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in the Chicot, Evangeline, and Jasper Aquifers and Compaction 1973-2016
in the Chicot and Evangeline Aquifers, Houston- Galveston Region, Texas”
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the greater Houston area
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[ -28 cm/17 years

Decades of land subsidence have occurred throughout
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Multiple
agencies have
jurisdiction over
groundwater
Mmanagement
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Subsidence regulations drive the need for expansion

Maximum Ground Water Usage

90

80

70

60

50

40

30

20

10

Water suppliers must achieve groundwater
usage limits on an annual basis to avoid paying
70% a disincentive fee of $12.12/1,000 gallons

40%

20%

2010 2025 2035

CAROLLO



Project Overview, Highlights,
& Lessons Learned




Houston is delivering the project on behalf

of Authority partners

COST AND CAPACITY SHARE

1.5%

®m North Harris County
Regional Water Authority

m West Harris County
Regional Water Authority

North Fort Bend Water
Authority

m City of Houston

® Central Harris County
Regional Water Authority
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NEWPP Expansion: One piece of a $5+ billion puzzle
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2021 Completion

Clty, North and Central Harris
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Luce Bayou Interbasin Transter

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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Eity/NHCR\/\/A/CHR\/\/A Northeast Waterline (NETL)

NETL Overview

s 108" Water line (S-000900-0126-4)

54" Water line (S-000900-0127-4)

KEY FACTS I
B el | 1. Pipe diameters from 54" to 120"
WG 0. 75,447 feet (14+ miles)

* [ AR e 3 13 segmented projects

108" Water line (S-000900-0154-4)

108" Water line (S-000900-0155-4)

54" & 108" Water lines (S-000900-0156-4)

108" Water line (S-000900-0157-4)

108" Water line (5-000900-0164-4)

108" Water line (S-000900-0165-4)

4. Multiple tunnels

54" & 66" Water lines (S-000900-0166-4)

66" & 108" Water lines (5-000900-0167-4)

5. No intermediate pumping
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= 96" & 120" Water lines (S-000900-0174-4)

s 66", 84" & 108" Water lines (S-000900-0168-4)
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WHCRWA/NFBWA Waterline

SURFACE WATER SUPPLY PROJECT ALIGNMENT MAP
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KEY FACTS @D 34" and 96" Diameter Waterline

@ 42" and 66" Diameter Waterline

1. Pipe diameters from 42" to 96"
2. 55 miles of pipeline I stervnd o Prject
3. 11 projects (@) Pump Station
) This map is for illustrative proposes only.
4, I\/Iultlple tunnels Line width does not depict actual width
c \_ of waterline. r

Two intermediate pump stations
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When complete, the NEWPP will be capable
of producing 320 MGD, 365 days a year

o
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The project is nearing completion
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Over 13 years to reach the finish line

Planning/procurement

o - - P

| 100% phase 1 phase 2 final

| .

| desian / _ design (80 mgd) (240 mgd) acceptance
1 design / preconstruction I milestone  milestone |

| | |

: early work packages : : :
| |
| |
| |
| I | i :

| transition services

|
| |
58532 Jan 2016 July 2019 Mid 2023  Mid 2025 Dec 2025
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Early work packages progressed critical path work

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 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

A’i'
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# EWP 6 - IPS, Flocc/Sed, Major Equipmement, Yard
¥ Piping
28| IPS Awarded to McCarthy Building Companies
North Plant Rapid Mix/Flocc Sed Awarded to Balfour Beatty
I Yard Piping Awarded to PLW Waterworks
&4 Major Equipment acquired

EWP 1 - Site Prepa_rtlon
*Lazer Construction

*Clear and grub 90 acre site
*Reshape site for Stormwater
*Roads, fence, logistics

e Temporary Power

* Trailer City office complex

» Utilities relocations, spoil
removal

CAROLLO 20




K/Iultiple amendments to the DB agreement
were negotiated along the way
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Project was divided into multiple subcontract packages

TRADE PACKAGES

CONTRACT SCOPE

BITE. GMLIWQBKI YARD PIPING

TATION
- ll CISYSTEM INTEGRATION
! ANENT HIGH SECURITY FENCE

11- ADMINISTRATION & MAINTENANCE.
BUILDING AND PARKING LOT \

15- DEWATERING BLDG, .
SLUDGE EQ BASIN &
CENTRATE TANKS

INTAKE PUMP STATION
CONTRACT# | CONTRACT SCOPE
__INTAKE PS STRUCTURE / BRIDGE |
— T LV — __IPS ELECTRICAL
|FLOC / SEC BASINS QZONE
| RAPID MiX ELECTRICAL BLDGS
|PRE. TREATMENT CHEM | GRAVITY THICKENERS
|RECYCLE CLARFIERS S
~ \\
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J \ \ \‘
18- GROUND' \ {46 vGH SERVICE PUMP 8- GROUND
STORAGE TANKS STATION & MAINSWITCH | STORAGE TANKS
\ GEAR BLOGS f

=1 YRANSF!R PM STATION :

FILTERS
POST- TREATMENT STAND BY GENERATORS
CHEMICALS BLDG.

©) Alberici

Balfour Beatty
BARNARD

People building for People.

MCCARTHY
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Lake Houston water is challenging to treat

Turbidity Total Organic Carbon
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ﬁapidly changing quality and facility limitations led
to a plant shutdown in 2012
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%reatment facilities are enhanced to better treat
challenging water

F
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Expansion solids Tacilities were also enhanced

Decant Sed Basin
Return to Return PS  Blowdown

Head of Centrate Deewatering
ISIaanf ) Q ' Centrifuge
— (TYP of 5)
Equalized ' 3
Spent Filter —s E AWl [— — LILJLILLLLLL =
Backwash | ‘
1- b
Polymer Centrifuge
Feed Sludge Feed PS
PSS,
——
Splitter Liquid Recycle  Splitter Gravity Sludge Selids
Box Clarification Box Thickener Equalization Loading Bay

(TYP of 4) (TYP of 8) Tanks (TYP of 6)



18 months of piloting helped establish and then validate

process performance & design criteria

Ozone Skid

Flltratlon Skld

ClO2 Generator

CAROLLO
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Ozone improved filterability and allowed for a higher
filter loading rate (8.0 gpm/sf)

20

OZONE ON i OZONE OFF

18 | =«

16

14

Higher rate of
headloss
accumulation
translates into

12

Lower rate of
headloss
accumulation

10

Headloss (ft)

translates into ~—_ | lower filter
higher f|_|ter I production
production
2
0 & & & L & e ————
6/9 6/11 6/13 6/15 6/17 6/19 6/21 6/23
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m

adjustment + CIO2 tfeed upstream of filtration

Oroves Mmanganese removal

0.3

Colloidal Mn + Dissolved Mn Note: Numbers above the bars are the pH of filter
(0.45 pm filter)
o 0.25 [— mmmm Particulate Mn
(@]
E — — Mn SMCL (0.05 mg/L)
c
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@
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o 0.
S Q N
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o 0.1 \_ 6.25__ |
c " \ N
g \ \ \
S|
= 0.05 739 N \ \
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0
Raw Pilot Raw+Spike Settled Ozone Filter 1 - 0.5 Filter 2 - Filter 4 -
Calculated mg/L CIO2 to increased p increased pH,
Filter Influent 0.5 mg/L CIO2
to filter inlet
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Chlorite can mitigate bromate formation

Bromide Concentration (ug/L)
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Demonstration scale testing established lamella plate settler
performance

100.0
. ™ = Raw Water
- - ® Settled Water
,\ " - ; s [ ——Plate Loading Rate
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approved by TCEQ
0.1 E 43
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Tetal Organic Carbon (mg/L). pH

Plate settler testing validated TOC removal goals

14 pa

12

10

—+—Raw Water TOC
—a—Settled Water TOC
o Settled Water pH
—e—Raw Water Alkalinity

—+—Coagulant Dose

Note: Alum was the coagulant 6/22/16
through 9/30/16, ACH was the coagulant
10/1/16 through 11/18/16. From 6/22/16 to
7/6/16, the alum dose decreased from 215
| | mgLto 100 mg/L.

100

0

77

7122

8/6

8/21

95

920 10/5 10/20 114

1119

Alkalinity {mg/L). Coagulant Dose {mg/L)

Total Organic Carbon Percent Removal

100%

90%

80%

Coagulant: Alum

70%

60%

50%

40%

X

Coagulant: ACH

30%

20%
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0%

Low coagulant dose

v

Floc carryover

v A—— V4
A —

—a—Settled Water TOC Percent Removal
——TCEQ Required Removal through Plant
-~ oading Rate

6/22

%

22

86

8/21

9/5

9120 10/5 10/20 11/4 11/19
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0.40
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0.20
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0.05

0.00

CAROLLO

Plate Loading Rate (gpm/sf)

32



Plate settlers achieve
oroven performance
in a smaller footprint

cERE U0 Ry ™

Clarified Water \

Flocculator

e | |

) =

Flocculated |
Water

=<l

Flocculation
Basin

Collection Trough w

I

L Nores | Surface loading rate designed for 0.2
gpm/esf @ 95 %efficiently
(TCEQ permitted up to 0.33 gpm/sf)

Sludge Removal Lb—> Sludge to Dewatering

Equipment
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Hurricane Harvey reset flooding expectations
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And led to design modifications
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[_)igital 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

BLUE PLAN-IT®
7 ) DECISION SUPPORT SYSTEM

Edt Jet Library Model Database Deyelop Run Window Help
I HE@ L a0 o Ja+m [PFO ek b b O E [x7sevTe0] &
110 System Ci nents <Houston NEWPP Solids Analysis V3 - Backup - Copy.mox> = R <~
=] = -
4 ) = . —

< S . . BLUE PLANIT" & CAFr~"n
rtheast Water Purification Plant Expansion Project o TR TIIN. i Viaklic Wy B il

Max No. SMOBD = [__|#BD

Max No. Daily BD = [_|# BDbasiniday

OP Hours for B0 = [_|nrsiday

TP — L) vlel | '
-
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Zeta meter is 3 great tool for optimizing coagulation

Charged particles repel Uncharged particles collide
each other at low zeta potential and aggregate at higher zeta potential
5.9 0 K W b g @
'ﬁ; e . ~ %.[ v‘ al
¥ @ 4 %@ % P |
® o a

) N2y As zet loser t Yo 29

F o o e e s zeta moves closer to zero $ & r{%,@

-
'°

Zeta meter measures the
magnitude of repulsive forces

CAROLLO
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Facilities must be commissioned and
oerformance vahdated beforehand

STORMWATER WET
DETENTION POND 4

EXISTING PLANT

SURFACE PARKING
COH EQUIPMENT

SURFACE PARKIN

|ceveL:FuLLh,

NNNNNNNNNNNNNN

==STARTING

L N |LEVEL: FULL il

12411

i

RESERVE
FACILITY

MATCHLINE SEE 025-C-20000 A
N '
N :
\ il
\ o

L/

STARTING
LEVEL: EMTPY

I | =
L '
° - &
g > |
ha] N\ [ '
) 3 i '
40
T T T T T T T T T
'
STORM WATER'
LIFT STATION
'
.

STARTING

LEVEL: ANY]

STARTING LEVEL.: 20-40

FT (i.e. 25-50% FULL)

— CH
UN|

—I

PROPE]

LEGEND

] uouips PROCESSES
D SOLIDS PROCESSES

NOTE: DOES NOT SHOW
AUXILARY PROCESSES

FIGURE 1

PROP CONC CHANNEL-

SITE PLAN - PROPOSED SITE AREA

100

PROPERTY LINE
2
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TCEQ Step 2 Requirements must be satistied
before pumping water to distribution

1. [] Provide a physical and chemical analysis of the finished water. The analyses for the
water after any post-treatment (including blending) must be submitted to an
accredited laboratory for chemical analyses. (See below)

Conventional Surface Water Plant (SWTP) Use

Checklist (Step 2)

Texas Commission on Environmental Quality Public Water System LD. No.
Water Supply Division TCEQ Log No. P-
Plan Review Team MC-159

P.O. Box 13 087, Austin, Texas 78711-3087

The following list is required for approval of use regarding a newly constructed conventional
surface water plant that has just finished construction and is ready to be put online and send
water to distribution. The SWTP may not go online until final approval is given. Failure to
submit the following items may delay project approval. Copies of the rules may be obtained
from Texas Register, 1019 Brazos St, Austin, TX, 78701-2413, Phone: (512) 463-5561 or
downloaded from the website: http://www.tceq.texas.gov/rules/indxpdf.html

Please note that after construction, the SWTP must be started and ran to determine the finished
water quality. During this time, no water from the plant is allowed to go to distribution.
Samples must be taken to satisfy Iltem No. 1. After samples are taken, the plant must remain
off-line until final approval by TCEQ.

1. [0 Provide a physical and chemical analysis of the finished water. The analyses for the
water after any post-treatment (including blending) must be submitted to an
accredited laboratory for chemical analyses. (See below)

2. [ If blending is used, please submit final blending report showing compliance to all
maximum contaminant levels (MCL) and secondary contaminant levels (SCL);

3. [0 Submit an engineering report on the final corrosion control treatment to be used and
under what conditions. Include any chemical dosage used at the time the finished
water quality parameters for item No. 1 were taken. Include the specific chemical(s)
used, its SDS Sheet and NSF 60 certification.

4. [ Systems that treat surface water must meet the requirements of §290.46(e)(6) in

regard to licensed operators. Please provide listing of operators and copies of the

current licenses for the operators that will operate the plant. [§290.46(e)(6)]

tems shall ensure that their operators are trained regarding the use of
all chemicals used in the water treatment plant. Submit the applicable training records
of operators pertinent to this requirement. Please include copies of training materials.
[§290.46(e)(2)(B)]

6. [ Public water systems shall not allow new or repaired production, treatment, storage,

pressure maintenance, or distribution facilities to be placed into service without the

prior guidance and approval of a licensed water works operator. Please submit a

certification by a licensed operator that the plant is ready to be placed into service.

[§290.46(e)(2)(A)]

Upon completion of the water works project, the engineer or owner shall notify the

executive director in writing as to its completion and attest to the fact that the

completed wo! ubstantially in accordance with the plans and change orders on file
with the com ion. Provide a certificate of completion certifying that all facilities
were constructed according to approved plans and specifications; [§290.39(h)(3)]

8. [0 Provide verification that a concentration-time (CT) study was conducted and approved
by the TCEQ for the final configuration of the plant;

O

Revised 022019 Page 1 0f 2

PRIMARY

MCL

Nitrate

10 (as N)

Nitrite

1 (as N)

SECONDARY

SCL

Aluminum 0.2
Copper 1.0
Iron 0.3
Manganese 0.05
Zinc 5.0

Total Dissolved Solids

1,000

Arsenic 10
Fluoride 4.0

Water Quality Parameters
Parameter Units

Alkalinity as CaCOs

mg/I

Fluoride 2.0
Lead N/A
Sulfate 300

Calcium as CaCO;

mg/l

Chloride

300

pH

>17.0

Sodium

mg/1

CAROLLO
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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

FLOCISED BASINS
04 AT UP TO 80 usu‘\
BASINS

3 AND 4

OZONE 2

96°x96" OZWW SLIDEGATE
WITH AIR GAP—\

" Air gap -
separates
distribution from / wesT
plant until
performance

\ achieve

WEST FILTER MODULE
FILTERS 1-12 (NOTE 4)

SHINJECTION
(PERMANENT)
' WEST
GST 1 T 2 HSPS

L SLEEVE VAl
ERIODICALLY REFILL GSTs)
FNOTE 2
L DISCONNECT 42" TEMP PIPE
FROM 84" FW HEADER

JACK'S DITCH TO LAKE HOUSTON \
/wa- RW KVs (OPEN)

STORMWATER
DETENTION
BASIN 7

~

Temporary loop
used to recycle
water during
initial start-up

J

CAROLLO
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Discharge permit obtained to discharge treated water to
Jack’s Ditch/Lake Houston Jack's Ditch

discharge to

Aquatic Study |
Permitted ongoing to confirm
discharge ‘ no observable

location*

[ De-chlorination

agent applied *Water quality monitoring required
CAROLLO 41




Staff involvement is extensive in all phases of delivery

Preliminary Final Design and Commissioning Start-up (CSU) City of Houston
Services Construction Services and Transition Services Operations and Maintenance

Staffing Plan O&M Staff .« O&M Staff Training/
9 Onboarding i Transition Ops/Hand-off
N
Recrt.n.tment/ Vepo!or SCADA O&M
Hiring Training Workstation Staff

I
I1&C Integration/ T\ -
SCADA Programming - ;
N

Equipment
Submittals Asset Record
Documents/BIM
> Management

e T Database N Record N
onstruction > >
Documents/BIM /
T .

Construction QA T
and Oversight

O&M/SOP N O&M/SOP/EOM Ongoing O&M/SOP
Development - Finalization Refinement
Asset Management Asset Management Asset Management
System Development System Deployment System Operations

Initial Blue : : ,
Plan-it® Blue Plan-it® « Blue Plan-it® Blue Plan-it®
Refinement - Deployment Modeling
Development

rd
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Ereparing 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

PROJECT Independent inspection,

City & Advisor ANAGEMEN materials & verification testing

Separate team providing
quality
~ assurance as part of HWT

HWT INSPECTION TEAM

HWT &

Subcontractors Quality control provided by

SUBCONTRACTOR LEVEL managers & superintendents

Crews build the facilities
FIELD LEVEL with a focus on quality
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Closing Thoughts
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Closing thoughts

Mega projects present unique challenges — plan slowly then act fast

2 Progressive design-build is complicated — dedicate an experienced team
to deliver the project

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

CAROLLO
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THANK YOU!

CAROLLO.COM



	Slides
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47


