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“ The core advantage of data is that
it tells you something about the world that
you didn’t know before. ,,
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Old Methods of Data Capture

— Access database from 1990s
= Confusing names
-= Broken links
— Inaccurate constraints

= What everyone was used to using
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Old Methods of Data Capture

= Access database from 1990s

Broken links

Confusing names

Inaccessible data

Inaccurate constraints

What everyone was used to using

Operations Log Entry Sheet |
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Old Methods of Data Capture

— Access database
- Excel spreadsheets

= Paper log sheets

UIOWA Water Plant 8 A.M. Readings |

pate: [ e+ [  oc:on | o
MainConsole |
Plant Flow Rate: 12 mgd Clearwell: 8 ft
Low Service: 2079 kgal Elevated Storage:  27.3
High Service: 1415 kgal
Backwash: 19.7 kgal Cl; Contact Tank: 3002 ft
Well 0 kgal Temperature 399 °F
CO; Meter 522 b
PAC 298 Ib PAC Added:
Main Gallery
#1 414 #2 414 #3 414
#4 316 #5 316 #6 208
Lime 1st Lime 2nd

Setting
Monosodium
Tri-poly
Chlorine Tanks W (3} 811

Cirele on-line tank, w {4) 1987

Ferric Sulfate Pump Settin

Ferric Sulfate Tank Levels:
Antiscalant: Before a4 After
Sodium Bisulfite: Before
Sodium Hydroxide: Before
Soda Ash:
Soda Ash Added:

Basement
Plant Service: Easl 32149 West 494934 Potable Low 69704
Fluoride (Before & 209 [(AddSam 17
Basement Meters

Coralville Lake Readings: 338-3543 1
Res Level
TW Level

In:
IC flow
| C. Level

River Turbidity

—Lldil LIl

Lime Rec'd N:



OId Methods of Data capture — UIOWA Water Plant 8 A.M. Readings

Main Console
Plant Flow Rate: 1.2 mgd Clearwell:
Low Service: 2079 kgal Elevated Storage:
High Service: 1415 kgal
Backwash: 19.7 kgal Cl; Contact Tank: 3002 ft
e 0 a3 emperature 359 °F
University of Iowa Water Plant

Daily Water Production L
- Access database Y e o ooation Log

Flow Data 1

Tatal Low | lowaRiver | Jardan Filezr Maters Backwash Patable Flant Service High Siem '41 4
— Excel Spre adSheetS ®1000 | \well 100 M3 Ma.d ®100 Low & 10 | High =100 | EX1000 | ‘W= 1000 [ =9000 208
Today's Readings 2073 i 0 414 36 1.7 69704 21263 32143 416353 15
esterday's Readings 0 i 0 0 0 a 63570 21263 32135 16353 0
Total for the Day 2073 2073 1] 414 <] =N 134 i} 14 i} 113

= Paper log sheets

Chemicals Used

‘w'ater Levelin Storage ‘weather and River
“esterday's  Today's Amount | Daily Use @ 500 AM Sitage
Reading Reading Added ILES) Clearwell 8.0 M Air
Elevated Storage 203 Temp
co. 522 522 Ground Storage u] Flir i
Chierine Contact 30.02 Temp
Cl-East Water Temp - River 35.9 Precip.
Cl-West Water Temp - CW Diam Disch.

Treatment Summary ¥ 1000 Gals.

Antiscalant Total Low Service

Sodium Bisulfite lowe & River

Sodium Hydroxide Jordan wel

Fluoride Filter Effluent

Lime 1** Backwazh

Lime 2™ X Patable Low

Total Lime Fotable High 0

Flart Service 14

Mono Phos.
Poly Phos. High Service 1415

Total Phos. From & &M Liiiisi]

TadaM SRS

FAC

Soda Ash

B LOW SER
B HIGH SER
FeS04 SFT
FeS0, IPM
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@ PI Vision " PlServer

240 February 22,2023 400.00 PM | HIHIE00) HY400) Lo{100) Lol

Pl Vision



Pl Manual Logger Online | IOWA\pshambaugh

AVEVA™ P] System

Water Plant Chemistry Main Tour: Tuesday, April 8, 2025 4:00:00 PM Switeh o ndiidual data entry

Expand All | Collapse All

=,/ Pl Manual Logger t Group X
Description i I Value : NI Previous : I UOM : |l Limits L |

@ Pl Vision 4 Group: Group 1: Turbidity (NTU) =
EE, Asset Eramework » River Turbidity 172 14.5 Ntu HiHi(1400) Hi(100) Lo(0) LoLo(0)

» Sed Basin 1 turbidity i 1.44 0.97 NTU HiHi(50) Hi(5) Lo(0) LoLo(0)

» Sed Basin 2 turbidity [ 1.68 1.42 NTU HiHi(50) Hi(5) Lo(0) LoLo(0)

» Softener 1 turbidity 0.51 NTU HiHi(30) Hi(5) Lo(0) LoLo(0)

» Softener 2 turbidity i 0.62 0.57 NTU HiHi(30) Hi(5) Lo(0) LoLo(0)

» Softener 3 turbidity [ 0.43 0.47 NTU HiHi(30) Hi(5) Lo(0) LoLo(0)

» Clear Well turbidity i 0.04 0.05 NTU HiHi(0.3) Hi(0.1) Lo(0) LoLo(0)

» CC in turbidity [ 0.05 0.06 NTU HiHi(0.3) Hi(0.1) Lo(0) LoLo(0)

4 Group: Group 2: Alkalinity (mg/L)

r

» River total alk mg/L HiHi(500) Hi(400) Lo(100) LoLo(0
l Sed Basins total alk [:]-- HiHi(500) Hi(400) Lo(100) LoLo(0)
P » Softener 1 partial alk mg/L HiHi(200) Hi(100) Lo(0) LoLo(0

CNGIC
» Softener 1 total alk 54 mg/L HiHi(200) Hi(100) Lo(0) LoLo(0)



AVEVA™ P] System

f} Pl Manual Logger

CNGIC

Pl Manual Logger Online | IOWA\pshambaugh

Water Plant Chemistry Main Tour: Tuesday, April 8, 2025 4:00:00 PM sedteh b Pididtd bl engy

Expand All  Collapse All

t Group X
Description : Wl value : I Previous : I UOM : |l Limits E |
4« Group: Group 1: Turbidity (NTU) .
» River Turbidity r1‘.«',2 14.5 Ntu HiHi(1400) Hi(100) Lo(0) LoLo(0)

L

» Sed Basin 1 turbidity 1.44

F

Trigger Message Prompt li(50) Hi(5) Lo(0) LoLo(0)

» Sed Basin 2 turbidity 1.68 Lo: Is soda ash on? li(50) Hi(5) Lo(0) LoLo(0)
» Softener 1 turbidity li(30) Hi(5) Lo(0) LoLo(0)
» Softener 2 turbidity ' 0.62 o li(30) Hi(5) Lo(0) LoLo(0)
» Softener 3 turbidity r 0.43 0.47 NTU HiHi(30) Hi(5) Lo(0) LoLo(0)
» Clear Well turbidity ’ 0.04 0.05 NTU HiHi(0.3) Hi(0.1) Lo(0) LoLo(0)
» CC in turbidity ’ 0.05 0.06 NTU HiHi(0.3) Hi(0.1) Lo(0) LoLo(0)

4« Group: Group 2: Alkalinity (mg/L)

» River total alk 188 186 mg/L HiHi(500) Hi(400) Lo(100) LoLo(0)

HiHi(500) Hi(400) Lo(100) LoLo(0)

» Softener 1 partial alk 36 mg/L HiHi(200) Hi(100) Lo(0) LoLo(0)



AVEVAm Pl Visionm oNew Display | E] | IOWA\pshambaugh |0

AVEVATM PI syStem @ Water Plant Sample Results BD M| v ‘

Turbidity Alkalinity Hardness pH Chlorine Solids TOC -

=,/ Pl Manual Logger

CNGIC

Iron/Mn Shift Backwash Home CNGIC

15 20
Langelier Saturation Index CT Values
10 25
312812025 8:00:00 AM Sl Somg il B Cac e

3/28/2025 8:00:00 AM 3/28/2025 8:00:00 AM 57 ~30

CT Ratio total 0 35

In ut Llnk 13.8 Raw Water Temp
ARSI 3/28/2025 8:00:00 AM 10.0 Deg C

50.0 °F

Hydroxide Alkalinity

Softener 2 Softener 3
18 mg/L 18 mg/L
3/28/2025 8:00:00 AM 3/28/2025 8:00:00 AM

3/21/2025 10:20:55 AM 3/28/2025 10:20:55 AM

@] Now



AVEVA™ Pl System &

AVEVA™ Pl Vision™

=5/ Pl Manual Logger

CNGIC

3/21/2025 10:21:41 AM

WP Water Chemistry, Turbidity

Iron/Mn Shift

Description Value Time

Sed Basin 1 turbidity 238 3/28/2025 8:00:00 AM
Sed Basin 2 turbidity 1.1 3/28/2025 8:00:00 AM
Softener 1 turbidity 051  1/29/2025 8:00:00 AM
Softener 2 turbidity 137 3/28/2025 8:00:00 AM
Softener 3 turbidity 0.68  3/28/2025 8:00:00 AM
CC in turbidity 0.03  3/28/2025 8:00:00 AM
Clear Well turbidity 0.06  3/28/2025 8:00:00 AM

bw.‘.\\" /\,M, v ’Q\.&Q’NA\’W

Backwash
Trend Average
Mo 1.438
ooty 1.3268

0.51

Nl 089002

ot lar 068205

MorMM,  0.03907

A 0.041284
| ® River Turbidity

3.7 Niu

|

{
|
|
|
| & Sed Basin
111 NTU

et
 —

3/28/2025 10:21:41 AM

2 lurbidity

25

1.25

05

025 F

€ New Display | m I IOWA\pshambaugh | (7]

B (®]v]

Turbidity Alkalinity Hardness pH Chlorine Solids TOC
Home

Clear W
0.060 N

A CCInt

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
J
|
|
|
|
|
|

4
T, st St et . S S bR B 5 ey

3/21/2025 10:21:41 AM 7d 3/26/2025 10:21:41 AM

3/21/2025 10:21:41 AM

O

3/2872025 10:21:41 AM

Now



AVEVAm Pl ViSi(}nm 0 New Display | E | ICWA\pshambaugh

AVEVATM PI syStem HIN AV LL Popup Trend ) B

18 + River nitrate
16 8.0214 mg/L
+ CC In nitrate
14 8.8409 mg/L
— - 10 mg/L
= 10
—»| Pl Manual Logger VS A A AN N R N A A—
. | i
8 E"' ) 7 . ¥ | o
@ Pl Vision 621§
: le "
2
EE. Asset Framework .
5/24/1996 8/16/1996 11/8/1996 11311997 42511997 7181997 10/10/1997 1/21998
32771996 3:30:00 PM ] 3/28/1998 3:30:00 PM
AVEVA™ Pl Vision™
- TE | B e by ] oy [ e Popup Trend ) =
8 16 18 + River nitrate
16 6.9 mg/L
+ CC In nitrate
44 4 mg/L
10 mgiL
42 10
T W —
8
6
4
[} ] |
o Ly l
* 0 . : :
o 4/26/2024 6/21/2024 8/16/2024 10/11/2024 12/6/2024 113172025

CNGIC

3/28/2024 3:40:13 PM ($) 3/28/2025 3:40:13 PM



AVEVA™ Pl System

=,/ Pl Manual Logger
o1 Vision Langelier Saturation Index Calculation

EE. Asset Framework LS| = pH — pHs

Where:
pHs= Saturation pH, estimated using the following
pHs=[(9.3+ A+ B)—(C+D)]
pHs= (9.3 + ((Log1o[TDS] — 1) / 10) + (-13.2 x Logio[Temperature(°C) +273] + 34.55))
— ((Log1o[Ca+2 as CaCOs] -0.4) + (Logio[Alkalinity as CaCOs]))

WP_WC pH LSI=WP WC pH CCIn—1[9.3 + ((Logio| WP WC TDS CClnl—1)/10) +

(-13.2 x Logio| WP-CAM.PAC.WaterTemplnput C +273] + 34.55))
— ((Log1o[WP_WC HardCa CCIn] -0.4) + (Logwo[WP_WC _AlkT _CCin])]

CNGIC



CTcalculated:
CT... Filters = Clyoy % 1440 % 0.75 % (.10 x (# filters in service / 8)) / (Flow:y)
™ CTowe CW = Clacy, ¥ 1440 X 0.32 % 7.4805 % (3352 x CW leval - 9884) / (1,000,000 X Flowiy,)
AVEVA PI syStem CT.p CCTk = Clacc ¥ 1440 % 0.29 % (0374 x CC Tk lavel / 13) / (FIows )
CTose = CToue Filters + CTouy CW + CToy CC Tk
Where:

Clacy is the concentration of free chlorine leaving the clear well. WP _WC Cl2 CW
Minimum of the previous 4 hrs.

Clscr is the concentration of free chlorine leaving the chlorine contact tank. WP_WC_Cl2_CCEf
Triggering event, enterad evary 4 hrs.
Flowey, is transfer pump flow + Backwash Pump 1 and Pump 2 flows. WP-CAM_PACXFP_FICS000_PV +
CT Calculatlons Paak ﬂ_ow of’th previous 4 hrs. . . - .
Flowszi,..q 15 the finished water flow leaving the chlorine contact tank. WP-CAM PAC MainFlowAvg
Peak flow of the previous 4 hrs.
CW level: Level of Clear Well (1) WP-CANM_PAC ClearWell1lLeve

— Pu||ed CT equat|0ns from an Minimum of the previous 4 hrs.
Chlorine Contact Tank level: WP-CAM.PAC.CL2ContactLeve
1 1 Minimum of the previous 4 hrs.
englneerlng report # filters in service: Read off of WP-FLT-12(24, 56) PACFLTx_FE_FM_215x FLOW (x=filter #).
Minirmum number of the previous 4 hrs. Mot less than 3.

: CTrequired:
= Plugged in both sample data and fthe temperature s < °C. e
. CT.., Filters = 0.36 % (pHew ™) x (Tempey, ™) % (Cluey,"**) x 0.5
online process data CT..q CW = CT,., Filters
CT..q CC Tk = 0.236 % (pHec ™) % [Tempren %) x [Clec™ %) x 0.5
If the temperature is = 5 °C:
CT,.. Filters = 0.2828 % (pHew®) x (0,533 9] x [Clicy™ %) x 0.5

= Utilized Pl Web API to pull process and T CW = CT.,. Filtars

CToeq CC Tk = 0.2828 x [pHe25) x (0.933M ™ =51 x [Tl ™ %) x 0.5

sample data, run calculations, and then so:
CT..q = CT,,, Filters + CT,., CW + CT,., CC Tk
. Where:
write the reSUItS to new tags Clacw is the concentration of free chlorine leaving the Clear Well. WP_WC_CI2_CW

Minimum of the previous 4 hrs.
Clacr is the concentration of free chloring leaving the Chlorine Contact Tank. WP_WC Cl2 CCEf
Triggering event.
pHow: WP_WC_pH_CW
Maximum of the previous 4 hrs.
pHee: WP_WC_pH_CCEf
Maximum of the previous 4 hrs.
Tempew: WP_WC_Temp_CW
Last temp entered manually.
Tempeen: WP_WC_Temp_CCIn
Last temp enterad manually.
Inactivation Ratio:
CT,stie Filters = CT.y. Filters / CT,., Filters
CTeatia CW = CToye CW / CTooy CW
CNGIC CToaia CC Tk = CTouy CC TR T CC Tk

CT.atia = CTrapie Filters + CT . CW + CTyn CC Tk




CTcalculated:
CT... Filters = Clyoy % 1440 % 0.75 % (.10 x (# filters in service / 8)) / (Flow:y)
™ CTowe CW = Clacy, ¥ 1440 X 0.32 % 7.4805 % (3352 x CW leval - 9884) / (1,000,000 X Flowiy,)
AVEVA PI syStem CT.p CCTk = Clacc ¥ 1440 % 0.29 % (0374 x CC Tk lavel / 13) / (FIows )
CTose = CToue Filters + CTouy CW + CToy CC Tk
Where:

Clacy is the concentration of free chlorine leaving the clear well. WP _WC Cl2 CW
Minimum of the previous 4 hrs.

Clscr is the concentration of free chlorine leaving the chlorine contact tank. WP_WC_Cl2_CCEf
Triggering event, enterad evary 4 hrs.
Flowey, is transfer pump flow + Backwash Pump 1 and Pump 2 flows. WP-CAM_PACXFP_FICS000_PV +
CT Calculatlons Paak ﬂ_ow of’th previous 4 hrs. . . - .
Flowszi,..q 15 the finished water flow leaving the chlorine contact tank. WP-CAM PAC MainFlowAvg
Peak flow of the previous 4 hrs.

. CW level: Level of Clear Well (1) WP-CANM_PAC ClearWell1lLeve
— Pu | |ed CT eq uat|0ns from an Minimum of the previous 4 hrs.
Chlorine Contact Tank level: WP-CAM.PAC.CL2ContactLeve
1 1 Minimum of the previous 4 hrs.
en g Ineerin g re po rt # filters in service: Read off of WP-FLT-12(24, 56) PACFLTx_FE_FM_215x FLOW (x=filter #).
Minirmum number of the previous 4 hrs. Mot less than 3.
CTrequired:

= Plugged in both sample data and

If the temperature is <5 °C:

. CT.., Filters = 0.36 % (pHew ™) x (Tempey, ™) % (Cluey,"**) x 0.5
online process data CT..q CW = CT,., Filters

CT..q CC Tk = 0.236 % (pHec ™) % [Tempren %) x [Clec™ %) x 0.5
If the temperature is = 5 °C:

‘- CT,., Filters = 0.2828 % (pHew ™) % (0,533, ~51) % [Choy,® ) x 0.5
- Utilized P Web API to pull process and T CW = CT.,. Filtars
) CT,.oCC Tk = 0.2828 % (pH:25%) % (0,833 o, ) % [Clae %) % 0.5
sample data, run calculations, and then s
CT..q = CT,,, Filters + CT,., CW + CT,., CC Tk
. Where:
erte the reSUItS tO new tagS Clirw is the concentration of free chloring lzaving the Clear Well. WP_WC_ClZ2_CW

Minimum of the previous 4 hrs.
Clacr is the concentration of free chloring leaving the Chlorine Contact Tank. WP_WC Cl2 CCEf
- Created a simplified interface for e
ow- WWE_WL piH LW
. .. Maximum of the previous 4 hrs.
operators to access results in Pl Vision PHec: WP_WC_pH_CCEf
Maximum of the previous 4 hrs.
Tempew: WP_WC_Temp_CW
Last temp entered manually.
Tempeen: WP_WC_Temp_CCIn
Last temp enterad manually.
Inactivation Ratio:
CTao Filters = CT.y,. Filters / CT,., Filters
CTeatia CW = CToye CW / CTooy CW
CNGIC CToaia CC Tk = CTouy CC TR T CC Tk

CT.atia = CTrapie Filters + CT . CW + CTyn CC Tk



CTcalculated:
CT... Filters = Clyoy % 1440 % 0.75 % (.10 x (# filters in service / 8)) / (Flow:y)

™ CToe CW = Clycy, x 1440 x 0.32 % 7.4805 % (3352 x CW level - 5884 / (1,000,000 x Flowcy)
ys e m CTowe CCThk = Clyee % 1440 x 0.29 % (0.374 x CC Tk lavel / 13) / (Flows: i)

CTose = CToy, Filters + CT.,. CW + CT CC Tk

Where:

Clacy is the concentration of free chlorine leaving the clear well. WP _WC Cl2 CW
Minimum of the previous 4 hrs.

Clsc is the concentration of free chlorine leaving the chlorine contact tank. WP_W(C_Cl2_CCEF
Triggering event, enterad every 4 hrs.

: Flowey, is transfer pump flow + Backwash Pump 1 and Pump 2 flows. WP-CAM_PACXFP_FICS000_PV +
H 1 Dmnls Flmus f #hm memciane A e
i CT Calculations

CNGIC

Pulled CT equations from an CT Val ueS

engineering report
CT Required total CT Calculated total

_ 133 621

online process data 3/28/2025 8:00:00 AM 3/28/2025 8:00:00 AM

Utilized PlI Web API to pull process and _
sample data, run calculations, and then CT Rat|0 tOtaI

write the results to new tags 1 38

Created a simplified interface for 3/28/2025 8:00:00 AM

operators to access results in Pl Vision

Plugged in both sample data and

PYIGRITTILTTN T LI pITEVIUUS & Ts.
Tempew: WP_WC_Temp_CW

Last temp entered manually.
Tempeen: WP_WC_Temp_CCIn

Last temp enterad manually.

Inactivation Ratio:
CTao Filters = CT.y,. Filters / CT,., Filters
CToatin CW = CToye CW CTrag CW
CToain CC Tk = CTo CC TS CT.q CC Tk

CT.atia = CTrapie Filters + CT . CW + CTyn CC Tk



_——
CNGIC

WATER TREATMENT | UNIVERSITY OF IOWA

ENGIE uses the Pl System to capture and utilize
its lab data

Challenge

* An ancient data capture and storage system limited our ability to store and access all
our sample and operational data accurately

* Needed an application which would fit a limited budget

* Operators and management were used to the old system and naturally hesitant to
changing aspects of it

Solution
* Implemented AVEVA™ Pl Manual Logger to capture lab sample data

* Utilized AVEVA™ PI Vision to display sample findings, calculation results, and
operational stats side by side

* Organized the resulting new tags and programed calculations in AVEVA PI Server’s
Asset Framework

Results

* Created a data entry, storage, calculation, and visualization process contained in one
already existent ecosystem

* Compiled easily accessible data for operations, management, and project engineers
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