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What to do with all this Data?

Automated analysis and reporting of data from
two WTP pilot studies

Enoch Nicholson, P.E.

Challenging today.
Reinventing tomorrow.



Agenda

The Motivation

e McCarron’'s Water Treatment Plant, Saint Paul, MN
« Duff Water Treatment Plant, Medford, OR

The Solution
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The Projects
Pt. 1

Saint Paul Regional Water Supply




McCarrons WTP PFD- Existing
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McCarronsWTP PFD- New
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Pilot System
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Pilot Analytical Samples

Taste and Odor

Metals Geosmin 2-MIB  Bromide/Bromate pH
Ortho-P Neonics Advanced Organics Turbidity
Color 1,4- Dioxane Aldehydes Temp
Alkalinity Microcystins Haloacetonitriles ORP
SDS NDMA, TTHM
TOC/DOC HAAS Pipe Scale DO
Uv254 CECs Nitrosamines Ozone
Streaming Current AOC Particles Chlorine (Free+Tota)
Hardness HPC Free Ammonia
Solids ATP Monochloramine
Chloride/Sulfate uv254
Ortho-P
Alkalinity

M UNIVERSITY OF MINNESOTA
Driven to Discover®

Hardness




The Projects
Pt. 2

Medford Water Commission
Duff Water Treatment Plant Expansion




Overview: Medford Water Commission Duff WTP
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Overview: Pilot Process Flow and Details
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Overview: Pilot Analytical Measurements

Media Configurations

_ PF1—Control (Tri-Media) | PF2: 69” Dual Media | PF3: 84" Dual Media
Anthracite 1.0-mm @ 18” 1.4-mm @ 60” 1.5-mm @ 727
Sand 0.5-mm @ 9" 0.6-mm @ 9" 0.6-mm @ 12"
Garnet 0.3-mm @ 3"
L/d 1,168 1,470 1,727

Online Sample Streams

Settled Water : :
Parameter Raw Water . Full Scale Filters FUaiL
(Filter Influent) Effluent
Headloss n/a n/a Plant SCADA Pilot SCADA
Turbidity Plant SCADA Plant SCADA Plant SCADA Pilot SCADA
Filter Run Time n/a n/a Plant SCADA Pilot SCADA
Flowrate Plant SCADA n/a Plant SCADA Pilot SCADA
Water Plant SCADA n/a n/a Pilot SCADA
Temperature

12
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The Solution




A ALLUVIAL.

Secure Cloud Database Platform +

Serverless Azure App Service
Jacobs Custom Identity Model

L._.-li\

A

m Power Bl

Embedded RShiny
Containerized Analytics
Really Amazing
Programmers

s8N

Data visualization
and analysis easily
customized to
each application
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Dashboard Overview
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Alluvial: MWC Duff WTP Expansion - V0.1

MWC Duff WTP Expansion

Jacobs MW(C Duff WTP Expansion Overview Filters Summary

Date: 7/1/2021 7/31/2021 - Process: Multiple selections  JECUE Regime: QEVEIEIPRINSIMIANE  Filtration Rate: [\l

Summer - Pilot Filter 2, Pilot Filter 3

0.03 12.01 65 11,226
Turbidity (NTU) Filter Loading Rate (gpm/sf) Temperature (F) UFRV (gal/sf)

Effluent Turbidity and Headloss Development Turbidty - Headloss (Time)  Turbidty - Headloss (UFRV) Filter Runs
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Filter Run Summary Matrix

G &) https://alluvial jacobs.com/Report/Index/56/356

Alluvial: MWC Duff WTP Expansion - V0.1

MWC Duff WTP Expansion

vacobs

Filter Summary
Regime

= Fall

=] Duff Filter 12
2021-09-R12
2021-09-R13
2021-09-R14
2021-09-R15
2021-10-R1
2021-10-R2
2021-10-R3
2021-10-R4
2021-10-R5

= Pilot Filter 1
P1-71
P1-72
P1-73

=] Pilot Filter 2
p2-53
p2-54

= Pilot Filter 3

P3-57

P3-58

Filtration Rate

4.22
5.38
443
2.81
3.02

3.19
5.35
5.33
5.28
5.44
544
544
543
8.98
7.99
9.97
8.98
7.99
9.97

MWC Duff WTP Expansion

5.4
Other
Other
Other
Other
Other
5.4
5.4
5.4
5.4
5.4
5.4
5.4

8.0
10,0

8.0
10,0

Max Headloss

Initial HL - Awvg
First 30 min. (ft)

Term. HL - Avg
Last 30 min. (ff)

53
6.9
2
33
4.0
42
43

Filtration Rate Label:

Eff. Turb. Avg

(NTU)

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

Overview

Eff. Terminal Turb.

Avg (NTU)

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.03
0.03
0.02
0.04
0.04
0.03
0.04
0.03
0.03
0.04

=,
L,

T
1
or

All

Matrix

Eff. Turb. 95th
PCTL (NTU)

0.02
0.02
0.02
0.03
0.02
0.02
0.02
0.02
0.02
0.02

0.03
003
0.03
0.03

0.03
003
0.03

0.03
0.03
003

0
o

Filters

Summary

Raw Water Turb.

Avg (NTU)

2.40
2.59
249
270
2.76
239
238
2.24
2.07

2.09
2.23
2.04
1.99

2.12
2.23
2.01

2.12
s
2.01
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ort/Index/56/356 . . : Efﬂu e n t
Untit Filter Terminal Influent

Turbidity .
Statistics Water Quality

Jacobs MWL ¥ WTP Expansion verview Filters

pansion - V(
Run Volume Headloss

ST

x Process: ‘ Regime: Run Label: ‘ Filtration Rate Lal All ~
-: m
et ter Summary Matrix
m »
E Regime Filtration Rate Max Headloss Initial HL - Awvg Term. HL - Avg Eff. Turb. Avg Eff. Terminal Turb. Eff. Turb. 95th Raw Water Turb.
(gpm/sf) (ft) First 30 min. (ft) | Last 30 min. (ft) (NTU) Avg (NTU) PCTL (NTU) Avg (NTU)
b = Duff Fiker 12 4.22 10,254 78 14 5.3 0.02 0.02 0.02 2.40
2021-08-R12 _ 538 | 54 12,737 75 16 6.9 0.02 0.02 0.02 259
m 2021-09-R13 - 443 Other 13,3208 63 16 59 0.02 0.02 0.02 249
E 2021-09-R14 - 281 Other 8,375 46 09 23 0.02 0.02 0.03 270
2021-09-R15 - 3.02 | Other 9,837 5.3 09 40 0.02 0.02 0.02 276
E 2021-10-R1 - 317 Other 9,475 44 1.0 42 0.02 0.02 0.02 239
: 2021-10-R2 - 3.19 | Other 9,014 a7 1.0 43 0.02 0.02 0.02 238
2021-10-R3 _ 535 | 5.4 15,281 || 78 18 76 0.02 0.02 0.02 224
U) 2021-10-R4 _ 533 | 54 9,953 75 18 7.2 0.02 0.01 0.02 2,07
2021-10-R5 — 5.28 | 54 4,305 40 18 40 0.02 0.01 0.02 1.97
C = Pilot Filter 1 544 5.4 9,213 8.8 17 4.9 0.03 0.03 0.03 2.00
: P1-T1 _ 544 | 54 17,122 83 17 6.7 0.03 0.03 0.03 223
m P1-72 _ 544 | 5.4 7,965 6.7 1.2 6.6 0.03 0.02 0.03 2,04
P1-73 — 543 54 2,553 31 1.8 13 0.03 0.04 0.03 1.99
- = Pilot Filter 2 8.08 27,803 116 2.8 6.1 0.03 0.04 0.03 212
m P2-53 _7.99 8.0 33,568 88 2.4 7.1 0.03 0.03 0.03 223
t P2-54 _ 10.0 22,037 11.6 52 5.1 0.03 0.04 0.03 201
= — = Pilot Filter 3 8.08 29,470 10.1 3.1 75 0.03 0.03 0.03 212
m P3-57 _?.99 8.0 38,064 88 26 69 0.03 0.03 0.03 223
P3-52 _ 10,0 20,877 10.1 26 8.2 0.03 0.04 0.03 201
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@ L . . . &
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£ °
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>
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I
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A Alluvial: MWC Duff WTP Expansion - V0.1 = o
MWC Duff WTP Expansion ‘ =
@ b o . - «
vacobs Mwc Duff WTP Expansion Overview Filters Summary
& <]
Date: 5/29/2021 1/28/2022 - Process: All g Run: BVANNISISRNGE Regime: Filtration Rate: [\ g
= -
Fall - Duff Filter 12, Pilot Filter 1, Pilot Filter 2, Pilot Filter 3
» 0.02 6.65 51 20,852

Turbidity (NTU) Filter Loading Rate (gpm/sf) Temperature (F) UFRV (gal/sf)

e Turbidty - Headloss (Time)  Turbidty - Headloss (UFRV) e flcyeiuns e

LocationAlias @ Duff Filter 12 @ Pilot Filter 1 Pilot Filter 2 @ Pilot Filter 3 Duff Filter 12 @ Pilot Filter 1 Pilot Filter 2 @ Pilot Filter 3

w
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= =

Turbidity

Quick Filter Run Comparisons
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Rapid Analysis

= Apples to apples comparisons allow Parameter 2
for rapid analysis of abnormal data

LocationAlias Duff Filber 12

= Pre-chlorine dose reduction during
the great chlorine shortage of 2021
resulted in significant filtration
Impacts

Optimized pre-
oxidation, longer filter




Seeing the whole picture

& @ >
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O @] https://alluvial jacobs.com/Report/Index/6/224 AN

Alluvial: SPRWS Filters Report V0.01

SPRWS

Jacobs Minnesota sPRWSs Ozone & AOP Overview  Ozone & AOP Details  Filter Overview  Filter Details  Filter Summary

Filter Summary ﬁﬁ. - EEE !

Regime Ozone/AOP | Recarb pH 1 | Recarb pH 2 | Temp (F) | Ozone Dose Ripening Run Volume Flow Avg | Run Time (hr) | Filtration Rate | UFRV (gal/sf) | M
Avg (mg/L) Duration [ EV(et)] (GPM) (gpm/sf)
Mode (Min)
= Winter Optimization Week 16 8.1 8.1 8.1 40 1.4 15 3867 0.39 164.3 2.00 20352
[ AOP Filters 8.1 2.1 8.1 41 16 15 3865 0.39 _ .99 20344
Ozone Filters 8.1 8.1 8.1 40 1.2 15 3867 0.39 _ 199 20352
| Non Ozonated Filters 82 8.1 82 2843 039 _20.2 201 14963
= Winter Optimization Week 15 8.0 8.1 8.1 40 1.4 15 3858 0.41 155.2 2.11 20306
AOP Filters 8.0 8.1 8.1 41 16 15 3858 0.40 - 2lo4 20306
Ozone Filters 8.0 8.1 8.1 40 1.2 15 2268 0.40 _ 94,5 204 11937
| Non Ozonated Filters 8.0 8.1 8.1 3000 0.47 _105.9 240 15789

e @

X
De

21

©Jacobs2022



The Opportunities




Data dashboards beyond pilot testing

Automatically process online and grab sample data

Create easy to view dashboards and reports

View applesto-apples comparisons

Real time data for better optimization

Provide access to all people that need it
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Questions?

Enoch.Nicholson@jacobs.com

1 b Challenging today.
\’aco S Reinventing tomorrow.


https://www.instagram.com/jacobsconnects/
https://www.facebook.com/JacobsConnects/
https://twitter.com/JacobsConnects
https://www.linkedin.com/company/jacobs/
https://www.youtube.com/user/jacobsworldwide
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