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Upper Montgomery Joint Authority (UMJA)
UMJA located in Pennsburg — Montgomery County E4 i
50 miles north of Philly, 100 miles west of NY f’m o e
Population over 8,550 3 '* @@ ” i :
Provides sewer collection and treatment for three -~ ”Zf..azph.a@ s

@Ch ryHII

boroughs: Red Hill, East Greenville and Pennsburg @ wimpee

Newark @

—_—

2.5 MGD trickling filter WWTP discharging to
Green Lake Reservoir

Collection system comprised of 33 miles sewer
pipes and 5 pump stations
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=il Project Drivers

" Multiple NPDES permit limit violations (mostly
related to TP, TSS, cBOD, and ammonia)

= Operational challenges during wet weather periods
= Future stringent limits for nutrient removal

" |nability to consistently meet TP limit w/out
substantial chemical addition

® Aging and deteriorating infrastructure
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What is the Upgrade Plan?

WORKING FOR WATER QUALITY

Influent Screens: Repurpose the overflow channel into a new
screen building to house the 2 bar screens, washer
compactors, and odor control system

Influent Pumping (EPS-1): Install 5 new forward flow pumps
to handle peak hour flows

Replace existing grit removal system with a grit separation
system and a grit washer.

BNR process: Replace existing trickling filter/ solids contact
treatment system with biological reactors to improve nutrient
removal (Target Limits: TN of 6 mg/L and TP of 0.2 mg/L)
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What is the Upgrade Plan?

Addition of a third secondary clarifier and distribution box
New RAS and WAS pumping system

New filter building to house tertiary filters, aeration blowers,
floc tanks w/ mixers, air compressors and chem feed
systems

Addition of new chlorine contact tank and post aeration tanks
New Parshall Flume structure
New plant water system

New Multi floor operations building

Upgrade existing SCADA system

— Piant Water System ]
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New BNR Reactors

Sludge Pumping
Upgrades

‘ New Ops \
T VOM Process

ﬁ
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I Bioreactors Upgrades: Incorporate Proven

s and Innovative Technologies
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Enhanced Biological Phosphorus

Removal (EBPR)

Requires absence of Oxygen
Requires absence of Nitrate

Requires readily degradable
carbon in form of short chain
volatile fatty acids (VFA)

VFA )
(soluble
substrate) Poly-Ps
Anaerobic

® Removal occurs through
waste sludge

Aerobic |
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sl Limitations of Conventional EBPR

Reliant on influent conditions and can be affected by biological toxicity

" Performance is more sensitive to influent flow and pollutant loading
variations

" Minimal process control options
" Potential competition of GAOs with PAOs
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sl Sidestream EBPR is the next wave...

m S2EBPR is a fairly recent development in nutrient removal
> Europe: in use for about 10 years
> USA: in use at a few facilities in recent years

" S2EBPR conditions a portion of the RAS or MLSS to grow PAQOs
® S2EBPR requires:

Holding the solids under “deep” anaerobic conditions
to ferment the activated sludge solids to make VFA's,
allowing release and then P uptake in downstream anoxic and aerobic zones.
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More reliable than conventional EBPR

" Less sensitive to influent carbon quantity and quality

" |essimpacted by DO and NO4-N recycles

" Promotes PAOs growth and selects against GAO’s

" Uses similar or less tank volume as standard EBPR

" |ess sensitive to wet weather events and toxic discharges
® Can be readily incorporated into existing tanks
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A 5-Stage Bardenpho Process with S2EBPR -

i Summer Mode BNR

Primary Sidestream g';f:;foﬁ'sc Internal MLSS Recycle Post-

smdge\x':el‘*“ter Aeration

RAS F-Iow ) 2 Effluent
Split -~ 3 . Secondary

Anoxic/  Aerobic/ Aerobic Aerobic/
, Swing  Swing Swing

()

S
i

Primary Effluent Channel

Clarifiers

Anoxic/
Swing

~_

RAS
() Pump
NEWEA s e
WORKING FOR WATER QUALITY i \\




A

k=¥ Modified Contact Stabilization Process — Wet

WOODARD

s Weather Mode with S2EBPR
Primary Sidestream gr;?: :f obrisc Internal MLSS Recycle (pump off) Post-
Sludge Fermenter Aeration
RAS Fw\\
; v I
Split . 2 3 4 S Secondary Fiuen

Anoxic/  Aerobic/ Aerobic Aerobic/
, Swing  Swing Swing

S

Primary Effluent Channel

Clarifiers

Aerobic/
Swing

~_

RAS
() Pump
NEWEA s e
WORKING FOR WATER QUALITY i \\




A

y S
y - ‘
WOODARD

saiaal Compressible Media Technology — Fuzzy Filter

" Compressible media filter is depth filter developed in
Japan and first introduced in US about 15 years ago

" Uses synthetic fiber porous material instead of
conventional granular material

" Filter medium retained btw two perforated plates

" Uses upper moveable plate to change media
compression during filtration and wash cycles

" Size of filter bed is increased mechanically to
backwash filter

" Porosity of filter bed can be modified by
compressing filter medium
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il Compressible Media Technology — Fuzzy Filter

" Filtration Mode: influent introduced in
the bottom, flows upward through filter
medium and discharged from the top

= Backwash Cycle: Upper plate is raised
and air is introduced while flow to the

Flush Cycle

filter continues a=im
T : NP
" Wastewater containing solids removed R | e
from filter and returned to plant influent iy (= wer>
for subsequent processing —

Fixved

{W hIG — 2k
(http://www.schreiberwater com/)  wash Cycle
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UMUJA Effluent Nitrogen Species
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Biological System Startup Only one train running w/ no carbon
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'Ll Elevated NH3-N after startup
: ot primarily due to wet weather events
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UMJA Effluent Total Phosphorus
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Design & Construction Challenges

Conventional EBPR process upsets due to high flow conditions

BNR Design incorporated capabilities to hit future low nutrient limits
much stringent than existing permit limits

UMJA operators not spending additional labor and operation cost
associated with reaching stringent limits until they're required to do so by
permit

Delayed startup of fully sidestream S2EBPR Reactor
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Lesson Learned
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Preliminary plant data suggest that mainstream EBPR was not reliable due to
extreme high flow events and the benefit to switch to sidestream EBPR to
consistently meet stringent phosphorus limits

Engage Client Leadership and entire staff

Keep reasonable balance between available budget and critical project
needs during design and construction

Allocate enough budget for operators training and follow up services
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