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Presenter
Presentation Notes
This version includes Amendment 1 to the SWP. 

I am going to 
give some background on planning in Texas
present a summary of the 2017 SWP



The following presentation is based upon 
professional research and analysis within the 
scope of the Texas Water Development 
Board’s statutory responsibilities and 
priorities but, unless specifically noted, does 
not necessarily reflect official Board positions 
or decisions.
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State water planning
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Late 1950s Drought of Record
1957: Creation of TWDB
$200 million Water Development Fund
10 State Water Plans, 1961-2017

These water plans were developed in response to a 1950s-scale drought which remains the state-wide drought of record


Late 1990s: Potential New Drought of Record
~$6 billion economic losses in ‘96 (mostly agriculture)

1997 & 2001: Implementation of SB 1 & 2 which created & refined regional water planning
This will be 5th plan developed based on the bottom-up regional water planning process

this will be the 11th state water plan developed since TWDB was created and state water planning began with the 1961 water plan.




Planning (in a nutshell)

• How much are we going to need?
• How much do we have now?
• Do we have enough?
• If we don’t, what do we need to do to 

get more?
• How much will it cost?



Why do we plan?
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Texas weather is a pattern of frequent droughts and occasional floods.

This graphic shows the share of Texas that was in various stages of drought conditions ending in 2011.

2011 was the worst single-year drought on record in Texas.



October 4, 2011
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2011 was a strong reminder of why we plan

Many water systems were struggling with meeting demands and some were facing running out of water.

2010-2014 was the 2nd most severe statewide drought after the 1950s drought.



Regional water planning process
Statutory interests:
 Public
 Counties
 Municipalities

 Water districts
 Water utilities
 Groundwater 

management areas

 Industries
 Agriculture
 Environment
 Small 

businesses

 Electric-generating 
utilities

 River authorities

Presenter
Presentation Notes
Every 5 years 
BOTTOM UP PLANS 

Board allocates appropriations
Develops projections
Planning groups hold public input meeting
Regional water plans developed open meetings
Recommend wmss
Provides data (for SWPlan)
Board reviews and approves plans




Texas has 16 regional water planning groups, one for each planning area.  There are now 12 interests represented on each planning group.

Legislation passed during the 82nd Legislative Session now requires that groundwater conservation districts in each groundwater management area located in the regional water planning area to appoint one representative to serve on the regional water planning group.



 Project future population and water demand
 Quantify existing water supplies
 Identify surpluses and needs (potential shortages)
 Evaluate and recommend water management strategies
 Make policy recommendations
 Adopt the plan
 Prioritize recommended projects

How do we plan?

Existing 
Water 

Supplies

Projected 
Water 

Demand

Surplus 
(+) or 

Need (-)
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NUTS &BOLTS by planning groups

Texas’ state water plans are based on future conditions that would exist in the event of a recurrence of the worst recorded drought in Texas’ history—known as the “drought of record“— a time when, generally, water supplies are lowest and water demands are highest.

Regional water planning groups compare existing water supplies with current and projected water demands to identify when and where additional water supplies are needed for water user groups and wholesale water providers. – 2600 WUGS and 103 WWPs


If existing supplies do not meet future demand, they recommend specific water management strategies to meet water supply needs, such as conservation of existing water supplies, new reservoir and groundwater development, conveyance facilities to move available or newly developed water supplies to areas of need, water reuse, and others.

Planning groups identify water user groups that will not have enough water during times of drought, recommend strategies that could be implemented to address shortages, and estimate the costs of these strategies.




Projected Texas population (millions)
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The very first step is to estimate….How many Texans will there be? 

Population to increase 21.5 million
Approximately 73 growth

Over half of pop growth is projected to occur in regions C and H  Dallas-Fort Worth/Houston
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Projected population growth in Texas counties
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Presentation Notes
This map shows high growth-rate counties which are largely located along the I-35 corridor. AND IN HOUSTON REGION

The darkest counties anticipate over 200% growth by 2070





Water Demands
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These draft projections were then sent to the planning groups for review by planning group members and the public. After requests from the planning groups, the TWDB made more than 600 population projection revisions at the county and subcounty levels. 

Projecting water demand is the second task undertaken to begin the water planning process. The TWDB projects water demand for municipal and non-municipal sectors of the Texas economy, including manufacturing, mining, steam-electric, livestock, and irrigation. Water demand in all water use categories is projected to increase by 17 percent, from 18.4 million acre-feet in 2020 to 21.6 million acre-feet in 2070 (Figure 5.4). 

Steam-electric, municipal, and manufacturing categories show the greatest projected increases in water demand, ranging from approximately 83 percent to 39 percent. Mining is expected to decline, and livestock is expected to grow slightly. While irrigation is the largest water demand category for 2020, it is expected to decrease 18 percent by 2070. Municipal demand is projected to exceed irrigation demand in that decade (Table 5.2, Figure 5.5). 



Water Supply
• To meet water demands:

– Water Availability
– Existing Water Supply

• Surface water supply
– Water availability models

• Groundwater supply
– Joint groundwater planning
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Estimating how much water Texans will have to meet their water demands is a two-step process that examines both water availability and existing supply. Those two terms have very specific, and not necessarily intuitive, meanings in the water planning process. 

Water availability refers to the maximum volume of raw water that could be withdrawn annually from each source (such as a reservoir or aquifer) during a repeat of the drought of record.

Existing water supplies are based on legal access to the water as well as the infrastructure (such as pipelines and treatment plant capacity) already in place to treat and deliver the water to the “doorstep” of water user groups. 

Surface water availability is determined with the Texas Commission on Environmental Quality’s surface water availability models, which are based on permitted water supplies within each river basin. These models determine the monthly and annual water volumes that could be diverted each year in drought of record conditions, regardless of whether or not the water is actually connected to any water user groups. 

In 2005, the 79th Texas Legislature passed House Bill 1763, which fundamentally changed the process of how groundwater availability is determined. Prior to House Bill 1763, planning groups determined groundwater availability with input from groundwater conservation districts. House Bill 1763 shifted that responsibility to groundwater conservation districts by requiring districts within groundwater management areas to work together to establish the desired future conditions of relevant aquifers within that area. 



Joint Groundwater Planning -
Groundwater Management Areas 

Presenter
Presentation Notes
These GMA boundaries are drawn largely on major aquifer boundaries. This illustrates that the joint planning efforts are regional in nature and focused on issues in the major aquifers.
Some of the major aquifers cover such large areas that multiple GMAs have been defined to cover them.
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Joint planning is conducted by groundwater conservation districts in 16 groundwater management areas.
This map shows the boundaries of the GMAs, with the shaded areas indicating the territory of the GCDs. Each GMA includes numerous GCDs that work together.

There are 99 groundwater conservation districts, 61 of which are single-county districts and 38 are multiple-county districts.  http://www.twdb.texas.gov/groundwater/conservation_districts/facts.asp

Regional water groups rely on this groundwater planning process for the groundwter availability volumes used in the regional water plans.  



Desired Future Conditions
• The desired, quantified condition of groundwater 

resources (such as water levels, water quality, 
spring flows, or volumes) at a specified time or 
times in the future or in perpetuity. 

• For “relevant” aquifers
• Broad Policy Goal

– Drawdown (most)
– Spring flow (a few)
– Storage volumes (High Plains)

• Updated at least every 5 years (due in 2016)

Presenter
Presentation Notes
Review of DFC definition.

All GMAs met the deadline to PROPOSE new DFCs by April 2016.  After proposal, they get district/public comment, then it goes back to the GMA for revision and approval, then it goes back to districts for adoption.
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Goal: informed decisions
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This slide shows how the DFCs relate to groundwater availability. The DFCs are essentially policy goals, when combined with scientific and technical analysis – usually with groundwater availability models – to define groundwater availability.  Expressed as modeled available groundwater (MAG).
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Projected water demand vs existing water supplies 
(millions of acre-feet)
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How much water do we have and how much will we need? (millions of acre-feet)

Water demand is projected to increase by 17 percent. Steam-electric, municipal, and manufacturing categories have the greatest projected increases in water demand, ranging from approximately 83 percent to 39 percent. Municipal demand is projected to grow from 5.2 to 8.4 million af/yr. 

Existing water supplies—categorized as surface water, groundwater, and reuse water—are projected to decrease about 11 percent.  From 15.2  to 13.6 million af/yr  mostly due to sedimentation of reservoirs and declining gw availability in the Gulf Coast and Ogallala aquifers.
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Projected water demand vs existing water supplies 
(millions of acre-feet)
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Water needs (potential shortages) by water use 
category (acre-feet)
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Looking more closely at water needs BY WATER USE TYPE  you can see that while the needs of ALL water use categories increase, 

Muni needs grow the most and the fastest - almost a 6-fold  increase - from about HALF A million to 3.4 million af/yr




Recommended water management strategies 
(millions of acre-feet)
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demand 
management

water supply
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What can we do to get more water? 
Fortunately, there are strategies in the plan to meet MOST of the potential shortages, esp. for municipal users.

5,500 recommended WMSs serving the approx 2,600 WUGs

Much of the needs are anticipated to be addressed through managing water demand, mostly through conservation [PINK PIE] – 30%  in 2070
Although this varies by region and entity.

Total recommended strategy volumes increase from 3.4 million af/yr in 2020 to 8.5 million af/yr in 2070



The strategies recommended by regional water planning groups would provide, if implemented, 8.5 million acre‐feet per year in additional water supplies by 2070.

5,500 strategies and 2,500 projects




Strategies by water resource in 2070
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Surface water
44.5%

Demand 
management

30.3%
Reuse 14.2%

Groundwater
9.6%

Seawater 1.4%
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This figure shows – looking at 2070 - the relative share of the 8.5 MILLION af/yr by in additional supply water resource [to contextualize, refer to recent water use split…]

Again, PINK is demand management – blue is new water supply

Demand management and reuse make up approx 45% of strategy supplies

Although GW only 10%, it will b relied on by many wugs

SURFACE WATER – mostly associated with existing and new reservoirs –makes up approx 45% of future strategies single most important resource for WMSS

Existing supplies in 2017 plan is approximately 50 SW vs less than 50% GW) 


WUS  actual water use IN 2013 (as of 6/2/16)
Sum of GW         9,177,091 ac-ft   63%
Sum of SW          5,316,943  ac-ft   37%







Share of strategies by type in 2070 
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Other surface water
30.5% Irrigation 

conservation 15.7%

New major 
reservoir 13.0%

Municipal 
conservation 9.6%

Indirect reuse 7.6%
Groundwater wells & 

other 7.4%

Other direct reuse
4.4%

Drought 
management 2.7%

Other conservation
2.4%

Aquifer storage & 
recovery 1.8%

Seawater 
desalination 1.4%

Groundwater 
desalination 1.3%

Direct potable reuse
1.0%

Conjunctive use 
0.8%

Other strategies 0.6%

Demand management Water supply
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This figure shows the relative shares of 2070 8.5 million af/yr WMS by type of WMS – a mixture of water source, technology, and infrastructure.
Again, PINK is demand management – blue is new water supply-These are the volumes that were assigned to WUGs and that can meet needs
You can see the same demand management share in pink here broken out by types of conservation and drought management
Not surprisingly, the general and relative proportions are similar to the 2012 plan

Going from LARGEST share to smallest:
SW OTHER the largest single share at 30.5%
Irrigation conservation
26 major reservoirs (some rely on indirect reuse)
Municipal conservation (more in next slide)
REUSE (all 13%)- Direct potable sliver 87,000 AFY (In 2060, direct potable increased from 12,000 in 2012 SWP to 76,000 in this plan  (6-FOLD))
Groundwater
While small share, ASR produces 152,000 AFY (In 2060, ASR increased by over 4 times (135,000 AFY) compared to the 2012 SWP). 
Seawater 1.4% (slightly higher than previous plan)
Groundwater desalination (less than in the previous plan)
Conjunctive mixture of SW GW
Other – SW desal 3k, brush control 10k, rainwater harvesting17k , weather modification 22k  <0.5% of total each
THE PLAN ALSO PRESENTS UNIT COSTS - IN 2070 seawater highest ag cons lowest




Cost of not implementing the plan
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$73 billion lost annual income - 2020
$151 billion lost annual income - 2070

lost jobs: 424,000 - 2020
lost jobs: 1.3 million - 2070
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So…..What if we do nothing?

If no WMSs are implemented, by 2070, approx 1/3 of all Texans will have less than half the municipal water supplies they need in a DOR

You can see how the share of Texans with needs shifts to the right over time with greater relative shortages to the right


As part of the planning process, the TWDB estimated the impacts of not meeting the identified water needs of each regional water plan.  Planning groups provided their estimated water needs and TWDB estimated the socioeconomic impacts using a static economic model (IMPLAN) that provides an order of magnitude estimate of the potential impacts.

If no strategies were implemented and there was a recurrence of the DOR

The Lost income - think of GDP – in would be on the order of $73 billion in 2020 growing to $151 billion in 2070.

this is an annual impact that would accumulate each year and could actually worsen as a drought continues

Lost income and/or growth not achieved





Capital cost of $63 billion 

Strategies, projects, and cost of the plan

5,500 strategies
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2,500 projects 

Presenter
Presentation Notes
As amended, the plan includes:

Strategies supported by projects
Cost

Local implementation





ISWP
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State water plan 
database and the 
interactive state 

water plan website 
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Presentation Notes
The interactive state water plan website is an integral part of the 2017 SWP as it provides the required regional and county summaries.

It is based on the fact that the planning data must already be organized geographically.  This version is a significant improvement over the previous version and is centered on selecting a geographic area of interest whereby it provides a concise and broad summary of the relevant data without having to search or select further.

A)	is based directly on the 2017 State Water Plan – 2,600 WUGs

B)	“geo-enables” the 2017 state water plan information which makes it viewable from different geographic levels:

C)	TRANSPARENT 
(the vast majority of the data underlying the state water plan will be available through it)

D)	INTERACTIVE 
(user will select the category of water user, type of data)

The top of each view has a general map and basic data about the region or county
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