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Smith Creek Resource Recovery Facllity (RRF

New Grit Inf. Flow Measurement
Influent Pump removal

Station Originally owned and operated
* by the Town of Wake Forest

Discharge to Neuse River

Capacityc 3 MGD

Biological Nutrient Removal

Old Grit Removal
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Upgrade
Mechanical
Screens
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Influent
Pump Station

Improvements
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New Grit
Removal
System







Upgrade Mechanical
Screens

ATwo existing screen
channelx M p-Q¢ RS SLJ

A lsolation gates on each
channel

A Unable to completely
close gates

A Manual operators on
gates




Upgrade Mechanical Screens

A Original Screens

A Rotating Element Screens
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A Screen Width Zeet

A Channel Width 4eet (concrete inserts on side of channel)
A Unsatisfactory Performance

A Nearing end of useful life

A Not sized for future expansion




Upgrade Mechanical
Screens

A Proposed Improvements

A Install new gates with motor
actuators

A Install second influent pipe
(plugged) for future expansion

A Replace screens and washer
compactors with newer
technology




Upgrade }
Mechanical |
Screens

A Selected Screens

A Duperon Flexrake (Catenary
Multi-Rake)
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A Screen Width 4eet

A Capacityc 10 MGD each

A All stainlesssteel construction




Upgrade Mechanical
Screens

A Screenings Washer/Compactors
A Duperon

A One washer/compactor per
screen

A Washer/compactor discharge
chute to roltoff container

A Wheels and flex connections for
maintenance



Upgrade Mechanical
Screens

A Startup and Operation




Influent Pump
Station
Improvements



Influent Pump Station
Improvements

A Original Influent Pump Station

A Screening upstream of IPS

A Wetwell/Drywell

A SelfPriming Pumps in Drywell

A Pump to Parshall flume

A Grit Removal downstream of flume




Influent Pump Station
Improvements

A Drivers for conversion

A Increased pump head due to higher elevation of new grit
removal

A Wetwell problems, including surface vortex and pump
cavitation (from air entrainment)

A Frequent maintenance needs of SBiming pumps
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treatment process

A Raleigh preference to move away from Siiming Pumps




Influent Pump Station Improvements
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Existing Wetwell

AOffset influent pipes
ANo baffles in wetwell | e
ALimited wetwell storage s = E==— = » g
AConstant speed pumps 0L S & et | |
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Influent Pump Station Improvements

AConvert to Submersible Wetwell
configuration

- AAdd baffling to wetwell
AConvert drywell to pipe gallery
ARaise operating levels
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\\ . AModified operating sequence

AFuture expansion to include
parallel wetwell and force main
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Influent Pump Station Improvements

WetWe” Baffl i n Trough Opesing (20=in x 24=in)
gm/Baﬁle Wall Inlets Baffle Wall
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Influent Pump Station
Improvements

: ‘ WETWELL
\ INFLUENT

g - \ S |8
A A physical hydraulic model was used | o U1 N2
to simulate wetwell issue
A Modeling was performed by
PLATE

Clemson Engineering Hydraulics in
Anderson, SC

A Model testing recommended e ™ g \
wetwell baffles and floor cones to T Priog |
eliminate preswirl, uneven flow 2 e
distribution, air entrainment, and i
floor vortex activity ' :
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Influent Pump Station
Improvements

o Baffle wall with inlets and inlet
baffles to direct flow downward

* Floor cones installed under each
pump




Influent Pump

Station
Improvements

Drywell piping reconfigured
to connect pump discharge
to station discharge header




Influent Pump
Station
Improvements
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enclosures installed

outdoors since no available
space in building




Influent Pump

Station
Improvements

A Grating with access panels
for new submersible pumps

A Combination air valves
installed in pump discharge
piping to release air and
break siphons upstream of
check valves

A Combination valves installed
outdoors to prevent gas
release in drywell
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Influent Pump
Station
Improvements

New submersible pumps being
lowered into place




1 Pump o

1 Pump Operation smlth
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3 Pumps
Running

Full Speed 9,000 gpm
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IPS Control
Modifications

A Lead pump starts at reduced speed
(49% of full speed)

A Lead pump ramps up as level rises

A Lag pump starts at reduced speed
when level is rising and lead pump
hits 60hz speed

A Lead and lag pump speeds are
matched and adjusted equally as
level varies



