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Reuse System Operations Challenges

* How do we monitor Critical Control Points (CCP)
« How do we best control fouling? |

 How do we plan chemical cleaning?
 How do we optimize pretreatment?
 What is the remaining useful life?

e Is our system reliable and robust?

* Are we meeting customer demand?

* Are we meeting regulatory requirements?
e Can we produce water more efficiently?




Optimizing Processes by Operating Proactively
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Creating Dashboards to assist making critical decisions

Identify Key
Performance
Indicators

Develop
Target
Values

(Design)

Identify
Equipment
and
Instrument
Tags

Create
Dashboard
Reports




Overview of KPIs
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Process Audits develop useful KPIs

* Investigate opportunities to improve
operations and optimize plant

* |dentify and review Key Performance
Indicators (KPIs)

ID Train Parameter Units Historian Tag

D1 1 Feed Temperature °F W75.TEM_001_SCL.23H
D2 1 Feed Conductivity pS/cm W75.CON_001_SCL.23H
D3 1 Train 1 — Stage 1 Permeate Flow gem W75.FLO_101 SCL.23H
D4 1 Train 1 — Stage 2 Permeate Flow gem W75.FLO_201 SCL.23H
D5 1 Train 1 — Combined Permeate Flow gem W75.FLO_301 SCL.23H
D6 1 Train 1 — Concentrate Flow gapm W75.FLO_500 SCL.23H




Membrane Maintenance — CIP Triggers

Train Drop Down Facility Drop Down

CIP Thresholds

Facility: ’ CATS ']
Train:’CATS—Trainl ']
Thresholds:
Parameter TagMame Green Yellow Red
» MNormalized Differential Press... [SCNENIETRRITEY <= 10 Between 10 and 25
Mommalized Salt Passage CATS . Train1.NSP <= 100 Between 10 and 25
MNomnalized Permeate Flow CATS Train1.NPF <=5 Between 5and 10
MNomalized P CATS Train1.NF <= 10 Betweeb 10 and 25

‘ Add New ‘ ‘ Edit

CIP Thresholds Information

Add / Edit / Delete Buttons
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Facility Reports

Maintenance Report
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Example — Irvine Ranch Water District Graphical User
Interface

Menu Bar Clean vs. Raw Data Start Date End Date
[ =F Reverse Osmosis Membrane Management (ROMM) - [E=REERT=)
UHLE  SYSTEM O&M DASHBOARDS HELP
Facility Drop down e_ | raciny: [pats -] Start Date: 12012015 120000 [~  End Date: 05052016 07:0000 - e @ il
Train Drop down °7 in: | -] DateTime Raw_Data_Value Clean_Data_Value Rule_Applied -
12/1/2015 12:00 PM 8.87521362304688 8.87521362304688 [
Stage Drop down °7 ——|— Stage: [ 'I 12/1/2015 1:00 PM 829743671417236 8.29743671417236
Tags Drop down ° Tags: [Al 7] 12/1/2015 200 FM £.82393163403076 £.82353165403076
12/172015 3:00 PM 88 881 1
Description - 12/1/2015 £:00 PM 8.80341911315918 £80241911315318
Tag Information G DATS Feed pH D 12/1/2015 5:00 FM 8.81025655800781 8102569580078 1 =
D50.AN_004_SCL.1M | DATS Feed Conductivily J ST Al
D50.AN_DD5_SCL.1M | DATS Feed Turbidity 4|
D50.AN_573_SCL.1M | DATS Feed Color J RawData
D50.CN_164_SCL.1M —— DATS Feed pH Delta_Min  —— Delta_Max —— PDA 0 Raw Data Chart
D50.CN_264_SCL.1M | DATS Train 2 - Concentrate Conductivity (|
D50 CN_364_SCL 1M | DATS Train 3 - Concentrate Conductivity i 127% " ! e — ! !
D50.CN_370_SCL.1M | DATS Train 3 - Combined Pemmeate Conductivity |¢ 5] I I [ 0= !
DS0.FIR_125_SCL.1M | DATS Train 1- Recovery i 4. i H i i I }
D50 FIR_225_SCL.1M | DATS Train 2 - Recovery [ g 1 I
D50.FIR_325_SCL.1M | DATS Train 3 - Recovery i 112006 2/1/2016 32016 4/1/2016 5/1/2016
D50.FN_140_SCL.1M | DATS Train 1- Stage 1 Permeate Flow i
D50.FN_150_SCL.TM | DATS Train 1- Stage 2 Permeate Flow i
D50.FN_160_SCL.1M | DATS Train 1 - Combined Permeate Flow ¥
D50FN_163_SCL.1M | DATS Train 1 - Concentrate Flow i Clean Data
D50.FN_169_SCL.TM | DATS Train 1- Stage 3 Pemmeate Flow (cale) | — DATS Feed pH Deita_Min = Delta_Max —— FDA
D50.FN_240_SCL.1M | DATS Train 2 - Stage 1 Permeate Flow ¥ 10
D50.FN_250_SCL.1M | DATS Train 2 - Stage 2 Permeate Flow i @ Clean Data Chart
D50.FN_260_SCL.1M | DATS Train 2 - Combined Permeate Flow I 1
D50.FN_263_SCL.1M | DATS Train 2 - Concentrate Flow ¥ m V
D50FN_268_SCL.1M | DATS Train 2 - Stage 3 Permeate Flow (calc) | f
D50.FN_340_SCL.M | DATS Train 3- Stage 1 Permeate Flow / &
D50FN_350_SCL 1M | DATS Train 3- Stage 2 Permeate Flow i
D50 FN_360_SCL.1M | DATS Train 3 - Combined Femneate Flow I o
D50.FN_363_SCL.1M | DATS Train 3 - Concentrate Flow ¥
D50.FN_369_SCL.1M | DATS Train 3- Stage 3 Permeate Flow (calc) | I 2
D50.FN_740_SCL.1M | DATS Antiscalant Flow Rate I
220 PN_132_SCLAM [DATS Train 1RO Feed Presaure = - 1/1/2016 2/1/2016  3/1/2016 4112016 5/1/2016
78 tags found.




Project Example — Beverly Hills

COMPLIANCE SAMPLING

Weekly Report June-15 S les Collected
Week Beginning 6/1/2015 Sampling Date 4/5/2015
Report Completed By Nathan
Weekly Production Target Operating Costs Target ($/wk)
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TREATED WATER Mon  Tues Thurs Fri Total Chemical Cost (wk} s 3,807
QUALITY LerEst 6/1 6/2 6/4 Total Energy Cost {(wk) S 6
Arsenic mg/L 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.09 Cost per MG of water produced s 53.70
Chlorine mg/L 3 3.5 4 1.8 1.8 1.9 740 2.1
H2s ppm 0.1 2 0.5 0.5 0.5 1 2 3
Fluoride mg/L 0.7 1 1 1 1 1 1 1

Key ltems 1 Antiscalant higher than usual due to increased RO runtime

2 Caustic dosing higher than normal due to high raw water pH

3
Actions 1 67% Overall Average Plant
2 Recovery




Project Example — West Basin

Production - Blend Flow

@ Average of Flow - Blend @ Average of Flow - Blend rolling average

RO Dashboard 2
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Blend Water - Water Quality Targets

Blend Electrical Conductivity (uS/cm) Blend pH
426.06 271.00

Blend Chlorine Residual (mg/L)
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Key Benefits

* Data ‘on demand’ to make quick decisions.

* Help manage data from complex reuse systems - Normalization
of RO Data, log removal values, large arrays of data.

e Save hours of engineering time by automating data handling.
* Remove potential for erroneous values.

* Information focused and tailored to all levels of operations —
management, engineering and operations.



Thankyou

Nathan Boyle, PE

Principal Engineer
Hazen and Sawyer — Los Angeles, CA
nboyle@hazenandsawyer.com
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