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01 Groundwater Subsidence
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Long-term 

groundwater 

withdrawals lead 

to irreversible 

land surface 

subsidence

Recoverable land-

surface elevation 

caused by reversible 

elastic deformation 

(cyclic shrinking & 

swelling of fine-

grained surficial 

sediments)

Aquifer sediment 

thickness prior to 

groundwater withdrawal

Granular silt & clay matrix prior to 

withdrawal

Rearranged & compacted 

silt & clay matrix w/ 

reduced porosity after 

withdrawal

Source: USGS, 2017 “Water-Level Altitudes 2017 and Water-Level Changes 

in the Chicot, Evangeline, and Jasper Aquifers and Compaction 1973–2016 

in the Chicot and Evangeline Aquifers, Houston- Galveston Region, Texas” 

Aquifer sediment 

thickness after 

groundwater 

withdrawal

Predevelopment land surface & 

water potentiometric surface

Post development land surface & 

water potentiometric surface
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Aquifer 

compaction has 

been observed 

throughout the 

region
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Decades of land subsidence have occurred throughout 

the greater Houston area

-58.7 cm/25 years

-28 cm/17 years

-30.5 cm/17 years
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Multiple 

agencies have 

jurisdiction over 

groundwater 

management
HGSD Area 3

FBSD Area 2
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Subsidence regulations drive the need for expansion
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Water suppliers must achieve groundwater 

usage limits on an annual basis to avoid paying 

a disincentive fee of $12.12/1,000 gallons
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02
Project Overview, Highlights, 

& Lessons Learned
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Houston is delivering the project on behalf

of Authority partners

35.3%

25.8%

21.4%

16.0%

1.5%
North Harris County

Regional Water Authority

West Harris County

Regional Water Authority

North Fort Bend Water

Authority

City of Houston

Central Harris County

Regional Water Authority

COST AND CAPACITY SHARE
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NEWPP Expansion: One piece of a $5+ billion puzzle

Trinity

 River

Lake 

Houston

City, North and Central Harris 

County Regional Water Authorities 

Transmission Main

2026 Completion

West Harris Regional and North 

Fort Bend Water Authorities 

Transmission Main 

2025 Completion

Coastal Water Authority

Luce Bayou Interbasin Transfer 

2021 Completion

NEWPP & Intake Expansion

2025 Completion
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Luce Bayou Interbasin Transfer

1. Coastal Water Authority (CWA) 

Project

2. Pump Station can transfer up to 500 

MGD from Trinity River to Lake 

Houston

3. 3 miles of dual 96-inch diameter 

pipelines

4. 23.5 miles of canals
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City/NHCRWA/CHRWA  Northeast Waterline (NETL) 

KEY FACTS

1. Pipe diameters from 54” to 120”

2. 75,447 feet (14+ miles)

3. 13 segmented projects

4. Multiple tunnels

5. No intermediate pumping
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WHCRWA/NFBWA Waterline 

KEY FACTS

1. Pipe diameters from 42” to 96”

2. 55 miles of pipeline

3. 11 projects

4. Multiple tunnels

5. Two intermediate pump stations
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When complete, the NEWPP will be capable 

of producing 320 MGD, 365 days a year
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The project is nearing completion
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Feb 

2012

Over 13 years to reach the finish line

phase 2

(240 mgd)

milestone

final

acceptance
phase 1

(80 mgd)

milestonedesign / preconstruction

100% 

design

Dec 2025Mid 2023 Mid 2025

early work packages

construction

transition services

Planning/procurement

Jan 2016

Preliminary Services Final Design & Construction

GMP

July 2019
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Early work packages progressed critical path work

EWP 2 – Phase 1 Filter/Transfer Pump Station Structures

Awarded to McCarthy Building Companies

Project Description

• Concrete structures for West Filter and Transfer Pumping 

Station

• Underslab piping & dewatering

EWP 4 – Raw Water Pipelines

Awarded to Barnard Construction

Project Description

• Install twin 108” pipelines

•Tunnel under West Lake Houston Parkway

•Electrical ductbank & chemical piping

EWP 1 – Site Preparation

•Lazer Construction

•Clear and grub 90 acre site

•Reshape site for Stormwater

•Roads, fence, logistics

•Temporary Power

•Trailer City office complex

•Utilities relocations, spoil 

removal

EWP 6  - IPS, Flocc/Sed, Major Equipmement, Yard 

Piping

IPS Awarded to McCarthy Building Companies

North Plant Rapid Mix/Flocc Sed Awarded to Balfour Beatty

Yard Piping Awarded to PLW Waterworks

Major Equipment acquired
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Multiple amendments to the DB agreement 

were negotiated along the way
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Project was divided into multiple subcontract packages
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Lake Houston water is challenging to treat
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Rapidly changing quality and facility limitations led 

to a plant shutdown in 2012
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Treatment facilities are enhanced to better treat 

challenging water

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

New Feature/Process
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Expansion solids facilities were also enhanced

New Feature/Process

Equalized 

Spent Filter 

Backwash

Return to 

Head of 

Plant

Decant 

Return PS

Splitter 

Box

Solids 

Loading Bay 

(TYP of 6)

Liquid Recycle 

Clarification 

(TYP of 4)

Splitter 

Box

Gravity 

Thickener 

(TYP of 8)

Centrifuge 

Sludge Feed PS

Dewatering 

Centrifuge 

(TYP of 5)

Sludge 

Equalization 

Tanks

Polymer 

Feed

Sed Basin 

Blowdown
Centrate
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18 months of piloting helped establish and then validate 

process performance & design criteria

Floc/Sed Skid

Ozone Skid

Filtration Skid

ClO2

ClO2

ClO2 Generator
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Ozone improved filterability and allowed for a higher 

filter loading rate (8.0 gpm/sf)

Lower rate of 

headloss 

accumulation 

translates into 

higher filter 

production 

Higher rate of 

headloss 

accumulation 

translates into 

lower filter 

production 
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pH adjustment + ClO2 feed upstream of filtration 

improves manganese removal

7.39

6 6.21
6.25

7.16

7.98
0

0.05

0.1

0.15

0.2

0.25

0.3

Raw Pilot Raw+Spike
Calculated

Settled Ozone Filter 1 - 0.5
mg/L ClO2 to
Filter Influent

Filter 2 -
increased pH

Filter 4 -
increased pH,
0.5 mg/L ClO2

to filter inlet
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Chlorite can mitigate bromate formation
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Demonstration scale testing established lamella plate settler 
performance

Provisional rate of 

0.33 gpm/esf 

approved by TCEQ
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Plate settler testing validated TOC removal goals
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Plate settlers achieve 
proven performance 
in a smaller footprint

Surface loading rate designed for 0.2  

gpm/esf @ 95 %efficiently

(TCEQ permitted up to 0.33 gpm/sf)
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Hurricane Harvey reset flooding expectations
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And led to design modifications
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Digital twin model of plant benefits operations

• Dynamic simulation model 

replicates processes & 

treatment at new plant

• Predictive features allow for 

proactive operations by 

forecasting chemical usage, 

solids handling, and effects of 

taking components off-line for 

scheduled maintenance 

• Training is enhanced by 

running through “what-if” 

scenarios in the model
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Zeta meter is a great tool for optimizing coagulation

Charged particles repel 

each other at low zeta potential
Uncharged particles collide 

and aggregate at higher zeta potential

As zeta moves closer to zero

Coagulant

Zeta meter measures the 

magnitude of repulsive forces
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Facilities must be commissioned and 

performance validated beforehand
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TCEQ Step 2 Requirements must be satisfied 

before pumping water to distribution
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Treated water discharged to Jack’s Ditch until TCEQ issues 

permission to pump to system

Blue facilities 

must be 

sequenced to 

achieve P1 

treatment 

performance 
Temporary loop 

used to recycle 

water during 

initial start-upAir gap 

separates 

distribution from 

plant until 

performance 

achieve
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Discharge permit obtained to discharge treated water to 

Jack’s Ditch/Lake Houston Jack’s Ditch 

discharge to 

Lake Houston

Permitted 

discharge 

location*

Temporary 

return loop

De-chlorination 

agent applied *Water quality monitoring required

Aquatic Study 

ongoing to confirm 

no observable 

impacts
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Staff involvement is extensive in all phases of delivery

Preliminary
Services

Initial Blue 

Plan-it® 

Development

Final Design and
Construction Services

O&M Staff 

Onboarding

Recruitment/

Hiring

Construction

Construction QA 

and Oversight

O&M/SOP

Development

Asset Management

System Development

Blue Plan-it®

Refinement

60% 100%

Equipment

Submittals

Design
I&C Integration/

SCADA Programming

Staffing Plan

Vendor

Training

CSU Activities

Warranty

Activities

Record

Documents/BIM

O&M/SOP/EOM

Finalization

Asset 

Management 

Database

Asset Management

System Deployment

Blue Plan-it® 

Deployment

Commissioning Start-up (CSU)
and Transition Services

City of Houston
Operations and Maintenance

O&M Staff Training/

Transition Ops/Hand-off

SCADA
Workstation

Record 
Documents/BIM

Ongoing O&M/SOP

Refinement

Asset Management

System Operations

Blue Plan-it® 

Modeling

O&M 
Staff
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Preparing staff takes time and effort, plan accordingly

• Construction area is 

walked frequently with 

newly hired staff

• Water Schools

• Transition services 

support

• Over the shoulder 

involvement during 

commissioning & start-

up

• Designated liaison 

providing staff 

advocacy
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A bottoms-up approach to quality was applied 

City & Advisor
Independent  inspection,  
   materials & verification testing

PROJECT 
MANAGEMENT

Separate team providing 
quality    
   assurance as part of HWT 

INSPECTION TEAM

HWT personnel overseeing quality,
   schedule, safety, and budget

GENERAL CONDITIONS 
LEVEL

Quality control provided by
   managers & superintendentsSUBCONTRACTOR LEVEL

Crews build the facilities
   with a focus on qualityFIELD LEVEL

HWT

HWT &
Subcontractors
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03 Closing Thoughts
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Closing thoughts

1 Mega projects present unique challenges – plan slowly then act fast

2
Progressive design-build is complicated – dedicate an experienced team 

to deliver the project 

3
Raw water quality + finished quality goals drive process selection – 

perform the necessary due diligence

4
Preparing staff to take over new facilities takes planning, time, and 

persistance
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THANK YOU!
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