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Metro Vancouver
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Metro Vancouver’s Liquid Waste Services
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• P rimary treatment
• C ombined s ewer s ys tem 
• A verage 20 21 f low of 5 3 0  

ML D (6 .2 m3/s )
• Dis charge via a deep-s ea 

outfall to the S trait of  
Georgia 

IIWWTP

Google, 20 18

Iona Island Wastewater Treatment Plant 



• R oughly parallel to each other 
• 71 to 10 6  m deep
• 5 0 5  m long with 10 0  ports  each 
• 3  pipe s egments  of  decreas ing diameter/

increas ing port s ize

Iona Deep Sea Outfall – Twin Diffusers

Initial Dilution 
Zone 
(IDZ) Boundary

Twin Diffusers

N

Current



• T o characterize effluent plume initial mixing through field 
obs ervations

• T o update Iona Is land W W T P  near-field mixing model

• T o facilitate improvement of initial dilution zone (IDZ) 
monitoring program

Rhodamine Dye Tracer Study 



• Rhodamine WT dye was used for its 
conservative nature and low background 
level. 

• Represent the effluent plume mixing and 
transport processes in receiving water

Dye Tracing and Near-field Mixing



Methods and Material - Field Experiment  
• C arried out over 2 days  on July 26  &  

A ugus t 14 , 20 18

• F or both s tudy days , f ield crews  were 

⮚ at the IIW W T P ,  injecting dye, 
collecting effluent s amples  and 
meas uring effluent dye 
concentration.  

⮚ on the water, in 2 boats  
completing oceanographic  
monitoring and s ample collection

CTD 
Profiling/Sampli
ng
CTD Profiling

IDZ Boundary CTD Tow-
YoIntermediate Field CTD 
Tow-Yo

Iona Jetty

Current 
Direction

N

Twin Diffuser

ADCP

IDZ Boundary



Methods and Material - Instrumentation
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• C oinciding with R hodamine, 
C DOM and turbidity peaks  at 
bottom

• High C DOM and turbidity and 
low S alinity at s urface – F ras er 
R iver plume

• Minor s econdary peak of 
C DOM and turbidity at ~ 5 5  m 
(no R hodamine)

Field Observations- CTD Profile  

C DO
M

R hodamine

T ur bidit
y

S alinity  
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• No dye detected at the end of 
the diffus er - pos s ibly due to 
s altwater intrus ion

• P lume is  found clos e to the 
bottom along the s lope

• C DOM peaks  were found highly 
correlated with the obs erved 
R hodamine dye peaks  

Field Observations –Two-yo Profile
N

R hodamine

R hodamine
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Outfall Internal Hydraulics Model – CorHyd

P ort Number 

E nd of  Dif fus er

E nd of  Dif fus er

S tart of  Dif fus er

S tart of  Dif fus er
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Outfall Internal Hydraulics – Saltwater Intrusion

S ummer 
9 8  percentile

S ummer 
6 0  percentile &  
A pprox. 
average f low of 
dye s tudy

S ummer M in. 
F low

4 .8

6 .7

2.5

Number of  Inactive P orts  S ubject to S altwater Intrus ion 

Number of  Inactive P orts
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Outfall internal Hydraulics – Flow Distribution
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C ut P lane

3 D V is ualization 

Near Field Mixing Modelling – VISJET

ua=0 .0 5 m/s

ua=0 .3 m/s
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Near Field Mixing Model Validation – Bulk Initial Dilution
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Near Field Mixing Model Validation – Plume Trajectory
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Near Field Mixing Model Validation – Trapping Depth

E nd of  
Diffus er

S tart of  
Diffus er
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Summer Variability: Bulk Initial Dilution and Plume Trapping
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Summer Probability Distribution: Bulk Initial Dilution and Plume Trapping
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Winter Variability: Bulk Initial Dilution and Plume Trapping
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Winter Probability Distribution: Bulk Initial Dilution and Plume Trapping
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Conclusions
• T he internal diffus er hydraulics  model and the near-field mixing model 

compared well with field obs ervations .

• T he outfall is  s ubject to s altwater intrus ion under almos t all s ummer 
effluent f low conditions .

• E ffluent dilution is  influenced by plume merging, current s peed and 
effluent f low rate.

• T he predicted 5  percentile bulk initial dilutions  range from 6 8 :1 to 8 1:1 
along the length of the diffus er.

• A verage initial dilutions  in winter were found s lightly lower than thos e 
in s ummer mainly due to the higher winter effluent f low. 

• A lthough the plume was  found to s pan over a wide depth range 
through the ambient water column, it is  not expected to s urface even 
under the mos t unfavorable environmental conditions .
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Thank You!

Questions ?
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