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Sources: Esri, HERE, DeLorme, USGS, Intermap, increment P Corp., NRCAN, Esri Japan, METI, Esri China (Hong Kong), Esri (Thailand), TomTom,
MapmyIndia, © OpenStreetMap contributors, and the GIS User Community
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upsize to 27", regrade

upsize to 30", regrade

upsize to 30", regrade

pipe channel, with 54", regrade

install concrete bottom and sides

pipe channel, with 54", regrade

pipe channel, with 54", regrade

pipe channel, with 54", regrade
pipe channel, with 54", regrade

pipe channel, with 54", regrade

pipe channel, with 54", regrade, add catch basins

upsize to 24"

upsize to 36", regrade

convert existing slough to a 13 acre-ft. 
detention pond with outfall structure

upsize to 15"

new 24" canal spill

upsize to 21"

upsize to 21", regrade

upsize to 21", regrade

upsize to 33", regrade

remove concrete plug and upsize to 24", regrade

upsize to 30", regrade

regrade pipe

convert channel to 
33" pipe, regrade

intercept exiting pipe, regrade

upsize to 15"

upsize to 27", regrade

upsize to 21"

upsize to 30", regrade

upsize to 21"

upsize to 27", regrade

upsize to 18"
upsize to 18"

regrade pipe

upsize to 30", regrade

upsize to 30", regrade

upsize to 21"

upsize to 15"

upsize to 24", regrade

upsize to 30" upsize to 21"

connect siphon to intersect 
existing pipe with new 36"
pipe, farther downstream

new 42" pipe

upsize to 21", regrade

new 21" canal spill

regrade channel

upsize to 18", regrade
upsize to 24", regrade

upsize to 54", regrade

upsize to 42", regrade

replace with 36" pipe under channel

upsize to 36", regrade
upsize to 15", regrade

upsize to 30", regrade

upsize to 83"x53" squash pipe, regrade

new spill

upsize to 15"

new 15" canal spill

upsize to 54", regradenew 21" canal spill, 
special backfill needed

upsize to 54", regrade

new 48" pipe and flow diversion

upsize to 83"x53"squash pipe, regrade

upsize to 48", regrade

upsize to 83"x53" squash pipe, regrade

upsize to 54", regrade

upsize to 36", regrade

upsize to 83"x53" squash pipe, regrade

upsize to 21", regrade

regrade channel

widen channel to 3 ft. bottom, regrade

widen channel to 3 ft. bottom, regrade

raise channel wall

New 30" spill to river

New 36" canal spill to Fruitdale Creek

Rehabilitate sugar beet line

new 0.77 acre-ft 
detention pond

new 5.24 acre-ft. 
detention pond

Note: All new pipes are assumed to be smooth concrete. Other pipe types should only be used if analysis shows that design 
criteria conditions are still met for all areas of the City, or if size is sufficiently larger to carry the same flow as the sizes shown.
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upsize to 27"

upsize to 24" 

upsize to 36"

upsize to 36" upsize to 18"

upsize to 18"

upsize to 30"

upsize to 36"

upsize to 30"

upsize to 36"
upsize to 21"

upsize to 18"

upsize to 21" 

upsize to 18"

upsize to 15"

regrade pipeupsize to a 2 ft. x 2 ft.
 box pipe, regrade

upsize to 30", regrade

flow redirected

6 ft. bottom natural channel, regrade

6 ft. bottom natural channel, regrade, raise downstream channel banks
raise upstream channel banks

adjust spill

new 12" spill to natural ditch,
close off siphon to avoid debris

upsize to 48"

upsize to 27", regrade

upsize to 21"

upsize to 48", regrade
upsize to 33", regrade

upsize to 42", regrade

Adjust pond outfall structure by 
adding an additional 24" pipe

regrade channel

2 ft. bottom natural channel, regrade

upsize to 2 ft. by 3 ft. rectangular pipe, regrade

regrade pipe

new 24" pipe parallel to channel/pipe

upsize to 24"

regrade, raise downstream channel bank

upsize to 36"

increase downstream channel bank elev.

upsize to 30", regrade

widen channel to a 8 ft. bottom, 12 ft. top 
regrade, line with concrete

regrade channel

replace with 12ft. bottom concrete channel, increase channel bank elevation upstream, regrade

upsize to 30", regrade
upsize to 30", regrade upsize to 30", regrade

upsize to 30", regrade
upsize to 30", regrade

replace with 8 ft. bottom concrete channel, increase channel bankelevation upstream, regrade

change spill

upsize to 1ft.x1ft. Box pipe

raise channel bank between callouts

raise channel bank between callouts

bypass weir with new pipes
upsize to 24"

open Copeland spill

adjust spill

expand spill
to 25ft. wide

replace brick channel with 30" pipe, regrade

Note: All new pipes are assumed to be smooth concrete. Other pipe types should only be used if analysis shows that design 
criteria conditions are still met for all areas of the City, or if size is sufficiently larger to carry the same flow as the sizes shown.

Sources: Esri, HERE, DeLorme, USGS, Intermap, increment P Corp., NRCAN, Esri Japan, METI, Esri China (Hong Kong), Esri (Thailand), TomTom,
MapmyIndia, © OpenStreetMap contributors, and the GIS User Community
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upsize to 60" pipe, regrade

upsize to 60", regrade

upsize to 48", regrade

upsize to 72"

upsize to 48", regrade
expand spill to 48", regrade

upsize to 48", regrade

upsize to 60", regrade

upsize to 48", regrade

regrade channel

upsize to 36", regrade
upsize to two parallel 42" pipes

upsize to 30", regrade

upsize to 24", regrade

upsize to 18", regrade

new 18" pipe and flow diversion

upsize to 24" 

upsize to 24", regrade

upsize to 36", regrade

upsize to 18", regrade

upsize to 24", regrade

upsize to 42"

upsize to 42"

upsize to 24", regrade

new 21" pipe and 
flow diversion

upsize to 30"

upsize to 18"

upsize to 21", regrade

upsize to 21", regrade

new 42" pond outlet pipe 

expand channel, regrade

expand channel, regrade, raise upstream channel wall

replace with 3ft. X 6 ft. rectangular pipe, regrade

Raise channel wall downstream

expand channel,regrade,  raise downstream channel wall

expand channel,regrade,  raise upstream channel wall

expand channel, raise upstream channel wall

expand channel, raise downstream channel wall

regrade channel, raise downstream ground elevation
This increases storage in the detention pond

add identical rectangular pipe, regrade existing pipe and new one

add identical rectangular box. Line both pipes with 
concrete on the bottom, raise surrounding low 

ground elevations

expand channel, regradeexpand channel, regrade

expand channel, regrade, raise upstream channel wall

regrade pipe, special
backfill needed under gravel road

upsize to 24"

upsize to 24"

upsize to 24"

upsize to 27", regrade

upsize to 36"

upsize to 27", regrade

regrade channel to match new pipes up and down stream
regrade channel, to match incoming pipe

upsize to 48"

regrade channel

upsize to 48", regrade

upsize to 48", regrade

upsize to 60", regrade
upsize to 48", regrade

upsize to 30"

new 24" pipe and flow diversion

upsize to 27", regrade

upsize to 18", regrade, 
divert flow to the creek

upsize to 27"

new channel diverting flow to creek

regrade pipe

upsize to 21" pipe, regrade, 
use special backfill to have 

cover less than 3 ft. and match 
existing pipe installed in 2014.

upsize to 18", regrade

upsize to 21", regrade

upsize to 18", regrade

block off lateral in winter

Note: All new pipes are assumed to be smooth concrete. Other pipe types should only be used if analysis shows that design 
criteria conditions are still met for all areas of the City, or if size is sufficiently larger to carry the same flow as the sizes shown.

now three 36" parallel 
pipes, regrade

Close spill on east 
side of Dowell Road

upsize to 48", 
regrade

block flow across highway

new  pond outlet structure, lowering 
the outlet elevation in the mode,.

 increases the storage
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upsize to 30"

new 24" pipe
upsize to 33"

upsize to 24"new 48" pipe and flow diversion structure

upsize to 54", regrade

upsize to 48"

regrade

Install new flow division structure and a 24" pipe

upsize to 42", regrade

upsize to 42", regrade

new 48" pipe and flow diversion structure

upsize to 54" and regrade

block flow through pipe

upsize to 54", regradeupsize to 54", regrade

regrade and replace 
upsize to 33"

upsize to 42", regrade

upsize to 21"

upsize to 30"

upsize to 18" regrade

regrade pipe

upsize to 24", regrade

regrade pipe
upsize to 30"

upsize to 60"x38" squash pipeupsize to 36", regrade

upsize to 30", regrade

upsize to 30", regrade upsize to 18" and regrade

new 15" pipe and flow diversionnew 3ftx5ft. rectanglular pipe 
and redirect all flow west

new 2ft x 3 ft. rectangular pipe and flow split

regrade pipe

new 5ft base 9 ft top channel parallel to existing pipes
regrade pipereplace and regrade

regrade pipe
regrade channel

regrade channel

expand channel to a 4 ft. base, regrade

upsize to a single 30" pipe, regrade

new pond outlet structure

regrade pipe

regrade pipe

regrade channel

raise upstream channel berms
construct uniform channel with 10 ft. base  

between callouts, regrade, and repair 
channel berms to obtain freeboard

construct uniform channel with 8 ft. base  between callouts, regrade

regrade channnelregrade pipe

upsize to 21",  regrade

construct uniform channel with 8 ft. base between callouts, regrade

adjust spill diversion structure

upsize to 27"

upsize to 21"
upsize to 27"

upsize to 21", regrade

survey, reassess, then potentially 
adjust spill diversion structure, and 
downstream piping and channels 

until Hilcrest

upsize to 21" upsize to 21"

upsize to 21"

split existing pipe

construct uniform channel with 10 ft. base  
between callouts, regrade, and repair 

channel berms to obtain freeboard

widen, deepen, regrade channel

regrade channel

Note: All new pipes are assumed to be smooth concrete. Other pipe types should only be used if analysis shows that design 
criteria conditions are still met for all areas of the City, or if size is sufficiently larger to carry the same flow as the sizes shown.
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