the water quality with in the inner part of Be lfastLough . Wh ilst the Outer Be lfast Lough area currently meets the Water Framework Directive ‘Good Status’target,the classification for both the Be lfast Harbour and Inner Be lfast Lough are ‘Moderate Status’. An assessment in 

	CASE STUDY  WHITEHOUSE WwTW 
	Figure

	As an examp le,Wh itehouse WwTW treats the wastewater from around 90,000peop leand businesses in the Newtownabbey and Mallusk areas. The treated wastewater from the site discharges directlyto the shore ofBelfastLough . On occasions,when the flow arriving at the treatment works isin excess of what itcan treat, comb ined sewer overflows also operate and discharge dilute sewage at the same location . 
	In January 2019 N IWater assessed that there was 
	over 100 tons of sewage re lated debrison the shore line near the Wh itehouse area,most of wh ich has since been removed,but willcontinue to 
	over 100 tons of sewage re lated debrison the shore line near the Wh itehouse area,most of wh ich has since been removed,but willcontinue to 
	2019byDAERA ind icated adec line in quality 
	5


	ofthe 
	ofthe 
	ofthe 
	ofthe 
	Be lfast Lough She llfishWater Protected Area due to excessive amounts ofbacteria. Th is means that the she llfish cannot be harvested and put into the food chain without comp lex purification processes first be ing fo llowed, wh ich impacts on the econom icsustainab ility 

	ofth 
	ofth 
	is important industry. 


	accumu late untilinvestment issecured and the unsatisfactory overflows are resolved . Th is debris contains materialssuch as wet wipes,p lastic razors and hyg iene products that are not appropriate for be ing flushed down to ilets. These items are mostly made ofp lasticand can block the overflow screens designed to retain materialwith in the sewerage system when it overflows. It can also block the pipes and pumps needed to convey the sewage to the WwTW. The vo lume ofthe debristhat accumu lates in some loca
	ofthe much larger vo lume of materialsthat is dispersed into the wider freshwater and marine env ironm ent. 

	Figure
	Sea Outfall at Whitehouse WwTW and sewerage related debris on nearby shore 
	Sea Outfall at Whitehouse WwTW and sewerage related debris on nearby shore 
	Sea Outfall at Whitehouse WwTW and sewerage related debris on nearby shore 
	5 i.gov.uk/pub lications/she llfish -action -p lans-2019 
	https://www.daera-n 
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	Figure
	Figure 4.13 - Inner Belfast Lough WwTWs 
	4.13 Figure 4.13 above shows the location ofthe designated she llfish waters with in Inner Belfast Lough,the designated bath ing waters in Outer Be lfastLough and the location ofthe 6WwTW that discharge into Be lfast Lough . As we llas be ing sub ject to the tide,a counter clockw ise gyre with in the lough directly impacts on the dispersalof nutrients from WwTW discharges, 
	4.13 Figure 4.13 above shows the location ofthe designated she llfish waters with in Inner Belfast Lough,the designated bath ing waters in Outer Be lfastLough and the location ofthe 6WwTW that discharge into Be lfast Lough . As we llas be ing sub ject to the tide,a counter clockw ise gyre with in the lough directly impacts on the dispersalof nutrients from WwTW discharges, 
	by draw ing the nutrients from Carrickfergus and Green island back into the shallow waters 

	ofthe inner lough. Th ishas adirect impact on the water quality at the designated She llfish Waters and subsequentlythe quality ofthe she llfish that are harvested. 
	ofthe inner lough. Th ishas adirect impact on the water quality at the designated She llfish Waters and subsequentlythe quality ofthe she llfish that are harvested. 

	NEED TO FACILITATE ECONOMIC GROWTH 
	4.14 In recent years the city has been revitalised through investment in cu lturalfac ilities,retail, leisure and housing. Prior to the Covid-19 had increased from 4million overn ight trips in 2013 to 5million trips in 2018,resu lting in an estimated £968m be ing spent inthe local economy annually. Belfast is at the centre of th is growth with new hotels open ing in the city in recent years and annualcru ise sh ip dockings more than doub ling,from 57 in2013 to 118 in 2018. 
	pandem ic, showed that NItourist numbers 
	the 2018AnnualTourism Statistics Report 
	Figure


	4.15 To continue to fac ilitate th iseconom ic deve lopment a modern,fit for purpose sewerage and drainage network is essential. Th iswas summed up succ inctlyatthe 2018 Be lfast Reg ion CityDealconference by the Institution ofC ivilEng ineers,who stated: 
	4.15 To continue to fac ilitate th iseconom ic deve lopment a modern,fit for purpose sewerage and drainage network is essential. Th iswas summed up succ inctlyatthe 2018 Be lfast Reg ion CityDealconference by the Institution ofC ivilEng ineers,who stated: 
	Figure
	“Ifyou want to put up the cranes you have to invest in the drains.” 
	Figure

	Figure
	Figure 4.14 - New Ulster University Belfast Campus under construction 
	Figure 4.14 - New Ulster University Belfast Campus under construction 


	Figure
	Figure 4.18 - Indicative Wastewater System Capacity 
	(N IWater willhonour existing comm itments to prov ide connections for prev iouslyapproved plann ing app lications) 
	© Crown copyright and database right 2020N IMA MOU577.7 
	Wastewater system capac ity constraints identified,under further investigation .Potentialfor NIWater to return negative responses to new plann ing consu ltations. 
	Wastewater system capac ity constraints identified, potentialfor NIWater to return negative responses to new plann ing consu ltations. 
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	CHAPTER 05 LIVING WITH WATER: THE NEW APPROACH 
	NEED FOR A NEW APPROACH 
	5.1 As outlined inchapter 4,much ofthe drainage and wastewater infrastructure serv ing greater Be lfast isin need of urgent upgrade and requ ires sign ificant leve ls of add itionalinvestment to protect against flood ing,enhance the water environment and to fac ilitate econom icgrowth. However, investment alone isnot enough,we need to do th ings differentlyand de liver an integrated and catchment based approach to future drainage and wastewater management. 
	5.2 The challenges ofde livering integrated drainage are recogn ised in Sustainab le Water, A LongTerm Water Strategy wh ich inc ludes a strateg ic aim to: 
	Sect
	Figure
	Provide Sustainab le Integrated Drainage in Ruraland Urban Areas. 

	Figure
	5.3 Th is is about taking a ho listic approach to rural and urban drainage provision by ensuring that watercourses,cu lverts,sewers,road drainage and surface water drainage are constructed and operated in an integrated manner to address flood risk. To ach ieve th is,stakeho lders must work together to deve lop and de liver 
	5.3 Th is is about taking a ho listic approach to rural and urban drainage provision by ensuring that watercourses,cu lverts,sewers,road drainage and surface water drainage are constructed and operated in an integrated manner to address flood risk. To ach ieve th is,stakeho lders must work together to deve lop and de liver 
	outcomes that: 
	• 
	• 
	• 
	• 
	are wider than the ind ividualfocus of any 

	one participant, in accordance with the approach taken in the Program me for Governm ent;and 

	• 
	• 
	address issues inwater quality and the risk 


	offlood ing at the sam etime. 
	overwhe lms piped drainage systems and causes sewer overflows and propertyflood ing (often with sewage). When th is now heavily-po lluted water drains away into the watercourses and sewerage networks it continues downstream to the next commun ity causing the same prob lems there. The vo lumes of water are often also too great for WwTW to accommodate resu lting in untreated sewage discharg ing into the watercourses and coastalwaters. 

	5.5 These prob lems can be allev iated through an 
	NEED FOR PARTNERSHIP WORKING 
	NEED FOR PARTNERSHIP WORKING 

	5.8 Although DfIRoads and Rivers,N IWater,and 
	the Northern Ire land Environment Agency 
	(N IEA)allhave some drainage responsibilities, the irfocus has trad itionallybeen on preparing These storage areas he lpeven out discharge to ind ividualresponsibilities re lated to drainage also prov iding arange ofhab itats to improve doesn’t always lend itse lfto so lving mu ltiple issues and prov iding benefits for all. 
	retains water during times ofh igh rainfall, 
	he lping to manage downstream flood ing. 
	investment plans to address the irown 
	mainta inriver flow intimes ofdrought wh ile 
	and wastewater management. Th isapproach 
	biod iversity. 

	5.6 Th iscatchment based approach isvery much 5.9 For examp le,one ofthe biggest issues that 
	inline with current best practice inc lud ing 

	recent gu idance by the Construction Industry Research and Information Assoc iation (C IRIA) 
	needs addressed isthe amount of surface 
	water entering our drainage and wastewater 

	on infrastructure. When clean rainwater mixes 
	‘De livering Better Water Management 

	with sewage, itnot on lyincreases wastewater co llection and treatment costs but italso causes increased instances ofpo llution and flood ing. However,as shown in Figure 5.9, th is is a prob lem that cannot be so lved by one 
	through the Plann ing System ’
	6
	. 

	organ isation in iso lation;an integrated and co llaborative approach is needed. 
	organ isation in iso lation;an integrated and co llaborative approach is needed. 

	6 iria.org/ItemDetail?iProductCode=C787F&Category=FREEPUBS 
	6 iria.org/ItemDetail?iProductCode=C787F&Category=FREEPUBS 
	https://www.c 


	Figure 5.9 - The Issue Cycle 
	03 
	03 
	Figure


	01 
	L o c a l A u th o rit y & O t h e r S ta k e h o ld e rs 
	Figure

	Rivers at current capac ity Proposed deve lopm ent 
	Figure
	Figure

	Need physicalspace to Requ ires surface and fou l attenuate and store water ISSUE d isc h arg e s 
	CYCLE 
	CYCLE 
	D fI R o a d s & R iv e r s 
	D fI R o a d s & R iv e r s 

	Figure
	N I W a te r 
	N I W a te r 

	02 
	Figure

	Sewers and WWTW at/beyond capac ity 
	Need storm water separation and surface water discharge to watercourse 
	DEVELOPMENT OF THE NEW LWWP APPROACH 5.11 These were the and the 
	Metropo litan Glasgow Strateg ic 
	Metropo litan Glasgow Strateg ic 
	Drainage Partnersh ip (MGSDP) 

	Figure

	RainScape 
	RainScape 

	Figure
	anew approach for integrated drainage and the RainScape programme inLlane lli. wastewater management. Th isworkhas inc luded exam ining alternative and innovative approaches that are be ing imp lemented in 
	other cities with catchments similar to Be lfast. Two examp les of effective partnersh ip and programme working were identified where stakeho lders had successfu lly worked together to de liver integrated shared drainage and wastewater management so lutions. 
	other cities with catchments similar to Be lfast. Two examp les of effective partnersh ip and programme working were identified where stakeho lders had successfu lly worked together to de liver integrated shared drainage and wastewater management so lutions. 

	CASE STUDY STORING SURFACE WATER IN GREEN SPACES 
	QUEEN MARY ’SWALK, LLANELL I,WALES 
	The sewerage network in Llane lli,Wales was under increasing pressure due to the high vo lumes of storm water ithad to manage. InSeptember 2013,We lshWater,working in co llaboration with 
	other stakeho lders,comp leted aRainScape pro ject to construct anatural conveyance and storage channe lknown as a‘swale’on the Queen Mary ’s Walkp laying fie lds. During periods ofheavy 
	other stakeho lders,comp leted aRainScape pro ject to construct anatural conveyance and storage channe lknown as a‘swale’on the Queen Mary ’s Walkp laying fie lds. During periods ofheavy 
	rainfallthe swaleho lds the water back,allow ing evaporation and infiltration before gradually re leasing the remaining water into the sewer network. The swale has been planted out with arange of attractive plants and trees to help ho ld back more rainwater. The pro ject,wh ich cost in the reg ion of£850,000 willpotentially remove approximate ly4,365 cub ic metres 

	(4.365 million litres)of water ayear from the sewer network. 
	(4.365 million litres)of water ayear from the sewer network. 

	Photos of Swale at Queen Mary’s Walk, Llanelli, Wales courtesy of ARUP 
	5.12 These programmes illustrated the benefits 
	of stakeho lders working together,to create catchment based so lutions,where: 
	of stakeho lders working together,to create catchment based so lutions,where: 
	• 
	• 
	• 
	surface water discharges into comb ined sewers are reduced or removed through a process known as ‘storm separation’; 

	• 
	• 
	surface water ismanaged at source; 

	• 
	• 
	drainage works undertaken in urban areas include afocus on improv ing amen ity and biod iversity(for example daylighting a culverted watercourse to reduce the risk 


	offlood ing may also allow th isto become an attractive feature with in an urban park); 

	Figure
	• 
	• 
	• 
	• 
	detailed asset surveys and integrated drainage modelling are used to assess the most effective way of conveying water to the sea; 

	• 
	• 
	detailed water quality sampling and integrated env ironmentalmodelling are used to determ ine the extent of increased storm storage and wastewater treatment; and 

	• 
	• 
	construction works are integrated to address alltypes offlood ing holistically at the same time. 



	NEED FOR CATCHMENT BASED SOLUTIONS 
	5.13 Drainage and wastewater so lutions imp lemented in the past have tended to be 
	of a conventional nature whether th is was via constructing bigger drainage pipes or bu ilding taller flood walls. These off -the -she lfso lutions are usually tried and tested with low levels of risk and therefore appear attractive. However, 
	of a conventional nature whether th is was via constructing bigger drainage pipes or bu ilding taller flood walls. These off -the -she lfso lutions are usually tried and tested with low levels of risk and therefore appear attractive. However, 

	CASE STUDY CONVENTIONAL SEWERAGE DESIGN 
	Figure

	In 2013,N IWater estimated thatfor the Glenmachan sewerage sub catchment ofBe lfast WwTW (wh ich isaround 15% ofthe totalarea thatdra ins to the works)over £150m wou ldbe requ ired to prov ide increased capac ity to address the risk of out of sewer flood ing and to close 21 unsatisfactory comb ined sewer overflows. 
	In 2013,N IWater estimated thatfor the Glenmachan sewerage sub catchment ofBe lfast WwTW (wh ich isaround 15% ofthe totalarea thatdra ins to the works)over £150m wou ldbe requ ired to prov ide increased capac ity to address the risk of out of sewer flood ing and to close 21 unsatisfactory comb ined sewer overflows. 
	A conventional so lution was scoped under wh ich the flow from these overflows wou ld be intercepted,stored in storm tanks before be ing drained viathe existing Be lfast Sewers Tunne l (Annex B)to Be lfastWwTW and then pumped up over 45 metres before be ing treated and finally d ischarged into Be lfast Lough. 
	Ifth isso lution had been constructed itwou ld have led to alegacy ofh igher operational costs and carbon em issions. Surface water from th is large area ofBe lfast wou ld have been pumped up to 5times,stored in mu ltiple locations, and finallytreated. The sheer scale ofth is conventionalso lution was thoughtto be the 
	on lyway ahead at that time as there was: 
	• 
	• 
	• 
	limited support to dealwith surface water at source from po licy makers and land owners; 

	• 
	• 
	limited capac ity inthe watercourses to allow anyfurther storm discharges so as to protect against flood ing downstream;and 


	as shown in the case study below,conventional so lutions can invo lve extensive operating and maintenance costs wh ich can make them unsustainab le in the long term . 
	• inadequate understand ing ofthe sources 
	ofpo 
	ofpo 
	ofpo 
	llution and how the environment naturally degrades and disperses po llution, wh ich requ ired NIEA to take a precautionary approach to future comb ined sewer 

	overflows 
	overflows 
	in order to have confidence that water quality targets wou ld be met. 


	The so lution for the Glenmachan Sewerage network isnow be ing re exam ined as part ofthe wider integrated dra inage investmentp lann ing workfor th isPlan. Th isinc ludes exam ining 
	opportun 
	opportun 
	opportun 
	ities to prov ide add itionalwatercourse capac ity to fac ilitate surface water discharges and reduce the load ing on the comb ined sewerage network wh ich cou ld reduce the scale 

	ofthe 
	ofthe 
	proposed sewerage upgrades. 


	Figure

	5.14 Conventionaldrainage and wastewater so lutions are often focussed on addressing the local symptoms of amore strateg icissue wh ich requ ires aco llaborative catchment based approach to so lve such as making space for surface water across an entire urban area. Because ofth is,conventionalsolutions sometimes inadvertentlycause or exacerbate prob lems elsewhere in the catchment. 
	5.15 For examp le,bu ilding aconventionalflood wall might prevent localised flood ing from a river. However,the increased water leve lsth iscreates in the river during a storm event cou ld prevent the surface drainage systems in the area be ing ab le to discharge during a storm event causing them to backup and create flood ing. The bigger prob lem may actuallybe the flow of water down the river during the storm event. The catchment based so lution might be to slow the river flow down byprov iding flood stor
	IMPORTANCE OF BLUE/GREEN INFRASTRUCTURE 
	5.16 Green spaces such as parks,sports pitches,golf courses,fie lds and private gardens have not trad itionally been considered to be drainage infrastructure. Yet,when these green spaces are deve loped and rep laced with hard surfaces, the rainwater that was previously absorbed and attenuated becomes surface water wh ich can cause flood ing. Green spaces therefore already play akey role in manag ing surface water flood risk and shou ld be considered as an integral part ofthe urban drainage system . 
	5.17 When considered ho listically,existing green spaces and blue corridors such as rivers can form an extensive city-w ide network ofb lue/ green infrastructure that can drain,absorb and retain water. Opportun ities for using blue/ green infrastructure are discussed in detailin Chapters 7,8 and 9. Blue/green infrastructure 
	5.17 When considered ho listically,existing green spaces and blue corridors such as rivers can form an extensive city-w ide network ofb lue/ green infrastructure that can drain,absorb and retain water. Opportun ities for using blue/ green infrastructure are discussed in detailin Chapters 7,8 and 9. Blue/green infrastructure 
	offers many more benefits to commun ities than just drainage by providing new opportun ities for walking and cyc ling and acting as a catalyst for culturalchange in the way we live and travel. The Infrastructure Minister,N icho la Mallon has recogn ised these benefits and has provided a new £20m blue/green infrastructure fund in 2020/21. In announc ing the new fund the Minister said: 
	Figure
	The £20m fund ing for blue/ green infrastructure willsupport 
	our commun ities through th is transformation,promoting active trave land shap ing our places to live in the new normal. Th isfund ing willbe commun ity led and departmentally supported. In partnersh ip we can ensure lasting change for peop le across the north. 
	Figure
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	CASE STUDY CONNSWATER COMMUNITY GREENWAY 
	Photo courtesy of www.scen icire land.com 
	Photo courtesy of www.scen icire land.com 

	The £40m Connswater Commun ityGreenway pro ject has deve loped anew 9km linear park through East Be lfast,wh ich connects existing green and open spaces and provides accessible paths for both walking and cyc ling. 
	The Greenwayfo llows the paths ofthe Connswater,Knock and Loop rivers wh ich have allbeen artific iallyaltered at some time in the past. The pro ject restored the rivers back to more naturalforms in order to increase biod iversity, allow ing greater pub lic access and improv ing the irgeneralappearance. Debrisand rubb ish were also removed from riverbanks and stone retaining walls were rep laced with more natural forms inc lud ing native aquatic planting. These 
	The Greenwayfo llows the paths ofthe Connswater,Knock and Loop rivers wh ich have allbeen artific iallyaltered at some time in the past. The pro ject restored the rivers back to more naturalforms in order to increase biod iversity, allow ing greater pub lic access and improv ing the irgeneralappearance. Debrisand rubb ish were also removed from riverbanks and stone retaining walls were rep laced with more natural forms inc lud ing native aquatic planting. These 
	measures aimed to support future improvements in the rivers’eco log icalstatus,as requ ired by the Water Framework D irective. 

	The Greenway has also he lped allev iate flood risk in East Be lfast. The flood alleviation element 
	The Greenway has also he lped allev iate flood risk in East Be lfast. The flood alleviation element 
	ofthe 
	ofthe 
	ofthe 
	ofthe 
	pro ject, incorporating 4.1km of new re inforced concrete floodwallsand 1.2km offlood embankments,has he lped to reduce the risk of flood ing to approximate ly1700homes. 

	One ofthe most visible elements ofthe Connswater Commun ity Greenway is a series of new pedestrian and cycle bridges wh ich now provide connections between commun ities, linking anetwork ofgreen spaces. The Connswater,Knock and Loop rivers wh ich acted as barriers to publicmovement at one time are now fac ilitating sustainab letravel and health ier lifestyles,and are reconnecting peop le and places. The Connswater Commun ityGreenway,wh ich cou ld have been de livered as separate flood allev iation and comm 

	of 
	of 
	co llaborative working;such as supporting commun ity cohesion,econom ic deve lopment, improvements in publichealth,c leaner rivers and greater flood resilience. 



	5.18 The importance of open blue/green spaces in manag ing our future drainage needs is recogn ised in Be lfast CityCounc il’sOpen Spaces Strategy. Through Strateg ic Princ iple 5(Increase resilience to climate change)the strategy states: 
	Ta b le 5 .1 9 LW W P D e s ig n P rin c ip le s 
	Ta b le 5 .1 9 LW W P D e s ig n P rin c ip le s 
	Figure

	Open space can be used to slow down surface water,reduc ing rates of discharge into our drainage system and reduc ing flood ing risk. As part of the Living With Water Programme,N I Water is working to he lp reduce these risks,and increase capac ity inan ag ing 
	8 

	Provide amen ity – consider soc ial, environmental and wider benefits. 
	Provide amen ity – consider soc ial, environmental and wider benefits. 

	surface water network,by increasing space to dealwith surges of surface water in existing open spaces. These Coord inate de livery to minimise disruption 
	9 C re ate m o re re silie n t syste m s, tac klin g c h alle n g e s o f c lim ate c h an g e an d e xc e e d an c e . 
	9 C re ate m o re re silie n t syste m s, tac klin g c h alle n g e s o f c lim ate c h an g e an d e xc e e d an c e . 
	areas wou ld be allowed to flood safe ly 
	10 
	and maximise value for money. 
	during heavy rainfallevents. 

	Promote sustainab ledevelopment and 
	Figure

	11 E stab lish c o st e ffe c tive so lu tio n s. 
	11 E stab lish c o st e ffe c tive so lu tio n s. 
	1 M an ag e / ad d re ss w ate r q u ality an d flo o d in g issu e s at so u rc e . 2 U se Su D S. M an ag e w ate r o n th e su rfac e w h e re fe asib le . 3 R e d u c e su rfac e w ate r flo w s in to th e c o m b in e d se w e rag e syste m . 4 M an ag e flo w s th ro u g h th e c atc h m e n t. R e d u c e p e ak rive r flo w s d o w n stre am w h e re ap p ro p riate . 5 M an ag e e xistin g in frastru c tu re – u p g rad e an d ad o p t/d e sig n ate p ro b le m atic P D I w h e re fe asib le . 6 M 
	12 
	plann ing po licy. 

	LWWP DESIGN PRINCIPLES 5.20 Figure 5.20provides examp les ofthe various types ofdrainage and wastewater 
	5.19 Bu ild ing on the experiences ofGlasgow and management measures be ing deve loped for Llane lli,LWWP stakeholders deve loped and the greater Be lfast area through th isPlan. agreed the follow ing design princ iples for develop ing integrated,sustainab lecatchment based solutions to meet the long term drainage and wastewater management needs 
	ofgreater Be lfast. 
	ofgreater Be lfast. 

	Lower Catchment Middle Catchment Upper Catchment 


	FIG.  5.20 - EXAMPLES OF CATCHMENT BASED DRAINAGE AND WASTEWATER MANAGEMENT SOLUTIONS 
	FIG.  5.20 - EXAMPLES OF CATCHMENT BASED DRAINAGE AND WASTEWATER MANAGEMENT SOLUTIONS 
	In Chapter 4 we illustrated the prob lem s and poor practices of m anag ing water through a catchm ent.  The d iagram be low illustrates the LWWP approach to m anag ing water through a catchm ent and the m easures we can take to protect aga inst flood ing, improve water qua lity and our env ironm ent and enab le the area to expand and deve lop .  Each of the num bers on the schem atic m ap re lates to a dra inage so lution or m easure that w ill contribute positive ly to our ob jectives. 
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	Upper Catchment Management 
	Upper Catchment Management 
	01 

	Measures cou ld inc lude drain b locking, tree p lanting etc.  to slow the flow of water at the top of the catchment. 

	02 River / Floodplain Reconnection 
	02 River / Floodplain Reconnection 
	Re -connecting our rivers to the natural floodp lain and allow ing areas to flood to protect properties downstream .  Measures could inc lude chang ing the river line, daylighting of culverted rivers and prov iding instream attenuation structures. 

	03 Urban SuDS 
	03 Urban SuDS 
	03 Urban SuDS 

	Measures cou ld inc lude SuDS Ponds, Wetlands, Swales, Wood land / Cross-field Hedge P lanting, retrofit, land management NFM, Detention Basins, Green roofs and Rainwater harvesting . 
	04 Water Run-off Infiltration 
	04 Water Run-off Infiltration 
	04 Water Run-off Infiltration 

	Measures to reduce surface water run -off such as Infiltration systems and pervious pavements.  A lso measures to prevent run -off from agricu ltural land such as filter / buffer strips to he lp improve water quality. 


	05 Storage 
	05 Storage 
	05 Storage 

	Constructed on line storage and offl ine storage to he lp manage the flow of water through the catchment, wh ich cou ld inc lude flood ing of mu lti-function areas such as car parks or green spaces. 

	06 Road Alterations 
	06 Road Alterations 
	06 Road Alterations 

	Measures such as chang ing the camber or alignment of the road cou ld he lp improve surface water run -off and he lp protect properties.  Measures cou ld also inc lude raising or lowering kerbs and road leve ls, drainage separation and design for exceedance. 

	07 Drainage Network Alterations 
	07 Drainage Network Alterations 
	07 Drainage Network Alterations 

	Measures cou ld inc lude storm separation, oversized p ipes to provide storage (hard SuDS), new sewers, CSOimprovements / c losures, b igger sewers. 

	08 Sewage treatment 
	08 Sewage treatment 
	08 Sewage treatment 

	Upgrade or new WwTW and improvement to WwTW outfalls.  

	Direct Defences 
	Direct Defences 
	Direct Defences 
	09 


	Measures such as flood walls and embankments, tidal barriers etc.  can reduce tidal and coastal flood risk. 
	DELIVERING AN INTEGRATED APPROACH TO DRAINAGE INVESTMENT 
	5.22 

	5.21 Itisrecogn ised that over 80% ofthe cap ital investment needed to imp lement the Plan willbe on hard eng ineered infrastructure measures,particu larly sewerage networks and WwTW. However,b lue/green infrastructure has an important ro leto play. Ifdeve loped and imp lemented successfu llyas part of afu lly integrated catchmentbased programme,th is should resu ltin the scaleand cost of some of the hard eng ineered so lutions be ing reduced 
	or, in some cases,not requ ired. 
	or, in some cases,not requ ired. 

	Figure 5.22 - The Solution Cycle 
	Th isapproach isnot currently‘business as usua but rather astep change in the waydrainage and wastewater ismanaged on acatchment basisand requ ires anew way of working. Th is step change cou ld mean that the so lution to a flood ing issue wh ich is the responsibility of 
	Th isapproach isnot currently‘business as usua but rather astep change in the waydrainage and wastewater ismanaged on acatchment basisand requ ires anew way of working. Th is step change cou ld mean that the so lution to a flood ing issue wh ich is the responsibility of 
	one drainage organ isation cou ld be so lved by ho lding water back in an area, like a green space,that isthe responsibility of an entire ly different organ isation. Th is approach is in line with recently issued gu idance from the Construction Industry Research and Information Assoc iation (C IRIA) -‘De livering Better Water ManagementThrough the Plann ing System ’. As illustrated in figure 5.22, by working co llaboratively the organ isations invo lved in drainage and wastewater can deve lop integrated so 
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	Network capac ity availab le with in the catchment. Reduced storm water treatment. 
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	Capac ity created with in river catchments-Storage vo lumes availab lefor surface/storm separation. Water attenuated and infiltrated in the catchment for longer, improving water quality. 
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	Figure 5.24 –Study Areas 
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	STAGE 2: LONG LISTING OF STAGE 4: DETAILED ANALYSIS AND OPPORTUNITIES AND INITIAL SCREENING SHORTLISTING (ONGOING) 
	5.25 The LWWP team then deve loped along 5.27 The finalstage invo lves the more detailed list ofpotentialdrainage and wastewater analysisnecessary to inform business cases. management solutions to he lpach ieve the Th isdetailed techn icaland cost benefit analysis Plan ob jectives. These potentialso lutions were willinform the finalschedu leofpreferred screened to see ifthey could contribute to options for each study area. As shown in meeting one or more ofthe ob jectives using figure 5.27 th isstage willbe
	that are be ing deve loped and used by the LWWP team to inform the scop ing ofpro jects STAGE 3: INITIAL ANALYSIS and the irprioritisation . Deve lopment and implementation ofthese new too lsrepresents 
	5.26 The potentialdrainage and wastewater achange inthe waydrainage and wastewater ismanaged on acatchment basisand willbe centralto the deve lopment of aNIIntegrated 
	management solutions ineach catchment 
	were then were assessed using ahigh leve l 

	MultiCriteriaAnalysis(MCA)scoring system that takes into account env ironmentalimpacts. The MCA used the follow ing ob jectives: 
	Drainage Investment Plann ing Gu ide. 

	Figure 5.27 – Detailed Analysis & Shortlisting 
	Figure 5.27 – Detailed Analysis & Shortlisting 
	• 
	• 
	• 
	Primary Ob jectives: Flood Risk,Water Quality and Growth . 

	• 
	• 
	Secondary Ob jectives: Natural Env ironm ent,Heritage,Soc ial Inclusion, Contribution to the economy and Design for Exceedance /C limate Change. 
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	Integrated Integrated 

	• 
	• 
	Techn icalOb jectives: Plannab ility, Bu ildab ility and Cost (both cap ital and m aintenance). 
	Env ironm enta l 
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	Mode lling 


	The potential schem es with the highest MCA 
	The potential schem es with the highest MCA 
	Figure
	score becam e the initiallypreferred options for each ofthe study areas,and were carried 
	In te g ra te d A p p ra is a ls & B u s in e s s C a s e s 
	forward to the next stage and inc luded in th is Plan – see Section 3. 
	Figure
	P ro je c t P r io r itis a t io n & In te g ra te d C a p ita l D e liv e r y 

	INTEGRATED ENVIRONMENTAL MODELLING (IEM) 
	INTEGRATED ENVIRONMENTAL MODELLING (IEM) 

	5.28 To inform th is Plan stakeho lders agreed in 2016 to invest around £3m on: 
	• 
	• 
	• 
	• 
	detailed surveys to assess all ofthe various sources ofpo llution that maybe impacting on water quality; 

	• 
	• 
	deve lopm ent of adetailed Integrated Env ironmentalModel(IEM)for the Inner Be lfast Lough catchment, includ ing the princ ipal watercourses,to understand how these po llutants interact with the naturalecosystem and how natural dispersion can impact water quality;and 

	• 
	• 
	the use of IEM to identify the optimum comb ination of sustainable measures to ach ieve water quality ob jectives in accordance with the Water Fram ework Directive, includ ing the future discharge standards for WwTW and wastewater storm tank sizes. 



	5.29 NIWater has been manag ing th iswork,most of wh ich is be ing carried out by the Agri-Food and Biosc iences Institute (AFBI). Feedback from the IEM independenttechn icalreviewers confirm th iswork isfullyaligned to,and in some areas exceeds,best practice in the UK and Ire land . Since inception the IEM has been overseen by asteering group that inc ludes DfI,N IWater, DAERA Marine,N IEA and the Utility Regulator. Most ofthe surveys have been completed and the models bu ilt,w ith the work to be comp lete
	INTEGRATED DRAINAGE MODELLING (IDM) 
	INTEGRATED DRAINAGE MODELLING (IDM) 
	5.30 As NIWater isnot responsiblefor manag ing all surface water in urban areas or for determ ining the investment requ ired in watercourses, its Drainage Area Plan (DAP)mode lsare focussed 
	on 
	on 
	on 
	the comb ined or fou lsewerage networks that are connected to WwTW. DAPs have never therefore inc luded the modelling of watercourses. In order to progress Stage 4 and assess the opportun ities for integrated drainage so lutions identified through IDIP Stages 1to 3indetailand to inform business cases,stakeho lders agreed the scope of ‘Integrated Drainage Mode ls’(IDM). These models willbe deve loped and used to understand allelements ofthe drainage system where sign ificant investment maybe necessary, from 

	ofthe 
	ofthe 
	IDM may inc lude catchment mode lling, particu larlyfor more complex areas. 


	5.31 Inearly2020,N IWater agreed to manage the IDM work,most of wh ich willbe carried out by spec ialist eng ineering compan ies based in Be lfast that have already been develop ing NI Water’sDAPs to ensure mode lalignment and integration. The IDM commenced in mid-2020 and is be ing overseen by a steering group that inc ludes DfIand NIWater. 
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	CASES 
	CASES 
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	Se c tio n 3 se ts o u t th e ap p ro ac h th at is 

	5.32 
	5.32 
	In o rd e r to p ro g re ss d e taile d ap p raisals o f in te g rate d d rain ag e sc h e m e s th at fo c u s o n LW W P o b je c tive s rath e r th an th o se o f an y sin g le p artic ip an t, n e w ap p raisal g u id an c e an d 
	b e in g p ro p o se d fo r m an ag in g d rain ag e an d w aste w ate r o n a c atc h m e n t b asis. Th e in itially p re fe rre d o p tio n s id e n tifie d th ro u g h th e ID IP p ro c e ss are p re se n te d in th e fo llo w in g c h ap te rs: 

	TR
	b u sin e ss c ase te m p late s are b e in g d e ve lo p e d . D e ve lo p m e n t is b e in g o ve rse e n b y a Ste e rin g G ro u p o f re p re se n tative s fro m D fI, D o F, D A ER A / N IE A , U tility R e g u lato r, N I W ate r & D fI R ive rs. 
	(i) 
	C h a p te r 6 – P o lic y M e a su re s -N e w p o lic ie s an d p ro c e d u re s to e n c o u rag e g re e n e r d rain ag e so lu tio n s an d a c o llab o rative ap p ro ac h to d rain ag e an d 

	5.33 
	5.33 
	Th is w ill se t o u t h o w th e six c o m p o n e n ts o f 
	w aste w ate r m an ag e m e n t; 

	TR
	ap p raisal (fin an c ial, m an u fac tu re d , in te lle c tu al, h u m an , so c ial an d re latio n sh ip , an d n atu ral), c an b e ap p lie d in th e LW W P c o n te x t to asse ss valu e fo r m o n e y in b u sin e ss c ase s an d to in fo rm p ro je c t p rio ritisatio n . A ll p ro p o sals in c lu d e d w ith in th e Plan w ill b e su b je c t to fu rth e r e n v iro n m e n tal asse ssm e n t an d asso c iate d ap p ro vals. 
	(ii) 
	C h a p te rs 7 , 8 & 9 – C a tc h m e n t B a se d S o lu tio n s – Th e se p o te n tial m e asu re s are fo c u se d o n m an ag in g rain w ate r m o re n atu rally th ro u g h th e c atc h m e n t b y c o n tro llin g ru n o ff, re d u c in g p e ak flo w s in th e d rain ag e syste m s an d p ro v id in g are as fo r flo o d sto rag e . Th e se m e asu re s in c lu d e b o th b lu e /g re e n in frastru c tu re an d 

	TR
	c o n ve n tio n al h ard e n g in e e re d m e asu re s. 

	TR
	(iii) C h a p te r 1 0 – U p g ra d e s to W a ste w a te r 

	TR
	Tre a tm e n t W o rk s – N o am o u n t o f 

	TR
	c atc h m e n t b ase d an d b lu e /g re e n 

	TR
	so lu tio n s w ill re m o ve th e n e e d fo r th e 

	TR
	e ffe c tive tre atm e n t o f th e w aste w ate r th at 

	TR
	w e p ro d u c e . U p g rad e s to W w T W w ith in 

	TR
	th e Plan are a are n e e d e d in te rm s o f th e 

	TR
	vo lu m e o f w aste w ate r th e y c an tre at an d 

	TR
	th e stan d ard to w h ic h it is tre ate d . 


	SECTION 2 SYNOPSIS 
	• 
	• 
	• 
	The policy,regu lation and fund ing of drainage and wastewater management in Northern Ireland is currently prov ided by a number ofd ifferent organ isations. 

	• 
	• 

	• 
	• 
	Much ofthe drainage and wastewater infrastructure serv ing the greater Belfast area isin need of urgent upgrade and requ ires sign ificant levels of investm ent. Wh ilst itwillbe achallenge to provide the estimated £1.4b illion of investment that is needed,th is Plan prov ides an 


	opportun ity to invest in essentialdrainage and wastewater infrastructure in Belfast and prov ide the foundation to grow the city in asustainab le manner. Without th is investment,flood ing and po llution will intensify and the future development of the city maybe further constrained . 
	opportun ity to invest in essentialdrainage and wastewater infrastructure in Belfast and prov ide the foundation to grow the city in asustainab le manner. Without th is investment,flood ing and po llution will intensify and the future development of the city maybe further constrained . 

	• NIWater has confirmed that,w ithoutth is investment,there isalike lihood that itwill not be ab le to prov ide new connections for new plann ing applications. In some parts 
	ofthe city,N IWater has already provided negative responses to new plann ing app lications due to constraints in its sewer networks. NIWater willcontinue to provide new connections for deve lopment with approved plann ing app lications. 
	ofthe city,N IWater has already provided negative responses to new plann ing app lications due to constraints in its sewer networks. NIWater willcontinue to provide new connections for deve lopment with approved plann ing app lications. 
	• 
	• 
	• 
	• 
	Other signs that the drainage systems and treatm ent works are becom ing increasingly 

	overwhe lmed and failing include:more regu lar instances offlood ing; increased sewage sp ills and po llution;and sewer co llapses and blockages. The frequency and intensity ofthese events willon ly continue to increase due to climate change, urban isation and alack of capac ity in the drainage and wastewater infrastructure. 

	• 
	• 
	• 
	One ofthe biggest issues that needs addressed isthe amount of rainwater entering our drainage and sewerage infrastructure. Not only does th is increase wastewater co llection and treatm ent costs by allow ing the surface water to mixwith sewage, it also causes increased instances 

	ofpollution and flood ing . Th isrequ ires an integrated and collaborative approach and cannot be solved by one organ isation in isolation . However,trad itionally ind ividual drainage organ isations have focussed on the irown area of responsibility,trying to so lve problem sby looking at the irown assets and issues. 

	• 
	• 
	The LWWP team is working with the drainage prov iders and other key stakeho lders to deve lop a new,strateg ic and sustainab le long -term approach to drainage and wastewater management. Th isapproach comb ines arange of workby various organ isations to make the most out ofthe opportun ities that already exist with in Belfast to improve the city ’s resilience,not just in terms of flood ing,but in terms of its ab ility to grow wh ilst de livering mu ltiple benefits to our com mun ities and the natural env ir
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	SECTION 03 
	THE PLAN 
	OUTPUTS 
	CONNSWATER COMMUNITY GREENWAY 
	C re a te a n d su sta in b e tte r p la c e s fo r p e o p le AMENITY DESIGN 
	BIO-DIVERSITY WATER QUALITY WATER QUANTITY SuDS 
	OVERVIEW 
	6.1 Sign ificant investment isneeded inBe lfast’s drainage and wastewater infrastructure to fac ilitate deve lopment and growth,reduce po llution and protect the city against flood ing. We also need to deve lop new po licy measures and to change and influence behaviour to ensure that maximum benefit isgained from 
	our investment and to avo id un intentional prob lems in the future,for examp le,through poor land managementpractices or flush ing inappropriate items down the to ilet. 
	our investment and to avo id un intentional prob lems in the future,for examp le,through poor land managementpractices or flush ing inappropriate items down the to ilet. 

	6.2 Th ischapter prov ides an overv iew ofkey po licy measures identified in the LongTerm Water Strategy as be ing necessary to fac ilitate integrated and sustainab le drainage prov ision . Th islist isnot exhaustive and maybe added to as the need for further policy isidentified through time. 
	Figure 6.3 – Benefits of SuDS 
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	Create and susta in better places for nature 
	Create and susta in better places for nature 
	SUSTAINABLE DRAINAGE SYSTEMS (SuDS) 
	Po licy Background 
	6.3 Sustainab leDrainage Systems (SuDS) isa co llective term for anumber of approaches to manage surface water that address flood ing and po llution and aim to improve local am en ities. 
	6.4 SuDS workby effective lymimicking the natural drainage cyc le wh ich has been altered by the increased use ofhard impermeab le surfaces in construction and deve lopment. Theydo th isby: 
	• 
	• 
	• 
	Storing run -off and re leasing it slow ly (atte n u atio n ); 

	• 
	• 
	Allow ing water to soak into the ground (infiltration) or evaporate; 

	• 
	• 
	Slowly transporting (conveying)water on the surface;and 

	• 
	• 
	Filtering out po llutants by allow ing sed iments to settle out. 


	6.5 Typ icallySuDS are referred to as hard or soft. Soft SuDS are usually naturalor landscaped features inc lud ing swales,detention ponds and permeab lepaving. Hard SuDS inc lude 
	oversized 
	oversized 
	oversized 
	pipes and attenuation tanks. There are manyd ifferent types ofSuDS,the cho ice of wh ich isdeterm ined by the localcharacteristics 

	ofthe 
	ofthe 
	site inc lud ing the space availab le, topography,geology and the availab le discharge po ints. There are other benefits of SuDS over trad itionaldrainage systems. For examp le, in housing deve lopments,SuDS have been shown to improve amen ity with the introduction oftrees and shrubs and fewer hard surfaces. It has been suggested that the use of soft SuDS and the improved visual attractiveness they provide has increased house values by 10% to 20%. 
	8


	8 Susdrain[on line]Benefits for deve lopers. Availab lefrom:http://n ia1.me/2p9 
	8 Susdrain[on line]Benefits for deve lopers. Availab lefrom:http://n ia1.me/2p9 



	CASE STUDY RAINGARDEN AT CLANDEBOYE PRIMARY SCHOOL, BANGOR 
	Clandeboye PrimarySchoo lin Bangor has, in afirst for Northern Ire land,created a rainwater garden in its 4acres of woodland,to reduce and prevent the risk offlood ing. The innovative flagsh ip pro ject byN IWater and the Departmentfor Infrastructure was a £70,000 investment as part of a wider SuDS system costing £1.7 million. 
	Clandeboye PrimarySchoo lin Bangor has, in afirst for Northern Ire land,created a rainwater garden in its 4acres of woodland,to reduce and prevent the risk offlood ing. The innovative flagsh ip pro ject byN IWater and the Departmentfor Infrastructure was a £70,000 investment as part of a wider SuDS system costing £1.7 million. 
	The system co llects rainwater flow ing overland from the schoo lplayground and filters itthrough astone and vegetation strip. Rainwater from the schoo lroof isdiverted and he ld in an underground storage un it (d isgu ised as a turtle). When the storage isfu llthe valve opens,re leasing the water down achanne lwh ich the pup ilsthen use as a duck run playfac ility. The water then co llects in 2sp litleve lponds,form ing the rainwater garden wh ich prov ides further water storage and afun educationalresourc

	Po licy Proposal 
	6.6 The Water and Sewerage Serv ices Act(Northern Ire land)2016 removed the automaticrightfor deve lopers to connect surface drains to the pub licsewerage system and prov ided NIWater with apower to refuse aconnection ifSuDShave not been considered. The Act also prov ides NI Water with powers to adopthard SuDS. However, the use of softSuDS in new deve lopments rema ins low due to issues and concerns around maintenance,ownersh ip and liab ility. 
	The pro ject reduces the risk offlood ing in the Clandeboye area as we llas encourag ing biod iversity and providing an add itional educationalresource for the pup ils. The rainwater garden provides an extra layer to the schoo l curricu lum on ecosystems,a hands on learn ing too lon the env ironment and asafe place for ch ildren to learn about living with water. 
	The pro ject reduces the risk offlood ing in the Clandeboye area as we llas encourag ing biod iversity and providing an add itional educationalresource for the pup ils. The rainwater garden provides an extra layer to the schoo l curricu lum on ecosystems,a hands on learn ing too lon the env ironment and asafe place for ch ildren to learn about living with water. 
	Figure
	The Departm ent for Infrastructure (DfI) is progressing po licy work to reso lve the fo llow ing issues that willenable soft SuDS to be widely adopted . 
	• 
	• 
	• 
	Estab lish procedures for the approval of SuDS and blue/green infrastructure to perm itconstruction and design in line with current CIRIA Gu idance. 

	• 
	• 
	Estab lish arrangem ents for the future maintenance of alltypes ofSuDS and blue/green infrastructure . 

	• 
	• 
	Make the consideration of alltypes of SuDS and blue/green infrastructure the preferred dra inage solution in all new deve lopm ent. 



	Figure
	NATURAL CATCHMENT MEASURES / NATURAL FLOOD MANAGEMENT 
	Policy Background 
	6.7 NaturalFlood Management (NFM) isabout sustainab lymanag ing land with in river catchments to provide flood storage during storm events, inorder to lower peak river flows and reduce the risk offlood damage. Possible measures inc lude: 
	• 
	• 
	• 
	• 
	Reforestation – woodlands offer natural rainwater co llection and attenuation wh ich reduces run -off in low intensity rainfall event; 

	• 
	• 
	River Floodpla in Restoration – rivers reconnected with naturalfloodplains where itcan be demonstrated that th is wou ld reduce downstream flood risk;and 

	• 
	• 
	• 
	Tem porary Flood Storage – at strateg ic locations with in the catchm ent,river banks can be lowered allow ing water to 

	oversp illonto ad jacent land,or land can be used for storing rainwater. 

	• 
	• 
	Wetlands – low lying land cou ldbe made into permanent flood storage. 


	• Restoring Peatland s -Figure 6.7 be low shows how dam scan be installed in channels with in peatland to retain water. Th is can reduce run -off,prevent po llution and protect these important hab itats. 
	Po licy Proposal 
	6.8 Opportun ities exist to utilise publicand private land such as parks,green spaces and farm land to provide appropriate flood storage for rivers and reduce surface run -off. 
	6.9 Anumber of opportun ity sites have been considered and identified with in th is Plan and are noted with in the follow ing chapters. However,there are currently no means of encourag ing and incentivising private land 
	owners to utilise the irland for NFM purposes. Therefore, in order to make fulluse of our green spaces,new po licygu idance willbe deve loped to enab le NFM to be considered and app lied where appropriate. 
	DfIisdevelop ing new policy and gu idance to encourage public and private landowners to utilise the ir land for NFM includ ing tree planting, wetlands, flood storage and attenuation . 

	Figure 6.7 - Drain blocking to reduce run-off from peatlands 
	Sect
	Figure

	COORDINATING FUTURE DELIVERY OF THE LIVING WITH WATER APPROACH 
	Policy Background 
	6.10 Sign ificant progress has alreadybeen made in recogn ising the ro le that blue/green spaces can prov ide in meeting our future drainage needs since inception ofthe LWWP and the so lid foundations prov ided by the Long Term Water Strategy. 
	6.11 For examp le,fo llow ing engagement with the LWWP team in2016 and adeve lopment process that inc luded a pub lic consultation, 
	6.11 For examp le,fo llow ing engagement with the LWWP team in2016 and adeve lopment process that inc luded a pub lic consultation, 
	Po licy Proposal 

	Be lfastC ityCounc il(BCC) launched aGreen and Blue Infrastructure Plan (GBIP)for Be lfast 6.13 Using blue/green spaces to attenuate and store in2020. Th isoutlines how vegetated areas water ison lyone aspect ofthe LivingW ith 
	(the green)and waterways (the blue)can Water approach to drainage and wastewater prov ide abroad range of econom ic,soc ial management as set out inChapter 5. Th is and env ironmentalbenefits inand around our approach also inc ludes necessaryhard urban areas. eng ineered measures such as flood defences, 
	larger pipes and enhanced WwTW. To de liver 
	larger pipes and enhanced WwTW. To de liver 

	6.12 The GBIPrecogn ises thatthese natural th isapproach,a new NIIntegrated Drainage and sem i-natural assets are increasing ly Investment Plann ing (IDIP)Gu ide along with seen as ‘infrastructure’and like any type of new mode lling and appraisaltoo lsare be ing infrastructure,these assets willon lycontinue deve loped. These should provide aso lidbasis to provide us with benefits ifwe active ly for the drainage providers working together plan, invest inand manage them to ensure to de liver acatchment based 
	departments and pub licbod ies. 
	departments and pub licbod ies. 

	6.14 Similarly, itwillbe important that th isapproach is reflected in future land use plann ing dec isions to ensure blue/green space can be retained for drainage. 
	Through the LWWP, DfI isdevelop ing new arrangem ents for acatchm ent based approach to dra inage and wastewater managem ent (in line with the proposed IDIP Gu ide)to: 
	Through the LWWP, DfI isdevelop ing new arrangem ents for acatchm ent based approach to dra inage and wastewater managem ent (in line with the proposed IDIP Gu ide)to: 
	• 
	• 
	• 
	be cham pioned, coord inated and funded centrally with inDfI includ ing determ ining the procurem ent strategy for each elem ent of the Plan; 

	• 
	• 
	• 
	be deve loped and delivered in partnersh ip with key stakeho lders includ ing large land owners, counc ils, 

	other governm ent departm ents and pub lic bod ies; and 

	• 
	• 
	becom eakey consideration infuture land use plann ing dec isions. 


	OTHER DRAINAGE & ENVIRONMENTAL POLICY MEASURES 
	6.15 There are anumber of other drainage and environmentalpo licy measures be ing taken forward byGovernment that willhe lp contribute to the 3key ob jectives ofthe Plan to: 
	• 
	• 
	• 
	protect from flood ing; 

	• 
	• 
	enhance the environm ent;and 

	• 
	• 
	grow the economy. 


	These are summarised in table 6.15. 
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	D e a lin g w ith L e g a c y D ra in a g e Issu e s (D fI) • A g re e w ay fo rw ard fo r d e alin g w ith flo o d in g c au se d b y su rfac e w ate r n o t b e in g ab le to d rain in to rive rs d u e to th e w ate r le ve ls c re ate d b y e xistin g flo o d d e fe n c e s. • Po lic y fo r d e alin g w ith le g ac y su rfac e w ate r flo o d in g c au se d b y ru n -o ff fro m p rivate lan d (e .g . fie ld s). • Fac ilitate th e p ro v isio n o f sto rm se w e rs fo r n e w an d e xistin g d e v e lo p 
	CHAPTER 07 BLACKSTAFF STUDY AREA CATCHMENT BASED SOLUTIONS 
	INTRODUCTION 
	7.1 As set out in Chapter 5,the Living W ith Water approach invo lves the deve lopment of catchmentbased so lutions wh ich are focused 
	on 
	on 
	on 
	on 
	manag ing rain water more naturallyby contro lling run -off,reduc ing peak flows in the dra inage systems and prov iding areas for flood storage. Th is chapter identifies the strateg ic drainage pressures and issues with in the Blackstaff study area and inc ludes potential 

	opportun 
	opportun 
	ities for integrated catchment based so lutions to address these. So lutions inc lude acomb ination ofpotentialblue/green infrastructure such as river restoration works and conventionalhard eng ineered measures such as sewerage network improvements. 



	7.2 The Blackstaff study area extends from Be lfastH ills in the west,to Ligon ielin the north,to Malone in the east and Finaghy in the south. An overv iew of the catchment isprov ided atfigure 7.5. 
	PRESSURES AND ISSUES 
	7.3 The ma inpressures and issues identified by the Techn icalWorking Group are: 
	• 
	• 
	• 
	• 
	Flood risk in various areas attributed to a number of sources inc lud ing surface water that is unab le to enter the drainage network and flood risk from rivers and sewerage networks that are overwhe lmed during storm events; 

	• 
	• 
	Water quality issues arising from unsatisfactory comb ined sewer overflows due to lack of capac ity with in sewerage networks, misconnections to the network (wastewater drains connected to storm on lydrains)and invasive spec ies along some rivers;and 

	• 
	• 
	Deve lopment issues throughoutthe area due to sewerage network capac ity constraints. 


	OPPORTUNITIES FOR INTEGRATED CATCHMENT BASED SOLUTIONS 
	7.4 Aseries of opportun ity sites for potential blue/green infrastructure were identified across the study area along with anumber 
	ofp 
	ofp 
	ofp 
	lanned cap italpro jects that cou ld be extended to cover integrated drainage. These are outlined in th ischapter and inc lude the surround ing Be lfast Hills where upper catchment management and NFM schemes cou ld be imp lemented to reduce run -off and increase water retention to slow the flow 

	of 
	of 
	surface water. These opportun ities also include existing cap italpro jects at Bood les Dam,BCC ’sPeace IVprogramme,the Urban Villages redeve lopment ofBallysillan Playing Fields,proposed NIWater sewerage network improvements and historic water features from the linen industry that cou ld be re -utilised to help reduce flood risk. 


	7.5 Itisemphasised that wh ilethese identified 
	opportun 
	opportun 
	opportun 
	ities have been sub ject to an initial high -leve lfeasibility,they are conceptual ind icative proposals that seek to identify and high light how we may optimise our existing environment,enab ling us to better manage and live with water. However,further opportun ities exist with in the various catchments to work with other governmentdepartments and pub lic bod ies such as the Northern Ire land Housing Executive. The LWWP team will continue to work with partners to exp lore 

	opportun 
	opportun 
	ities. Progression to aprogramme 

	of 
	of 
	cap italinvestment isdependent on the successfu loutcome ofpub lic engagement /consu ltation,detailed appraisaland design work and securing the necessary fund ing and approvals (e.g. business case,p lann ing). 
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	FIGURE 7.5 OVERVIEW OF BLACKSTAFF STUDY AREA 
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	CLOWNEY BALLYMURPHY FARSET LOWER BLACKSTAFF GLENMACHAN COLIN GLEN Th e B lac kstaff stu d y are a w as fu rth e r d iv id e d in to 6 sm alle r su b -c atc h m e n ts b ase d o n rive r flo w an d th e lo c atio n o f p re ssu re s. Th e lo c atio n s o f th e strate g ic p re ssu re s an d issu e s, alo n g w ith th e strate g ic o b je c tive s an d th e strate g ic o p p o rtu n ity-b ase d so lu tio n s fo r e ac h o f th e su b -c atc h m e n ts, c an b e se e n o n th e fo llo w in g m ap s. 
	Th e te rrain g e n e rally slo p e s fro m th e Be lfast H ills in th e w e st, Fin ag h y in th e so u th an d M alo n e in th e e ast to w ard s th e Blac kstaff R ive r at Bo u c h e r. 
	Th e te rrain g e n e rally slo p e s fro m th e Be lfast H ills in th e w e st, Fin ag h y in th e so u th an d M alo n e in th e e ast to w ard s th e Blac kstaff R ive r at Bo u c h e r. 

	Th e m ain rive rs are th e Blac kstaff, Fo rth , W o o d vale , Lad yb ro o k, C o lin G le n , Farse t an d th e Ballyg o m artin . A ll o f th e c o m b in e d / fo u l se w e r n e tw o rk d rain s to B e lfast W w T W w ith o n ly a sm all p ro p o rtio n o f th e su rfac e w ate r d rain ag e n e tw o rk in th e are a se p arate d fro m th e c o m b in e d syste m . 
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	PRESSURES / ISSUES AND OBJECTIVES 
	CLOWNEY CATCHMENT CATCHMENT OBJECTIVES • R e d u c e th e n u m b e r o f p e o p le an d p ro p e rtie s at risk o f flo o d in g w ith in an d d o w n stre am o f th e B e e c h m o u n t, G le n b an k D rive an d C ru m lin R o ad are as. • C o n trib u te to ac h ie vin g G o o d Ec o lo g ic al Statu s in th e Fo rth R ive r an d C lo w n e y W ate r an d G o o d Ec o lo g ic al Po te n tial in th e B lac kstaff R ive r. • Fac ilitate su stain ab le d e ve lo p m e n t ac ro ss th e are a an d fu rth 
	Sect
	Figure

	OPPORTUNITY BASED SOLUTIONS 01 02 BELFAST HILLS M an ag in g th e u p p e rm o st p arts o f th e rive r c atc h m e n ts c an re d u c e su rfac e w ate r ru n -o ff an d in c re ase w ate r atte n u atio n an d re te n tio n . W o o d lan d c re atio n , rip arian b u ffe r strip s an d d rain b lo c kin g slo w th e flo w s o f su rfac e w ate r an d sto re it. T h is w o rk c o u ld p o te n tially b e take n fo rw ard in p artn e rsh ip w ith BC C , th e N atio n al Tru st an d th e Be lfast H ills Par
	02 BOODLES DAM W o rk b e tw e e n D fI an d BC C in re latio n to th e re g e n e ratio n o f Lig o n ie l Park is e xam in in g o p p o rtu n itie s to re c o n n e c t an e xistin g M ill R ac e to B o o d le s D am an d p o te n tially p ro vid e u p to 2,500m 3 o f te m p o rary su rfac e w ate r sto rag e , lo w e rin g th e p e ak flo w s in th e Fo rth R ive r d u rin g a sto rm e ve n t an d h e lp in g to re d u c e flo o d risk. Re c o n n e c tio n o f th e M ill R ac e sh o u ld also h e lp im 
	01 03 
	03 FORTH RIVER / SPRINGFIELD DAM BC C ’s P E A C E IV p ro p o sals in c lu d e p ro vid in g a 12km C o m m u n ity G re e n w ay alo n g Fo rth R ive r fro m G le n c airn to Bo g M e ad o w s an d c arryin g o u t e n h an c e m e n ts at a n u m b e r o f site s alo n g th e w ay in c lu d in g Sp rin g fie ld D am & Park. E xp an d in g th e sc h e m e to p ro v id e fu rth e r in te g rate d w alkin g an d c yc lin g n e tw o rks th at fe atu re rive r se c tio n s p ro v id e s o p p o rtu n itie s t
	03 
	03 

	FORTH RIVER/CLOWNEY AREA - COMBINED SEWERAGE IMPROVEMENTS N I W ate r w o rks to p ro vid e in c re ase d c ap ac ity w ith in th e c o m b in e d se w e rag e n e tw o rk to g e th e r w ith ap p ro p riate sc re e n in g at C SO s to h e lp m itig ate flo o d risk an d im p ro ve w ate r q u ality. W o rks w ill b e d e p e n d e n t o n th e c o m p le tio n o f fu rth e r ap p raisals. 
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	CATCHMENT OBJECTIVES • R e d u c e th e n u m b e r o f p e o p le an d e s at risk o f flo o d in g w ith in an d d o w n stre am o f th e Ballysillan , iFlo o d risk in th e A rd o yn e , C ru m lin an d Ballysillan are as. 01 01 01 D e ve lo p m e n t issu e s th ro u g h o u t th e are a d u e to se w e rag e n e tw o rk c ap ac ity c o n strain ts. 
	PRESSURES / ISSUES AND OBJECTIVES 
	FARSET CATCHMENT 
	p ro p e rti 
	p ro p e rti 
	Ardoyne and Cruml n areas. 
	• 
	• 
	• 
	Contribute to ach ieving Good Ecolog icalPotential in the River Lagan . 

	• 
	• 
	Fac ilitate sustainab le development at Springfie ld Road and further downstream in Belfast City Centre. 
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	BELFAST HILLS M an ag in g th e u p p e rm o st p arts o f th e rive r c atc h m e n ts to re d u c e su rfac e w ate r ru n -o ff an d to in c re ase w ate r atte n u atio n an d re te n tio n . GLENWOOD / FARSET AREA – COMBINED SEWERAGE IMPROVEMENTS N I W ate r w o rks to p ro vid e in c re ase d c ap ac ity w ith in th e c o m b in e d se w e rag e n e tw o rk to g e th e r w ith ap p ro p riate sc re e n in g at C SO s to h e lp m itig ate flo o d risk an d im p ro ve w ate r q u ality. W o rks w ill b 
	BALLYSILLAN PLAYING FIELDS W o rkin g in p artn e rsh ip w ith th e U rb an Villag e s In itiative , BC C h as p ro d u c e d a lo n g -te rm d e ve lo p m e n t p lan to c re ate a th rivin g , w e lc o m in g an d sh are d sp ac e at Ballysillan P layin g Fie ld s. D fI to g e th e r w ith th e Exe c u tive O ffi c e an d BC C are e xam in in g o p p o rtu n itie s to e x te n d th e flo o d p lain are as th ro u g h th e p ark. Su c h o p p o rtu n itie s h ave th e p o te n tial to re d u c e flo o d ri
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	PRESSURES / ISSUES AND OBJECTIVES 
	BALLYMURPHY CATCHMENT 
	D e ve lo p m e n t issu e s th ro u g h o u t th e are a d u e to se w e rag e n e tw o rk c ap ac ity c o n strain ts. 01 
	D e ve lo p m e n t issu e s th ro u g h o u t th e are a d u e to se w e rag e n e tw o rk c ap ac ity c o n strain ts. 01 

	Flo o d risk in th e W h ite ro c k R o ad , Sp rin g fie ld R o ad , D ivism o re Park, B allym u rp h y R o ad , G le n alin a R o ad , M o yard Park are as, R o d n e y Parad e an d St Jam e s R o ad are as. 01 01 02 02 02 02 
	03 03 02 
	03 03 02 
	CATCHMENT OBJECTIVES 
	• 
	• 
	• 
	Reduce the num ber ofpeople / properties at risk offlood ing with in and downstream ofthe RodneyParade /St James Road,Wh iterockRoad / Springfield Road and Springfield Park / Moyard Park areas. 

	• 
	• 
	Contribute to ach iev ing Good Ecolog ical Potentialin the Blackstaff River. 

	• 
	• 
	Fac ilitate sustainable deve lopment in the Wh iterock Road and Springfield / Moyard He ights area as well as further downstream . 


	W ate r q u ality, ae sth e tic an d in vasive sp e c ie s issu e s in th e Blac kstaff R ive r, Ballym u rp h y Stre am an d Bo g M e ad o w s. 03 
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	BELFAST HILLS M an ag in g th e u p p e rm o st p arts o f th e rive r c atc h m e n ts to re d u c e su rfac e w ate r ru n -o ff an d to in c re ase w ate r atte n u atio n an d re te n tio n . 01 
	BOG MEADOWS T h e re is p o te n tia l w ith in th e B o g M e ad o w s to p ro v id e fu rth e r sto rm sto rag e as w e ll as lin k in g in w ith BC C ’s P E A C E IV p ro p o sals. O p p o rtu n ity e x ists to e x te n d th e C o m m u n ity G re e n w ay p ro p o sals to a c c o m m o d ate w o rks to re d u c e flo o d risk an d fre e u p c ap ac ity w ith in th e d o w n stre a m B lac ksta ff C u lv e rt. D u e to w a te r q u a lity issu e s w ith in th e B allym u rp h y Stre am , th e rive r is c
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	01 02 

	WHITEROCK / FALLS PARK O p p o rtu n itie s id e n tifie d w ith in th is are a to c re ate a n u m b e r o f o ffl in e sto rag e p o n d s, as w e ll as o n lin e atte n u atio n w o rks an d rive r re sto ratio n / re -m e an d e rin g th at c o u ld h e lp re d u c e th e flo o d risk in th e are a. Po te n tial also fo r rive r re sto ratio n w o rks to th e B allym u rp h y Stre am th at c o u ld b e tie d in to th e d e ve lo p m e n t o f BC C o w n e d g re e n sp ac e to c re ate an e n h an c e d
	02 03 
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	GLENMACHAN CATCHMENT 
	CATCHMENT OBJECTIVES 
	CATCHMENT OBJECTIVES 
	• 
	• 
	• 
	• 
	Reduce the number ofpeople downstream 

	ofthe SicilyPark,Upton Park,Lille Park, Stockmans Lane,G lenh illPark,O rchardville Crescent,Andersonstown Road /Glen Road and Greystown Avenue areas. 

	• 
	• 
	Contribute to ach iev ing Good Ecolog ical Potential in the Blackstaff River. 

	• 
	• 
	Fac ilitate sustainab ledevelopment inUpper Malone Road,Harberton,Glenm ona and Glen Road He ights area as we llas further downstream in Be lfast City Centre. 



	W ate r q u ality issu e s arisin g fro m se w ag e sp ills at C SO s as w e ll as w ate r q u ality issu e s in th e Blac kstaff R ive r. D e ve lo p m e n t issu e s th ro u g h o u t th e are a d u e to se w e rag e n e tw o rk c ap ac ity c o n strain ts. Flo o d risk in th e U p p e r Lisb u rn R o ad , Sic ily Park, U p to n Park, Lille Park, Sto c km an s Lan e , G le n h ill Park, O rc h ard v ille C re sc e n t, A n d e rso n sto w n R o ad , G le n Ro ad an d G re ysto w n A ve n u e . 01 01 01 02
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	BELFAST HILLS M an ag in g th e u p p e rm o st p arts o f th e rive r c atc h m e n ts to re d u c e su rfac e w ate r ru n -o ff an d to in c re ase w ate r atte n u atio n an d re te n tio n . ANDERSONSTOWN O p p o rtu n ity to re d e ve lo p so m e BC C o w n e d g re e n sp ac e b y o p e n in g u p c u lve rte d rive rs an d in c o rp o ratin g sto rm atte n u atio n fe atu re s. Th is h as th e p o te n tial to c re ate im p ro ve d g re e n sp ac e s w ith attrac tive p arklan d s an d rive r w alks
	FINAGHY NORTH O p p o rtu n ity to c arry o u t rive r alte ratio n s to p ro v id e sto rag e alo n g Lad yb ro o k R ive r alo n g th e p e rim e te r o f th e R ad iu s Viste o n Site . If c o u p le d w ith sto rm se p aratio n , th is c o u ld fre e u p c ap ac ity in th e se w e rag e n e tw o rk. Th e re are also o p p o rtu n itie s to lin k w ith th e Sto c km an s / Bo u c h e r c o n c e p ts. 04 
	FINAGHY SOUTH Se w e rag e an d d rain ag e n e tw o rk im p ro ve m e n ts in th e U p p e r Lisb u rn R o ad are a aim e d at re d u c in g th e risk o f flo o d in g in th e Sic ily / Lo c ksle y Park, M arg u e rite , U p to n / Lille Park are as o f so u th Be lfast, tie d in to N I W ate r’s G le n m ac h an Ph ase 1 an d 2 se w e rag e im p ro ve m e n t w o rks. 05 
	STOCKMANS / BOUCHER T h e Blac kstaff R ive r p asse s th ro u g h W o o d lan d s Playin g Fie ld s, M u sg rave Park an d Bo u c h e r R o ad Playin g Fie ld s b e fo re b e in g c u lve rte d fo r th e re m ain d e r o f its le n g th to th e R ive r Lag an . O p p o rtu n itie s e xist to c re ate sto rag e are as in th e se g re e n sp ac e s to allo w th e rive r to flo o d in th e se are as. O p p o rtu n itie s also e xist fo r sto rm w ate r sto rag e in th e re d u n d an t U p p e r Falls W w T W
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	PRESSURES / ISSUES AND OBJECTIVES 
	LOWER BLACKSTAFF CATCHMENT 
	01 
	01 
	03 D e ve lo p m e n t issu e s th ro u g h o u t th e are a d u e to se w e rag e n e tw o rk c ap ac ity c o n strain ts. 
	Flo o d risk in th e R o yal Vic to ria H o sp ital an d D o n e g all R o ad are a as w e ll as th e M aryville A ve n u e , G re at N o rth e rn Stre e t an d N o rth b ro o k Stre e t are as. 01 
	C ritic al in frastru c tu re -Blac kstaff R e lie f C u lve rt. W ate r q u ality in th e Blac kstaff R ive r. 02 03 
	CATCHMENT OBJECTIVES 
	• 
	• 
	• 
	Reduce the number ofpeop leand properties at risk from flood ing with in and downstream ofthe DonegallRoad, Maryv ille Avenue,Great Northern Street and Northbrook Street areas. 

	• 
	• 
	Contribute to ach ieving Good Ecolog ical Potential in the Blackstaff River and downstream in the River Lagan . 

	• 
	• 
	Fac ilitate sustainable development in Belfast City Centre. 
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	DONEGALL ROAD A s p art o f an y re g e n e ratio n p ro p o sals in th is are a, th e re is p o te n tial fo r sto rag e p o n d s to b e c re ate d in th e w aste g ro u n d b e sid e M o n arc h Stre e t. Th is c o u ld h e lp sto re sto rm w ate r fro m th e n e arb y Blac kstaff c u lve rt as w e ll as h e lp in g to c re ate an are a fo r b io d ive rsity. 01 
	BANKMORE SQUARE O p p o rtu n ity to p ro vid e lo c alise d sto rm w ate r atte n u atio n as p art o f th e re d e ve lo p m e n t o f Ban km o re Stre e t alo n g th e lin e o f th e p ro p o sals fo r th e Be lfast R ap id Tran sit Ph ase 2. 02 
	BANKMORE SQUARE O p p o rtu n ity to p ro vid e lo c alise d sto rm w ate r atte n u atio n as p art o f th e re d e ve lo p m e n t o f Ban km o re Stre e t alo n g th e lin e o f th e p ro p o sals fo r th e Be lfast R ap id Tran sit Ph ase 2. 02 

	01 03 04 02 
	03 DISTILLERY STREET Se w e rag e n e tw o rk im p ro ve m e n ts. 
	05 06 
	05 06 

	BELFAST TRANSPORT HUB D fI an d d e ve lo p e rs h ave b e e n e xam in in g o p p o rtu n itie s to d isc o n n e c t sto rm d rain ag e fro m th e c o m b in e d se w e r n e tw o rk, atte n u atin g it u sin g Su D S, b e fo re d isc h arg in g it in to th e B lac kstaff R ive r. Th is sto rm se p aratio n m ay, alo n g w ith o th e r se w e r n e tw o rk im p ro ve m e n ts, assist N I W ate r in ac c e p tin g th e in c re ase d fo u l flo w s in to th e c o m b in e d se w e rs th at w ill re su lt fr
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	CATCHMENT OBJECTIVES • R e d u c e th e n u m b e r o f p e o p le an d ie s at risk o f flo o d in g w ith in an d d o w n stre am o f th e H an n ah sto w n H ill to ac ks R o ad are a. b u te to ac h ie v in g G o o d E c o lo g ic al n th e C o lin G le n R ive r an d G o o d W aste m an ag e m e n t fac ilitie s in u p p e r c atc h m e n t are a h ave p o te n tial fo r im p ac ts o n w ate r q u ality. Flo o d risk in th e H an n h sto w n H ill, G le n R o ad , Le n ad o o n , Ste w artsto w n Ro ad
	PRESSURES / ISSUES AND OBJECTIVES 
	COLIN GLEN CATCHMENT 
	p ro p e rt 
	p ro p e rt 
	Bl 
	• 
	• 
	• 
	Contri Status i Eco log icalPotentialdownstream in the River Lagan . 

	• 
	• 
	Fac ilitate sustainable deve lopm ent in the catchment and downstream inthe Dunm urry and Finaghy areas. 


	E ro sio n an d d e p o sitio n issu e s w ith in th e C o lin R ive r d u rin g h ig h flo w s. 04 
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	BELFAST HILLS M an ag in g th e u p p e rm o st p arts o f th e rive r c atc h m e n ts to re d u c e su rfac e w ate r ru n -o ff an d to in c re ase w ate r atte n u atio n an d re te n tio n . 01 
	HANNAHSTOWN Lin kin g to Blac kstaff o p p o rtu n itie s, th e re is th e p o te n tial to c arry o u t d rain ag e n e tw o rk alte ratio n s to in te rc e p t an d re -d ire c t th e su rfac e w ate r flo w b y p ro vid in g c ap ac ity w ith in th e Lad yb ro o k R ive r. 02 
	01 
	03 02 

	COLIN GLEN CORRIDOR R ive r an d flo o d p lain re sto ratio n w o rks are p o ssib le alo n g th e C o lin G le n R ive r in p artn e rsh ip w ith th e C o lin G le n Tru st. W o rks c o u ld in c lu d e in stre am stru c tu re s (e .g . le aky d am s), rive r re -m e an d e rin g an d sm all sto rag e / d e te n tio n are as. O p p o rtu n itie s also e xist fo r fu rth e r sto rag e are as alo n g th e C o lin G le n R ive r an d Su ffo lk P layin g Fie ld s are as. Th e re is also ad d itio n al sto rag
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	CHAPTER 08 CONNSWATER & LAGAN EMBANKMENT STUDY AREA CATCHMENT BASED SOLUTIONS 
	INTRODUCTION 
	8.1 As set out inChapter 5,the Living WithWater approach invo lves the deve lopment of catchment based so lutions wh ich are focused 
	on manag ing rain water more naturallyby contro lling run -off,reduc ing peakflows in the drainage systems and providing areas for flood storage. Th is chapter identifies the strateg ic drainage pressures and issues with in the Connswater and Lagan Embankment study area and inc ludes potentialopportun ities for integrated catchment based so lutions to address these. So lutions inc lude acomb ination 
	on manag ing rain water more naturallyby contro lling run -off,reduc ing peakflows in the drainage systems and providing areas for flood storage. Th is chapter identifies the strateg ic drainage pressures and issues with in the Connswater and Lagan Embankment study area and inc ludes potentialopportun ities for integrated catchment based so lutions to address these. So lutions inc lude acomb ination 
	ofpotentialblue/green infrastructure such as river restoration works and conventional hard eng ineered measures such as sewerage network improvements. 

	8.2 Th is study area extends from the city centre in the west ofthe catchment towards Crawfordsburn in the north east. It covers the areas ofMalone and Stranm illisin the south west,Cregagh and Castlereagh in the south east and Dundonaldinthe east. An overview 
	ofthe catchment isprov ided at figure 8.5. 
	ofthe catchment isprov ided at figure 8.5. 

	PRESSURES AND ISSUES 
	8.3 The mainpressures and issues identified by the Techn icalWorking Group are: 
	• 
	• 
	• 
	• 
	Flood risk in various areas attributed to a number of sources inc lud ing tidalriskfrom the Lagan Estuary,surface water that is unab leto enter the drainage network and flood risk from rivers and sewerage networks that are overwhe lmed during storm events; 

	• 
	• 
	Water quality issues arising from unsatisfactory comb ined sewer overflows due to lack of capac ity with in sewerage networks,m isconnections to the network 


	(wastewater drains connected to storm 
	on lydrains)and invasive spec ies along some rivers;and 
	• Deve lopment issues throughoutthe area due to sewerage network capac ity constraints. 
	OPPORTUNITIES FOR INTEGRATED CATCHMENT BASED SOLUTIONS 
	8.4 Aseries of opportun ity sites for potentialblue/ green infrastructure were identified across the study area along with anumber ofp lanned cap italpro jects that cou ld be extended to cover integrated drainage. These are outlined in th is chapter and inc lude the surround ing Castlereagh, Craigantlet and Ho lywood Hills where upper catchment management and NFM schemes cou ld be imp lemented to reduce run -off and increase water retention to slow the flow of surface water from the hills. These opportun it
	8.5 Itisemphasised that wh ilethese identified 
	opportun 
	opportun 
	opportun 
	ities have been sub ject to an initial high -leve lfeasibility,they are conceptual ind icative proposals that seek to identify and high lighthow we may optimise our existing env ironment,enab ling us to better manage and live with water. However,further opportun ities exist with in the various catchments to work with other governmentdepartments and pub lic bod ies such as the Northern Ire land Housing Executive. The LWWP team willcontinue to work with partners to exp lore opportun ities. Progression to apro

	outcome 
	outcome 
	ofpub lic engagement / consu ltation, detailed appraisaland design work and securing the necessary fund ing and approvals (e.g. business case,p lann ing). 
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	T h e te rrain g e n e rally slo p e s fro m th e C raig an tle t H ills to B e lfast Lo u g h an d th e C astle re ag h H ills an d M alo n e to th e R ive r Lag an . T h e e aste rn p art o f C raig an tle t H ills an d th e e aste rn C astle re ag h H ills slo p e aw ay fro m B e lfast to w ard s D u n d o n ald an d C o m b e r. T h e m ain rive rs are th e Lag an , Farse t, Lo w e r B lac kstaff (re lie f c u lve rt), C o n n sw ate r, K n o c k, Lo o p , E n le r, Tillysb u rn Stre am , K n o c kn ag 
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	T h e C o n n sw ate r & Lag an E m b an km e n t stu d y are a w as fu rth e r d iv id e d in to 5 sm alle r su b -c atc h m e n ts b ase d o n rive r flo w an d th e lo c atio n o f p re ssu re s. T h e lo c atio n s o f th e strate g ic p re ssu re s an d issu e s, alo n g w ith th e strate g ic o b je c tive s an d th e strate g ic o p p o rtu n ity b ase d so lu tio n s fo r e ac h o f th e su b -c atc h m e n ts, c an b e se e n o n th e fo llo w in g m ap s. 
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	PRESSURES / ISSUES AND OBJECTIVES 
	LAGAN CATCHMENT CATCHMENT OBJECTIVES • R e d u c e th e n u m b e r o f p e o p le an d p ro p e rtTid al flo o d risk th ro u g h o u t Be lfast C ity C e n tre alo n g w ith b ac k d rain ag e issu e s in th e C o rp o ratio n Stre e t are a re su ltin g fro m w ate r th at is u n ab le to re c e d e d u rin g h ig h tid e s an d tid al flo o d s. Lag an E stu ary c u rre n tly failin g to ac h ie ve G o o d Ec o lo g ic al Po te n tial. D e ve lo p m e n t issu e s th ro u g h o u t th e are a d u e to s
	ies at 
	ies at 
	risk of coastalflood ing from the Lagan Estuary 
	and Belfast Lough. 
	• 
	• 
	• 
	Reduce the number ofpeople and properties at risk offlood ing with in the Ravenh illarea. 

	• 
	• 
	Contribute to ach iev ing Good Ecolog ical Potential in the Lagan Estuary and downstream to Belfast Harbour,and Good Ecolog icalStatus in Be lfast Lough . 

	• 
	• 
	Fac ilitate sustainab ledevelopment inBelfast City Centre. 
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	YORK STREET INTERCHANGE Bu ild in g o n th e p ro p o sals b e in g take n fo rw ard b y D fI R o ad s to re d e ve lo p th e Yo rk Stre e t in te rc h an g e , th e re is an o p p o rtu n ity to in c re ase ru n -o ff atte n u atio n an d w o rk w ith N I W ate r to in c re ase th e am o u n t o f sto rm w ate r se p aratio n as p art o f th e p ro p o sals. SEWERAGE NETWORK IMPROVEMENTS N I W ate r h as id e n tifie d a n u m b e r o f se w e rag e n e tw o rk im p ro ve m e n ts th at w ill in c lu d e C
	o f th e flo o d d e fe n c e s c an b e v ie w e d at h ttp s:// w w w .in frastru c tu re -n i.g o v .u k/to p ic s/rive rs-an d -flo o d in g /rive rs-an d -flo o d in g -p ro je c ts . 
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	PRESSURES / ISSUES AND OBJECTIVES 
	CONNSWATER CATCHMENT CATCHMENT OBJECTIVES • R e d u c e th e n u m b e r o f p e o p le / p ro p e rtie s an d in frastru c tu re at risk o f flo o d in g in th e are as n o te d ab o ve . • C o n trib u te to ac h ie v in g G o o d E c o lo g ic al Po te n tial in th e C o n n sw ate r d o w n stre am to B e lfast D e ve lo p m e n t p re ssu re at C astle h ill M an o r are a alo n g w ith se w e rag e n e tw o rk c ap ac ity issu e s th ro u g h o u t th e stu d y are a. 01 01 01 01 01 01 02 02 Flo o d r
	Harbour,and Good Ecolog ical Status in Belfast Lough . 
	Harbour,and Good Ecolog ical Status in Belfast Lough . 
	• Fac ilitate sustainable deve lopment in the sub -catchm ent area. 
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	OPPORTUNITY BASED SOLUTIONS CONNSWATER RIVER CORRIDOR Po te n tial fo r sto rm w ate r ru n -o ff re d u c tio n , in c lu d in g A vo n ie l Le isu re C e n tre re -d e ve lo p m e n t, Ballym ac arre tt W alkw ay, th e K in g G e o rg e V Playin g Fie ld s lin ke d in to G le n to ran F C ’s p lan s fo r th e re -d e ve lo p m e n t o f th e O val Stad iu m an d N I W ate r’s re p lac e m e n t o f Syd e n h am W w PS. BC C an d N I W ate r h ave alre ad y am e n d e d th e tim in g o f so m e sc h e m e 
	KNOCK RIVER CORRIDOR Po te n tial rive r re sto ratio n in th e g ro u n d s o f Sto rm o n t E state . O p p o rtu n itie s also e xist alo n g th e K n o c k R ive r n e ar C h e rryv alle y, G iln ah irk Stre am an d K in g sw ay Stre am in c lu d in g G iln ah irk Park an d Tu llyc arn e t Park. In ad d itio n , N I W ate r h as id e n tifie d a n u m b e r o f se w e rag e n e tw o rk im p ro ve m e n ts th at w ill in c lu d e C SO sc re e n in g an d th e p ro v isio n o f ad d itio n al sto rag e . 
	ORANGEFIELD STREAM CORRIDOR: Lan d in th e D ixo n Park, G re e n v ille Park are a th at c o u ld c o m p le m e n t th e w o rk c arrie d o u t o n th e C o n n sw ate r G re e n w ay. 03 
	01 04 02 
	03 
	03 

	0605 
	LOOP RIVER CORRIDOR W o rkin g in p artn e rsh ip w ith th e N atio n al Tru st to c re ate a w e tlan d in th e Lisn ab re e n y are a, th e re is p o te n tial to p ro v id e fu rth e r sto rm w ate r sto rag e as p art o f th e sc h e m e . Th is c o u ld b e lin ke d to th e p o te n tial w ith in th e C re g ag h G le n an d are as alo n g th e Lo o p R ive r to h e lp sto re sto rm w ate r an d re d u c e su rfac e w ate r ru n -o ff. Th e se are as in c lu d e C re g ag h G re e n an d Playg ro u n d
	CASTLEREAGH AND CRAIGANTLET HILLS M an ag in g th e u p p e r m o st p arts o f th e rive r c atc h m e n ts to re d u c e su rfac e w ate r ru n -o ff an d in c re ase w ate r atte n u atio n an d re te n tio n . W o o d lan d c re atio n , rip arian b u ffe r strip s an d d rain b lo c kin g to sto re an d slo w su rfac e w ate r flo w s. G ive n th at m o st o f th e su rro u n d in g h illsid e is in p rivate o w n e rsh ip , an y p o te n tial w o rks m ay n e e d to b e c arrie d o u t in p artn e rsh
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	PRESSURES / ISSUES AND OBJECTIVES 
	HOLYWOOD CATCHMENT 
	Flo o d risk in H o lyw o o d , G le n d arrag h are a o f K n o c kn ag o n e y, Parkw ay, G arn e rv ille , Lo w e r H o lyw o o d R o ad , K n o c kn ag o n e y D rive an d K n o c kn ag o n e y Park. Th is in c lu d e s p o te n tial flo o d risk arisin g fro m p rivate d rain ag e in frastru c tu re in th e G le n d arrag h are a. 01 
	Flo o d risk in H o lyw o o d , G le n d arrag h are a o f K n o c kn ag o n e y, Parkw ay, G arn e rv ille , Lo w e r H o lyw o o d R o ad , K n o c kn ag o n e y D rive an d K n o c kn ag o n e y Park. Th is in c lu d e s p o te n tial flo o d risk arisin g fro m p rivate d rain ag e in frastru c tu re in th e G le n d arrag h are a. 01 
	D e ve lo p m e n t p re ssu re o f a n e w p o w e r statio n w ith in Be lfast H arb o u r E state alo n g w ith se w e rag e n e tw o rk c ap ac ity issu e s th ro u g h o u t th e stu d y are a. 03 
	01 02 
	01 01 02 02 02 02 W ate r q u ality issu e s in H o lyw o o d , Parkw ay, G arn e rville , Lo w e r H o lyw o o d R o ad are as, K n o c kn ag o n e y D rive an d K n o c kn ag o n e y Park. W ate r q u ality an d o d o u r issu e s b e lie ve d to b e asso c iate d w ith u n satisfac to ry d isc h arg e s fro m c o m b in e d se w e r o ve rflo w s to th e lag o o n s alo n g sid e th e Syd e n h am B yp ass an d th e ir c o n trib u tin g rive rs. 03 
	CATCHMENT OBJECTIVES 
	• 
	• 
	• 
	Reduce the number ofpeop le and properties at risk offlood ing with inand downstream of the Knocknagoney,Parkway,Garnerville and Lower Ho lywood Road areas. 

	• 
	• 
	Contribute to ach iev ing Good Ecolog ical Status in Belfast Lough . 

	• 
	• 
	Fac ilitate sustainab ledevelopment inthe sub -catchment area inc lud ing Be lfast H arb o u r. 
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	GOLF COURSE STREAM CORRIDOR Po te n tial fo r flo o d p lain re sto ratio n w o rks to h e lp slo w th e flo w o f w ate r th ro u g h th e c atc h m e n t in c lu d in g G le n lyo n Park an d alo n g th e C ro ft Bu rn an d W o o d lan d s Stre am . Po te n tial o p p o rtu n itie s in D A E R A o w n e d lan d s at R e d b u rn Park in th e fo rm o f N FM an d are as o f e n g in e e re d sto rag e . Th e se w o rks c o u ld b e c o m p le m e n te d b y in c re ase d atte n u atio n p o te n tial in th 
	04 
	04 

	03 02 
	03 
	03 

	SEWERAGE NETWORK IMPROVEMENTS N I W ate r im p ro ve m e n ts in M y Lad y ’s M ile are a 04 
	TILLYSBURN STREAM CORRIDOR W o rkin g w ith vario u s o rg an isatio n s, in c lu d in g D fI R o ad s an d B C C , th e re is th e p o te n tial to allo w su rfac e w ate r in to sto rag e are as w ith in th e p ro p o se d p ark an d rid e site at Tillysb u rn an d K n o c kn ag o n e y Lin e ar Park. W o rks to n e arb y w ate rc o u rse s in th e fo rm o f flo o d p lain re sto ratio n o r in stre am stru c tu re s also h ave th e p o te n tial to in c re ase c ap ac ity. 03 
	HOLYWOOD HILLS M an ag in g th e u p p e rm o st p arts o f th e rive r c atc h m e n ts to re d u c e su rfac e w ate r ru n -o ff an d to in c re ase w ate r atte n u atio n an d re te n tio n . W o o d lan d c re atio n , rip arian b u ffe r strip s an d d rain b lo c kin g to sto re an d slo w su rfac e w ate r flo w s. G ive n th at m o st o f th e su rro u n d in g h illsid e is in p riv ate o w n e rsh ip , an y p o te n tial w o rks m ay n e e d to b e c arrie d o u t in p artn e rsh ip w ith D A E 
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	PRESSURES / ISSUES AND OBJECTIVES 
	SEAHILL CATCHMENT 
	CATCHMENT OBJECTIVES WATER QUALITY ISSUES C u rre n t W ate r Fram e w o rk D ire c tive statu s o f th e C raw fo rd sb u rn R ive r is M o d e rate Ec o lo g ic al Statu s. W ate rb o d y is failin g to ac h ie ve G o o d Ec o lo g ic al Statu s. 01 01 
	• 
	• 
	• 
	• 
	Contribute to ach ieving Good Ecolog icalStatus in the Crawfordsburn River surface waterbody. 

	• 
	• 
	Fac ilitate sustainab ledevelopment in the sub -catchment area. 
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	PRESSURES / ISSUES AND OBJECTIVES 
	DUNDONALD CATCHMENT CATCHMENT OBJECTIVES • R e d u c e th e n u m b e r o f p e o p le an d p ro p e rtie s at risk o f flo o d in g w ith in an d d o w n stre am o f th e C o m b e r R o ad , D u n d o n ald R o ad , D u n lad y R o ad , U p p e r N e w to w n ard s W ate r q u ality issu e s asso c iate d w ith u n satisfac to ry C SO s in th e D u n d o n ald are a. D e ve lo p m e n t issu e s th ro u g h o u t th e are a d u e to se w e rag e n e tw o rk c ap ac ity c o n strain ts. Flo o d risk in th 
	Road,Ballyoran,Carrowreagh,Dundonald Village area and East LinkRoad .Also downstream inthe Comber area. 
	• 
	• 
	• 
	Contribute to ach ieving Good Eco log icalPotential in the Enler River and Good Eco log icalStatus downstream in Strangford Lough. 

	• 
	• 
	Fac ilitate sustainab ledevelopment inthe sub -catchm ent area and downstream inComber. 
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	CHAPTER 09 NORTH FORESHORE STUDY AREA CATCHMENT BASED SOLUTIONS 
	INTRODUCTION OPPORTUNITIES FOR INTEGRATED CATCHMENT BASED SOLUTIONS 
	9.1 As set out in Chapter 5,the Living W ith Water approach invo lves the deve lopment of 
	9.4 Aseries of opportun ity sites for potentialblue/ catchmentbased so lutions wh ich are focused 
	green infrastructure were identified across the 
	green infrastructure were identified across the 
	green infrastructure were identified across the 
	on manag ing rain water more naturallyby 


	study area along with anumber ofp lanned contro lling run -off,reduc ing peak flows in 
	cap italpro jects that cou ld be extended to the dra inage systems and prov iding areas 
	cover integrated drainage. These are outlined for flood storage. Th is chapter identifies the 
	in th ischapter and inc lude the surround ing strateg ic drainage pressures and issues with in 
	hills and existing blue/green spaces such as the North Foreshore study area and inc ludes 
	Be lfastWaterworks where upper catchment potentialopportun ities for integrated catchment 
	management and NFM schemes cou ld be based so lutions to address these. So lutions 
	implemented to reduce run -off and increase inc lude acomb ination ofpotentialblue/green 
	water retention to slow the flow of surface infrastructure such as river restoration works and 
	water from the hills. These opportun ities also conventionalhard eng ineered measures such as 
	inc lude existing cap italpro jects such as the NI sewerage network improvements. 
	Water sewerage network improvements. 
	Water sewerage network improvements. 

	9.2 Th is North Foreshore study area extends from 
	9.2 Th is North Foreshore study area extends from 
	9.5 Itisemphasised that wh ileidentified 
	Duncairn and Fortw illiam in the south to 
	opportun ities have been sub ject to an initial
	Newtownabbey in the west and Carrickfergus 
	high -leve lfeasibility,they are conceptual
	in the north. An overv iew ofthe catchment is 
	ind icative proposa ls that seek to identify and 
	prov ided at figure 9.5. 

	high lighthow we may optimise our existing env ironment,enab ling us to better manage and live with water. However,further opportun ities 
	high lighthow we may optimise our existing env ironment,enab ling us to better manage and live with water. However,further opportun ities 

	PRESSURES AND ISSUES 
	exist with in the various catchments to work 
	exist with in the various catchments to work 

	9.3 The ma inpressures and issues identified by 
	9.3 The ma inpressures and issues identified by 
	with other governmentdepartments and pub lic 

	bod ies such as the Northern Ire land Housing 
	the Techn icalWork ing Group (TWG)can be 

	summarised as fo llows: 
	summarised as fo llows: 
	summarised as fo llows: 
	Executive. The LWWP willcontinue to work with these partners to exp lore these opportun ities. 

	• Flood risk in various areas attributed to a 
	• Flood risk in various areas attributed to a 
	Progression to aprogramme of cap ital
	number of sources, inc lud ing capac ity issues 
	investment isdependent on the successfu l
	in the sewerage networks; 
	outcome ofpub lic engagement /consu ltation, 
	• Water qua lity issues arising from 
	detailed appraisaland design work,and 
	unsatisfactory comb ined sewer overflows 
	securing the necessary fund ing and approvals 
	due to lack of capac ity with in sewerage 
	(e.g. business case,p lann ing). 

	networks,m isconnections to the network (wastewater drains connected to storm on ly drains)and invasive spec ies along some rive rs; an d 
	• Deve lopment issues throughoutthe area due to sewerage network capac ity constraints. 

	FIGURE 9.5 – OVERVIEW OF NORTH FORESHORE STUDY AREA | 1 0 9 
	T h e m ain rive rs are th e B allym artin W ate r, M ile W ate r, T h re e M ile W ate r, Lisn alin c h y B u rn , W o o d b u rn R ive r, C o p e lan d W ate r an d K ilro o t R ive r, all o f w h ic h d isc h arg e in to B e lfast Lo u g h . Th e te rrain g e n e rally slo p e s so u th e aste rly to w ard s B e lfast Lo u g h . 
	CARRICKFERGUS 
	CARRICKFERGUS 

	GREENISLAND 
	WHITEHOUSE & MALLUSK 
	WHITEHOUSE & MALLUSK 
	FORTWILLIAM 
	Th e se w e rag e n e tw o rk w ith in th e stu d y are a d rain s to th e B e lfast W w T W at D arg an R o ad , W h ite h o u se W w T W fac ilitie s b e sid e th e M 5, G re e n islan d W w T W o n th e A 2 B e lfast R o ad an d C arric kfe rg u s W w T W ad jac e n t to th e A 2 B e lfast R o ad . Th e se w e rag e n e tw o rks are p re d o m in an tly c o m b in e d , w ith th e n e w e r d e ve lo p m e n ts, typ ic ally lo c ate d to w ard s th e o u te r e x te n ts, c o m p risin g se p arate su rf

	T h e N o rth Fo re sh o re stu d y are a w as fu rth e r d ivid e d in to 4 sm alle r su b -c atc h m e n ts b ase d o n rive r flo w an d th e lo c atio n o f p re ssu re s. Th e lo c atio n s o f th e strate g ic p re ssu re s an d issu e s, alo n g w ith th e strate g ic o b je c tive s an d th e strate g ic o p p o rtu n ity b ase d so lu tio n s fo r e ac h o f th e su b -c atc h m e n ts, c an b e se e n o n th e fo llo w in g m ap s. 
	© Crown copyright and database right 2020N IMA MOU577.7 
	© Crown copyright and database right 2020N IMA MOU577.7 

	PRESSURES / ISSUES AND OBJECTIVES 
	FORTWILLIAM CATCHMENT 
	Flo o d risk in th e M o u n t Ve rn o n , Parkm o u n t R o ad , Sh o re R o ad , Lo u g h sid e R e c re atio n al C e n tre , G raym o u n t, W h ite w e ll, Lim e sto n e R o ad , Fo rtw illiam , A n trim R o ad , A le xan d ra G ard e n s, C ave H ill R o ad , Yo rk R o ad an d Sh o re R o ad are as. Flo o d risk asso c iate d w ith c ap ac ity, o p e ratio n an d asse t c o n d itio n o f w aste w ate r syste m in Fo rtw illiam Pu m p in g Statio n an d G ro ve Le isu re C e n tre are as. 01 
	W ate r q u ality issu e s in th e Lim e sto n e R o ad , G ro ve Le isu re C e n tre , Fo rtw illiam , A n trim Ro ad , A le xan d ra G ard e n s, N o rth C irc u lar R o ad , Yo rk R o ad an d Sh o re R o ad are as asso c iate d w ith u n satisfac to ry C SO s in c lu d in g c o n d itio n an d p e rfo rm an c e o f a strate g ic w aste w ate r p u m p in g statio n . 02 
	W ate r q u ality issu e s in th e Lim e sto n e R o ad , G ro ve Le isu re C e n tre , Fo rtw illiam , A n trim Ro ad , A le xan d ra G ard e n s, N o rth C irc u lar R o ad , Yo rk R o ad an d Sh o re R o ad are as asso c iate d w ith u n satisfac to ry C SO s in c lu d in g c o n d itio n an d p e rfo rm an c e o f a strate g ic w aste w ate r p u m p in g statio n . 02 
	01 

	01 01 02 02 
	01 02 
	01 02 
	CATCHMENT OBJECTIVES 
	• Reduce the num ber ofpeople /properties at risk offlood ing with in and downstream 
	ofthe MountVernon,Parkm ount Road, Shore Road,Loughside RecreationalCentre, Graym ount,Wh itewell,Fortw illiam ,Antrim Road,Alexandra Gardens,Cave HillRoad, Grove Le isure Centre and York Road areas. 
	• 
	• 
	• 
	Contribute to ach iev ing Good Ecolog ical Potentialdownstream to Be lfast Harbour. 

	• 
	• 
	Fac ilitate sustainable deve lopment inthe sub -catchm ent area. 


	D e ve lo p m e n t issu e s th ro u g h o u t th e are a d u e to se w e rag e n e tw o rk c ap ac ity c o n strain ts. 
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	PRESSURES / ISSUES AND OBJECTIVES 
	WHITEHOUSE / MALLUSK   CATCHMENT 
	Flo o d risk in th e C arn m o n e y In d u strial E state to th e Sh o re R o ad are a as w e ll as th e M allu sk an d Ballyh e n ry are as. Flo o d risk in th e M o n ksto w n an d W h ite ab b e y are as. Flo o d risk in th e H ig h to w n are a o f G le n g o rm le y an d C o llin w ard are a o f C arn m o n e y. D e ve lo p m e n t issu e s th ro u g h o u t th e are a d u e to se w e rag e n e tw o rk c ap ac ity c o n strain ts. W ate r q u ality issu e s asso c iate d w ith n e tw o rk c ap ac ity 
	CATCHMENT OBJECTIVES 
	CATCHMENT OBJECTIVES 

	• 
	• 
	• 
	Reduce the num ber ofpeople /properties and infrastructure at risk offlood ing in the CarnmoneyIndustrialEstate,Shore Road, Mallusk,Ballyhenry,Monkstown,Wh iteabbey,H ightown and Collinward areas. 

	• 
	• 
	Contribute to ach iev ing Good Ecolog icalStatus inthe Three MileWater and BallymartinWater and downstream inInner Be lfast Lough . 

	• 
	• 
	Fac ilitate sustainable deve lopment inthe sub -catchment area. 
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	03 
	03 

	01 02 02 03 03 NEWTOWNABBEY AREA Th e re is p o te n tial to w o rk w ith A n trim an d N e w to w n ab b e y B o ro u g h C o u n c il an d th e W o o d lan d Tru st to c arry o u t rive r an d flo o d p lain re sto ratio n w o rks in are as like Th re e M ile W ate r C o n se rvatio n Park, M o n ksto w n W o o d an d G le n Park. Th e re is also th e p o te n tial to in c lu d e sto rm w ate r atte n u atio n w ith in th e site o f th e o ld U U J c am p u s as p art o f an y fu tu re re -d e ve lo p m e
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	PRESSURES / ISSUES AND OBJECTIVES 
	GREENISLAND CATCHMENT 
	Flo o d risk in M o yard , D o w n vie w an d Statio n R o ad are as as a re su lt o f su rfac e w ate r an d rive r flo o d risk all c o n trib u tin g to se w e rag e n e tw o rk c ap ac ity issu e s. R ive r flo o d risk fro m th e G re e n islan d Stre am an d th e D o w n vie w G ard e n s Stre am alo n g w ith su rfac e w ate r flo w s g e n e rate d fro m th e h ills at K n o c k ag h an d G re e n islan d G o lf C lu b . 01 
	Flo o d risk in M o yard , D o w n vie w an d Statio n R o ad are as as a re su lt o f su rfac e w ate r an d rive r flo o d risk all c o n trib u tin g to se w e rag e n e tw o rk c ap ac ity issu e s. R ive r flo o d risk fro m th e G re e n islan d Stre am an d th e D o w n vie w G ard e n s Stre am alo n g w ith su rfac e w ate r flo w s g e n e rate d fro m th e h ills at K n o c k ag h an d G re e n islan d G o lf C lu b . 01 
	Flo o d risk in O ld Sh o re R o ad , B e lfast R o ad an d Brac ke n rid g e A re as. 03 
	03 02 

	01 02 
	W ate r q u ality issu e s in th e M o yard , D o w n vie w , Statio n R o ad , O ld Sh o re R o ad , B e lfast R o ad , B rac ke n rid g e are as an d B e lfast Lo u g h . D e ve lo p m e n t issu e s th ro u g h o u t th e are a d u e to se w e rag e n e tw o rk c ap ac ity c o n strain ts. 02 
	W ate r q u ality issu e s in th e M o yard , D o w n vie w , Statio n R o ad , O ld Sh o re R o ad , B e lfast R o ad , B rac ke n rid g e are as an d B e lfast Lo u g h . D e ve lo p m e n t issu e s th ro u g h o u t th e are a d u e to se w e rag e n e tw o rk c ap ac ity c o n strain ts. 02 
	CATCHMENT OBJECTIVES 
	• 
	• 
	• 
	Reduce the number ofpeop le/properties at risk offlood ing with inand downstream ofthe Moyard,Downv iew,Station Road,O ld Shore Road,Be lfast Road and Brackenridge areas. 

	• 
	• 
	Contribute to ach iev ing Good Ecolog ical Status downstream in Inner Belfast Lough. 

	• 
	• 
	Fac ilitate sustainable deve lopment inthe sub -catchm ent area. 
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	SEWERAGE NETWORK IMPROVEMENTS Im p ro ve m e n ts in th e G re e n islan d are a in c lu d e in c re asin g c ap ac ity, C SO sc re e n in g an d th e p ro visio n o f ad d itio n al sto rag e . W o rks w ill b e d e p e n d e n t o n th e c o m p le tio n o f fu rth e r ap p raisals. 03 
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	GREENISLAND CATCHMENT Th e re is p o te n tial to w o rk w ith M id an d E ast A n trim Bo ro u g h C o u n c il an d D fI R ive rs o n a n u m b e r o f are as w ith in th is c atc h m e n t to h e lp atte n u ate flo w s an d b u ild o n an y u p p e r c atc h m e n t m an ag e m e n t w o rks th at are d e ve lo p e d . Po te n tial o p p o rtu n itie s in c lu d e atte n u atio n in K n o c kle ig h W alk p arklan d as w e ll as in stre am stru c tu re s alo n g th e A sh b o u rn e Stre am , Tro o p e 
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	Flo o d risk in th e C astle R o ad , D o w n sh ire R o ad , C lo u g h lan d s, Le n n o x, W o o d b u rn R o ad , M e ad o w H ill, W in d slo w , Pro sp e c t D o w n s, Jo ym o u n t, R o se b ro o k an d Taylo rs A ve n u e are as. W ate r q u ality issu e s in lo c al w ate rc o u rse s an d B e lfast Lo u g h lin ke d to u n satisfac to ry C SO s. D e ve lo p m e n t issu e s th ro u g h o u t th e are a d u e to se w e rag e n e tw o rk c ap ac ity c o n strain ts. 01 02 01 01 01 
	PRESSURES / ISSUES AND OBJECTIVES 
	CARRICKFERGUS CATCHMENT 
	01 02 
	02 
	02 
	02 
	02 
	CATCHMENT OBJECTIVES 

	• 
	• 
	• 
	Reduce the number ofpeople /properties at risk offlood ing with in and downstream ofthe Joymount,Rosebrook,Taylors Avenue, Castle Road,Downsh ire Road,C loughlands,Lennox,Woodburn Road,Meadowh ill,W indslow and Prospect Downs areas. 

	• 
	• 
	Contribute to ach iev ing Good Eco log icalStatus inthe Kilroot River and Good Eco log icalPotentialin the Woodburn River,the Cope land Water and in Lough Mourne. Also Good Eco log icalStatus downstream inOuter Be lfast Lough and Good Eco log icalPotential downstream in Inner Be lfast Lough. 

	• 
	• 
	Fac ilitate sustainable deve lopm ent inthe sub -catchment area. 
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	NORTH FORESHORE STUDY AREA Th is m ap p ro vid e s an o ve rv ie w o f th e o p p o rtu n ity b ase d so lu tio n s id e n tifie d fro m all fo u r su b -c atc h m e n ts w h ic h w ill b e take n fo rw ard fo r m o re d e taile d asse ssm e n t as p art o f th e d e live ry o f th e Plan . Se w e rag e n e tw o rk im p ro ve m e n ts th ro u g h o u t th e are a in c lu d in g in c re ase d c ap ac ity, C SO sc re e n in g an d sto rag e . 06 07 07 01 Fo rtw illiam Stre am C o rrid o r-R ive r R e sto rati
	03 03 03 02 02 02 02 02 0202 Pre m ie r D rive Stre am C o rrid o r -R ive r R e sto ratio n & Sto rag e 05 06 C arr’s G le n R ive r C o rrid o r-R ive r R e sto ratio n & Sto rag e 07 G le n g o rm le y A re a-Su rfac e W ate r M an ag e m e n t / Sto rag e 01 08 N e w to w n ab b e y A re a-R ive r an d Flo o d p lain R e sto ratio n 
	CHAPTER 10 
	INNER BELFAST LOUGH STUDY AREA-WASTEWATER TREATMENT SOLUTIONS 
	INTRODUCTION 
	10.1 As set out inChapter 5,the Living With Water approach invo lves the deve lopment 
	of catchment based so lutions to address the drainage and wastewater prob lems across greater Be lfast. Th isapproach isfocused on manag ing rain water more naturallythrough the catchment by contro lling run -off,reduc ing peakflows in the drainage systems and providing areas for flood storage. 
	of catchment based so lutions to address the drainage and wastewater prob lems across greater Be lfast. Th isapproach isfocused on manag ing rain water more naturallythrough the catchment by contro lling run -off,reduc ing peakflows in the drainage systems and providing areas for flood storage. 

	10.2 Chapters 7,8 and 9 outline potential 
	opportun 
	opportun 
	opportun 
	opportun 

	ofthe 
	ofthe 
	six WwTW. 



	PRESSURES AND ISSUES 
	10.3 The mainpressures and issues identified by the Techn icalWorking Group (TWG)are: 
	• 
	• 
	• 
	• 
	Risk of out of sewer flood ing inthe networks upstream of allofthe WwTW and coastalflood ing atWh itehouse and Green island WwTW; 

	• 
	• 
	Water quality issues arising from unsatisfactoryd ischarges from comb ined sewer overflows; 


	• 
	• 
	• 

	• 
	• 
	The need to extend sea outfalls at four WwTW in line with regulatory standards; and 

	• 
	• 
	The need to increase the capac ity at WwTW to meet current requ irem ents and allow for future growth (as set out in Section 2,BelfastWwTW has no capac ity to complete routine maintenance 


	or cope with unexpected shocks. Sign ificant capac ityproblem salso exist at Kinnegar,Wh itehouse,Green island and Carrickfergus WwTW ). 
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	Figure
	Figure 10.3 – Location of WwTW in Belfast Lough 
	Figure 10.3 – Location of WwTW in Belfast Lough 



	WASTEWATER TREATMENT OBJECTIVES 
	10.4 The mainob jectives identified by the TWG are: 
	• 
	• 
	• 
	• 
	Reduce risk of coastalflood ing impacting perform ance ofGreen island and Wh itehouse WwTW; 

	• 
	• 
	Reduce the num ber ofpeop le/properties at risk of internalout of sewer flood ing across the six sewerage networks; 

	• 
	• 
	Reduce the risk of externalout of sewer flood ing across the six sewerage networks; 

	• 
	• 
	Fac ilitate sustainable deve lopm ent by increasing capac ity with in WwTW and sewerage networks to support new c o n n e c tio n s; an d 

	• 
	• 
	Contribute to water quality improvements and ach ieving Good Eco log icalPotential and Good Ecolog icalStatus in catchment watercourses, in Belfast Harbour and the Inner Lough . 


	OPPORTUNITIES FOR CATCHMENT BASED SOLUTIONS 
	10.6 The scaleofthese works willbe dependent on the de livery ofthe catchmentbased so lutions identified in chapters 7,8 and 9and the amount 
	of rainwater removed from the sewerage networks. Progression is dependent on the successfu loutcome ofpub lic engagement /consu ltation,detailed appra isaland design work and securing the necessary fund ing and approvals (e.g. business case,p lann ing). 

	WASTEWATER TREATMENT 
	PRESSURES AND ISSUES 
	03 02 04 05 01 
	Sewerage network capac ity issues throughout the Study Area that feed into the various WwTW. 
	Sewerage network capac ity issues throughout the Study Area that feed into the various WwTW. 
	Environm ental D esignations 
	(e.g. RAMSAR sites). Designated She llfish Waters. Water quality with in Be lfastLough 
	and counter clockw ise gyre. Designated Bath ing Waters. 
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	WASTEWATER TREATMENT OPPORTUNITY BASED SOLUTIONS 
	01 
	02 
	03 04 
	Transfers of sewage flows from existing catchments to treatment fac ilities that currentlyhave capac ity,to provide the requ ired increase in capac ity at the other WwTW sites. 
	Transfers of sewage flows from existing catchments to treatment fac ilities that currentlyhave capac ity,to provide the requ ired increase in capac ity at the other WwTW sites. 
	Upgrad ing five WwTW to meet more stringent discharge standards based on environmentalneeds and to provide add itional capac ityfor the new connections necessary to fac ilitate econom ic growth . 
	Provide the increased treatment capac ity necessary to fac ilitate the upgrade ofthe sewerage networks served by the six WwTW. 
	Upgrad ing the outfalls at Be lfast,Wh itehouse, Green island and Carrickfergus WwTW. 
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	WASTEWATER TREATMENT 
	OVERVIEW OF OPPORTUNITY BASED SOLUTIONS 
	10.7 Areview has been comp leted ofthe wastewater treatment and collection proposals and these provide a blueprint to meet the strateg icob jectives ofthe Plan and prov ide mu ltiplebenefits for the commun ity. An 
	overv iew ofthe proposalswh ich can be carried forward for more detailed assessment isprovided inTab le 
	10.7 be low. 
	10.7 be low. 
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	W w T W D e s c rip t io n C a rric k fe rg u s W h ilst th e re is e xp e c te d to b e n o in c re ase in tre atm e n t c ap ac ity re q u ire d as a re su lt o f th e c atc h m e n t tran sfe rs, as w ith th e o th e r site s, th e W w T W w ill re q u ire th e p ro visio n o f an ad d itio n al tre atm e n t stag e an d in c re ase d sto rag e p ro visio n . K in n e g a r D u e to th e ag e o f th e e xistin g fac ilitie s, c u rre n t p o p u latio n g ro w th p ro je c tio n s an d th e p ro p o sals
	10.8 Itisrecogn ised that the timing ofthe sewerage network improvements and WwTW willneed to be carefu llymanaged to ensure that no downstream area isdetrimentallyaffected by upstream improvements. For example, the capac ity ofthe WwTW may need to be increased before sewerage networks are improved upstream to ensure the add itional sewage loads can be safe ly treated. 
	10.9 The type and scaleof so lutions emp loyed to de liver these improvements willalso be informed by the ongo ing integrated drainage and environmentalmode lling work(set out in Chapter 5)and de livery ofthe catchment based so lutions set out in chapters 7,8 and 9. Th is willrequ ire carefu lphasing of works to ensure so lutions of optimum scaleare de livered, 
	10.9 The type and scaleof so lutions emp loyed to de liver these improvements willalso be informed by the ongo ing integrated drainage and environmentalmode lling work(set out in Chapter 5)and de livery ofthe catchment based so lutions set out in chapters 7,8 and 9. Th is willrequ ire carefu lphasing of works to ensure so lutions of optimum scaleare de livered, 
	particu larly downstream at the WwTW. For examp le, improvements to upstream blue/ green infrastructure,such as rivers,cou ld enab le storm separation to be comp leted remov ing rainwater from the comb ined sewerage network. Th is not on ly potentially reduces the scaleofthe sewerage network upgrades but also impacts on the scaleofthe improvements needed atthe WwTW. Chapter 12provides more information on the phasing of works. 

	BELFAST HARBOUR 
	STRATEGIC ENVIRONMENTAL ASSESSMENT (SEA) 
	11.1 The SEA Directive (2001/42/EC)has been imp lemented in order to integrate env ironmentalconsiderations into the preparation ofp lans and programmes and is ameans of ensuring ahigh leve lofprotection for the environment,wh ilealso promoting sustainab le development. 
	9

	11.2 The SEA Directive requ ires that certa inplans and programmes,prepared by statutorybod ies, wh ich are like lyto have asign ificant impact on the env ironment,be sub jectto the SEA process. 
	11.3 An SEA Screen ing Report was comp leted in March 2017 and sentto the Department of Agricu lture,Env ironment and RuralAffairs (DAERA),as the statutory consu ltee for SEA in Northern Ire land. It was conc luded that the Plan wou ld requ ire SEA. 
	11.4 SEA Scop ing and scop ing consu ltations were undertaken between April2017 and May2019. Due to minor amendments to the scope ofthe Plan,DAERA were consu lted again in March 2020. 
	11.5 An integrated env ironmentalassessment 
	of options took p lace as part ofthe Plan assessmentprocess. An HRA was also undertaken as part ofthe env ironmental assessmentprocess and the outcomes were incorporated into the SEA Env ironmentalReport. 
	of options took p lace as part ofthe Plan assessmentprocess. An HRA was also undertaken as part ofthe env ironmental assessmentprocess and the outcomes were incorporated into the SEA Env ironmentalReport. 
	HABITATS REGULATIONS ASSESSMENT (HRA) 
	11.6 The Hab itats Directive (Counc ilDirective 92/43/ EEC)on the conservation of naturalhab itats and of wild fauna and flora ob liges member states to designate,protect and conserve hab itats and spec ies of importance. Article 6(3) 
	ofthe Hab itats Directive requ ires that: 
	Figure
	Anyp lan or pro ject not directly connected with or necessary to the conservation of asite but like lyto have a sign ificant effect thereon, either ind ividuallyor in comb ination with other plans or pro jects,shallbe sub ject to appropriate assessment of its imp lications for the site in view of the site’s conservation ob jectives. 
	Figure
	11.7 Anyproposed plan or pro jectthathas potential to resu lt in a sign ificant effect on a designated European site willrequ ire an Appropriate Assessment (AA). 
	10 
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	selection ofthe most sustainab leso lutions 

	INTEGRATION OF ENVIRONMENTAL 
	for long term drainage and wastewater 
	for long term drainage and wastewater 

	ASSESSMENT 
	m anagem ent. 
	m anagem ent. 

	11.8 The env ironmentalassessment process has 
	11.9 The SEA ob jectives were integrated with in
	11.9 The SEA ob jectives were integrated with in
	formed an integralpart ofthe deve lopment 
	the Plan deve lopment Mu ltiCriteriaAnalysis
	and assessment ofth isPlan . The key stages 
	(MCA)to promote the se lection of sustainab le
	when environmentalassessment was inc luded 
	integrated water management so lutions. 
	in deve lopment ofth isPlan are outlined 
	These SEA ob jectives are given in Tab le 11.9. 
	in Figure 11.8. Having the environmental 
	The sub -ob jectives high lighted in green 
	assessments integrated with the Plan 
	are with in the scoring criteria used with in 
	assessment process was to encourage the 
	ob jectives ofthe MCA. 

	PLAN SEA/HRA 
	Figure
	Figure
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	Com pleted for each catchm ent area with in Study Areas 
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	Figure 11.8 - Environmental Assessment Stages of Plan 
	Figure 11.8 - Environmental Assessment Stages of Plan 
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	of water m anagem ent infrastructure that can be designed to be safe ly exceeded. 
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	Visua l Am en ity 
	Visua l Am en ity 
	on landscape and townscape. 

	11.10 As part ofthe Plan assessment process,all availab le options to the Plan were sub ject to env ironmentalscreen ing as part ofthe initial shortlisting process and then env ironmentally assessed via the MCA. With in the SEA process the preferred set of options for each Study Area have been fu lly assessed. Any like ly short,med ium and long term effects have been described,as we llas how sign ificant these effects are like ly to be,and whether they are positive or negative. The assessment 
	ofpotentialimpacts 
	ofpotentialimpacts 
	ofpotentialimpacts 
	ofpotentialimpacts 
	isbased on comparison with the SEA ob jectives. The potentialfor the fo llow ing effects and how they re late to each 

	other 
	other 
	was also assessed: 


	• 
	• 
	• 
	secondary effects (those that happen because ofprimary effects); 

	• 
	• 
	cum ulative effects (an increased impact from more than one effect comb ined); 
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	amen ity / 
	m anagem ent 
	recreational areas 
	in frastru c tu re. 

	in soc ially sensitive areas (e.g. NRAs and Peace Lines). 
	‘Do Noth ing ’scenario,or what effects are expected ifthe Plan does not go ahead. 
	SEA SUMMARY CONCLUSIONS 
	11.11 The fu lloutcomes ofthe env ironmental assessments ofthe Do Noth ing Scenario and the preferred options for allfour Study Areas can be found in Section 8ofthe SEA EnvironmentalReport. The outcomes ofthe MCAs for alloptions considered in each Study Area can be found in Append ixFofthe SEA Environm ental Report. 

	11.12 Generallythe assessment ofthe preferred 
	options found there to be the potential for construction phase disturbances on biod iversity,flora and fauna,peop le,water quality,air quality,materialassets and infrastructure,cu lturalheritage features and landscape and visualamen ity with in each of the Study Areas. 
	options found there to be the potential for construction phase disturbances on biod iversity,flora and fauna,peop le,water quality,air quality,materialassets and infrastructure,cu lturalheritage features and landscape and visualamen ity with in each of the Study Areas. 

	11.13 Inthe med ium to long term,there ispotential for positive impacts on peop le,so ils, landscape, water,c limatic factors,air,materialassets and infrastructure,heritage,b iod iversity and flora and fauna in the Blackstaff,North Foreshore and Connswater and Lagan StudyAreas. These positive impacts particu larlyarise from mu ltibenefit schemes, i.e. ones that can protect people,features and assets from flood risk, wh ich can also be ad justed to protect against the like lyfuture risks from climate change.
	-

	options that can keep and store water have the potentialto create new amen ity areas,new hab itats and improve water quality,wh ilealso prov iding extra capac ity in the water network that is needed so that new properties and infrastructure can be bu ilt to support growth . 
	options that can keep and store water have the potentialto create new amen ity areas,new hab itats and improve water quality,wh ilealso prov iding extra capac ity in the water network that is needed so that new properties and infrastructure can be bu ilt to support growth . 

	11.14 In the Be lfast Lough Study Area,positive impacts are expected for materialassets, wh ich cou ld be sign ificant in the long term . Th iscomes from proposed upgrades to the WwTW,wh ich can lead to agreater vo lume of wastewater that can be co llected and treated to ahigher standard,supporting the planned popu lation growth ofBe lfast. There isalso potentialfor positive impacts on biod iversity, flora and fauna,water quality,airquality and climate inthe med ium to long term,fo llow ing the planned WwTW
	ob jectives ofthe Water Framework D irective. 
	ob jectives ofthe Water Framework D irective. 
	Th isshou ld lead to improvements in the cond ition ofhab itats in the Internationaland Nationalprotected sites in Be lfast Lough. Upgrad ing the WwTW is expected to increase the vo lume of wastewater and storm water that can be treated,making them more adaptab leto future climate change effects. 
	11.15 The assessment process has taken the assumption thatthe LWWP approach willbe fo llowed during imp lementation ofthe Plan, 
	i.e. thatthe first step willbe to look atthe wider catchment and possible blue/green so lutions rather than hard eng ineered infrastructure,w ith potentialto prov ide the benefits discussed above. Shou ld th is approach not be fo llowed, it wou ld not be in line with the Plan ob jectives and the outcomes are like lyto be closer to those discussed in the ‘Do Noth ing ’scenario. 
	HRA SUMMARY CONCLUSIONS 
	11.16 The HRA considered three broad impact themes and focused on the fo llow ing possible like ly sign ificant effects: 
	• 
	• 
	• 
	• 
	The possibility of likely sign ificant hab itat loss effects cannot be discounted for three European sites without further evaluation and analysis,or the application 

	of measures intended to avo id or reduce the harm ful effects ofthe potential pro jects on these sites. 

	• 
	• 
	The possibility of likely sign ificantWater Quality and Hab itat Deterioration effects cannot be discounted for ten European sites without further evaluation and analysis,or the application of measures intended to avo id or reduce the harm ful effects ofthe potentialpro jects on European sites. 


	• The possibility of like lysign ificant Disturbance and Displacem ent effects cannot be discounted for three European sites without further evaluation and analysis,or the app lication of measures intended to avo id or reduce the harmful effects ofthe potentialpro jects on European sites. 

	11.17 Having conducted further investigation and analysis it was concluded in the HRA that implementation ofthe Plan willnot adverse ly affect the integrity of anyEuropean site. 
	MITIGATION 
	11.18 SEA and HRA mitigation measures have been recommended and prov ided in Section 9.1 
	ofthe SEA EnvironmentalReport where there isarisk ofpotentialnegative impacts from deve lop ing or imp lementing the Plan. These mitigation measures aim to prevent,reduce and as fu lly as possible offset any sign ificant adverse effects on the env ironmentdue to the implementation ofthe preferred options with in the Plan. 
	ofthe SEA EnvironmentalReport where there isarisk ofpotentialnegative impacts from deve lop ing or imp lementing the Plan. These mitigation measures aim to prevent,reduce and as fu lly as possible offset any sign ificant adverse effects on the env ironmentdue to the implementation ofthe preferred options with in the Plan. 

	11.19 The overarch ing potentialnegative impacts assoc iated with the Plan are related to the risk 
	offailure 
	offailure 
	offailure 
	offailure 
	to fo llow the integrated process and fu lly ach ieve the LWWP ob jectives. It is a vision 

	ofthe 
	ofthe 
	LWWP to deve lop aPlan for Be lfast in 

	order 
	order 
	to protect against flood risk,enhance the env ironment and support econom ic growth, in accordance with the princ iples set out in the LongTerm Water Strategy. 



	11.20 The current approach (i.e. the Do Noth ing Scenario)for water management has seen the majority of investment aimed at hard eng ineered infrastructure. The LWWP promotes amore integrated and sustainab le approach to water management through the 
	11.20 The current approach (i.e. the Do Noth ing Scenario)for water management has seen the majority of investment aimed at hard eng ineered infrastructure. The LWWP promotes amore integrated and sustainab le approach to water management through the 
	imp lementation ofb lue/green infrastructure as aprimary so lution for water management and hard eng ineered infrastructure as a latter stage,where necessary. In order to mitigate againstthe potentialrisk offailure to fu lly meet the LWWP ob jectives, it is imperative that blue/green so lutions are considered in the first instance,where app licab le,before 

	or 
	or 
	or 
	or 
	in comb ination with hard eng ineered infrastructure. In the absence of undertaking these catchment based so lutions, in line with LWWP ob jectives,there is a risk that the drainage and wastewater management 

	options 
	options 
	willbe undertaken in anon -integrated way, i.e. the Do Noth ing Scenario. 


	11.21 Th ismitigation willbe fu lly taken into consideration and utilised,where appropriate, at the next stages ofp lann ing for the proposed integrated drainage and wastewater management schemes and pro jects that come from the Plan . 
	MONITORING 
	11.22 A recommended env ironmentalmon itoring programme isprovided in Section 9.2 of the SEA EnvironmentalReport. Th iswider env ironmentalmon itoring willbe undertaken before the deve lopment stage ofthe next cyc le ofthe Plan. Th isshou ld identify at an early stage any unforeseen adverse effects,as we llas anypositive outcomes that are due to imp lementation ofthe Plan. 

	SECTION 3 SYNOPSIS 
	• 
	• 
	• 
	The greater Belfast area was divided into four separate Study Areas based on the natural drainage ofthe area and the wastewater network wh ich sometimes ispumped against grav ity. 

	• 
	• 
	Each area was assessed by a Techn ica l Working Group made up of representatives from DfIRoads and Rivers,N IWater,N IEA and 


	other key stakeho lders inc lud ing the re levant Counc ils and Be lfast H ills Partnersh ip. 
	other key stakeho lders inc lud ing the re levant Counc ils and Be lfast H ills Partnersh ip. 

	• These groups he lped identify the strateg ic drainage pressures and issues with in the four Study Areas along with potential 
	opportun 
	opportun 
	opportun 
	opportun 
	ities such as existing green spaces that cou ld be used to he lp contro lthe flow 

	of 
	of 
	water or planned cap italschemes that cou ld be mod ified to incorporate integrated d rain ag e . 



	• Aseries ofpotentialintegrated dra inage proposalswere then deve loped for the four areas focussed on ach iev ing the overarch ing 
	ob 
	ob 
	ob 
	ob 
	jectives ofProtect,Enhance and Grow wh ich fe llinto four categories. 

	(i) 
	(i) 
	Po licyMeasures -New po licies and procedures to encourage greener dra inage so lutions and a co llaborative approach to drainage and wastewater management. 


	(ii)Catchmentbased &B lue/Green Infrastructure Measures -Susta inab le dra inage systems and river restoration works that are aimed at manag ing water on the surface and,where possible,at source. Storing and attenuating surface water and bu ilding storage with in the river network willallow storm separation to be carried out with in the sewerage network and ultimate lyreduce the amount of water need ing to be treated at the Wastewater Treatm ent Works. 
	(iii)Hard Eng ineered Drainage &Flood Allev iation Measures -Sewerage network improvements and flood defences that are needed to comp lement any catchmentbased and blue/green so lutions. In some circumstances hard eng ineered so lutions maybe the on ly viab le option that willaddress the 
	ob jectives identified with in acatchment. 
	ofthe 
	ofthe 
	ofthe 
	wastewater that we produce. Upgrades to WwTW with in the Plan area are needed interms ofthe vo lume 

	of 
	of 
	wastewater they can treat and the standard to wh ich it is treated. 


	• 
	• 
	• 
	Although allofthese proposalshave been sub jected to initialhigh -leve lfeasibility stud ies and env ironmentalassessment and some have been progressed to outline design,many are stillat conceptualstage. 

	• 
	• 
	Progression to aprogramme of actual schemes on the ground isdependent on the successfu loutcome offurther pub lic engagement / consu ltation,detailed appraisal and design work and securing the necessary fund ing and approvals. 

	• 
	• 
	• 
	These short and longer term proposals do however form the blueprintfor integrated water management with in the study area that can he lp to meetthe strateg ic 

	ob jectives and prov ide mu ltiplebenefits for the commun ity. 

	• 
	• 
	SEA and HRA mitigation measures have been recommended where there isa risk ofpotentialnegative impacts from deve lop ing or imp lementing the Plan. 



	SECTION 04 
	THE DELIVERY 
	FRAMEWORK 
	ORMEAU AVENUE SEWER UPGRADES (2019) 
	integrated sustainab le so lutions. Innovative 
	integrated sustainab le so lutions. Innovative 

	OVERVIEW OF PROGRAMME 
	mode lling and plann ing approaches have 
	mode lling and plann ing approaches have 

	12.1 LivingW ithWater inBe lfast isalong term plan been initiated and these willcontinue to thatpromotes partnersh ipwork ing to deve lop progress over the Plan period alongside and de liver integrated sustainab leso lutions for pub licengagement and detailed design the benefit of soc iety. Figure 12.1be low sets out work,to deve lop aprogramme of cap ital the strateg icprogramme for imp lementation of improvements. The timing and pace of the Plan over the next12years. imp lementation ofthe Plan willalso be
	dependent on securing the necessary fund ing 
	dependent on securing the necessary fund ing 

	12.2 Since 2015,stakeho lders have been working together to understand common risks,the scaleof interdependenc ies between the 12.3 Th ischapter outlines the programme of work various types ofdrainage and wastewater that isneeded to progress these proposals systems and to identify opportun ities for from conceptthrough to de livery. 
	and approvals. 

	POLICY DEVELOPMENT & IMPLEMENTATION 
	NFM SuDS 
	NFM SuDS 

	PLANNING, MODELLING, DESIGN, APPRAISAL & CONSULTATION 
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	O U T FA L L S 


	WASTEWATER TREATMENT IMPROVEMENTS 
	April ShortTerm April Med ium Term April Longer Term March 2021 2025 2028 2033 
	Figure 12.1 - Strategic Programme 
	cannotbe comp leted untilthe proposed 
	cannotbe comp leted untilthe proposed 

	PHASING OF PROGRAMME 
	Boucher Road Sewerage Tunne lextension 
	Boucher Road Sewerage Tunne lextension 

	(CRITICAL PATH) 
	has been comp leted to prov ide the necessary add itionalcapac itydownstream . Figure 12.4 
	has been comp leted to prov ide the necessary add itionalcapac itydownstream . Figure 12.4 

	12.4 The integrated nature ofdrainage and 
	12.4 The integrated nature ofdrainage and 
	be low prov ides an overv iew ofthe programme 
	wastewater systems,and de livery of sustainab le 
	phasing and criticalpath needed between the 
	integrated so lutions,necessitates carefu lphasing 
	plann ing and mode lling work,de livery ofb lue/ 
	of cap italimprovements such that no part of 
	green infrastructure,sewerage improvements 
	the system isdetrimentallyaffected,e ither in 
	and upgrades to Be lfastWwTW. Th isphasing 
	the short or the long term .Th isisknown as the 
	approach has been used to deve lop the short, 
	‘criticalpath ’and iswhy the programme must 
	med ium and long term programmes outlined in
	be de livered in aseries of mu ltiplephases. For 
	the fo llow ing paragraphs. 

	examp le,the SicilyPark sewerage upgrades 
	examp le,the SicilyPark sewerage upgrades 
	Figure 12.4 - Programme Phasing and Critical Path 

	B lu e /G re e n In fra s tr u c tu re (R iv e r A tte n u a tio n & R e sto ra tio n ) In te g ra te d D ra in a g e In v e s tm e n t P la n n in g & M o d e llin g 1c 3 
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	CR ITICAL PATH 
	Sect
	Figure

	1 a /1 b /1 c Interim works to provide add itionaltreatment capac ity at Be lfastWwTW must be comp leted to fac ilitate approved deve lopment and urgent sewerage schemes (1a)and prov ide time for the fu llupgrade ofthe fac ilities to be completed (1b). Integrated drainage investment plann ing and mode lling must be completed to inform de livery ofthe blue/green infrastructure (1c). 
	2 a /2 b Be lfastWwTW Phase 1willprovide add itionaltreatment capac ity to meet current sewage load and future growth and must be comp leted in advance of sewerage network improvements wh ich will increase sewage load (less sp illsmeans more sewage load carried through to the treatment works)and inadvance ofPhase 2wh ich willprov ide enhanced treatment processes and increased storm storage. 
	3 Blue/green infrastructure improvements such as river attenuation mustbe comp leted before any storm separation ofthe comb ined sewer network can be carried out wh ich willimpact on the scaleof the sewerage network improvements. 
	4 Storm separation ofthe comb ined sewer network must be completed before requ ired hydrau lic capac ity ofBe lfastWwTW can be determ ined and the necessary upgrades constructed. 5 Hydrau lic and sewage capac ity ofWwTW must be upgraded before the design ofthe outfallpipe can be finalised and construction can beg in. 
	SHORT TERM PROGRAMME (2021/22-2024/25) 
	12.5 Th iscovers the first 4years ofthe programme, from April2021 to March 2025. Italso covers the first 4 years ofthe 6 year PC21 investment period for water and sewerage services. 
	Delivery ofCom mitted /Urgent Pro jects 
	Delivery ofCom mitted /Urgent Pro jects 

	12.6 The short term profileinc ludes comm itted pro jects or schemes that have already commenced,or urgent works that must proceed,to either fac ilitate new deve lopment 
	or address urgentpo llution or flood ing issues. These include: 
	or address urgentpo llution or flood ing issues. These include: 
	• 
	• 
	• 
	the BelfastTidalFlood Allev iation Scheme; 

	• 
	• 
	investm ent needed with inthe Wh itehouse area to address unsatisfactory sp ills from sewer overflows impacting on the Shellfish Water at Be lfast Lough;and 

	• 
	• 


	Developm ent and Implem entation ofPolicy M easures 
	12.7 The proposed policy and procedural measures set out in Chapter 6willbe deve loped and imp lemented during the earlypart ofthe programme. A number of these po licy measures such as Sustainab le Drainage Systems (SuDS)and NaturalFlood Management (NFM)w illneed to be developed and imp lemented to fac ilitate de livery ofthe proposed blue/green infrastructure measures set out in Chapters 7-9. 
	Developm ent & Delivery of P ilot Pro jects 
	12.8 Stakeho lders are seeking to progress the fo llow ing pilot pro jects to demonstrate how integrated blue/green infrastructure can provide NFM across acatchment. These pro jects inc lude: 
	• 
	• 
	• 
	• 

	opportun 
	opportun 
	opportun 
	ities to separate out surface water from comb ined sewers potentially storing th is with in the park,reduc ing the extent to wh ich com bined sewer 

	overflows 
	overflows 
	operate with in the area improv ing local water quality. 



	• 
	• 
	Forth River Attenuation -as part ofthe proposals for the Blackstaff Study Area, the LWWP team has identified anumber 


	of smallflood management measures, inc lud ing leakydams and we irs,wh ich could be provided along the Forth River 
	of smallflood management measures, inc lud ing leakydams and we irs,wh ich could be provided along the Forth River 
	in Be lfast. These measures are exce llent examp les ofthe LWWP approach to drainage and willhe lp to raise awareness 

	ofthe need for NFM across Be lfast. As with the Ballysillan pilot th is should not on ly reduce flood risk in the immed iate area and further downstream but willalso prov ide env ironmentaland aesthetic benefits. 
	• Be lfast CastleNFM /SuDS -as part of the proposalsfor the North Foreshore Study Area,an opportun ity has been identified to prov ide some smallscale flood risk management measures to attenuate surface water alongside the access road with inthe grounds ofBe lfast Castle, inc lud ing aswaleand aleakydam . Th ispro ject wou ld assess the methods for constructing and maintaining such measures and he lp raise awareness of flood risk,SuDS and NFM and provide an education too lfor localschoo ls. 
	Plann ing, Modelling, Design and Appra isa l Work for New Proposals 

	12.9 The programme inc ludes asign ificant amount 
	offurther plann ing,mode lling,design and appraisalwork to further deve lop the Plan Outputs set out in chapters 7-10 into ‘shove l-ready ’pro jects. Th isinc ludes comp leting the Integrated Drainage Mode lling (IDM), Integrated Env ironmenta lMode lling (IEM)and sewer network and wastewater treatment appraisa ls. Enab ling works are also needed to progress the new proposals inc lud ing survey work, catchment mon itoring,site investigations and land requ isition. 
	offurther plann ing,mode lling,design and appraisalwork to further deve lop the Plan Outputs set out in chapters 7-10 into ‘shove l-ready ’pro jects. Th isinc ludes comp leting the Integrated Drainage Mode lling (IDM), Integrated Env ironmenta lMode lling (IEM)and sewer network and wastewater treatment appraisa ls. Enab ling works are also needed to progress the new proposals inc lud ing survey work, catchment mon itoring,site investigations and land requ isition. 
	Delivery of New Proposals 
	12.10 Sub ject to fund ing and approvals,an investment programme of integrated drainage and wastewater management pro jects isto commence during th isperiod. Th iswillbe informed by the IDM and IEM mentioned above and is like ly to inc lude: 
	• 
	• 
	• 
	Upgrades ofGreen island WwTW,K innegar WwTW,Wh itehouse WwTW,Carrickfergus WwTW and BelfastWwTW (Phase 1); 

	• 
	• 
	Commenc ing the Glenmachan Sewerage Pro ject -(includ ing extend ing the Belfast Sewers Tunnel along Boucher Road) and completing sewerage network improvements in the area; 

	• 
	• 
	Carrickfergus sewerage network im provem ents;and 

	• 
	• 
	Replacem ent ofSydenham WwPS. 


	12.11 A number of integrated drainage and environmentalimprovement pro jects cou ld also be taken forward to address localised flood ing issues,reduce po llution and provide capac ityfor new surface water connections. The exact locations and details 
	ofthese pro jects willbe determ ined through IDM .However, itislike lyto inc lude upper catchment management (e.g. drain blocking and planting),river attenuation and floodp lain reconnection works across allthree StudyAreas -Blackstaff,Connswater &Lagan Embankment and North Foreshore. 

	MEDIUM AND LONG TERM PROGRAMME (2025/26-2032/33) 
	12.12 The med ium term programme covers the period from April2025 to March 2029,wh ich inc ludes the last 2years ofthe 6year PC21 investment period for water and sewerage services and the first 2years ofPC27. The long term programme covers the last four years of PC27from April2029 to March 2033. 
	Med ium Term Program me (20 2 5 /2 6 -20 2 8 /2 9 ) 
	Med ium Term Program me (20 2 5 /2 6 -20 2 8 /2 9 ) 

	12.13 The med ium term programme willcontinue to inc lude further plann ing,mode lling,design and appraisalto deve lop the new proposals into ‘shovel-ready ’pro jects for de livery during th is 4 year period and beyond. The programme of new integrated drainage, sewerage and wastewater management pro jects willalso continue during th isperiod . Th is cou ld inc lude: 
	• 
	• 
	• 
	• 
	completing anum ber of ‘live’projects carried over from earlier years,such as Green island WwTW,K innegar WwTW, Carrickfergus WwTW,Be lfastWwTW Phase 1,the Glenm achan Pro ject and Sydenham WwPS; 

	• 
	• 
	aprogramm eof new sewerage network and WwTW pro jects,such as Belfast WwTW Phase 2 and Green island sewerage im provem ents;and 

	• 
	• 
	aprogramm eof integrated drainage and env ironmental improvem ent pro jects across allthree Study Areas includ ing upper catchment managem ent and river restoration works to address localised flood ing issues,reduce pollution and provide capac ityfor new connections. 


	Long Term Program me(2029/30 -2032/33) 
	12.14 The programme of new integrated drainage, sewerage and wastewater management pro jects willcontinue during th isperiod . Th is cou ld inc lude comp leting: 
	• 
	• 
	• 
	sewerage network improvements across allthree Study Areas; 

	• 
	• 
	the upgrades to Be lfastWwTW (Phase 2), constructing new sea outfalls to serve BelfastWwTW,Green island WwTW, Wh itehouse WwTW and Carrickfergus WwTW and refurb ish ing other sea outfalls; and 

	• 
	• 
	the program me of integrated drainage and env ironmentalimprovement pro jects. 


	13.2 Th isestimate isbased on deve lop ing allof 

	ESTIMATED COSTS 
	the potential infrastructure pro jects identified 
	the potential infrastructure pro jects identified 

	13.1 Itiscurrentlyestimated that around £1.4b illion inthe Plan but does not inc lude who lelife cou ldbe needed to de liver the integrated costs (e.g. operationa land ma intenance costs). dra inage proposa lsinallfour StudyAreas However, itishoped that the investment in 
	over the next 12years. Although most ofth is blue/green infrastructure willnot on lyreduce fund ing islike lyto be on hard eng ineered the need for some ofthe hard eng ineered measures such as sewerage upgrades,as infrastructure but willalso reduce who lelife shown infigure 13.1be low,£201m (14%) is costs. The cost estimates do not inc lude crosscurrentlyneeded for blue/green infrastructure, departmental cost sav ings,such as the sav ings inc lud ing river restoration and storage ponds. from spread ing cons
	-

	costs across severa lde livery partners. 
	costs across severa lde livery partners. 
	£28M OTHER COSTS 
	Figure

	£201M BLUE/GREEN £479M SEWERAGE NETWORKS £715M WwTW £1.42 BILLION 
	Figure 13.1 - Estimated Expenditure Split 
	Figure 13.1 - Estimated Expenditure Split 


	SHORT TERM INVESTMENT PROFILE (£M) 
	SHORT TERM INVESTMENT NEEDS 
	13.3 Figure 13.3be low prov ides aprofi leofthe current pro jected investment needs for the first four years ofth is Plan (2021/22 –2024/25). Th isislike lyto be ad justed as the pro jects are deve loped and more robust cost estimates become ava ilab le. 
	Figure 13.3 - Short Term Investment Needs (£m) 
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	MEDIUM AND LONG TERM INVESTMENT NEEDS 
	13.4 Figure 13.4be low prov ides aprofileofthe current pro jected investment requ irements for the period. Given how far inthe future th isis,the med ium and long term investment profile willinevitably change and willtherefore be kept under review. 
	Figure 13.4 - Medium and Long Term Investment Needs (£m) 
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	FINANCING THE PLAN 
	13.5 As stated initial estimates ind icate that implementation ofthe Plan cou ld cost approximate ly£1.4b illion,w ith £200m needed for investment in blue/green infrastructure. 
	13.6 Almost £1.2b illion ofth isinvestment isneeded to upgrade WwTW and sewerage systems across the greater Be lfast area. With NIWater continu ing to rece ive around 70% of its fund ing from pub licexpend iture, itwillbe a sign ificant challenge to fund de livery ofthe Plan in the current financ ialclimate,particu larly given the impact that the COVID-19pandem ic ishaving on our economy. However,w ithout th isinvestment,flood ing and pollution will intensify and future deve lopment ofthe area covered by th
	our drainage and wastewater management needs. The drainage of surface water and the effective treatment and management of sewage are essentialfor good pub lic health, econom ic growth and ahealthy,natural env ironm ent. 
	our drainage and wastewater management needs. The drainage of surface water and the effective treatment and management of sewage are essentialfor good pub lic health, econom ic growth and ahealthy,natural env ironm ent. 
	OVERSIGHT AND GOVERNANCE 
	13.7 DfI’sLiving WithWater Programme (LWWP) Division willbe responsible for manag ing de livery ofthe Plan through the existing governance and de livery structures outlined in Figure 13.7. A Programme Board,chaired byDfI,w ith appropriate know ledge and authority to take dec isions on the long term strateg icapproach to the prov ision ofdrainage infrastructure has been established. The Board issupported by an InterdepartmentalAdvisory Group wh ich willmeet when requ ired to assist deve lopment and de livery
	13.8 ALWWP Steering Group,made up ofthe drainage providers NIEA,Be lfast City Counc il (BCC)and DfILWWP,w illoversee de livery of the integrated programme and report to the Programme Board. The LWWPSteering Group willoversee the Integrated Drainage Mode lling (IDM)and Integrated Env ironmentalMode lling (IEM)work outlined in Chapter 5and the appraisaland de livery of integrated drainage pro jects byDfIRoads and Rivers,N IWater and 
	other partner organ isations such as BCC . 
	13.9 With over 80% ofthe programme like lyto be invested in sewerage networks and WwTW,the estab lished regu latoryPrice Contro lstructures for water and sewerage serv ices willplay akey part in mon itoring NIWater’sde livery ofthese elements ofthe Plan alongside other elements 
	ofthe Company ’sinvestment plans. Th is function willbe carried out by the estab lished Output Review Group (ORG)wh ich inc ludes DfI,N IWater,N IEA,UtilityRegu lator and the Drinking Water Inspectorate. 
	Figure

	Figure 13.7: LWWP Governance & Delivery Structures 
	Figure 13.7: LWWP Governance & Delivery Structures 
	Figure 13.7: LWWP Governance & Delivery Structures 
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	• 
	Ensure the program me stays on track 

	• 
	• 
	Provision ofgu idance to the programme 

	• 
	• 
	Authorise program me changes 

	• 
	• 
	Mon itor risks and agree remed ialaction 
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	LWWP INTERDEPARTMENTAL ADVISORY GROUP 
	DAERA 
	DAERA 
	DoF 
	D fC 
	SIB 
	R e sp o n sib ilitie s: 

	• 
	• 
	• 
	Prov ide support/advice to LWWP Board 

	• 
	• 
	Support the developm ent and delivery ofthe Programme 
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	INTEGRATED DRAINAGE & FLOOD RISK MANAGEMENT 
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	DfIRoads Partner Organ isation Northern and Rivers (D ept, Counc il,etc) Ire land Water 
	SEWERAGE & WASTEWATER MANAGEMENT 
	SEWERAGE & WASTEWATER MANAGEMENT 
	R e sp o n sib ilitie s: 
	• 
	• 
	• 
	Overn ight/Mon itoring ofdelivery 

	• 
	• 
	Stakeholder Engagement 

	• 
	• 
	Reporting and escalation to LWWP Board 
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	Price Contro lOutput Rev iew Group 
	Price Contro lOutput Rev iew Group 
	R e sp o n sib ilitie s: 
	• 
	• 
	• 
	Mon itoring NIWater’s perform ance 

	• 
	• 
	Mon itoring water and sewerage investment 

	• 
	• 
	Change contro l 
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	KEY STAGES OF SCHEME DEVELOPMENT P L A N N IN G M O D E L L IN G A P P R A IS A L P R O C U R E M E N T D E S IG N C O N S T R U C T IO N 
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	NEW ARRANGEMENTS FOR DELIVERING INTEGRATED DRAINAGE 
	13.10 In order to progress deve lopment and delivery 
	ofthe integrated drainage and wastewater managementproposals,new arrangements are needed for the various key stages of scheme deve lopment from initialplann ing through to construction and long term maintenance, as illustrated in figure 13.10 be low. The new plann ing,mode lling and appraisalprocess 
	ofthe integrated drainage and wastewater managementproposals,new arrangements are needed for the various key stages of scheme deve lopment from initialplann ing through to construction and long term maintenance, as illustrated in figure 13.10 be low. The new plann ing,mode lling and appraisalprocess 

	Figure 13.10 – Key Stages of Project Development 
	isdescribed in Chapter 5,w ith the potential pro jects identified be ing set out in Chapters 7 to 10. In order to progress detailed appraisals 
	isdescribed in Chapter 5,w ith the potential pro jects identified be ing set out in Chapters 7 to 10. In order to progress detailed appraisals 
	of 
	of 
	of 
	integrated drainage schemes that focus 

	on 
	on 
	LWWP ob jectives rather than those of any sing le participant,new appraisalgu idance and business case temp lates are be ing deve loped. Deve lopment ofth isappraisalgu idance is be ing overseen by the LWWP Steering Group. 



	PROCUREMENT, DESIGN, CONSTRUCTION & MAINTENANCE 
	Th is will include agree ing: 
	• 
	• 
	• 
	w h ic h e le m e n ts w ill b e b u n d le d u p to m ake larg e r p ac kag e s o f w o rk fo r d e live ry as a p ro je c t u n d e r a c o n trac t o r d isag g re g ate d in to sm alle r p ac kag e s th at c an b e d e live re d u n d e r se p arate c o n trac ts o r in p h ase s; 

	• 
	• 
	w h ic h p ro c u re m e n t m e th o d sh o u ld b e u se d (o p tio n s in c lu d e p artn e rs’o w n arran g e m e n ts, fram e w o rks o r stan d -alo n e c o m p e titio n s); an d 

	• 
	• 
	w h ic h p artn e r sh o u ld ac t as a le ad c lie n t an d c o n trac t m an ag e r. 


	• 
	• 
	• 
	when each Plan pro ject should ideally take place,tak ing account ofthe critical path and phasing arrangements as set out in Chapter 12;and 

	• 
	• 
	any new asset ownersh ip and re lated long term maintenance responsibilities. 


	STAFFING AND RESOURCES 
	13.13In terms ofdelivery ofth isPlan,the proposed investment in hard eng ineered measures, such as sewerage networks and WwTW,w ill be taken forward by NIWater through the resources availab le through the PC21 and PC27Price Contro ls. DfI’sLWWP Division willprov ide the centralcoord ination and management for deve lopment ofthe po licy issues identified in th is plan along with the appraisal,design,procurement and de livery 
	ofthe blue/green infrastructure measures and coord inate de livery with hard eng ineered elements ofthe programme. 
	ofthe blue/green infrastructure measures and coord inate de livery with hard eng ineered elements ofthe programme. 

	ofthe organ isations invo lved. Add itionalstaff resources willbe needed to: 
	ofthe organ isations invo lved. Add itionalstaff resources willbe needed to: 
	• 
	• 
	• 
	progress de livery ofthe blue/green measures with in the Plan where no existing de livery mechan ism exists; 

	• 
	• 
	fu lfilthe proposed coord ination ro le for the future de livery of catchmentbased so lutions set out in Chapters 7-9 inc lud ing determ ining the procurement strategyfor each element ofthe Plan; 


	• 
	• 
	• 
	c o n tin u e to d e ve lo p p a rtn e rsh ip s w ith ke y stake h o ld e rs in c lu d in g larg e la n d o w n e rs, o th e r g o ve rn m e n t d e p artm e n ts, c o u n c ils an d o th e r p u b lic b o d ie s; an d 

	• 
	• 
	e n su re in te g rate d d rain a g e a n d w aste w ate r m a n a g e m e n t b e c o m e s a ke y c o n sid e ratio n in fu tu re lan d u se p la n n in g d e c isio n s. 


	MONITORING AND REVIEW 
	13.15 With aprogramme ofth isscaleand nature itisimperative that options are rev iewed and assessed on a continuous basis as new ev idence,mode lling data and opportun ities are identified. Th iswillensure the programme isde livered on the basisofthe most up to date information availab leand not based on data that may be 10 or 12 years old. 
	13.16 As detailed in Chapter 11 ofth isPlan,the wider environmentalmon itoring recommended in Section 9.2 ofthe SEA EnvironmentalReport willbe undertaken before the deve lopment stage ofthe next cyc le ofth isPlan. Th isshou ld identify at an early stage any unforeseen adverse effects,as we llas anypositive 
	outcomes that are due to implementation of the Plan. 
	13.17 In terms ofbenefits realisation,the Plan willbe mon itored annuallyas part ofDfI’sreporting processes,w ith fu llrev iews ofthe Plan to be comp leted everyfour years. The LWWP will also be sub ject to the Department ofFinance’s NIGatewayRev iew process for NIcap ital investment pro jects and willhave aseries of independent peer rev iews at key stages. 

	SECTION 4 SYNOPSIS 
	• 
	• 
	• 
	Delivery of sustainab leintegrated so lutions necessitates carefulphasing of cap ital improvem ents such that no part ofthe system isdetrimentally affected,e ither in the short or the long term . Th iscriticalpath has inform ed the strateg ic programme for implementation ofthe Plan over the next 12years,wh ich iscurrentlyestimated at around £1.4 billion . 

	• 
	• 
	Over £1.2b illion ofth isfund ing isneeded for hard eng ineered measures,such as sewerage networks and WwTW. With NI Water continu ing to rece ive around 70% of its fund ing from public expend iture, it will be a sign ificant challenge to fund de livery of the Plan in the current financ ialclimate. 

	• 
	• 
	However,w ithout investment there maybe development constraints in the wastewater treatment system inmany areas across Belfast,wh ich mayhave implications for econom ic development,housing and the env ironm ent. 


	• 
	• 
	• 
	• 
	It is c u rre n tly e stim ate d th at a fu rth e r £200m o f p u b lic fu n d in g c o u ld b e n e e d e d fo r b lu e /g re e n in frastru c tu re m e asu re s su c h as rive r re sto ratio n . H o w e ve r, to p ro g re ss d e live ry o f th e se m e asu re s, n e w arran g e m e n ts are n e e d e d fo r th e vario u s ke y stag e s o f sc h e m e d e ve lo p m e n t, fro m p lan n in g th ro u g h to c o n stru c tio n an d fo r lo n g te rm m ain te n an c e . 

	• 
	• 
	Fram e w o rks are b e in g e stab lish e d w h e re b y c ap ital d rain ag e p ro je c ts c an b e jo in tly p ro c u re d an d c o m m issio n e d u n d e r th e LW W P. 

	• 
	• 
	D fI’s LW W P D iv isio n w ill b e re sp o n sib le fo r o v e rse e in g d e live ry o f th e P lan th ro u g h th e e xistin g p ro g ram m e g o ve rn an c e an d d e live ry stru c tu re s. 

	• 
	• 
	In te rm s o f b e n e fits re alisatio n , th e P lan w ill b e m o n ito re d an n u ally as p art o f D fI’s re p o rtin g p ro c e sse s, w ith fu ll re v ie w s o f th e P lan to b e c o m p le te d e ve ry fo u r ye ars. 



	T E R M D E F IN IT IO N A sse t A n asse t is a re so u rc e w ith e c o n o m ic valu e th at an in d iv id u al, c o m p an y o r c o u n try o w n s o r c o n tro ls w ith th e e xp e c tatio n th at it w ill p ro vid e a fu tu re b e n e fit. A tte n u a tio n ta n k A tan k, d rain o r se w e r th at h as b e e n d e sig n e d to h o ld b ac k p art o f th e p e ak flo w c au se d b y a rain fall e ve n t (o th e rw ise kn o w n as a sto rm ), th e re fo re m akin g th e p e ak sm alle r an d re d u c
	Climate Change Mitigation 
	Climate change mitigation consists of actions to limitthe magn itude 
	or rate ofg lobalwarm ing and its related effects. Th isgenerallyinvolves reductions in human em ission ofgreenhouse gases and actions to absorb carbon dioxide,such as planting trees. With in the context ofdrainage and wastewater th isterm istyp icallyused to describe anyth ing manmade. However,naturalfeatures are also an asset,for examp le,a healthypeat bog prov ides storm attenuation. 
	T E R M D E F IN IT IO N C o m b in e d se w e r o v e r fl o w s C o m b in e d se w e r o ve rflo w s are p ip e s an d p u m p s w h ic h allo w e xc e ss flo w s o f h ig h ly-d ilu te d w aste w ate r w h ic h , in m an y c ase s p asse s th ro u g h sc re e n s, to re m o ve p lastic an d rag s, to b e re tu rn e d in to w ate rc o u rse s / rive rs an d th e se a to h e lp p re ve n t h o m e s an d b u sin e sse s fro m b e in g flo o d e d . M an y o f th e se o ve rflo w s are d e sig n e d to c o
	T E R M D E F IN IT IO N D ra in a g e sy ste m A te rm u se d to c o lle c tive ly d e sc rib e all d rain s, w ate rc o u rse s an d se w e rs th at c o n ve y w ate r fro m th e lan d to a re c e ivin g w ate r. F lo o d R isk M a n a g e m e n t P la n A p lan th at id e n tifie s flo o d h azard s / risks an d a ran g e o f m e asu re s to m an ag e flo o d risk. Pre p aratio n o f th is is a re q u ire m e n t o f th e Flo o d s D ire c tive . F o u l w a te r se w e rs Th e se c arry w aste w ate r f
	T E R M D E F IN IT IO N In te rn a l fl o o d in g W h e re th e in sid e o f a h o u se o r an attac h e d g arag e is flo o d e d O u t o f S e w e r F lo o d in g Flo o d in g c au se d b y w ate r th at h as c o m e o u t o f a fo u l o r c o m b in e d se w e r. P riv a te D ra in a g e In fra stru c tu re A te rm u se d to d e sc rib e d rain ag e p ip e s th at are n e ith e r o w n e d b y a p u b lic b o d y n o r a d e sig n ate d w ate rc o u rse . T h is c o u ld in c lu d e p rivate ly o w n e
	U n sa tisfa c to r y C o m b in e d S e w e r O v e r fl o w A c o m b in e d se w e r o ve rflo w th at d o e s n o t ac h ie ve m in im u m e n v iro n m e n tal stan d ard s, g e n e rally b e in g C SO s th at o ve rflo w to o o fte n o r are n o t sc re e n e d ap p ro p riate ly. R e g u lato rs c all th e se ‘U n satisfac to ry In te rm itte n t D isc h arg e s’, w ith th e w o rd ‘in te rm itte n t’re fle c tin g th at th e d isc h arg e o n ly o c c u rs w h e n it rain s. 
	T E R M D E F IN IT IO N S e w e ra g e n e tw o rk Th is te rm is u se d to d e sc rib e all o f th e N I W ate r se w e rs, o ve rflo w s, sto rm tan ks an d p u m p in g statio n s th at c o n ve y flo w to e ith e r a W w T W o r to a re c e ivin g w ate r. S e w e rs Th e se are p ip e s th at c arry su rfac e w ate r, o r w aste w ate r. S o ft E n g in e e rin g M an ag e m e n t p rac tic e s th at u se su stain ab le e c o lo g ic al p rin c ip le s to re sto re sh o re lin e stab ilizatio n an d p
	T E R M D E F IN IT IO N W a ste w a te r Th is is se w ag e p lu s o th e r m ate rials su c h as trad e e ffl u e n t (w aste w ate r fro m c o m m e rc ial p ro c e sse s) an d le ac h ate (p o llu te d w ate r fro m lan d fill site s) th at c o u ld also b e d isc h arg e d in to se w e rs o r d ire c tly to th e W w T W b y a tan ke r. W a ste w a te r M a n a g e m e n t Th e c o lle c tio n , tre atm e n t an d safe d isc h arg e o f w aste w ate r b ac k to th e e n v iro n m e n t. W a ste w a te r
	Q U E S T IO N 1 : D o yo u ag re e th at B e lfast is fac in g sig n ific an t d rain ag e an d w aste w ate r m an ag e m e n t issu e s? 
	Q U E S T IO N 1 : D o yo u ag re e th at B e lfast is fac in g sig n ific an t d rain ag e an d w aste w ate r m an ag e m e n t issu e s? 
	Q U E S T IO N 1 : D o yo u ag re e th at B e lfast is fac in g sig n ific an t d rain ag e an d w aste w ate r m an ag e m e n t issu e s? 
	Y E S / N O 

	Ple ase p ro vid e d e tails 
	Ple ase p ro vid e d e tails 

	Q U E S T IO N 2 : D o yo u ag re e th at w e n e e d to c h an g e th e w ay w e m an ag e w ate r flo w in g th ro u g h o u r u rb an are as? 
	Q U E S T IO N 2 : D o yo u ag re e th at w e n e e d to c h an g e th e w ay w e m an ag e w ate r flo w in g th ro u g h o u r u rb an are as? 
	Y E S / N O 

	Ple ase p ro vid e d e tails 
	Ple ase p ro vid e d e tails 


	QUESTION 3: 
	Do you agree that during periods ofheavy rain,green spaces in urban areas shou ld be 
	Do you agree that during periods ofheavy rain,green spaces in urban areas shou ld be 
	YES /NO 

	used to ho ld water on atemporarybasisto he lp prevent the flood ing ofhomes and businesses and help prevent sewage sp illing into the City ’s rivers and Belfast Lough? 
	Q U E S T IO N 4 : D o yo u ag re e w ith th e c atc h m e n t b ase d ap p ro ac h to ad d re ss d rain ag e an d w aste w ate r m an ag e m e n t p ro b le m s? 
	Q U E S T IO N 4 : D o yo u ag re e w ith th e c atc h m e n t b ase d ap p ro ac h to ad d re ss d rain ag e an d w aste w ate r m an ag e m e n t p ro b le m s? 
	Q U E S T IO N 4 : D o yo u ag re e w ith th e c atc h m e n t b ase d ap p ro ac h to ad d re ss d rain ag e an d w aste w ate r m an ag e m e n t p ro b le m s? 
	Y E S / N O 

	P le ase p ro v id e d e tails 
	P le ase p ro v id e d e tails 


	Q U E S T IO N 5 : 
	Q U E S T IO N 5 : 
	Q U E S T IO N 5 : 

	D o yo u ag re e th at w e h ave id e n tifie d all o f th e p re ssu re s an d issu e s an d se t th e c o rre c t o b j
	D o yo u ag re e th at w e h ave id e n tifie d all o f th e p re ssu re s an d issu e s an d se t th e c o rre c t o b j
	e c ti
	ve s fo r e ac h 

	stu d y are a, as se t o u t in C h ap te rs 7 -10? 
	stu d y are a, as se t o u t in C h ap te rs 7 -10? 

	B L A C K S TA F F S T U D Y A R E A 
	B L A C K S TA F F S T U D Y A R E A 
	Y E S / N O 

	P le ase p ro v id e d e tails 
	P le ase p ro v id e d e tails 

	C O N N S W AT E R A N D L A G A N E M B A N K M E N T S T U D Y A R E A 
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	D o yo u ag re e th at w e h ave id e n tifie d all o f th e p re ssu re s an d issu e s an d se t th e c o rre c t o b j
	D o yo u ag re e th at w e h ave id e n tifie d all o f th e p re ssu re s an d issu e s an d se t th e c o rre c t o b j
	e c ti
	ve s fo r e ac h 

	stu d y are a, as se t o u t in C h ap te rs 7 -10? 
	stu d y are a, as se t o u t in C h ap te rs 7 -10? 

	N O R T H F O R E S H O R E S T U D Y A R E A 
	N O R T H F O R E S H O R E S T U D Y A R E A 
	Y E S / N O 

	P le ase p ro v id e d e tails 
	P le ase p ro v id e d e tails 

	IN N E R B E L FA S T LO U G H S T U D Y A R E A (W w T W ) 
	IN N E R B E L FA S T LO U G H S T U D Y A R E A (W w T W ) 
	Y E S / N O 

	P le ase p ro v id e d e tails 
	P le ase p ro v id e d e tails 


	Q U E S T IO N 6 : 
	Q U E S T IO N 6 : 
	Q U E S T IO N 6 : 

	D o yo u ag re e th at w e h ave id e n tifie d all o f th e o p p o rtu n itie s fo r in te g rate d d rai
	D o yo u ag re e th at w e h ave id e n tifie d all o f th e o p p o rtu n itie s fo r in te g rate d d rai
	n ag e m e asu re s fo r e ac h 

	stu d y are a, as se t o u t in C h ap te rs 7 -10? 
	stu d y are a, as se t o u t in C h ap te rs 7 -10? 

	B L A C K S TA F F S T U D Y A R E A 
	B L A C K S TA F F S T U D Y A R E A 
	Y E S / N O 

	P le ase p ro v id e d e tails 
	P le ase p ro v id e d e tails 

	C O N N S W AT E R A N D L A G A N E M B A N K M E N T S T U D Y A R E A 
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	D o yo u ag re e th at w e h ave id e n tifie d all o f th e o p p o rtu n itie s fo r in te g rate d d rai
	D o yo u ag re e th at w e h ave id e n tifie d all o f th e o p p o rtu n itie s fo r in te g rate d d rai
	n ag e m e asu re s fo r e ac h 

	stu d y are a, as se t o u t in C h ap te rs 7 -10? 
	stu d y are a, as se t o u t in C h ap te rs 7 -10? 

	N O R T H F O R E S H O R E S T U D Y A R E A 
	N O R T H F O R E S H O R E S T U D Y A R E A 
	Y E S / N O 

	P le ase p ro v id e d e tails 
	P le ase p ro v id e d e tails 

	IN N E R B E L FA S T LO U G H S T U D Y A R E A (W w T W ) 
	IN N E R B E L FA S T LO U G H S T U D Y A R E A (W w T W ) 
	Y E S / N O 

	P le ase p ro v id e d e tails 
	P le ase p ro v id e d e tails 

	Q U E S T IO N 7 : D o yo u ag re e th at th e p ro p o se d m e asu re s ad e q u ate ly ad d re ss th e p re ssu re s an d io b je c tive s fo r e ac h stu d y are a, as se t o u t in C h ap te rs 7 -10? 
	Q U E S T IO N 7 : D o yo u ag re e th at th e p ro p o se d m e asu re s ad e q u ate ly ad d re ss th e p re ssu re s an d io b je c tive s fo r e ac h stu d y are a, as se t o u t in C h ap te rs 7 -10? 
	ssu e s an d m e e t th e 

	B L A C K S TA F F S T U D Y A R E A 
	B L A C K S TA F F S T U D Y A R E A 
	Y E S / N O 

	P le ase p ro v id e d e tails 
	P le ase p ro v id e d e tails 
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	C O N N S W AT E R A N D L A G A N E M B A N K M E N T S T U D Y A R E A 
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	P le ase p ro v id e d e tails 

	Q U E S T IO N 7 : D o yo u ag re e th at th e p ro p o se d m e asu re s ad e q u ate ly ad d re ss th e p re ssu re s an d io b je c tive s fo r e ac h stu d y are a, as se t o u t in C h ap te rs 7 -10? 
	Q U E S T IO N 7 : D o yo u ag re e th at th e p ro p o se d m e asu re s ad e q u ate ly ad d re ss th e p re ssu re s an d io b je c tive s fo r e ac h stu d y are a, as se t o u t in C h ap te rs 7 -10? 
	ssu e s an d m e e t th e 
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	Y E S / N O 
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	ANNEX A CONSULTATION QUESTIONS 
	QUESTION 8: YES /NO 
	Do you agree that the leve lsof investment identified with in th isplan are necessary and shou ld be considered ahigh priorityby the NIExecutive? 
	Please prov ide details 
	INTRODUCTION 
	The £164m Be lfastSewers Pro ject was comp leted in 2010 and prov ided a solid start to address the important drivers for investment in the sewerage networks and wastewater treatment fac ilities that serve Be lfast. 
	By the late 1990s,the city ’s age ing sewerage network was suffering as aresu ltof sustained periods of inadequate maintenance due to fund ing constraints, coup led with alack of investment necessary to increase capac ity to accommodate the city ’s continued growth. 
	There were excessive sp illsofd ilute sewage from the old comb ined network causing po llution,and an increasing frequency of out of sewer flood ing events due to blockages,co llapses,and inadequate hydrau lic capac ity. To start addressing these issues NIWater undertook the Be lfast Sewers Pro ject. Itwas designed in the late 1990s,commenced on site in 2006,and successfu llycomp leted in 2010. 
	There were excessive sp illsofd ilute sewage from the old comb ined network causing po llution,and an increasing frequency of out of sewer flood ing events due to blockages,co llapses,and inadequate hydrau lic capac ity. To start addressing these issues NIWater undertook the Be lfast Sewers Pro ject. Itwas designed in the late 1990s,commenced on site in 2006,and successfu llycomp leted in 2010. 

	Figure
	Figure 1: Belfast Storm Tunnel under Construction 
	The key ob jectives were to improve water quality in in the Lagan and Blackstaff Rivers,wh ist reduc ing the risk offlood ing with in inner city areas,such as the River Terrace area off the Ormeau Road. The main new assets de livered by the pro ject are: 
	• 9.4km of storm tunnel rang ing indiameter from 1.95m to 4m and at adepth of up to 40m; 
	• 
	• 
	• 
	• 
	A large term inal storm water pump ing station (41m deep x37m diam eter)w ith apum p capac ity of16.75 cub ic meters (or tons)per second 

	• 
	• 
	The location ofthe tunne lisillustrated inFigure 2 below. 



	Figure
	Figure 2: Storm Tunnel Location and CSO Discharge Input Locations 
	The main tunne lstarts at Cromac Street and ends at anew Term inalPump ing Station (TPS)at Be lfast WwTW,wh ich is with in the Be lfast Harbour estate. Tributary tunne lsthat commence at Glenmachan Street,ParkRoad and Queen’sQuayd ischarge into the main tunne l. Th istunne lwas designed to intercept CSO discharges that were previously discharged into the River Lagan viaeither gravity 
	outfallsor storm pump ing stations. Each ofthe CSO pump ing stations thatthe tunne lallowed to be decomm issioned had become prob lematic and unre liab leresulting in flood ing,po llution and odours. 
	The tunne lthen attenuates and conveys th is stormwater bygravity to the huge TPS,wh ich isillustrated under construction in figure 3. The section of4m diameter tunne land the TPSprov ides around 80,000m3 of storage before itsp ills,wh ich isequ ivalentto the vo lume with in 32 olymp ic sized sw imm ing pools. On lyifand when the total storage capac ity ofthe tunne land shaft isexceeded do storm pumps operate,and then discharge the dilute sewage into Be lfast Harbour. After the storm has passed the tunne li
	The pro ject also incorporated the rehab ilitation and upgrad ing ofparts ofthe Duncrue sewerage network,however the fund ing available at that time was not adequate to improve the vast majority of the sewerage networks that serve greater Be lfast. Th is pro ject resulted in sewage discharges to the River Lagan and its tributaries in the city centre area be ing sign ificantly reduced,and protected over 300 properties from out of sewer flood ing (from up to a1:30year return period rainfallevent). Under Livin
	The pro ject also incorporated the rehab ilitation and upgrad ing ofparts ofthe Duncrue sewerage network,however the fund ing available at that time was not adequate to improve the vast majority of the sewerage networks that serve greater Be lfast. Th is pro ject resulted in sewage discharges to the River Lagan and its tributaries in the city centre area be ing sign ificantly reduced,and protected over 300 properties from out of sewer flood ing (from up to a1:30year return period rainfallevent). Under Livin

	Figure
	Figure 3: The Tunnel Pumping Station Shaft under construction 
	Th is is Crown Copyright and is reproduced with the perm ission ofLand &PropertyServices under delegated authorityfrom the Keeper ofPub licRecords, © C ro w n copyright and database right 2020N IMA MOU577.7 
	9 EnvironmentalAssessment ofPlans and Programmes Regu lations (Northern Ireland)2004 (S.R. 280/2004) 
	9 EnvironmentalAssessment ofPlans and Programmes Regu lations (Northern Ireland)2004 (S.R. 280/2004) 










