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Agenda

1 Project Background

2 Process Challenges & Solutions

3 Operational Model

4 Example Simulations

5 Staff Training
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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
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Subsidence regulations & growth drive 

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

milestone

80 mgd module 
on-line

no later than 2022

Additional 240 mgd 
on-line no later 

than 2025

This 320 mgd expansion has an early 

80 mgd milestone
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Design is at 90% completion 

milestone

Current estimated D-B cost is $1.7B



N
E

W
P

P
 P

re
s
e
n
ta

ti
o
n
 t

e
m

p
la

te
.p

p
tx

2 - Process Challenges & Solutions
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NEWPP will receive blend of Trinity 

River and Lake Houston water

New Plant & Intake
(2024 Completion)

Trinity

River

Lake 

Houston

Luce Bayou Interbasin
Transfer (CWA Project)
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2016 April storm demonstrates water 

quality variability in Lake Houston 

water
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Drop in TOC

TOC increases 

above pre-

storm level
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Design includes a multi-barrier approach,

with treatment processes not in current 

WTP

Lake 
Houston

2-stage pH/Coag 
Rapid Mix

High Rate 
Floc/Sed

Ozone

High-rate 
Biofiltration

Ground 
Storage 
Tanks

Coag (2)

pH

ClO2

pH, ClO2

SH

LAS

Adjustable 
Free Chlorine 
Contact Time

Not in current WTP

HOW ARE WE GOING TO UNDERSTAND 
AND OPTIMIZE ALL THIS?
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3 - Operational Model
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 Available to plant operators, plant supervisors, and 
managers

 Scenarios can be quickly modified for raw water 
quality, chemical feed strategy, plant production, and 
operating strategies

 Insight includes operating metrics (loading rates, run 
times), finished water quality, operating costs

The model provides insight into how 

different scenarios impact plant 

performance
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The operations model simulates the 

entire treatment process

East Module

West Module
80-mgd train
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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
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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 

impacts
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Operational decisions can be quickly 

changed to determine plant-wide 

impacts
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4 - Example Simulation:

Solids Handling
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Solids handling system is a new 

addition to operations

4 Centrifuges

8 Gravity Thickeners

Liquid Residuals 
EQ Basins

Liquid Residuals 
Clarification
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The model for the solids handling system 

confirms operations under the design 

condition
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The model for the solids handling system 

confirms operations under the design 

condition
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But what happens if there is a process 

upset at the thickeners?
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The model highlights the resulting 

bottleneck: the centrifuges are hydraulically 

overloaded
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The model provides the operator with a tool 

to identify the solution

Recuperative 
Thickening

Off-spec Sludge Storage
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4 - Example Simulation:

Traffic
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Daily truck traffic for chemical delivery 

and sludge hauling can exceed 160 

trucks/day
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 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?

A site management operations team will 

help coordinate activities
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Under normal operations, the truck 

traffic is manageable

Sludge Hauling Trucks = 
24/day
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The model shows increased traffic with 

higher flows and challenging conditions

Chemical Trucks = 24/day

Sludge Hauling Trucks = 
70/day

320 MGD, challenging water quality, ACH as 
primary coagulant



N
E

W
P

P
 P

re
s
e
n
ta

ti
o
n
 t

e
m

p
la

te
.p

p
tx

33

N
E

W
P

P
 P

re
s
e
n
ta

ti
o
n
 t

e
m

p
la

te
.p

p
tx

Chemical Trucks = 49/day

Sludge Hauling Trucks = 
103/day

320 MGD, challenging water quality, alum as 
primary coagulant

Model quantifies the operational 

impacts across the plant of process 

decisions 
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5 - Staff Training
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Plant staff will increase from 38 to 98 

people, a total of 60 new positions
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The operational model will be critical to 

train new staff in operations and 

optimization
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The operational model will be critical to 

train new staff in operations and 

optimization



N
E

W
P

P
 P

re
s
e
n
ta

ti
o
n
 t

e
m

p
la

te
.p

p
tx

What does it all mean?



N
E

W
P

P
 P

re
s
e
n
ta

ti
o
n
 t

e
m

p
la

te
.p

p
tx

39

 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!!

Conclusions



From 80 MGD to 400 MGD: Simulating 
Operation of a 320-MGD Water Treatment Plant

PNWS-AWWA Conference

May 1, 2019

Qianru Deng, Carollo Engineers

Qdeng@Carollo.com

mailto:Qdeng@Carollo.com

