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SESSION 9

PLANT OPERATION 1:

TROUBLESHOOTING, ISSUES, AND CREATIVE
SOLUTIONS IN FACILITY UPGRADES

A Tale of Two Precesses

How the Metropolitan District’s Wetr= =
Weather Process Expansion Program =
led to Overall Plant Improvements
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Presentation Agenda

‘ The Metropolitan District Overview

‘ Wet Weather Expansion Project Overview

‘ Deep Dive — DUPCs & WW Flow Control

‘ Operations Engagement and Control Strategies

‘ Plant Improvements
‘ Questions
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Established in 1929, first on CT River to provide sewage treatment
Serve 8 Member Towns

Responsible for serving 400,000+ customers

Full-service utility

Water Supply, Water Treatment, Distribution Collection, Wastewater Treatment, All support
services

All WPC facilities operate continuously, 24hrs/day, 365 days/year
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Facility Background
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* Constructed 1930s, connected to
combined sewer system

* Pre WWEP Flows: 60 —-90 - 120 mgd
(Average, design, wet weather)

_,
v
o
s
puitoing) [ |
No 2

S
13
1 R
£ 3 £
%) x ] |
= <
// g

N\ | Pump Hous|
N l
\\

Process Detalils:
— Preliminary treatment with screening and grit tanks
— Conventional primary treatment
— Gravity flow through primary treatment
— Activated sludge with denitrification
— Seasonal disinfection
— Wet weather storage basin
— Incineration with heat recovery
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Project Purpose and Goals

Long-Term Clean Water Wet Weather

Consent Decree Control Plan Project Expansion Project

 Eliminate SSOs - $2.5B program * Reduce CSOs -
- Reduce CSOs HGL modifications

s et AT - Increase wet
2Lt LR R weather capacity to
Discharge 200 mgd
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Phase 1 -

Expansion

« Coarse Bar Rack Facility
* Influent Pump Station

Fine Screens and
Screening Handling

«  Grit Removal
*  Odor Control
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Phase 2 —
Contract 2012-21

200 MGD Dual Use
Primary Treatment
Capacity

110 MGD Wet Weather
Treatment Capacity

200 MGD Combined Plant
Effluent / Wet Weather
Flow Pumping and Gravity
Discharge Capability
o ‘

Chemical Storage
Facilit

Electrical Building
S

Electrical
Building 2

Dual Use Primary
Clarifiers

Wet Weather

Combined Effluent Disinfection Tanks
Pump Station



Dual Use Primary
Clarifiers

Dual use refers to the ability
for the clarifiers to operate
under different modes

 Mode 1 — Dry Weather
« Mode 2 — Wet Weather

* Mode 3 - Chemical
Enhanced Primary
Treatment (CEPT)

* 8 Primary Rectangular
Clarifiers

— Total Area: 75,000sq ft

— SOR of 1,200 gpd/sq ft at
90 MGD

€, AARCADIS
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WET WEATHER CEPT MODE - PLANT FLOW >135 MGD  Jia
poos[oen

IPS FLOW 140.0 MGD
FLOW R.O.C. 0.5 MGD/MIN
DRY WEATHER CHANNEL 105 FT

T L
& DUAL USE PRIMARY CLARIFIERS OVERVIEW
CURRENT STEP: CEPT START UP COMFLETE
ETWEATHER CHANNEL 10.5 FT

.
NEXT STEP: IF HEADWORKS FLOW 141 MGD ADD LAG 1 CLARIFIER
| DRAIN VALVES. SECONDARY INF FLOW 80.0 MGD

Dual Use Primary
Clarifiers

2

CHANNEL
MIXING AIR
3
2

1

Dry Weather Mode ‘

COAGULANT

Wet Weather Mode
Dual Use Mode

» Addition of Coagulant (ferric
or alum) to influent

POLYMER
FEED

—Il 2
|

— 1 — 2 minute contact time

1

— Dose of 2050 mg /L

WET WEATHER 3EQ.

« Addition of Flocculant
(polymer) to forebay

IP3

— Dose of 0.5 - 1.5 mg/L

'WDT TOTAL FLOW

TO DISINFECTION _50.0 MGD
SECONDARY INFLUENT |20.0 MGD
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Flow Control Gate
and Parshall
Flumes

* 4 motor operated slide
gates

« 4 Parshall Flumes

« 2 Discharge paths based on
season

— Disinfection through
WWDT Influent Gate

— Bypass through WWDT
Bypass Gate

WWDT Isolation Gate
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/ WWDT Influent Gate

Flow A
Control
Gates N

Parshall Flumes H:

e ———

WWDT Pass 1

WWDT Pass 2

Combined
Effluent
Pump
Station

L

WWDT Pass 4

\ WWDT Bypass Gate

000000

\>1
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Operator Engagement

- Bi-weekly operations (AESS) workshops
*  HMI Development

« Control Strategy Development

- SCADA Simulation Demonstrations

«  Commissioning

Engagement early and often with MDC Operations drove

understanding and planning for startup needs.

o AARCADIS

Shift Operators
Operation Supervisors
Plant Supervisors
Project Managers
Systems Integrator

|1&C/ SCADA
Managers / Techs

Design Consultants
Electrical Techs

25 January 2023
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SCADA Simulation —= WW Weather Master Modes

Dry weather

Wet weather

High wet weather
flows

LOGON/LOGOFF J Aauovzm[w’

imaries And Wet Weather Overview

riorty

e il PRIMARIES AND WET WEATHER TREATMENT OVERVIEW

Non-Disinfection
Season

Disinfection
Season

Non-Disinfection
Season

Disinfection
Season

*DUPC Normal
*Gravity

*DUPC Normal
*Gravity

*DUPC Normal
*CEPS Pumping

*DUPC Normal
*CEPS Pumping

DUPC WW
*WWDT Bypass
*Gravity

DUPC WW
*WWDT On
*Gravity

DUPC WW
*WWDT Bypass
*CEPS Pumping

-DUPC WW
*WWDT On
*CEPS Pumping

*CEPT treatment
*WWDT Bypass
*Gravity

*CEPT treatment
“WWDT On
*Gravity

*CEPT treatment
*WWDT Bypass
*CEPS Pumping

*CEPT treatment
*WWDT On
*CEPS Pumping

Gravity
Non-disinfection
season, or river
elevation low (look
up table)

Pumping
Disinfection
season, or river
elevation high
(look up table)

CLARIFIER DRAIN SOUTH SANIT)
PUMP STATION  PUMP STATION

WET WEATHER FLOW

FLUME 1 0.0 MGD
FLUME 2 0.0 MGD
FLUME 3 0.0 MGD
FLUME 4 0.0 MGD

PCS SYSTEM
STATUS

EVENTS/ALM
HISTORY

ALARMS

DISPLAY LIST

MAIN MENU

TRENDS LIST

PRINT SCREEN

T SR —
JANES | 1:67:59PM
Value

Ack | Dateln Time In Tagname Descrioh P wea ai
| 3192019 091330321 HFPCT8 PCT ST A DNEIPC7SCUMTROUGHADEVICENETALARM  LOW  HFDUPC  AUARM.

=

-75. MGD/MIN

IPLANT FLOW
IFLOWR.O.C.

WET WEATHER FLOW 0.0 MGD|
ICHLORINE RESIDUAL 0.3 mg/l
DISINFECTION SEASON: MAY 1 . SEP 30

NON-DISINFECTION SEASON: OCT 1. APR 30

oisurecnon PunrecTon

CHEMICAL STORAGE
FACILITY
COAGT1 12161 GAL|
COAG T2 11543 GAL|
COAGTI 9263 GAL|

POLYTT 1218 GAL|
POLYT2 1234 GAL|

TANKS

TANK1 5238 GAL
TANK2 5236 GAL

PREVIOUS
DISPLAY

CALCULATOR

Critical
Asms

All operational modes were simulated, including the automatic transitions between pumping and gravity

operation based on river elevations
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Safety and

Maintenance

Safety: Maintenance:

* Ventilation and Ventilation * Easier access
Monitoring

* Lock out/ Tag out Procedures

* Lighting and Receptacles - Automatic flush and purge

« Draining and de-energizing seguences
equipment

s

S Arcadis 2021 . 17
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- HARTFORD WPCF - SM-2 OVERFLOW DATA - PRE-
Collections WWEP FACILITIES STARTUP
Improvements =", 00
S e 0 s 44 out of 47
! 15 O months with
Lo omerTe bttt 22 csoswens
* Reduction in CSOs Oﬂﬁaﬁﬁ383333HH::::éaaaaaaoé
* Improved flow in collection 5853355883858 8838388383¢8%5
System ®m Monthly Rainfall (inches) m Monthly Overflow (MG)
HARTFORD WPCF - SM-2 OVERFLOW DATA - POST
WWEP FACILITIES STARTUP
12.00 035
= 10.00 03 9 5 out of 37
S 800 2= | months with
5 000 015 3 CSO Events
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Headworks
Improvements

Improved Screening
Removal

Improved Grit Removal

TONS
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HWPCF ANNUAL GRIT AND SCREENING TOTALS
(WET TONS)

<

2015

2016

2017

PRE-WWEP

POST-WWEP
>

2018

2019

2020 2021 2022
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Headworks
Improvements

* Influent Pump Station
Control Modes:

*  Flow Mode

€, AARCADIS

Hartford Influent Pump Station

| O30 ] LeveLsp

INTERIM HIGH FLOW OPERATION
IPS -
ENT;% FLow l FLOW PID | PLANT SWITCH TO FLOW MODE SP
FLOW SP FLOW
[2000 mco ] RESUME LEVEL CONTROL SP
PEPS WET WELL HIGH LEVEL OPERATION (INTERIM)
PEPS
WET WELL SWITCH TO FLOW MODE HI LVL ALM SP
Fowe | LEVE'-1(':SF’T"-°) FLOW REDUCTION SP
—E INITIATE | => RESUME NORMAL LEVEL CONTROL SP
FLOW SP TIME TO SHUTDOWN IPS SP
‘ HEADBOX LEVEL OPERATION
‘ HEADBOX SWITCH TO HEADBOX LEVEL MODE SP
LEVEL PID I LEVEL
] INTIATE | RETURN TO LEVEL MODE SP

PEPS PUMP FAIL OPERATION (INTERIM)

CLEANING OPERATION

REPORTS

DISPLAY LIST | MAIN MENU

TRENDS LisT | EVENTS/ALM | o

i ] e E
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Interim PC Ops Post-WWEP

Existing PC OPs

HWPCF Primary Treatment - Primary Treatment Monthly Average TSS

400.00
350.00

Primary Treatment
Improvements
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Improved TSS Capture
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Primary Treatment

Improvements

CEPT Chemical Usage
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HWPCF Wet Weather Events post-WWE

A ARCADIS

62
53
43
36
22
15

2020

HWPCF CEPT Chemical Usage

378 1138 430

Polymer (gallyr)

®WW Events

19707

= 2020

2021
WW CEPT Events

52121

18021

Coagulant (gallyr)
Axis Title

2021 m2022

2022

23124

4978

Hypochlorite (gal/yr)
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Secondary
Treatment
Improvements

Reduction in Effluent
Nitrogen

Flow Control to Secondary
System to maximize
treatment

Increased durations for
BNR during wet weather
operation

% Removal in new PC
helped to stabilize Plant
SRT

Ibs/day
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Hartford WPCF Effluent Nitrogen

PRE-WWEP

POST-WWEP

>

<

2015 2016 2017 2018 2019

2020 2021 2022
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Wet Weather
Improvements

Eliminate need for CSO Storage
Lagoon

Reduce Labor for cleaning and
Odors and maintenance

Self cleaning disinfection tank

Reduce maintenance of additional
pumps and lagoon system
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Questions?

Brian McGuire

Project Civil Engineer
Arcadis

Middletown, CT
Brian.McGuire@arcadis.com

860-503-1451

\
\

Jeff Bowers

Plant Manager

MDC

Hartford, CT
J.Bowers@themdc.com
860-278-7850 x3548
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