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WHO CARES ?!?

Operational modeling is a powerful tool for
challenging projects:

= Useful at any stage of a project:
= Planning, design, or operations

= Useful to the full range of stakeholders
= Decision makers, plant managers, operations staff, and design

engineers
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1 - Project Background




Subsidence regulations & growth drive

need for expansion
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This 320 mgd expansion has an early
80 mgd milestone

80 mgd module : Additional 240 mgd
on-line -~ .. on-line no later
& than 2025
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Design is at 90% completion
milestone

Current estimated D-B cost is $1.7B
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2 - Process Challenges & Solutions




NEWPP will receive blend of Trinity
River and Lake Houston water

River
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2016 April storm demonstrates water
quality variability in Lake Houston

water
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Design includes a multi-barrier approach,
with treatment processes not in current

High Rate

Lake 2-stage pH/Coa
ge pH/Coag Floc/Sed

Houston Rapid Mix

O Not in current WTP

HOW ARE WE GOING TO UNDERSTAND
AND OPTIMIZE ALL THIS? NORTHEAST

ICATION PLANTEXPANSION 12

High-rate
Biofiltration ‘

Ground
Storage
Tanks



3 - Operational Model




e model provides insight into how
different scenarios impact plant

performance

= Avallable to plant operators, plant supervisors, and
managers

= Scenarios can be quickly modified for raw water

guality, chemical feed strategy, plant production, and
operating strategies

= Insight includes operating metrics (loading rates, run
times), finished water quality, operating costs
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The operations model simulates the
entire treatment process
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Graphical process flow diagrams mimic

the actual facility and display input and
output
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The PFDs are linked to dashboard tabs to

convey all input, output, and warnings

gl'[ﬂ]‘[ﬂl] Dashboard <NEWPP_DE25201E> e

[1] Water Quality | [2] Operation | [3] Chemical | [4]0&M Costs | [5]Warning | [6]Report | Developers Sefiings |

Water Quality ﬂ dumpto: 1 Water Quaiiy nario: TGar D2y~ ACH

ed Water Corrosion Indices hnalysis\

r Raw Water Quality r Finished Water Quality
Parameter, Lake rinity Blended Parameters Plant arameters Index
Houston iver Effluent Value

Flow, MG I 240 Flow, MGD 240 Final pH (7 EXe
Alkalinity, -Cacoz |63 0 63 Alkalinity, mgil - CaC03 915 CCPP Q413
Bromide, mg/L [o.07 7 0.07 Bromide,ma/L 0.07 Langelier Index &4z
Calcium, mglL - CaC03 IF 19 Calcium, mg/L - CaCO3 19 Larson Index 90.45
Chloride, mgiL [19.5 541 19.6 Chloride, mail. 25.84 Ryznar Index ISR
Hardness, mg/L - CaCO3 |57 [118 57 Hardness, mgil - CaCO3 57 fh56
Dissolved Manganese, mg/L [0.045 [n.068 0 Manganese, mgiL 0
Nitrate, maiL [0.33 0.3 0.33 Nitrate, mgiL 0.33
pH 77 7.58 77 pH 8.88
Sodium, mgil 18 412 18 Sodium, mglL 35.15 ndices detal
Sulfate, mall [4.65 24 465 SIEE L 4.65
TDS, mgiL [162 219 162 TDS, maill 18539
Temperature, C [21.8 [15.5 21.8 Temperature, C 21.8
TOC, mgiL [o2 78 9.2 TOC, mail 6.69
TSS, mgil 291 12255 291 TSS, mgiL 1.92
Turbidity, NTU [19.4 1.7 19.4 Turbidity, NTU 0.04

CCPP 3.87
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Operational decisions can be quickly

changed to determine plant-wide impacts
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Operational decisions can be quickly

changed to determine plant-wide

4| Extendsim

Fie Edit Text Llibray Model Datsbase Develop Run  Window  Help

D@ E& Lo cfiox Jo+m (kK-

e - Xmver]o |

[30]325] Dashboard_Liquid Process <NEWPP_D5252018> E=RE=E
Intake Pump Station| Rapid Mix | Flocculation Sediment: Ozone Contactor | BioloWyglly Active Filtration | Disinfection & Transfer PS | Ground Storage & HS PS | Developers Sefiings |

Rapid Mix ( ﬂ ) JumploclRap\dMlx El Soenari(xjA.Regu\arDay-ACH Héﬁ | ‘ A q 2 $|a||% Cancel :
- - v = Per - Water Quality

East Module West Module East Module West Module East Module West Module
Unit Process Train 4 Train 3 Train 2 Train 1 Unit Process Train 4 Train 3 Train 2 Train 1
Rapdi Mix - pH Adjust Rapid Mix - pH Adjust Parameters Train 4 Train 3 Train 2 Train 1

Total Mo, ea 1 1 1 1 Total Flow, MGD 62.7 62.7 62.7 627 Alkalinity, mglL - CaC03 545 545 545 545

Duty No., ea (#=0) 1 q [1 [ Unit Flow, MGD o627 @627 [ Y5Ad ©n27 Bromide, mg/L 0.07 0.07 0.07 0.07

Gapacity, MGD/ea 112 112 112 112 Detention T,min @26 @25 @26 @25 Ea i ORS AL OS] 19 19 19

Basin Vol. cffea 15350 15350 15350 15350 Power Usage, kwhid 178968 894.84 894.84 89484 Chioride, malL 25.84 25.34 2534 2584

Target Det. T, min s 1s 15 15 G Value, /s 318 318 318 318 Hardness, mgilL - CaC03 57 57 57 57

Mizing HP 100 100 100 100 e TR T i L B I

CS, mglL o 0 0 0 Total Flow, MGD 62706 62706 52706 62706 IR = s et s

Copot o g g g Unit Flow, MGD ©627 ©o27 © 627 ©o27 bx ] CEE G702 G0 O

LS, malL I — o o S O ©os @ oo @09 Sodium, maiL 18.11 18.14 18.11 1811
Power Usage, kwhid 1739 63 894,84 894.84 89434 ek e £ ELE =

Rapdi Mix - Primary P = = — 7 TDS, malL 168.35 168.35 168.35 168.35

Total No., ea 1 1 1 1 Temperature, G 218 218 218 218

Duty No., ea (#=0) 1 1 [1 [1 TOC, mgiL 14.37 1437 14.37 14.37

Capacity, MGD/ea 112 112 12 112 TS5, mall 90.62 90.62 90.62 90.62

Basin Vol. cflea 5340 5240 5340 5340 Turbidity, NTU 19.26 19.26 19.26 19.26

Target Det. T, min s os 05 05

100 100 100
C, maiL 2 2
Alum, maiL 0 0
( ACH, maiL 0 70 70
Mixing Eff Coef, % 75 75 75

C$S = Caustic soda; CD = Chlorine Dioxide; LS = Lime Slurry; PEC = Polymer, Cationic; PEA = Polymer, Anionic; PEN = Polymer, Nonionic; SB = Sodium bisulfite; SH= Sodium hypochlorite; LAS = Liquid ammaonium sulfate; FA = Fluoroscilicic acid

ORTH
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Operational decisions can be quickly

changed to determine plant-wide

ExtendSim

Fie Edt Text Lbray Model Dawsbase Develop Run  Window Help

TEES L cfx Jodm kKO-

[X1asvasT | @ |

[20][225] Dashboard_Liquid Process  <NEWPP_05253018>

Intake Pump Station| Rapid Mix | Flocculation Sedimentation | Ozone

Rapid Mix LI Completed [ ) ume to: e e El Scenario: 14 Regular Day - ACH HE@&EH é|gleislam

Biologically Active Filtration

infection & Transfer PS | Ground Storage & HS PS | Developers Sefings |

Cancel =

[ Operation Ry, ice r Water Quality
East Module West Module East Module West Module East Module West Module
Unit Process Train 4 Train 3 Train 2 Train 1 Unit Process Train 4 Train 3 Train 2 Train 1
- . Parameters Train 4 Train 3 Train 2 Train 1
Rapdi Mix - pH Adjust Rapid Mix - pH Adjust

Total No., ea 1 1 1 1 Total Flow, MGD 62.7 2.7 62.7 627 Alkalinity, mgil - CaC03 545 545 545 545
Duty Mo., ea (#-0) [ l i i Unit Flow, MGD @627 527 Q627 ©o627 Bromide, mgiL 0.07 0.07 0.07 0.07
Capacity, MGD/ea 112 112 112 112 Detention T, min @26 G2 @25 &zs Calcium, mg/L-CaC03 19 19 19 19
Basin Vol. cffea 15350 15350 15150 15350 Power Usage, kwh/d ~ 1789.68 894.84 894.84 894.84 Chloride, mail 2534 25.84 25.84 25.34
Target Det. T, min s s 15 15 G Value, /s 318 a8 318 318 Hardness, mglL - CaC03 57 57 57 57
Mixing HP 100 100 100 100 ey T e 0 0 0 0
GO 0 g B B Total Flow, MGD 62705 52705 62705 62.705 ML e 033 o= g33
(C82 iE 0 g g B Unit Flow, MGD @27 @627 627 ©s27 - (e Qo2 @702 Qo2
LS, mail B o 5 0 e @os @oe @09 ©uo Sodium, mgiL 18.11 18.11 18.11 18.11

o Powe[JUsage, kwhid  1789.58 894.84 89484 894.84 ELERIEL ELED 85 B £89

Rapdi Mix - Primary I =5 = — 0 TDS, moil 168.35 168.35 168.35 168.35

Total No_, ea 1 1 1 1 Temperature, C 218 218 218 218
Duty No., &a (#=0) 1 i 1 1 TOC, mg/L 14.36 1436 1436 14.36
Capacily, MGD/ea 112 112 112 112 TSS, maiL 90,62 90.62 90.62 90.62
Basin Vol. cffea 5340 5340 5340 5340 Turbidily, NTU 19.26 19.26 19.26 19.26
Target Det. T, min o5 os 05 0.5
Mizing HP 100 100 100 100
PEC, mglL - 2 2 2
Alum, magiL ’Ui 0 1] 0
ACH, mg/L o 7 70 70
Mixing Efi. Coef,, % 75 75 75 75

C8 = Caustic soda; CD = Chlorine Dioxide: LS = Lime Slurry; PEC = Polymer, Cationic; PEA = Polymer, Anionic; PEN = Polymer, Nonionic; 8B = Sodium bisulfite; SH= Sodium hypochlorite; LAS = Liquid ammonium sulfate; FA = Fluoroscilicic acid

ORTH
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4 - Example Simulation:
Solids Handling




Solids handling system is a new
addition to operations

Liquid Residuals
Clarification

Liquid Residuals
EQ Basins

WATER PURIFICATION PLANT EXPANSION 22
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The model for the solids handling system

confirms operations under the design

Hell

ondition

Gravity Thickeners

Liquid Residuals Equalization PS

Liquid Residuals Recycle Pump Station

Clarifier
Sludge Concentration %
R 02 s -% B5]MeD
3_|MGD : ol “~ - "
East Module Blowdown & v v
East CLABD MGD
East Module BBW Duty No IZ' E%
48 meD o .02 mcD iy f 031
3@ g 2 a—ua(@ e%—5-East Recycle Flow
:g;— ::97: " IE- ': i’ «Te Duty Nn 1 Duty No 3 k2 418
QT.,‘,BD[T)..?Y §3 E| D|ty|\|n@ DutyNoE' o oz East CLABD @ THN|C=nt. 0P, He=i D @ DW C|nt. OP Hrs: 123 @%‘ Cake Dryness
i} 0. LRC HL: 0.22
@ Total BD Time: 8.8 Duty|No Duty NO- wet-ton/day, Cake Production
Duty Mo,
Ji=dl [0 J#iday, Truck #iday
g @
East Module
[13meo o .
Duty No.[2] 8 & West Module
West Module Blowdown
West CLABD
p.7_Juen West Module BBIV Duty No.2]
B8 Juen ¥ o 02 Juep
© cria 1292 » e -;—Haf-—b—baig—b—baf-‘-’b—b‘.'\'est Recycle Flow
& GTsL 1078 -' 50 ) CLABD
. 1.272 West
© Toul BDDT;':j ] Duty No. 2] Duty Mo 2] @ LRC HL 0.22
’ © Total BD Time: 85
© Diuty No. @
5
g@Fe™—
[13 weD
Duty No.[¢]

vl |
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The model for the solids handling system

confirms operations under the design

guid Residuals Recycle Pump Station Thickening
Clarifier I-lmmgmumhm Centrifuges

Sludge Concentration %

el .u Y - 2546 !% e’E o MGD
e T | B %
5 Joar Feehco
Duty No. [2] E%
o  BZle o S—
ﬂi;“—b——bgﬂ:;%-—h{ast Recycle Flow F Swnb
b Diuty Nn 1 '!a Mao. ok 4is
alen »-East CLA4 BD @ TKN|Cent. OF. H @ OW Cnt. OP Hrs: 12.9 @ %, Cake Dryness
LRC HL: .22
: Totsl BD Time: 8.5 Duty{No. Duty NU- wetton/day, Cake Profuction
Duty No.[2]
@ #iday, Truck #iday
East Module 4
West Module
Duty No.@
. o  BEw
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But what happens if there is a process

upset at the thickeners?

1] 31168]  Dashoosrd_Soids Process  <NEWPP_06252018>
J Gravity Thickener | Sludge EQ & TK Centrifuge | Dewatering Centrifuge | Liquid Residual EQ Basin | Liquid Residual Clarifier | Developers Sefings |

Gravity Thickener Jump to: Gravity Thickener El Soenario:IZA.Deslgn Peak Solids - ACH HE‘ ﬂ‘ﬁ ‘lf | i o 2 $ A %l

Cancel =

r O il r Per  Water/Sludge Quality
Unit Process East Module  VWest Module Unit Process East Module  West Module Parameters East Module  West Module
Gravity Thickener Gravity Thickener Decant Flow, mgd 2747 2747
Total Number, ea 4 4 Decant TSS, mgil 731 73
Duty Number, ea (#=0) [+ & FERERIET: gl B (2 Decant pH 877 677
T Diameter, feet 100 100 Clarifier BD, mgd 07 07 Decant Solids, Iblday 16,754 16,754
Design 5L, Ibid/sf [ n T FEEIRE O S0 BD TSS, mglL 30,007 30,007
Design HL*, gpdist [2e6 266 S mEe i i BD pH 8.77 677
Solids Capture, % s s eIy R FEEE BD Solids, Ib/day 313,328 318,328
Sludge Blanket % fs s UnitSolids L, lo/day 83,771 83,771
Sludge Blanket D, feet B B Feed Conc., % 099969 099960
CS Dosage, mg/L b 0 Hydraulic L, gpdisf  &3129.3 @202
PEADosage, lbsidyton 5 Solids L, Ib/disf Q1078 @07
PEC Dosage, los/dpton g0 Days of Sludge Storage 05 05
"‘H f :ickener Blowdown \ Gravity Thickener Blowdown
‘ BD Gonc. % 15 _ > Daily BD, ealdayiGT 11 11
WD 30 AV BD Time, hrs/aiGT 53 (LK
TR ETE e E BD Flow, mgd 127 127
Thickened Sludge PS BD Solids, dry-Ib/BD 30,024 30024
Total Number, ea 6 ] Thickened Sludge PS
Duty # ea (#>0) & Total Flow, mgd 13 13
Capacity, MGD/ea 0.72 0.72 Unit Flow, mgd Qoa &os
Discharge Head, ft 150 150 Power Usage, kwhid 781 781
Horsepower, HP/ea 40 40

*Max allowable SL = 11.09 |b/d/sf, Max allowable HL = 265.8 gpd/sf.

C$S = Caustic soda; CD = Chlorine Dioxide; LS = Lime Slurry; PEC = Polymer, Cationic; PEA = Palymer, Anionic; PEN = Polymer, Nonionic; SB = Sedium bisulfite; SH= Sodium hypochlorite; LAS = Liquid ammonium sulfate; FA = Fluoroscilicic acid

ORTH
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The model highlights the resulting

bottleneck: the centrifuges are hydraulically
orloaded

Sludge Concentration

BEp—E L
'-“Em.'—"_"“-‘° S - %
5o oo
Duty No. 2] E%
o B
—mi;—r—!ﬂfr'ir—b—East Recycle Flow L L
Dut].rNU Dun.rNo 3 Mk oos
»-East CLA BD @ T\Cent. OF. Hrs: 0 €3 DW Cint. OF Hrs: 34.7 %, Cake Dryness
@ LRCHL: 022
@ Total BO Time: 2.3 DUty Duty/No B | 934 wet-toniday, Cake Production
Duty Mo.
ty @ #fda].r, Truck #/day
East Module
L |
West Module
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The model provides the operator with a tool

to identify the solution

Off-spec Sludge Storage

%
ne -: 5
bﬂ - 3 !v -
day
Duty No. [2]
P ER
— g2 —s—ua@ e5—-East Recycle Flow
e »East CLABD
@ LRCHL: 021
€ Total BD Time: 85
Duty No.[2]
East Module
West Module

Recuperative
Thickening

@ %, Cake Dryness
wet-toniday, Cake Production

#/day, Truck #/day
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4 - Example Simulation:
Traffic




Daily truck traffic for chemical delivery
and sludge hauling can exceed 160

W!E L ; 1:‘* =
- T Y 3 |

W BHUNT

/‘=l"l 1l




A site management operations team will

help coordinate activities

Transportation oversite and coordination

Truck scale operation
= Dual inbound and outbound scales

Solids hauling coordination
Chemical inventory and delivery coordination

Team is on high alert when traffic volumes are high

But when Is that?

te.pptx

plai
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Under normal operations, the truck

traffic is manageable

Steady-State 100%

‘RTH :  c>2 yolla BLUE PLAN-IT® Iﬁ/ :' é q
- i it DECISION SUPPORT SYSTEM 15
Engineers...Wrking Wandsrs Wit Wailer = 00:00:22 1

MODEL SETUP TIME MANAGER INPL

WATER PURIFICATION PLANT EXPANSION
BLUE PLAN-IT® OPERATION MODEL

PLANT INFLUENT

Lake Houston \ Trinity River Blended
Flow (MGD) [40 | 3 | [e40 |
Turbidity (NTU) [12.4 | '1-7 | [9s4 |
TOC (mg/L) p2 E | P2 |

Sludge Hauling Trucks =

24/day Q‘ RTH%_
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The model shows increased traffic with

higher flows and challenging conditions

_

[2] Operation | [3] Chemical
.
Operation

320 MGD, challenging water quality, ACH as
primary coagulant

[ Water Treatment Process Operation

Unit Process Total No.

Intake Pump Station
Rapid Mix - 1

Rapid Mix - 2

Rapid Mix- 3

Rapid Mix - 4
Floc/Sed. 1&2
Floc/Sed 2 &4
Floc/Sed 5 &6
Floc/Sed 7 &8

03 Contactor - 1

03 Contactor - 2

03 Contactor - 3

03 Contactor - 4

BAF #1-6

BAF #7-12

BAF #13-18

BAF #19-24

Post-Fltr Chemical - 1
Post-Fltr Chemical - 2
Past-Flir Chemical -3
Post-Fltr Chemical - 4
Transfer PS #1-6
Transfer PS #7-12
HS3 Pump - Large

HS Pump - Medium
HS Pump - Small

=liElaiiElEEEE sl E E E El el e = s = =

=iiEliEEEEEE I oo EE E ElElalEl i E e EE e

Duty No.

Unit Flow, MGD
64

0

1114

1114

1145

555
555
57.2

108.9
108.9
56.1

218
218
224

105.6
105.6
108.7
264
536
=

25

T

|[DefaultView w4 |
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Chemical Trucks = 24/day

Sludge Hauling Trucks =

70/day

[ Solids Handling Process Operation [ Cnemical benvery
Unit Process Total No. Duty No. Unit Flow, MGD Chemicals Usage, galid Delivery,
galltruck
Gravity Thickener 1-4 4 4 07
Gravity Thickener 5-8 4 4 13 Hydrochloric Acid 1113
TKN Sludge PS 1-6 5 4 0.2 Sodium Chlorite 1460
Sodium Hypochlorite 23368
TKN Sludge PS7-12 6 4 04
Carbon Dioxide 6314
Off-Spec Sludge Tank 2 1 25
Caustic Soda 37490
Sludge EQ Tank 2 2 13
Fluorosilicic Acid 0
TKN Cent Feed PS 2 1 o
Liquid Ammo. Sulfate 3199
TKN Centrifuges 2 1 0
Lime Slurry 0
DW CentFeed PS &l 3 0.8
DW Centrifuges 4 3 08 Oxygen 2686
LR EQ-East 2 2 58 Aum g
LREQPS - East 3 2 58 ACH LT
Polymer, Anionic 3003
LR Clarifier - East 2 2 5.8
Pol Cati B75
Recyde PS - East z 5 w0 olymer, Cationic
LR EQ-West E E 0= Polymer, Unionic 97
R EQ PS - Wast = E 0= Sodium Bisulfite 380
LR Clarifier - West 2 2 32 Chemical Del., # trucks/day
Recycle PS - West 3 2 29
[ Solids Production and Hauling
Operation Parameters Value
Solids Production, dry-lb/day 613000.1
Cake Production, wet-ton/day 1393
Cake Dryness, % 22 [
Truck Hauling Capacity, ton/ea 20 _/
Hauling Frequency, # trucks/day 70 I
USPR, 1b/MG 1914

C8 = Caustic soda; CD = Chlorine Dioxide; LS = Lime Slurry; PEC = Polymer, Cationic; PEA = Polymer, Anionic; PEN = Polymer, Monionic; SB = Sodium bisulfite; SH= Sodium hypochlorite; LAS = Liquid ammonium sulfate; FA = Flueroscilicic acid
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Model quantifies the operational

impacts across the plant of process
decisions

41| [31[168] Dashbosrd_Sofds Process  <NEWPP_06252018,

: . . (=]
B 1 320 MGD, challenging water quality, alum as ==
[1] Water Quality| [2] Operation | [3] Chemical ’ ’
. . =
Operation primary coagulant cnc | ]
[ Water Treatment Process O i [ Solids Handling Process i  Chemical Delivery
Unit Process Total No. Duty No. Unit Flow, MGD Unit Process Total No. Duty No. Unit Flow, MGD Chemicals Usage, galid Delivery,
Intake Pump Station 6 5 64 Gravity Thickener 1-4 4 4 L o Ch em | Ca I TFU CkS = 49/d ay
Rapid Mix- 1 1 1 0 Gravity Thickener 5-8 4 4 14 Hydrochloric Acld 1113 fsan0 |
Rapid Mix - 2 1 1 112.2 TKN Sludge PS 1-6 6 94 0.2 Sodium Chlorite 1461
Rapid Mix- 2 1 1 1122 TKN Sludge PS 712 5 4 04 ‘Sodium Hypochlorite 23388
Rapid Mix-4 1 1 1126 Off-Spec Sludge Tank E 1 27 Caron Dioxde AL
Floc/Sed. 1&2 2 2 0 Sludge £Q Tank E 5 o Caustic Soda 25622
Floc/Sed. 3 &4 2 E 56.1 T GTERE TS 5 - 5 Fluorasilicic Acid o
Floc/Sed. 5 &6 2 2 56.1 TKN Centrifuges P 7 5 Liquid Ammo. Sulfate 3198
Floc./Sed. 7 & 8 2 2 56.3 DW Cent Feed PS 5 m 07 Lime Slurry 48922
02 Contactor- 1 1 1 0 DW Centrifuges 4 i 07 ‘Oxygen 8685
03 Contactor - 2 1 1 109.9 LR EQ-East 2 P 5 Alum 94773
03 Contactor - 3 1 1 109.9 LR EQ PS - East 3 P 5 ACH a
03 Contactor- 4 1 1 55.1 LR Clarifier - East B E z Polymer, Anionic 3187
BAF #1-6 6 5 0 Recycle PS - East 3 5 T Polymer, Cationic 677
BAF #7-12 6 5 22 LR EQ -West 5 E = Polymer, Unionic a7
BAF #13-18 [ 5 22 LR EQ PS - West 3 7 = Sodium Bisulfite 390
BAF #19-24 8 5 | LR Clarifier - West 2 2 a3 Chemical Del,, # trucks/day
Post-Flir Chemical - 1 1 1 0 Recycle PS - West 3 1 51
Post-Flir Chemical -2 1 1 106.5
Post-Flir Chemical - 3 1 1 106.5
Post-Flir Chemical - 4 1 1 106.8 [ SIS A
Transfer PS #1-6 [ 3 155 Operation Parameters Value
Transfer PS #7-12 [ 5 427 Solids Production, dry-lb/day 650424 4 .
HSPumo-lags 4 s s Gare Producton,wettanitay 2070 Sludge Hauling Trucks =
HS Pump - Medium 2 2 50 Gl TEES O 2
HS Pump - Small 5 2 25 Truck Hauling Capacity, ton/ea ’297/__ 103/d ay
Hauling Frequency, # trucks/day 103
USPR, IbMG 2035 | j
CS:ICaust\csoda; CD = Chlorine Dinxide;LIS:ILime Slurry; PEC = Polymer, Cationic; PEA = Polymer, Anionic; PEN = Polymer, Nonionic; SB = Sodium bisulfite; SH= Sodium hypochlorite: LAS = Liquid ammonium sulfate; FA = Fluoroscilicic acid 'ﬂ |—
%,.u.. Femtein  VDefanlf View =l 4 <
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5 - Staff Training




Fe———| pm——— Eem——— ————

30

Legend

WATER PURIFICATION PLANT EXPANSION

NEWPP/Shared

(-]

| New Positions

98 Total Positions

NEWPP Expansion Positions

IIons

PG 29
NEWPP Ops.
1
Plant Opr.
PG12
NEWPP Ops.
|
Faciitios.
Tech,
P&
NEWPP |
|
Plant
ﬁiz
PG
NeweP

Admin. Asst.
PG17

NEWPPOps.
I
s

wuwn Mwaw i 4
SELEE LIE
B - il

a total of 60 new pos

00
o
)
e
(o 0)
3
&
O
-
[ -
)
N
©
()
p -
Q
=
=
T
[ -
©
.
N
jd
o
L
a

[ &8 |
Py
! I
@
{ 1
L
3.8
mmmw ..|.||.|_ momes)
|
2 i
523 | 2559
n £ 1 i =
©
O £
o
— - g
c £
o
4=
©
N
@ . £
() 5
20 .
B= 33
o B z
(= 7] : 2
® > 1 wnmml
s O mmma
S 3
™z

\3IN




The operational model will be critical to

train new staff in operations and
yptimization
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The operational model will be critical to
train new staff in operations and
optimization
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What does it all mean?




Conclusions

= Challenging raw water quality requires rapid
operational response.

= Plant encompasses a lot of flexibility, which
creates a lot of complexity.

= That flexibility is only valuable If:

= Plant staff understand it
= Plant staff are empowered to experiment.

Operations simulation modeling
assists with both of these!!
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