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[E CASNE

e Operating globally from Bellevue, WA USA. Established in 1979
* Full-service engineering, systems integration, and technology services.
e AVEVA Endorsed Systems Integrator (AVEVA PI systems) since 2006

Oil and Gas
Power Generation
Water/Wastewater

Manufacturing
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e Data Centers
e Critical Facilities

* Transportation
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Introduction
City of Salem Background
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Detroit Lake

Normal Summer Day
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Sometimes you can't
see algae blooms




Water and Wastewater

Leading Water Quality Innovation

[E CASNE Engineering

AT YOUR SERVICE
Public Works Department

Challenge

Providing state-of-the-art real-
time visibility into bacteria
levels and reservoir
monitoring and analytics

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

Solution

The Pl System acts as a
foundation for the data

Integrating numerous new
data sources

Modeling algorithms from
TPL are integrated

HAB events and cycles are
seen earlier

Benefits

Avoid drinking water quality
surprises

Predict and proactively
manage future HAB events

AV=VA



Water and Wastewater

Partners

Challenge

Providing state-of-the-art real-time
visibility and calculated reports
around bacteria levels and
reservoir monitoring to
management as fast as possible

Limit and Measure wastewater
levels

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

AT YOUR SERVICE

Solution

Utilize trusted partners

The Pl System acts as a
foundation for the data

Integrate new data sources

Share Data with key contributors
using Aveva Data Hub

[E CASNE

Avoid drinking water quality
surprises

Predict and proactively manage
future HAB events since they are
seen earlier

AV=VA



. First HAB
Key Milestones prediction

Model Spill Prediction
PI SyStem UsiFr)1g pipe fullness, rainfall

Installation

Initial Data Connections

Released and gate status to predict

: discharges into river

and PI Vision Screen Salem Brings
Build outs ’ : - @
together Key
@ Partners Today
Meeti.ng at osy, o Increasing System
planning out predictive Water Reliability and
models for HAB :
. PI
More Data Quahty anning next steps
@ Sources Report
Pl Vision DeteCted AddEd Automated Fut
First si f HAB uture
PI SyStem SCADA Screens irllrsDeS:rgor:tS fake Additionalidata added Saving over a week of
Purchase converted from HMI for research, put into time each quartel Additional Predictive
Aveva Data Hub q Models, Additional cost
analytics, Wider
@ @ @ @ distribution of reports
H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2
2016 2017 2018 2019 2020 2021 2022 2023
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Syste m Overview Data Sources C|ty of Salem Data Consumers

e % Pl System
Pl System Overview A
Source bata Data Storage/Analytics
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— [E CASNE Engineerin
Additional Actionable Insights

Rainfall Impact Report: 24 Hour Detailed Trends

CJTYOF aé”’\/‘ Willow Lake Treatment Plant Trends and Statistics

AT YOUR SERVICE 2
98 Plant Flow Total (Mgal/d)

Jmz-sez - \Wastewater Wet Weather Report

Current Report Range

80

Rainfall Metrics

Max 24 Hour Accumulated Rainfall:

[Goge 2] Goug #4 G 5 |Govge 11 Govge 18] Gae 24 Gaug 57 s ‘ipor )|

053in 046in 0.68 in 0.89in 0.02in 063in 056 in 057 in

Next 24 Hours Precipitation Probability (Salem Airport): 57% IVI a n a g E

Impact Locations
(See Page 2 For Detailed Trends)

Min Max Avg
Plant Flow Total 72 Mgal/d 96 Mgal/d 85 Mgal/d

North River Road Treatment Plant Trends and Statistics

0] 70.0) 1200 Gate 15 (%), Plant Flow {(Mgal/d), Dive:

T - wastewater L
24 Hour Maximum 1 T o ol 0.0 0.0 : i
Flow Rate 96 Mgal/d ! X AT h
Kéizer| |

treatment QN —

Plant Flow 7.9 Mgalid 299 Mgalid 14.7 Mgalid

2 North River Road Treatment Plant
I:‘ Diversion Structure Level 3.1t 451t 37t

i °
Last 24 Hours A HILLS > Lt
prantstat N (@) ea|OS — —
Church & Union Spillway Trends and Statistics
HOUFS lACﬁVE _

e o [ ]
Note: When NRR Plant is active and Gate » D
15 is open (100%), treated effluent is 7 u rI I l ra I l | a 87 | - - - - -- —mae - - .
S : :‘1”4 Tt HrHH - -‘II"*'l'l'h'I'.'-'H'.'.'UJ'..‘HH”'H'H

130 | LEVEL (ft), Pipe Fullness (Corrected) (%), Spill Line (ft)

Tttt - L
LU R LH A LR L AR LR LS

Salem

I Ty

discharged to river. See Page 2 for details
VVIVETVITY

Faur Co

3 Church & Union Spiliway
lliahs Hill
Min Max Avg
LEVEL 13ft 30ft 21ft

Pipe Fullness 438 567 502

SeeqQ AV=VA

24 Hour Maximum
Pipe Fullness 56.7%
Wetwell Level 30f E, g3

Note: Wetwell Level > 4.5 ft indicates that
sewer flow has been diverted to river within

previous 24 hours. |



Quarterly Report

Reduced Level of Effort

Watershed Program: Cyanotoxin Monitoring Report
Date: [Enter Date] Date of Sampling: [Enter Date Written By: Br Marma]
P — — —— I
Sites Visiad. E
_ —
¥SI (lomp, DO -% and mg/L, pH. Turtedity, SPC, BGA, Chi-A, Depth). All sites were sampled for Algae Id and
Data Enumeration, nunients TN, low-leval NH3, Oy el for cyanol E o). gPCR

Colocted::; catiead & Log oot for EFA o DECYOI prosect. g an Wi 1 aind Hoover Arm for
SYnoptic/pre-HAB data

wisually
celurmn and

Temp C DO %

Inchy B0 S22 B0 22021 B3R 9021 BR02T WA

Data sumr £ 5 = = - £ :
and Visua

n2 14 76.5 799 68 68 047

196 930 99 T4 74 o

198 017 97 15 75 023

203 47 55.0 T4 75 o

Giraphs of this data are presented bel

Wars an algase

EE No

observed?
‘Was the photo
5. Algas sample: f £ ulater
wenmum. Algas L nid dhisp ler column

Dale of ksl
wisit

Remamad The Same [ % | Degraded

od 1o Tuesday's data. Al
lowout and Heater visual

Stalf will visit the resarvoir and watershed sites on Ju jer “Algae Walchr unless olherwise nolified. ODEQ
et Staps ry sample will be collected next Tuesday, and 5 h Willow Lake As of now, Staft will be visiing the
s resanvair on Tuesday and Thursday

A file of this year's data and graphs s [abeled as “2021 Cyanalox Monitoring Data per Site
under: Nalloby PWGoup! JualtyWatershed\Dala' 202 1 Cyanotown Moniloring Season

*TPL Blog®

051 Pi Watershed page: P i ofsalern nef)

Photo File

Location:

(summary . a shartcud o photos and data, as
phatos lerQualityWalershed Dalal2021 Cy

atiached)

Graphs {qty-3) below display phycocyanin readings over time for Log Boom, Heater and Blowout sites. Color gradient
indicates depth of measurement.

Log Beom Phycocyanin Measurements, Summer 2021

cAy cf

[Cont] Graphs [gty:3) below display phycocyanin readings over time for Log Boom, Heater and Blowout sites. Color
gradient indicates depth of measuremant.

Elowout Phycocyanin Measurements, Summer 2021

ary: Average

Heater Creek Phycocyanin Measurements, Summer 2021




Predictive Model Visualization

SABETY 12006

Harmful Algal Bloom

Forecasting System

Detroit Lake, Oregon

Streampage 8 witer sampie BT
CyAN Risk Forecast €

Historical forecast

HAB Season
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Multiple Systems in Salem, Siloed

* ESRI e OSISoft Pl System
e Planning Department * Wastewater Treatment
e Street Sweeping » Water Quality
* Police * Field Operations
o IT
* Planning

Transportation
* Drivers:
* Reduced reliance on internal IT
* Single Pane of glass for a long term data sharing roadmap

* Quicker ways to aggregate, analyze and bring value to the
data that exists

AV=VA

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.



Solution Architecture

Simple Connection from Pl and Aveva Data Hub to ESRI

AVSVA @ AV=VA @
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Re u i re m e ntS "d.?itETimE“: "EEJ'?D'U&I-DITN:ED:E}FJE“,
q "Site_Code": "mi",
"Tagname": "bacillariophyta"”,
"Depth": 0,
"Division": "bacillarilophyta",
"Tally_Total": 60.5,
Data in Aveva Data Hub "Area_Counted_Total": 171.28
, . ) ) ) "Density_cells_per_mL": 1239
ESRI’s Velocity will build out a corresponding table "Total_BV_um3_per_mL":

based on that data "Biovolume_percent": 98.79
"Latitude”: "44.7910856",

"Longitude": "-122.749972",
llfﬂnﬂlr S ;

||Dﬂ_per|ce“tu: _ 2
"DO_mgperl”: 7.43

1) Have data in Aveva Data Hub

* Ensure that SDS type has a latitude and longitude

"SPC": 4.5,
 2) Validate out of order data requirements "DH": 6.19,
"NTU": 1B.38,
* 3) Get a client key for Aveva Data Hub "BGA_PC_RFU":
. . . "BGA_PC_ugperl":
* 4) Get a client key (endpoint) for Velocity nChl":

"Chl_ugperl": 0.22,
"Altitude": 203.1

L}
—
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Data Feed

Aveva Data Hub and ESRI Velocity
= 2 SALEM_WQ_OCS_FEED ~ a1

ation v3 (Algae Speciation v3)

>

Home

| g Data Management + Add Event
i P
-)3 Data Collection Biovolume_percent_Groupec

4.41;56.09;6.56,24.88

Visualization I C. 165 1 63 i

Q. R N 7 7z 7 ’ 0.19,0.1
Analytics Feeads Sources nmarize Data Use Proximity Dut;1.81

Security 3.63;1.65

0.28,0.02

-+

! " (]
Support ] ¥ e i

e Filter Cranorocdns - 0.02

Developer Tools
0.28

@ & M X

mc 0.38

- : 0.51;13.87,6.85;38.73

1.29,0.47

6.23

1.38;12.29;9.97

0.41.7,002

0.4

17
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[E CASNE Engineering

Salem Water Quality Indicators for Drinking Water

Selectors HandheldYSI Density Cells per mL
?EleﬁaDaleRange Selected Records andheld¥S|

SIC] ¢

Total Records: 23.2k

- Records Latest Record .I /
January 2022 -
e w we m = s Cyanobacteria DO Percent 269.2k

Cyanobacteria

od  Calendar

o
HandheldYS|

Selected Records

2 04 k - Bio Volume Percent

Cyanobacteria
Total Records: 9k

Records Latest Record

BGA-PC RCU

Select a Site Code HandheldYSI

0" 1.4

Records Latest Record




Salem Water Quality for Drinking Water - Velocity
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Salem Water Quality for Drinking Water - Cyanobacteria

Selectors Algae Speciation Cyanobacteria Cyanobacteria

Bio Volume Percant: 5.29 Bio Volume Percent Density Cells per mL

Density Cells per mL: 1,999.20
Predefined Calendar Date: October 26, 2021
e Site Code: ber

Bio Wolume Percent: 0.22

Density Cells per mL: 1,079.3%
Date: October 26, 2021
Site Code: ber

Select a Date Range

All Dates

Bio Violume Percent: 4.52

Density Cells per mL: 98.13
Date: October 26, 2021
Site Code: ber

Bio Volume Percent: 0.54
Density Cells per mL: 821.68
Date: October 26, 2021

Site Code: ber

Bio Volume Percent: 2.34

Density Cells per mL: 4,557.40
Date: October 26, 2021
Site Code: pk

Eunena
Ezri, HERE, Garmin, FAC, USGS, EPA, NPS Powered by Esri
Bio Volume Percent: 0.14 Cyanobacteria - Bio Volume Percent Cyanobacteria - Density Cells per mL

Density Cells per mL: 3,486.08
Date: October 26, 2021 100 1405

Site Code: pk @), showll (), showall
" Bio Volume Percent: 2.04
Select 3 Site Code Density Cells per mL: 151.38
[ I 1 =il Date: October 26, 2021
[z : Site Code: pk
i | Bio Volume Percent: 0.17
[ j i i Density Cells per mL: 919.94
: Date: October 26, 2021
F Site Code: pk
Bio Volume Percent; 1.24
Cyanobacteria
Selected Records ‘ w
3'9k : |I Luumllh hi.. . ; S =
) Jul y

Total Records: 3.9k May Jul &




Water and Wastewater

Partners

Challenge

Providing state-of-the-art real-time
visibility and calculated reports
around bacteria levels and
reservoir monitoring to
management as fast as possible

Limit and Measure wastewater
levels

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

AT YOUR SERVICE

Solution

Utilize trusted partners

The Pl System acts as a
foundation for the data

Integrate new data sources

Share Data with key contributors
using Aveva Data Hub

[E CASNE

Avoid drinking water quality
surprises

Predict and proactively manage
future HAB events since they are
seen earlier

AV=VA



“Casne Engineering successfully integrated all of
the systems we needed to address our HAB
challenge. The Pl System, field sensors, and a
predictive model”

Devin Doring

AV=VA



Brandon Lake

Technical Program Manager

* Casne Engineering

* Brandon.Lake@casne.com

T * +
B I e 22 e

Jessica Ewy

Technical Program Manager

* Casne Engineering

e Jessica.Ewy@casnhe.com

Engineering Excellence through Teamwork, Anchored in Trust, Integrity and Commitment.

L}
—_——
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Questions? Please remember to...

Please wait for the microphone Complete the survey!

* Navigate to this session in the mobile agenda for
the survey

 State your name and company

—
TO DOWNLOAD APP, &

SEARCH OSISOFT _
Pl WORLD OStcof

PlWorld

# Download on the & GETITON
@& AppStore P> Google Play

L}
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DZIEKUJE Cl . TAPADH LEIBK KEA LEBOHA
NGIYABONGA w I-u sasenanaa MISAOTRA ANAO E

DANKIE TESEKKUR EDERIM é WHAKAWHETAI KOE 3 2
TERIMAKASIH %5 DANKON TANK TAPADH LEAT o5
CNACNBO GRAZIE MATURNUWUN xeanasam MULTUMESC

PAKMET CI3l'E n)2e < FAAFETAI
GO RAIBH MAITH AGAT S wisdt GRAZIE lJS-“-’ < ESKERRIKASKO

BAronaPA. GRALIAS ; THANKYOU TE$EJT(I?(3/§|I_E%ERIM

TUBNIATOAAPAM T | EYXAPISTO GRATIAS TIBI 'S OBRIGADO

TAK DANKE = Atic SALAMAT MAHALO IA ‘OE  TAKK SKALDU HA u: MERCI

RAHMAT MERCI GRAZZI pakkaptr 5”’3‘&9:3(:‘*[,1-" '-_-[ DI OU MES|
HATURNUHUN PAXMAT CATA SIPAS JI WERE TERIMA KASIH PAKUEN

CAM ON BAN Z UATSAUG RAU KOJ
WAZVIITA 2 gomom

SZONOM

KO

LEMINDERIT
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This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projected in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular product or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, WhICh reflect our opinions only as of the date of this

! presentatlon . !

Th'e Company shall not be obliged to disclose any revision to these forward- looking statements to
reflect events or circumstances occurring after the date on which they are made orto reflect the
occurrence of future events.

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.
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® linkedin.com/company/aveva
Q @avevagroup

ABOUT AVEVA

AVEVA is a global leader in industrial software, driving digital transformation and sustainability. By
connecting the power of information and artificial intelligence with human insight, AVEVA enables
teams to use their data to unlock new value. We call this Performance Intelligence. AVEVA’s
comprehensive portfolio enables more than 20,000 industrial enterprises to engineer smarter,
operate better and drive sustainable efficiency. AVEVA supports customers through a trusted

* ecosystem that includes 5,500 partners.and 5,700 certified developers around the world. The
company is headquartered in Cambridge, UK, with over 6,500 employees and 90 offices in over 40
countries. A 1 ’

Learn more at

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.
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http://www.aveva.com/
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