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Welcome



Introductions



-
Master Plan Goals and Objectives

e Refine our standard approach to long-term plan for securing raw
water supplies

e Review needs and develop raw water supplies for Montgomery County
and Highlands systems

* Develop an implementation plan for adding raw water supplies to SJRA
portfolio



Approach

AN

AN

NS

Determine Raw Water Strategies

NS

Select Feasible Strategies by Screening

AN

Develop Implementation Plan
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Schedule

Feb16 Mar 16 Aprl16 May16 Junl1l6 Julyl6 Augl6 Sep16 Oct16 Nov 16 Dec 16

Raw Water Supply Master Plan

Demand Scenario Evaluation

Supply Scenario Evaluation

Preliminary Strategy ldentification and
Evaluation

Strategy Evaluation and Selection

Additional Services (Detailed Strategy
Evaluation)




-
Focus for this Meeting

Review demands, supplies, and needs

Discuss approach for water supply strategy selection

Review water supply strategies

Next steps



Review of Outreach Meeting - 1

Demands, supplies, and needs



Demands

Demand scenario evaluation



Demand Projections Alternatives

% Conservation

—Minimum Demands —Moderate Demands —Maximum Demands



Results - Highlands Selected Demand Scenarios
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Results - Montgomery County Selected Demand Scenarios
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Supplies

Supply scenario evaluation
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Annual Availability
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SJRA Permits

LAKE CONROE

=== 4963 (100,000 Ac-ft) — Lake Conroe Permit

LAKE === 4964 (55,000 Ac-ft) — SJRA Highlands Permit (Backup)

HOUSTON ¢=== 5307 (14,100 Ac-ft) — Lake Houston Additional Authorization (SJRA)

HIGHLANDS

4==m 5308 (40,000 Ac-ft) — Excess Flow Permit
4= 5309 (14,944 Ac-ft) — Reuse Permit

TRINITY === 5271 (56,000 Ac-ft) — Devers
BASIN ¢=== 4279A (30,000 Ac-ft) — CLCND




- ________________________________________________________________________
Results - Highlands

Highlands System Water Rights Firm Yields

200,000
M 4964 - Highlands (55,000 Acre-Feet) m 5807 - SIRA Portion of Lake Houston Authorization (14,100 Acre-Feet)
m 5808 - Excess Flow Permit 1 5809 - Reuse Authorization (14,944 Acre-Feet)
180,000
H 4279A - CLCND Diversions (30,000 Acre-Feet) B 5271 - Devers Diversions (56,000 Acre-Feet)
__ 160,000
=
[T}
b}
-
o
o 140,000
<
[
.2
&2
o 120,000
=
=)
o
>
o 100,000
Y
o
c
>
[
= 80,000
>
[
[
<
€ 60,000
>
E
£
= 40,000
20,000
0
2\ 10 5O q0
ot 20 . 20 . 20 .
\N P‘N\ W %3Se 6\‘\0(\ %ase 6\‘\0(\ %ase 6-\\'\0(\
e\ o® o® o®
° C .. C L U
N\C L X\C X\C
A\ PG PG
e e e
oe o° oe
10 8O 90
10 10 10

WAM = Water Availability Model



-
Results — Montgomery County

Lake Conroe Availability
120,000

Lake Conroe Permit Yield

100,000

80,000

(Acre-Feet per Year)

60,000

40,000

Modeled Firm Yield

20,000

o

WAM = Water Availability Model



Needs Identification

Needs evaluation



Supply and Demand Trends

B Demands
M Supplies

January February  March April June July August September October November December
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Needs Analysis Scenarios

SUPPLIES DEMANDS SURPLUS/NEEDS

BASE (SEDIMENTATION)

HIGHI;ANDS HIGHLANDS
*Two Demand Projections
optimisTic conpimions . =
MONTGOMERY COUNTY MONTGOMERY
Three Demand Projections COUNTY
DROUGHT CONTINGENCY
OPERATIONS




Needs - Summary

* Needs in both the Highland and Montgomery County systems are important
e Impacts of Optimistic and Drought Contingency scenarios

* Timing of shortages



-_-_____________________________________________________________________________
Needs - Summary

Highlands Shortages for Maximum Demand
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Needs - Summary

Montgomery County Shortages — Maximum Demand
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Water Supply Strategies

Preliminary strategy evaluation



Strategies - Approach

e Detailed strategy analyses are costly

* High-level screening of universe of
potential strategies
e 14 criteria
* Weighting factors

e Consistent scoring methodology Selected
 Existing data strategies
 |nstitutional knowledge



-
Strategies - Approach

e High-level screening of universe of potential strategies

Strategies for
Detailed

Universe of
Identified
Strategies

Evaluation

Methodology

Evaluation




Strategies — Scoring

e Developed the screening criteria for comparing potential strategies
 Determined weighting factors of the screening criteria

e Reviewed available literature to collect information related to potential
strategies

e Developed strategy scores/ranks



Strategies — Evaluation Methodology

Description 2 3
Attributes quality to a Significant potential Potentially some obstacles Potentially some Significant opportunity to
Cooperation project base don the obstacles in working with in working with other opportunity to develop develop project
potential for interaction other stakeholders to stakeholders to develop project synergistically with synergistically with other
with other entities develop project project other stakeholders stakeholders

Preliminary estimated cost

Cost of water for a project >$1,000 per ac-ft S500 to $1,000 per ac-ft ~ $250 to $500 per ac-ft <$250 per ac-ft
Scoring based on how ..
likely a project is to Supply originates from Supply c.)rlglnates f.r°f" Supply developed from Supply developed from a
- e . T . . sources linked to existing variety of water resource
Diversification provide diversification to  sources linked to existing SIRA supblies but mav ba  SCUTCes unrelated to outside of current SIRA
the existing SJRA water SJIRA supplies bp y existing SJRA supplies

influenced by other factors portfolio

supply portfolio



Strategies — Evaluation Methodology (cont.)

Describes the extent of
environmental impacts
required for
implementation of a
project
Related to the ease at
which alternative funding
may be obtained for the
project and if special
incentives may be
available for project
development

Significant environmental
impact is expected;
significant environmental
studies and mitigation may
be required

Some notable
environmental impact;
uncertain course for
studies and mitigation

Environmental

Common funding
mechanisms may be
utilized; project will

compete equally with
other competing projects

No obvious potential
opportunities for funding

Funding

Refers to the number of
land acres that must be
acquired in order to
implement the project

Significant land impact (>

1,000 ac) 100-1,000 ac

Land Acquisition

Some notable
environmental impact;
routine process for
permitting

Specialized funding
mechanisms exist

5-100 ac

Minor environmental
impact; environmental
studies have been
completed on similar
projects

Project will receive
beneficial consideration in
a funding program due to
type of project or source

of water

Minimal land impact
(<5 ac)



Strategies — Evaluation Methodology (cont.)

Defines the level of legal

Significant permitting Moderate level of Moderate level of Minimal permitting
obstacles that must be . : s . e . .
Legal . . required; extensive permitting and contracting; permitting and required; simple
overcome in implementing . : :
: contracting progress several unknowns contracting; few unknowns contracting
the project
Related to the location of . .
. the developed supply and LI eivec (e IBT required to meet the SIS R I
Location . . distance from SJRA . . e to meet identified Limited conveyance needs
proximity to potential . majority of identified needs
service area demands
demands served
- Descri :
Magnitude escries the potential <5,000 ac-ft/yr 5,000 to 25,000 ac-ft/yr 25,000 to 50,000 ac-ft/yr  >50,000 ac-ft/yr

yield of a strategy.



Strategies — Evaluation Methodology (cont.)

Defines how the project
interacts with other
projects or existing

supplies in either
preventing the
development of other
alternatives or enhancing
the yield of existing or
future supplies

Other Supplies

Describes the public
support or potential

Public " :
opposition for a project
concept.
Defines the ability of a
ore roject to be implemented
Scalability 2 >

partnership with SIRA

Negative impacts to
existing and other
potential supplies

No local support;
significant opposition

Project requires significant

infrastructure and

by smaller stakeholders in development by a major

sponsor

Negative impacts to other
potential projects

Minimal local support;
some opposition

Project may be
implemented by a small
number of larger
customers

Opportunity to enhance
existing supplies and other
potential supplies

Opportunity to enhance
other potential projects

Widespread local support;
opportunity for ancillary
community benefits

Local support; minimal
opposition

Project may be
implemented by most
existing and potential

customers

Project can be
implemented by utilities of
all sizes



Strategies — Evaluation Methodology (cont.)

Defines the anticipated
Schedule schedule for development >30 years 15-30 years 5 to 15 years 0 to 5 years
of a project

Determined by the risk

assgaateq Wl'fh a- High IeV(.eI of L_mcertf:unty Moderate risk that a . . Virtually no risk of project
. . potential project’s yield that project yield will be . . Some risk of reductionto . .
Yield Risk . R project's yield will . . yield being reduced over
being reduced due to maintained in the long . . project yield .
diminish over time time
regulatory or term

environmental issues



Strategy Weighting Factors

Cost

A

SOCIa I Environmental
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Strategy Weighting Factors

Number Factor Weight
1 Cooperation 4
2 Cost 40
3 Diversification 2
4 Environmental 6
5 Funding 4
6 Land Acquisition 4
7 Legal 6
8 Location 6
9 Magnitude 4
10 Other Supplies 2
11 Public 6
12 Scalability 4
13 Schedule 6
14 Yield Risk 6

TOTAL 100




|dentified Strategies

VETE

Aquifer Storage and Recovery

Details

Developed by SIRA Customers

Developed by SIRA (GRP Treated)

Developed by SIRA (Mildly Treated)

Bedias Reservoir

Brazos River Supplies

Catahoula Aquifer Supplies

Developed by SIRA Customers (Treated)

Developed by SIRA Customers (Blended)

Developed by SIRA (Lake Conroe)

Developed by SIRA (Treated)

Developed by SIRA (Blended)

Conservation

TWDB Baseline

SJRA Recommendations

Direct Reuse

GRP Participants

Woodlands

East Texas Water Transfer

Neches Basin

Sabine Basin

Increase Lake Conroe Pool
Elevation

Details

Lake Creek Reservoir

Lake Creek Scalping

Run-of-River Diversion

Storage in Lake Conroe

Dedicated Storage

Lake Livingston Transfer

Livingston to Conroe

Livingston to Highlands

Purchase Groundwater

Purchase from Eastern Basins

Purchase from Western Basins

Purchase Surface Water

TRA

CLCND

COH

Regional Return Flows

Lake Conroe

Lake Houston

Lake Houston w/ South Plant

Seawater Desalination

Trinity Return Flows




-
Strategies — Aquifer Storage and Recovery

e Strategy used to inject, store, and later recover
water when needed

» Sources of supply for ASR Aquifer Storage and Recovery

e Raw and finished groundwater

e Untreated, partially treated, and finished surface
water

e Treated reuse water

Stored  Buffier  Jcpmeee
Water Zone

e ASR strategy can be developed by
e SIRA (Mildly Treated)
* SIRA GRP (Treated)
* SJRA Customers T N T

GRP — Groundwater Reduction Program

= -
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—
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= =
=
—_ =
=




Strategies — Bedias Reservoir

* Reservoir site located in the Trinity River Basinin ___ ;
Madison County, several miles west of Hwy 75 . | L
crossing G N\ TR «ff
L | /-/, » “n t\ﬁ_, )
e X /’/) (_/u //l
\R 'tlc?, o _,--”'/ MADISON Midwayzl/ //,
o . N - Madisonville \ »
* |Includes Bedias and Caney Creeks, a drainage area of ,/'JC} Y% Nt .=
. . ~ - K Lake
395 sg. miles, conservation storage of 192,700 acre- \ " N Livingston |
P T
feet —T_ ; %RbPOSED WALKER
BEDIAS
RESERVOIR
apaTOs J (Z‘IO‘ft—mslj
. . [‘1' :‘C‘:‘mm GRIMES I|1'1 Huntsville
* Yield of approximately 75,000 acre-feet per year gl L o
College? 1 "Thg i conr:e
sutton‘-l ‘. “aﬁx\\ ‘s

 Needs an inter-basin transfer to Montgomery County
and transmission system to either Highlands or
Montgomery County service area



Strategies — Brazos River Supplies

Strategy includes contracting with Brazos River
Authority for surface water supplies

Brazos River Authority
Water Supply Reservoirs

Additional supplies potentially available from
systems operations permit (when approved)

Possum Kingdom

Granbury

 Yield of approximately 25,000 acre-feet per
year

Limestone
. . Owned and Operated by llege Station
* Needs an inter-basin transfer to Montgomery Brazos River Authority | Georgetown
County and transmission system to either sl opereby Granger

Somerville

River

Authority Allens Creek *

Highlands or Montgomery County service area %am

Source: 2016 Region H RWP



Strategies — Catahoula Supplies|

e Development of groundwater wells in the
Catahoula aquifer in Montgomery County

e Project can be developed by
e SJRA Customer (Treated)
SIRA Customer (Blended) ol " Vhioge
SJRA (Lake Conroe)
SJRA (Treated) \W“““m’““’! E

SJRA (Blended)

 Yield of approximately 8,000 acre-feet per year

A ™ 0 25 5
off o Miles

Source: 2016 Region H RWP



Strategies — Conservation

Wwater CO°
* Conservation decreases or attenuates future S
. to iver A\.\t" on
supply needs through demand reduction san e i

Project can be developed as
e Baseline conservation (TWDB Guidelines)
e SJRA conservation plan recommendations

e Baseline conservation included in the demand
projections for the region

e SJRA conservation plan highlights advanced
and aggressive initiatives with a goal to reduce
demands by one percent every year

Source: 2016 Region H RWP



De facto Water Reuse

Strategies — Direct Reuse @—ﬁ

e Strategy utilizing treated wastewater effluent i Wl

to meet water demand :

e Direct reuse involves conveyance of treated
effluent by means of a pipe

e Project can be developed by
* SJRA GRP participants
e SJRA customers (Woodlands)

* Transmission and distribution system @
infrastructure required to convey the direct .
reuse supplies to point of use b

GRP — Groundwater Reduction Program

Source: Texas Water Development Board



Strategies — East Texas Transfer

e Transmission of water from East Texas through
canal and pipeline conveyance to the diversion
points in the Trinity and San Jacinto Basins

e Up to 250,000 acre-feet per year of supplies
available

e |nter-basin transfer required to transfer the
supplies to Montgomery County and Highlands
system

e Transmission and distribution system
infrastructure required to convey the direct reuse
supplies to point of use

WA D41 brwse Puve Hert Temalourd Comml

o 5 10
- e Miles

Source: 2016 Region H RWP




Strategies — Lake Creek Reservoir

e Lake Creek located on the southwest side of Lake
Conroe joining the west fork of San Jacinto River
below the confluence of Lake Conroe

e Conceptual site for Lake Creek is five miles
southwest of Lake Conroe

e Up to 67,200 acre-feet per year of supplies \ _
available

e Transmission system infrastructure required to |
convey the supplies to SJRA’s Montgomery County | .
system Rl

Source: 2016 Region H RWP



Strategies — Lake Creek Scalping

Lake Creek located on the southwest side of Lake
Conroe, joining the West Fork of San Jacinto River
below the confluence of Lake Conroe

SJRA evaluated various options for scalped supplies
from Lake Creek

Up to 10,000 acre-feet per year of supplies available

Project can be developed as
e Run-of-river diversion
e Storage in Lake Conroe
e Dedicated storage (off-channel)

W FK SanUacinto Rv nr Conroe, TX

me, TomTerh. Inieffsp, incement P Corp., GEBCO. W

Base> G, Kadaster ML, OfdnBnce Survey, Esri
ina {Hong Keng), 3 wiss topo, Mapmylndis, & OpenStrestiap
15 User Community

Source: 2016 Region H RWP



Strategies — Lake Livingston Transter

e SJRA signed an agreement with TRA for option to
purchase 50,000 acre-feet per year of water from
TRA’s existing supplies in Lake Livingston

e Transmission used to deliver SJRA’s Trinity run-of-
river rights can also be used to deliver Livingston
supplies in Highlands system

e New transmission system required to move
supplies to Montgomery County system

* Inter-basin transfer required for the Montgomery | |
County system | —== [ ==

AR e Fuse e s Eanvm —




Strategies — Purchase Surface & Groundwater

e Contract to purchase groundwater from basins east and west of SJRA service area
e Contract to purchase additional surface water from providers such as TRA or CLCND

 New transmission system required to move supplies to Montgomery County system



Strategies — Seawater Desalination

e Regional studies focused on potential desalination
plant near the Dow facility in Freeport

* |deal site location
e With access to saline and fresh water sources
e Pre-existing permits for withdrawals and discharge 7,
e Pre-existing infrastructure
e Discharge into Gulf of Mexico

 New transmission system required to move
supplies to Montgomery County system

e Strategy preferable for Highlands system due to the
proximity



Strategies — Regional Return Flows

e Projected population growth in Montgomery and
Harris Counties result in significant return flows

* Project can be developed as

e Capture return flows in Montgomery County and transfer
to Lake Conroe for treatment at GRP treatment plant

e Capture return flows in Lake Houston watershed and :nr-" :
transfer to Lake Houston for use in Highlands system
e Capture return flows in Lake Houston watershed for '}

treatment at new South Montgomery County treatment
plant for use by GRP customers

 New transmission system required to move
supplies to customers

i} 10 20
[ e s—

Source: 2016 Region H RWP



Strategies — Increase Lake Conroe Pool

e SJRA can apply for a permit to increase Lake Conroe conservation pool

e Additional supply can be captured-runoff, additional groundwater supplies, or transfer
from other surface water supplies

e Permit potentially subject to TCEQ environmental flow requirements

* Project suitable for Montgomery County customers



______________________________________________________________________
CONSERVATION — TEXAS WATER DEVELOPMENT BOARD RECOMMENDATIONS

Cooperation

Diversification

©
S
c
]
£
<
o
=
H
c
w

Funding

Acquisiti

Legal

Criteria Score
Potentially some
opportunity to develop
project synergistically
with other stakeholders

Montgomery County
Explanation

RWP 2016: Requires coordination between small systems on
conservation plans and attitudes.

<$250 per ac-ft

2016 RWP: Based on anticipated installation of efficient
plumbing fixtures and appliances (no cost) ; Water conservation
approaches consistently achieve high scores related to cost. This
is particularly affordable considering these projects offset the
cost of treated, municipal supply.

Supply developed from
sources unrelated to
existing SJRA supplies

2016 RWP: Does not add another source of water, but instead
decreases demand and reliance on existing sources.

Minor environmental
impact; environmental
studies have been
completed on similar
projects

2016 RWP: Generally, there are no significant negative
environmental impacts associated with the conservation projects
or that may results from implementation of the conservation
management project.

Project will receive
beneficial consideration
in a funding program due
to type of project or
source of water

2016 RWP: Although sponsors are identified, commitment to
implementation varies considerably. Dedicated SWIFT funds are
available through the TWDB funding program.

Minimal land impact
(<5 ac)

No applicable cost.

Moderate level of
permitting and
contracting; few
unknowns

2016 RWP: Requires identifying utility to manage conservations
measures.

Location

Magnitude

Other Supplies

Scalability

Schedule

Yield Risk

Montgomery County

Criteria Score
Limited conveyance needs

Explanation

5,000 to 25,000 ac-ft per year

6,000 (2020) — 30,000 (2070) ac-ft/yr

Negative impacts to other
potential projects

2016 RWP: Conservation may negatively impact the
availability of return flows for development into indirect
reuse projects.

Widespread local support;
opportunity for ancillary
community benefits

2016 RWP: No opposition to conservation efforts. Local
support to initiatives

Project can be implemented
by utilities of all sizes

2016 RWP: Can be implemented at every level.

5to 15 years

2016 RWP: 2020 with ongoing annual expenditures;
Conservation programs can be implemented in a relatively
short period of time.

Some risk of reduction to
project yield

Uncertain near and long-term efficiency.




_____________________________________________________________________
HIGHLANDS STRATEGIES RANKING

Number Rank Name Sub-Type
1 1 Lake Livingston Transfer
) 2 Purchase Surface Water TRA
3 3 Trinity Return Flows
4 4 Regional Return Flows Lake Houston
5 5 Purchase Surface Water CLCND
6 6 Purchase Groundwater Purchase from Eastern Basins
7 6 Purchase Groundwater Purchase from Western Basins
8 g East Texas Water Transfer Neches Basin
9 g East Texas Water Transfer Sabine Basin
10 10 Seawater Desalination
11 11 Lake Creek Reservoir
12 12 Bedias Reservoir

Brazos River Supplies

[HEN
w
[HEN
w
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MONTGOMERY COUNTY STRATEGIES RANKING

Number Rank Name Sub-Type

1 1 Conservation TWDB Baseline

2 2 Catahoula Aquifer Supplies Developed by SIRA Customers (Blended)
3 3 Conservation SJRA Water Conservation Plan

4 4 Regional Return Flows Lake Conroe

5 5 Direct Reuse, Non-Potable GRP Participants

6 6 Direct Reuse, Non-Potable Woodlands

7 7 Catahoula Aquifer Supplies Developed by SIRA (Lake Conroe)

8 8 Catahoula Aquifer Supplies Developed by SIRA Customers (Treated)
9 9 Catahoula Aquifer Supplies Developed by SIRA (Blended)

10 10 Lake Livingston Transfer Livingston to Conroe

11 10 Purchase Surface Water TRA

12 12 Aquifer Storage and Recovery Developed by SJRA Customers

13 13 Purchase Groundwater Purchase from Eastern Basins

14 13 Purchase Groundwater Purchase from Western Basins

15 15 Aquifer Storage and Recovery Developed by SIRA (Mildly Treated)
16 15 Catahoula Aquifer Supplies Developed by SIRA (Treated)

17 17 Aquifer Storage and Recovery Developed by SIRA (GRP Treated)
18 18 Lake Creek Scalping Storage in Lake Conroe

19 19 Lake Creek Scalping Run-of-River Diversion

20 19 Lake Creek Scalping Dedicated Storage

21 21 Lake Creek Reservoir

22 21 Regional Return Flows Lake Houston w/ South Plant

23 23 Brazos River Supplies

24 24 East Texas Water Transfer Neches Basin

25 24 East Texas Water Transfer Sabine Basin

26 26 Increase Lake Conroe Conservation Pool

27 27 Bedias Reservoir

28 27 Seawater Desalination



Next Steps

e Strategy analysis

e Select strategies for detailed evaluation

e Develop strategy implementation plan (next phase)



Next Stakeholder Meeting



Questions??
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