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Service Area Details

Design Flow = 7 mgd
Average Flow = 3-5 mgd

Serve 11 entities
Approx. 16 square miles
= Elkhorn to Darien
= Delavan to Williams Bay

Total Population approximately 38,000

31 miles force main, 10 lift stations,
and WRF in Delavan, remote sludge
storage and ag land

975 W

Walworth Ave §




Process Details

Preliminary Treatment = screening and grit
Primary Treatment = rectangular clarifiers

Activated sludge
= Ferric addition for TP control

Secondary Clarifiers

Low-Level TP Removal
= Chemical Conditioning + Disc Filters

Anaerobic digestion
Liquid biosolids program




Recent WRF Projects

e Blower Optimization
= Aerzen high speed turbos, modulating valves, revised controls

e MCC Replacements
= MCC-1, MCC-2, MCC-3

e Low Level TP Removal — Convert sand filters to disc filters

e SCADA Replacement and Hardware Upgrades




Phosphorus Removal Strategy

e Phosphorus compliance evaluation
" Couldn’t meet future discharge limits with existing system

e Major capital project to install disc filters (S16M upgrade)

e New equipment replaced sand filter process

e Significant amount of programming modifications required




SCADA Evaluation

e Phosphorus project provided opportunity to evaluate SCADA

e Contracted Donohue to complete the SCADA Path Forward Study
" Quick and affordable review of the existing conditions
= Evaluate the WRF and 10 lift stations

e Completed during design of the phosphorus project




Path Forward Study Recommendations

e PLC Hardware o Reusgql standard equipment in good
= QOutdated, nearing end of life > condition. Replaced dated
support processors and provided new

. . servers.
= Obsolete PLCs at lift stations

> e Replaced PLC controllers and

e Mixed fiber optic network separate business/process networks

cybersecurity issues

e Transitioned to Ignition (Inductive

e Higher cost WonderWare Automation) with expandable
> licensing structure.

e Avoid “double cost”

licensing




Path Forward Study Recommendations

e Outdated, “busy” graphics

e Mixture of previous
integrators’ programming
efforts

e Limited access to SCADA
throughout facility

e Created a local SCADA
> standards document

> e Reprogrammed all PLCs using

object-based programming

> e Leveraged Ignition’s HTML

base to provide affordable
touchscreen access points



Process to Get There

e Engaged Donohue to develop and execute the Path Forward
recommendations

e Development, programming and hardware supply contract - S1M

Develop Develop

SCADA “sandbox” Lots of FIELIE €2 Implement Test and

Standards model for workshops gzl Programming Operate
) hardware
Report review

2022 2023 2024




SCADA Standards Report

® PhySicaI SyStemS SCADA Upgrades Project
= Structure Numbers/Names SCADA Standards (DRAFT)

= Equipment naming/tagging November 2022
= |nstrumentation types/names

e Virtual Systems
= PLC and HMI tags/names

Provides a standard
]
Data management _ DDDDONOHUE reference for any
* Type, frequency, duration S integrator to maintain
. Donohue & Associates, Inc. . .
N Graphlcs 1755 park street,Sute 310 consistency in our
[ AI a rm S donohue-associates.com faC| I |t|es_




Symbol Example
TWAS PUMP NO.1

Description

ort Example Figures

Grey Off or De-Energized
STOPPED
TWAS PUMP NO.1
Green On or Energized
RUNNING
TWAS PUMP NO.1
Alarm Number and Color based on
Alarm Symbol Priority. See Section 5.3 for Alarm
Configuration
STOPPED
TWAS PUMP NO.1
Magenta Out of Service
STOPPED

t'u

I=

Wire-Framing

Communication to PLC lost

x
226-M-2201
SECONDARY CLARIFIER 1
SCNDR CLAR DRIVE 1
.
RUNHING
STARTS: 1
TDY STARTS: 1
ETM: 118 HRS
TDY ETM: 118 HRS

FAIL TO START OR
STOP PRICRITY

v

Select...

265-P-3001
CROSS TUNNEL
VWAS PUMP

75 %
RUNNING

MANUAL SPEED: | 75 | %

STARTS: 6
TDY STARTS: 0

ETM: 303.3 HRS
TOY ETM: 9.4 HRS

FAIL TC START OR
STOP PRICRITY

3-HIGH v

Also discussed things like

* alarm indication, colors, and priorities
* Flow totalizer style and display (today, yesterday, last week, etc.)

GPM

100
HH:
H:
L:
LL:
1]

(< < < <

265-FIT-2520

CROSS TUNMEL

WAS FLOW 1

ALARMS
SETPOINT ERIORITY

95 3-HIGH W
a0 3-HIGH b
20 3-HIGH W
15 3-HIGH W

DEADBAND 0

MMM

DURATICH 0

{mSEC)

| CicktoDisable |

SHELVE
CURATION (MIN)

ﬂ

I <IN <IN < S




Workshops

Design, Admin and Operations staff

Lots of effort, but good perspective

Reviewed all existing known issues

Discussed desired output

Needed to establish
home base

Verified existing
documentation (as-builts)
against real world to create
revised PID.

Verified those against existing
PLC programes.




Workshop Output

2.1 DISCFILTER FEED PUMPING

Description

o Co nt ro I N a r ra t i Ve D O C u m e n ts (X6 ) Disc filter feed pumping is required to provide sufficient head to facilitate gravity flow through the tertiary

filters (disc filters). The disc filter feed pumps lift secondary effluent from the clarifiers to a high peint in
the piping near the disc filters for gravity flow through the chemical conditioning and disc filter systems.

L]
| Ea C h u n It p roceSS/re I ated Four disc filter feed pumps are controlled/monitored from 230-5CC-2A wvia 230-LCP-3100. The HMI

interface is illustrated in Figure 2-1.

equipment -
= Each piece of equipment with 10 o =

= Description of local/remote and o —
manual/automatic operation =l o

L P o

Figure 2-1 Disc Filter Feed HMI Interface

| L|St Of alarms and IO 2.1.1 FILTER FEED PUMPS

Four filter feed pumps (230-P-3101, -3102, -3103 and -3104) are controlled by variable speed drives
located in the Blower Room. Pumps draw from the Filter Influent Wetwell and discharge to a forcemain

| Li St Of i n it i a I S et p O i nts routed through the tunnel to the disc filter area in Str 230, then to the Coagulation Tank in Structure 255

for chemical treatment prior to filtration.

Local Control

= Local/Remote, Start/Stop and speed contral at 230-LCP-3100




Install Hardware

FIBER ' ,

%\ A0s" CONNECTION

e Test and reterminate each fiber pair

-

L
. N 1\\...‘.“. \]\ NILEIr) -
e New network panel at each location WAL D

= _;Q‘r__—_;- -~_-"-l'_'_*v<m..—-——~ o»

= Clean up interior of control panels L\l [
= Modern equipment for network traffic R ORKl [ | /' el
- , : v /
» Separate process and business networks TCH_ElS ‘ //
. . | " " POWER
e Incorporate with phosphorus project A / - AND
.' P = UPS

where possible

memessmssmercee ) wEmow 38




Implement Programming

RAS

WEST CLARIFIER RAS CENTER CLARIFIER EAST CLARIFIER RAS INORTH/SOUTH CLARIFIER
IS TEITSERFISFELNREENLY CONTROL RAS CONTROL CONTROL RAS CONTROL

WEST CLARIFIER 1 CENTER CLARIFIER 2 EAST CLARIFIER 3 NORTH CLARIFIER § SOUTH CLARIFIER 4

ESTIMATED REQ
RUNNING RUNNING RUNNING RUNNING RUNNING FLOW/CLARIFIER (GPM)

TOT TOT

RAS 4 FLOW oT FLOW
GPM M

RAS PUMP 1 RAS PUMP 3 RAS PUMP 5 RAS PUMP 7
[

439

34 % 0 % 68
RUNNING STOPPED RUNNING
RAS 5 FLOW
GEM WAS FLOW
RAS PUMP 2 RAS PUMP 4 RAS PUMP §

35 0 % . 68 SEET 0%
RUNNING RUNNING v RUNNING S STOPPED

e

Operntor]

67 %
RUNNING




| 670 %

Implement Programming

P Ve Pumo Pumg Polymer Valve  Drum
@ @ @ DD D
700 % 4
HBO00 RESET
i 56110
Date v Name _ Comment

58.0 %
B 100 | [ 030
3.5 Ft I

__ State _Group

< 2

[FEFys

WAS THICKENING

WAS THICKENING
CONTROL

STARTUP SEQUENCE
POLYMER DRUM/MIXER

EDVLV FEED PUMP

SHUTDOWN SEQUENCE
FEEDPUMP POLYMER FEEDVALVE DRUM/MIXER WASH INIT

"1\ ‘3\ ‘4\. /1\ /1\ /'1'\ /4\
THCK FD FLOW
GPM
FLOCC MIXER
[AS TNK LVL
41FT
THCKNR FEED VLV THCKNR DRUM
THCKNR FEED PUMP >
0.0 [: j AERSPLTR
> R i CLOSED ’ BOX
TANK 0% TOoT
STOPPED
’ W3
SYSTEM
POLYMER SYSTEM
TAS TNK LVL
POLYMER FT
TOTE 0%
STOPPED
GALLONS TAS MIX PUMP
TAS St Tank Volume (GAL) . 80 % 1
Boon orage lan olume SRS
TAS TANK
24000
18000 8.7
12000
6000

T T T T
4-30-2024 115404 5-1-2024 5:52:16 5-1-2024 11:50 28 5-1-2004 54840

B TAS TNK GAL

TAS TRNSFR PUMP

0 %
STOPPED

P DicesTerRs




Test and Operate

e Rolled over 1 control center at a time, about 1-2 per week
= Multiple unit processes may be involved

e Full conversion as of February 2024

e Ongoing improvements and modifications




2

SCADA
Questions?

18



Disc Filter Project — Launder Covers

e 5-man confined space entry team — every week about 4 hours
= About 1,000 work hours per year to clean weirs

e Prevent algae growth to minimize downstream issues with filters




Disc Filter Project — Launder Covers




Disc Filter Project — Filter Feed Pumps

e Dry-pit Submersible = known pump type, easy maintenance

e Increase capacity to match peak hour flow = about 30 mgd

= Shouldn’t require in-plant bypass to disinfection = protect new P permit




ilter Feed Pumps

t—F

jec

ilter Pro

F

ISC

D




Disc Filter Project — Chemical Conditioning

e Convert two existing sand filters to chemical reaction tanks

e Coagulation = add ferric to bring soluble P out of solution

e Flocculation = add polymer to make bigger particles to filter out




Disc Filter Project — Chemical Conditioning




Disc Filter Project — Chemical Conditioning




Disc Filter Project — Disc Filters




Disc Filter Project — Disc Filters

WesTech Disc Filters

20 micron media

7 mgd rated performance |

7.5 mgd rated hydraulic

e Tested up to about 8 mgd




10.00 1.000

9.75 Turbidity 0.975
950 ) H 0.950
9.95 Online Eff OP t 0.925
9.00 Filter Flow " 0.500
8.75 i 0.875
850 | —@&— InfTP 0.850
8.25 HE 0.825
775 inf OP i 0.775
7.50 HE 0.750
725 | i EFf TP B 0.725
7.00 0.700
6.75 Eff Sol TP 0.675 __
6.50 .t Ortho P 0.650
T 625 tho 0625 °
E 600 e perfTest Limi 0.600 jth
% 575 0575 —
o 5.50 30 per. Mov. Avg. (Turbidity) 0550 ©
T 525 _ 0525 ©
'ri sop | et 15 per. Mov. Avg. (Filter Flow) 0.500 E
2 475 0475 &
5} 450 0450 S
£ 425 0.425 §
= 400 0.400 2
2 375 0.375 §
3.50 0350 £
3.25 0.325
3.00 0.300
275 0.275
2.50 0.250
2.25 0.225
2.00 0.200
1.75 0.175
1.50 0.150
1.25 0.125
1.00 0.100
0.75 0.075
0.50 0.050
0.25 e 0.025
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