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Executive Summary 

The purpose of this report is to update the short-term strategy for meeting the House Bill 
(HB) 1437 requirements for achieving no net loss of water available for agricultural water 
users in the lower Colorado River basin as a result of water transfers to Williamson 
County to satisfy municipal demands. This update is needed to address significant 
changes that have occurred since the HB1437 Implementation Plan: modified demand 
projections in Williamson County, changed farming practices, increased rice acreage, 
modified conservation strategy costs, new LCRA water rates, and others. 

Planning Horizon 
The planning horizon established for this effort is 5-years (2010-2014). The previous short-
term plan addressed the need to develop 3,500 acre-feet of conservation, primarily through 
providing supplemental funding to accomplish precision grading of 6,000 acres by 2012. It 
also anticipated replacement of 8 check structures in the irrigation division canals. 
Through 2009, a total of 19,005 acres have been graded with no funds expended on 
irrigation division improvements. The area graded each year is shown in Figure ES-1, with 
the total conservation volume estimated at 4,751 acre-feet per year, assuming a 3-year 
rotation and 0.75 acre-feet per acre of conservation. The conservation volume, as reported 
in the HB1437 annual reports, considers graded fields in production each year and the 0.75 
acre-feet per acre conservation volume, so the reported conservation volume may be larger 
when fields are returned to production on a shorter rotation cycle. 

FIGURE ES-1 
Area Precision Graded Each Year (2006 – 2009)  
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The modified demand projections provided by the Brazos River Authority (BRA) extend 
well beyond the planning horizon and indicate an initial delay in demand, relative to the 
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previous projections, followed by a more uniform growth in demand as shown in Figure 
ES-2. 

FIGURE ES-2 
Projected Water Demands Through 2040  
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Target Conservation Volume 
For this update of the short-term plan a target conservation volume of 10,000 acre-feet per 
year by 2014 provides a conservation volume sufficient to satisfy the previous projection, 
addressing uncertainty in the demand projections and the potential for more rapid 
demand increases. This target provides for development of conservation improvements 4 
to 6 years ahead of their need while accounting for other uncertainties, such as reliability 
of conservation during drought. It also allows for leverage of the HB1437 funds through 
acquisition of other grants that may not be available in the future. 

Short-Term Strategies 
Twelve individual conservation strategies (on-farm and in-division) were evaluated for 
inclusion in the four short term strategies. The selected conservation practices included: 
precision grading of rice fields, implementation of volumetric measurement in the 
Garwood Irrigation Division, and retrofit of a limited number of check structures within 
the irrigation divisions.  

Assumptions 
Basic assumptions for evaluation of the three conservation practices included in the short-
term strategies are reviewed below. Similar assumptions were applied to other 
conservation practices. These assumptions are described in Section 3 of the report and 
detailed in the Appendices. 

• Precision Grading. The cost for implementing precision grading was based on the most 
recent cost information developed for the LCRA-SAWS Water Project ($440 per acre = 
250 cubic yards per acre x $1.76 per cubic yard). The 2008 cost share payment by the 
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Natural Resources Conservation Service (NRCS) under the Environmental Quality 
Incentives Program (EQIP) was $0.80 per cubic yard or about 45 percent of the 
installation cost and this level of cost share was assumed to continue through the short-
term planning period. Funding by the HB1437 Agricultural Water Conservation Fund 
(AWCF) for precision grading was expected to provide about 20 percent of the total 
installation cost, based on recent experience with the program. For strategies that 
include a mix of on-farm and in-district conservation, the total allocation for precision 
grading was $200,000 to $250,000, or about half of the current annual revenue. 

• Volumetric Measurement in the Garwood Irrigation Division. The cost for 
implementing volumetric measurement in the Garwood Division was based on costs 
developed by the LCRA Irrigation Division staff and assumed that all improvements 
would be installed by the Irrigation Division. The implementation will be phased in 
over a two-year or three-year period with the costs distributed accordingly. All 
operation and maintenance costs including collection of flow measurements during the 
irrigation season are assumed to be paid from the AWCF. 

• Check Structure Retrofit. Includes retrofit of 11 check structures within the irrigation 
division with structures that automatically adjust flow to maintain a constant upstream 
water level, or close during shut-down events. These structures are more fully 
described in Section 3. 

Short-Term Strategy Descriptions 
The four short-term strategies are described below with a summary of the key elements, 
cost factors, and conservation volumes provided in Table ES-1.  

• STS-1. The one-strategy option. This strategy continues with implementation of on-
farm precision grading of approximately 6,000 acres each year of the study period. This 
strategy achieves total water conservation of 9,188 acre-feet per year by 2014.  

• STS-2. A combination strategy that includes precision grading and retrofitting of 
check structures within the irrigation divisions.  This strategy combines on-farm 
precision grading of 5,500 acres per year with in-division retrofit of 11 check structures 
utilizing self-regulating gates known as ITRC gates. This strategy achieves total water 
conservation of 9,804 acre-feet per year by 2014.  

• STS-3. A combination strategy that includes precision grading, retrofitting check 
structures, and volumetric measurement in the Garwood Division.  This strategy 
combines on-farm precision grading of 2,500 acres per year with in-division retrofit of 
the 11 check structures, as in STS-2, and adds volumetric measurement in the Garwood 
Division  implemented over a two-year period (2010-2011) with some funding supplied 
by a Texas Water Development Board (TWDB) grant. This strategy achieves total water 
conservation of 10,351 acre-feet per year by 2014. 

• STS-4. A combination strategy that also includes precision grading, retrofitting 
check structures, and volumetric measurement in the Garwood Division.  This 
strategy combines on-farm precision grading of 2,500 acres per year with in-division 
retrofit of the 11 check structures, and includes implementation of volumetric 
measurement in the Garwood Division over a three-year period (2010-2012), and the 
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TWDB grant. This strategy achieves total water conservation of 10,351 acre-feet per 
year by 2014. 

TABLE ES-1 
Summary of Short-Term Strategies for the Planning Period (2010-2014) 

Strategy 

Precision 
Grading 

(total acres) 

Garwood 
Volumetric 

Measurement
(Y/N) 

Check 
Structure 
Retrofits

(No.) 

Total HB1437 
Funds 

Expended
(Capital & 

O&M) 

Other Grant 
Funds 

Expended 

AWCF 
Balance 
End of 

FY-2014 

Conservation 
Volume 

Increment* 
(ac-ft/yr) 

STS-1 30,000 N 0 $2,887,000 $6,661,000 $183,000 5,625 
STS-2 27,500 N 11 $2,901,000 $6,114,000 $172,000 6,240 
STS-3 12,500 Y 11 $2,762,000 $2,833,000 $299,000 6,788 
STS-4 12,500 Y 11 $2,722,000 $2,833,000 $347,000 6,788 
*Note that this is the conservation achieved above the adjusted 2009 conservation level of 3,563 ac-ft/yr. 
 
Funding Review 
Through 2009 the HB1437 Agricultural Water Conservation Fund (AWCF) was applied to 
implement precision grading. A total of 19,205 acres have been graded using $1,217,992 
from the AWCF, producing an estimated 3,563 acre-feet per year of conservation (based on 
0.75 acre-feet per acre per year, a 75% confidence factor, and 3-yr rotation). The confidence 
factor was incorporated to account for uncertainty and reliability of conservation for each 
practice as described in Sections 2.2 and 2.4 of the report. For example, application of this 
factor to precision grading completed through 2009 reduced the conservation volume from 
4,751 acre-feet per year to 3,563 acre-feet per year. This factor may be increased as 
additional water conservation data is collected through the LCRA measurement and 
verification program. 

The total funds to be expended on the four short-term strategies are summarized in Table 
ES-2. 

TABLE ES-2 
Summary of Total Funding for Each Short-Term Strategy (2010-2014) 

Strategy 

HB 1437 Funding 

On-Farm Grants 
(Precision 
Grading) 

Irrigation Division
Capital & O&M 

Administration 
and 

Management. 
Expense Total 

STS-1 $2,887,000 $0 $375,000 $3,262,000 

STS-2 $2,647,000 $254,000 $375,000 $3,276,000 

STS-3 $1,203,000 $1,559,000 $375,000 $3,137,000 

STS-4 $1,203,000 $1,519,000 $375,000 $3,097,000 

 
STS-3 and STS-4 were formulated by balancing the funding between on-farm and in-
division conservation strategies. 
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Since all four strategies achieve about 10,000 acre-feet per year of conservation, it is clear 
that STS-4 is the most cost effective. 

Strategy Evaluation 
All four strategies were evaluated according to seven criteria: 

• Conservation cost efficiency 
• Ease or speed of implementation 
• Risk 
• Reliability 

• Sustainability 
• Compatibility with long-term 

strategies 
• Farmer interest and support for 

adoption 

Table ES-3 presents the scoring summary for evaluation of the short-term strategies with 
the lowest score indicating the preferred alternative. A discussion of each evaluation 
criterion and its application to the short-term strategies is presented in Section 3 of the 
report. 

TABLE ES-3 
Short-Term Strategy Ranking for Each Evaluation Criterion 

Criterion STS-1 STS-2 STS-3 STS-4

Conservation Cost Efficiency 4 3 2 1 

Ease or Speed of Implementation 1 2 3 3 

Risk 3 2 1 1 

Reliability 2 2 1 1 

Sustainability 2 1 1 1 

Compatibility with Long Term Strategies 1 1 1 1 

Farmer Interest and Support for Adoption 1 1 2 2 

Total 14 12 11 10 

Overall Rank 4 3 2 1 

 
Short-term strategy STS-4 achieves the lowest score and is the recommended alternative. 
Table ES-4 details the AWCF expenditures to implement this short-term strategy. 

TABLE ES-4 
STS-4 Expenditures for the Planning Period (2010-2014) 

Year 
Precision 
Grading 

Garwood 
Volumetric Measurement 

Check Structure 
Retrofits Total HB1437 

Capital & O&M Capital O&M Capital O&M 
2010 $227,000 $263,000 $34,000 $0 $0 $524,000 
2011 $233,000 $271,000 $70,000 $0 $0 $574,000 
2012 $240,000 $288,000 $109,000 $66,000 $700 $704,000 
2013 $248,000 $0 $113,000 $90,000 $1,600 $453,000 
2014 $255,000 $0 $116,000 $93,000 $2,600 $467,000 
Total $1,203,000 $822,000 $442,000 $249,000 $4,900 $2,722,000 
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Recommendations and Conclusions 
The combination strategy, STS-4, is the recommended short-term strategy, followed by 
STS-3, due to the advantage provided by reducing capital spending during the earlier 
years of the planning period and delaying the O&M cost.  The primary advantages that 
these two strategies have over the other strategies include:  

• They are the most cost effective in terms of projected conservation volume relative to 
cost.  

• They achieve the demand target and could provide a surplus for an equal expenditure 
of funds.  

• They minimize risk by providing multiple options for achieving the target 
conservation volume. 

• They improve reliability through inclusion of volumetric measurement which will 
produce water conservation independent of weather conditions, including drought. 

• They are more sustainable because they do not rely on long term maintenance by 
private individuals to sustain conservation, particularly maintenance by those who do 
not own the land they farm. 

The disadvantages of these strategies include: 

• They may take longer or be more complex to implement because they require 
implementation of multiple conservation strategies, often simultaneously. 

• They may not have as much farmer support as the short-term strategies that include a 
larger volume of precision grading.  

In addition, short-term strategy STS-3 provides for addressing flexibility and uncertainty 
in implementation. These issues include: 

• Supplemental funding from EQIP and/or other sources may vary or be eliminated. 
The recommended plan takes advantage of these opportunities as they become and 
remain available as a means of leveraging the available HB1437 funds. 

• The Williamson County water demand may increase more rapidly than anticipated, 
and development of conservation in advance of the demands will help sustain water 
supplies and provide supplemental protection from drought, which may reduce the 
water conservation volumes. 

• Williamson County water supply projects will require significant capital investment 
and most likely some type of long term financing. Establishing the volume of water 
available in advance of the demand and capital investment will provide assurance that 
the water is available and will remain available to support the project and investment. 
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1 Introduction 

1.1 Purpose of the Report 
The purpose of this report is to update the short-term strategy for meeting the House Bill 
(HB) 1437 requirements for achieving no net loss of water available for agricultural water 
users in the lower Colorado River basin as a result of water transfers to Williamson 
County to satisfy municipal demands.  While some of the short-term strategies may be 
continued to address long-term needs, the long-term strategies will be addressed 
separately.  This HB1437  Short-Term Strategy Report Update was precipitated by the 
following changes that have transpired since the development of the initial HB1437 
Implementation Plan, which was begun in 2004 and included a short-term plan. The 
changes include: 

• Projections for water demand in Williamson County have been modified 
significantly. 

• Farming practices applied in conjunction with water conservation practices have 
changed. 

• The acreage in irrigation has recently increased as a result of global market factors, 
reversing a long-term declining trend, increasing demand for irrigation water. 

• Costs of implementing water conservation practices have increased, reflecting 
increased fuel and material costs. 

• Lower Colorado River Authority (LCRA) water rates have been adjusted. 

• Additional information on the application and effectiveness of water conservation 
practices has been developed. 

1.2 Planning Parameters 
The basic planning parameters established for this HB1437 Short-term Strategy Update 
include the following: 

• Establish a 5-year planning horizon that includes the period 2010 through 2014, 
even though the demand projections and analysis tools can be applied for a period 
that extends through 2020 or 2025, based on the projections for demand in 
Williamson County. 

• Quantify and address specific changes identified above as the basis for this update. 

• Address uncertainties in the volume of conservation that can be achieved and the 
need for continued evaluation and verification of conservation estimates.   
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• Recognize that short-term strategies will be implemented with limited or no capital 
financing that requires debt or carryover of a funding commitment beyond the 
short-term planning horizon. 

1.3 Elements of the 2004 Short-Term Plan 
In 2004 LCRA authorized an engineering study and public meetings to develop a plan for 
implementing the HB1437 program. The plan addressed and defined key elements of 
HB1437 and established a plan for implementing the requirements of the legislation. The 
elements of the short-term plan developed as part of that effort included a combination of 
on-farm and in-division improvements. The short-term plan: 

• Established a target for precision grading (formerly called laser land leveling or 
precision land leveling) 6,000 acres of farmland. 

• Identified rehabilitation and automation of canal gates in the LCRA irrigation 
divisions as an in-division strategy that could be implemented gradually rather 
than as a large capital project. 

• Established a target of 3,500 acre-feet per year for conserved agricultural water by 
2012.   

• Established a 25 percent conservation surcharge for the water transferred to 
Williamson County. 

1.4 Conservation Implemented Under HB1437 
Through 2009, a total of 19,005 acres were precision graded with no funds expended on 
irrigation division improvements. The area graded each year is shown in Figure 1-1, with 
the total conservation volume estimated at 4,751 acre-feet per year, assuming a 3-year 
rotation and 0.75 acre-feet per acre of conservation. The conservation volume, as reported 
in the HB1437 annual reports, considers graded fields in production each year and the 0.75 
acre-feet per acre conservation volume, so the reported conservation volume may be larger 
when fields are returned production on a shorter rotation cycle. 

1.5 Strategies considered for the Short-Term Plan  
Many of the conservation strategies previously evaluated were updated with new 
information and reconsidered in developing the short-term plan. Both on-farm and in-
division strategies were evaluated as listed in Table 1-1. 
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FIGURE 1-1 
Area Precision Graded Each Year (2006 – 2009)  
 

2,769 

3,670 

5,721 

6,845 

-

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

2006 2007 2008 2009

Ar
ea

 P
re

ci
si

on
 G

ra
de

d 
(a

cr
es

)

Year
 

 
TABLE 1-1 
Conservation Strategies Considered  

On-Farm Strategies In-division Strategies 

Precision Grading (formerly laser land leveling) Volumetric Sales—Garwood 

Multiple Inlets Rehab and Line Canals 

Precision Grading with Multiple Inlets Canal Vegetation Control 

Tail Water Recovery Check Structures (retrofit) 

Conversion of Field Laterals to Pipelines (as a stand-
alone strategy; that is, not in conjunction with multiple 
inlets) 

Check Structures (new) 

Conservation Ponds (formerly Balancing Reservoirs) 

 SCADA System (as a stand-alone strategy; that is, 
not in combination with check structure replacement) 

 

The Technical Memorandum: Identify and Update Costs for Selected Strategies (Appendix 
A) provides detailed descriptions and updated costs for each of these strategies as 
evaluated for this HB1437 Short-Term Strategies Report Update.  
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2 Uncertainties and Evaluation Criteria 

Short-term alternatives were updated to consider significant additional data and 
knowledge gained through implementation of water conservation strategies under the 
HB1437 program and studies performed under the LCRA-SAWS Water Project, which 
shared many water conservation objectives and strategies with the HB1437 program. In 
addition, the evaluation of the strategies was modified to address uncertainties that affect 
the conservation volumes and demand projections. The principal uncertainties addressed 
in the short-term strategy alternative formulations include: 

• Williamson County water demands—recent projections indicate a slight delay and 
more gradual increase in demand than previous projections, but these projections 
remain subject to change. 

• Reliability of conservation strategies in achieving estimated water conservation 
volumes—on-farm precision grading (formerly called laser land leveling), addition of 
volumetric measurement in the Garwood Irrigation Division, and replacement of in-
division check structures with self regulating gates. 

• Cost uncertainties that result from long-term viability of EQIP or similar funding 
programs 

• Implementation uncertainties regarding farmer participation and identification of 
suitable farms 

2.1 Williamson County Demand 
Demand projections for water in Williamson County have been updated to reflect reduced 
demands in the short-term with long-term demands similar to those included in the prior 
projections. The demand projections are based on expected future demand for the 
Chisholm Trail Special Utility District (CTSUD), the City of Liberty Hill, and the City of 
Round Rock. The City of Georgetown will continue to rely on current and future water 
supplies from within the Brazos River basin and outside of the HB1437 requirements, even 
though they were initially identified as a potential project participant.  

Figure 2-1 provides a graphic that shows the difference between the 2004 projections and 
the updated 2009 projections provided by the Brazos River Authority (BRA). The initial or 
early-period demand for water in Williamson County has been reduced, based on these 
updated projections. The most significant changes in the demand projections reflect the 
CTSUD reducing demand to zero for the entire period compared to previous demands 
that increased from 600 acre-feet per year in 2005 to almost 3,500 acre-feet per year in 2025. 
However, recent discussions have indicated that the CTSUD may need to obtain water 
from the lower Colorado River basin, and could once again become an element of the 
demand projections. In addition, the City of Round Rock demand was deferred until 2014 
(200 acre-feet per year) followed by a more gradual increase to 6,900 acre-feet per year in 
2020, and the Liberty Hill demand of 500 acre-feet per year was deferred until 2012. 
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Table 2-1 provides a comparison of projected demands by entity for the two different 
projection periods.  

FIGURE 2-1 
Projected Water Demands Through 2040  
 

0

5,000

10,000

15,000

20,000

25,000
20

05

20
10

20
15

20
20

20
25

20
30

20
35

20
40

Ac
re

-F
ee

t p
er

 Y
ea

r

Year

2009 Updated
Water Demand Projection 

2004 Water Demand
Projection 

2014 Target Conservation Volume

Sh
or

t-t
er

m
Pl

an
ni

ng
Pe

rio
d

 
 

TABLE 2-1  
Revisions in Short-Term Water Demands  
 

Year 
CTSUD Georgetown Liberty Hill Round Rock Total Demand 

2005 
Projection 

2009 
Projection 

2005 
Projection 

2009 
Projection 

2005 
Projection 

2009 
Projection 

2005 
Projection 

2009 
Projection 

2005 
Projection 

2009 
Projection 

2009 1,240 0 0 0 0 0 0 0 1,240 0 
2010 1,400 0 0 0 500 0 0 0 1,900 0 
2011 1,560 0 0 0 520 0 0 0 2,080 0 
2012 1,720 0 0 0 540 500 0 0 2,260 500 
2013 1,880 0 0 0 560 500 2,051 0 4,491 500 
2014 2,040 0 0 0 580 500 4,266 200 6,886 700 
 

As noted in the previous Implementation Study report, the ability to implement 
conservation practices is constrained by many factors, so the opportunity to begin 
gradually implementing conservation early in the period provides a reserve of 
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conservation capacity as well as an opportunity to verify conservation volumes, 
minimizing the impacts of uncertainty in the demand projections and conservation 
volumes.  Previously, a 50% contingency was added to 2012 demand projections to 
address timing and implementation uncertainties, and to prepare for the sharp increase in 
demand that was expected after 2012. This provided the basis for establishing the target of 
3,500 acre-feet per year for 2012. For this update of the short-term plan a target 
conservation volume of 10,000 acre-feet per year by 2014 provides a conservation volume 
sufficient to satisfy the previous projection, even though the current demand projection is 
significantly lower than the previous projection. Although the demand projections have 
declined in the last four years, they could have easily increased, indicating a need for more 
water sooner than previously expected.  Therefore, this target provides a dependable basis 
for satisfying future water demands in Williamson County by implementing conservation 
improvements 4 to 6 years ahead of their need while accounting for other uncertainties 
that are identified later in this report. 

2.2 Reliability of Conservation Estimates 
Water savings volumes for individual water conservation strategies were developed based 
on data from the LCRA-SAWS Project, published field studies, and prior 
recommendations from the HB1437 Agricultural Water Conservation Program Advisory 
Committee (Ag Committee). A discussion of factors considered to develop these estimates 
is summarized below.  A more in-depth discussion of their development and costs is 
presented in Appendix A, the Technical Memorandum: Identify and Update Costs for 
Selected Strategies. 

2.2.1 Field Studies 
The LCRA-SAWS Project initiated some individual field-scale conservation studies to 
quantify the effectiveness of conservation practices but later discontinued them because of 
the variability and unreliability of the water conservation estimates.  

The field study data were collected for a small number of fields, so that the water 
conservation estimates for an individual conservation practice were not clearly 
distinguishable and were often overshadowed by other field-specific and operational 
variables. That is, it was impossible to assess the affect of an individual conservation 
practice (for example, precision grading) independent of farm management, rainfall 
patterns, field conditions, and other parameters without a robust data set that would allow 
for comparison of without-practice and with-practice water use for multiple fields having 
similar conditions.  

2.2.2 Rice WCA Model 
As an alternative to the field studies, the LCRA-SAWS Project then adopted an approach 
which included evaluation of a data set that included historic water use data for many 
existing fields.  These historic data were used to develop a computer model to assess water 
use and water conservation estimates for both individual fields and complete LCRA 
irrigation divisions.  

The model, Rice Water Conservation Analyzer (Rice WCA), was calibrated with actual 
field-scale data.  The calibration data set included actual water use for 2001 and 2002 for 



HB1437 SHORT-TERM STRATEGY REPORT UPDATE 

FINAL_SHORT-TERM_STRATEGY_RPT.DOC  2-4 

the Lakeside Irrigation Division. The model was then validated by comparing the 
simulated water use with actual field-measured water use for years 2000, 2003, and 2004 
for the Lakeside Division, and for years 2000 through 2004 for the Gulf Coast Division. The 
coefficient of determination (R2) for all validation efforts was either 0.98 or 0.99, indicating 
that the modeled results were very close to the actual water use. An R2 value of 1.0 would 
have indicated that the modeled results exactly matched the actual results. The calibration 
and validation data sets included both fields with and without conservation practices that 
were simulated and evaluated for water use.  One shortcoming of the calibration and 
validation data sets was that the grading status of individual fields had been classified by 
observation rather than actual records confirming that precision graded fields satisfied  a 
specific standard, such as the NRCS standards for conservation practices.  

The Rice WCA conservation estimates were considered to be more reliable than those 
developed from the individual field trials but were still considered somewhat uncertain 
because of the lack of data confirming that leveled fields satisfied a specific standard. 
Further, the calibration and verification data set has not been updated since the original 5-
year period (2000-2004), and there was a lack of additional field-specific data for on-farm 
management practices. It was also recognized that even though some fields may have 
implemented conservation practices to an NRCS standard, varying water management 
and farming practices could have a significant effect on the volume of water used and 
conserved. Confidence in the Rice WCA estimates may be improved if the calibration and 
validation data set can be updated to incorporate more detail and subsequent years of 
conservation practice and water use data. 

2.2.3 Field Rotation Cycle 
Field data for the years since HB1437 implementation suggest a trend to reduce the field 
rotation cycle below the traditional 3-year period, particularly for precision graded fields. 
This trend may be driven by many factors such as greater profitability from precision 
graded fields, reduced labor to manage water, and improved ability to manage water 
levels in the field. Adoption of the shorter rotation cycle for improved fields could 
significantly increase the volume of water conserved and offset a reduction in the 
conservation factor estimates for the water conservation practice.  

2.2.4 Conservation Verification Studies 
A significant number of fields have been precision graded since the data set was 
developed for the Rice WCA model. LCRA staff continues to collect and evaluate water 
use data for these recently leveled fields as part of the water conservation verification 
effort.   

A preliminary statistical analysis of water use on fields graded under HB1437 from 2006 
through 2007 was compared to water use on ungraded fields in the Lakeside Irrigation 
Division. Results show that the difference in water use is about 0.4 acre-feet per acre for 
first crop rice, which can be projected to estimate total water conservation for two-crop 
fields. This projected estimate is about 0.75 acre-feet per acre. Additional data collection 
and analyses for newly leveled fields continue.   

Further study and statistical evaluation will be performed to develop definitive estimates 
for conservation specific to each irrigation division for each conservation practice. When 
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these new estimates are developed they can be incorporated into conservation estimates 
reported in the HB1437 annual reports and the evaluation of future conservation.  

2.2.5 Conservation Estimates 
Due to the limited verification of conservation data supporting the Rice WCA model and 
the resulting uncertainty of conservation volume, the prior estimate of conservation 
(0.75 acre-feet per acre) was retained and applied but a conservation confidence factor of 
75 percent (Appendix A) was added to account for the accuracy and reliability of strategy-
specific conservation estimates across a broad range of field applications. Even though 
initial data indicates that two-crop fields may save 0.75 acre-feet per acre, it is expected 
that the average conservation savings will decline as the number of precision graded fields 
increases, including fields that are more difficult to manage for improved water 
conservation. Application of the conservation confidence factor reduces the conservation 
volume for precision grading to 0.56 acre-feet per acre per year (0.75 *0.75 = 0.56) that the 
field is farmed.  

The HB1437 annual reports do not include consideration of this conservation confidence 
factor. So, to date, the reported conservation is based on 0.75 acre-feet per acre per year 
that a precision graded field is actually farmed. This also allows for inclusion of fields that 
may be farmed in a rotation cycle shorter than 3 years in the reported estimate of total 
HB1437 conservation volume. 

Implementation of precision grading through 2009 totaled 19,005 acres. Application of the 
conservation estimate, conservation confidence factor, and 3-year rotation to this acreage 
results in a total conservation estimate of 3,563 acre-feet per year. If the rotation cycle were 
shortened to two years, then the total current conservation estimate would increase to 
5,345 acre-feet per year. Elimination of the 75 percent conservation confidence factor alone 
would increase the total conservation volume to 4,751 acre-feet per year. Both factors 
combined could increase conservation to 7,127 acre-feet per year. 

2.3 EQIP Funding 
The 2008 USDA Farm Bill reauthorized the Environmental Quality Incentives Program 
(EQIP) and extended it through 2012 with similar funding provisions to those in the 
previous farm bill. This funding source is expected to remain available to fund short-term 
conservation strategies through the end of the study period.  

Previous and current EQIP contracts reimbursement rates were set based on providing 
about 50% of the cost for implementing a conservation practice. Based on data developed 
for precision grading for 2008, the implementation cost was estimated at $440 per acre 
while the NRCS EQIP reimbursement was set at $200 per acre or about 45% of the actual 
cost. The NRCS has similarly developed standard cost share dollar amounts for other 
conservation practices. For the purpose of evaluating short-term strategies, the 2008 EQIP 
cost share funding levels were evaluated relative to estimated practice costs (Appendix A), 
and these relationships were applied to future EQIP cost share projections.  
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2.4 Implementation Uncertainties 
For a strategy to be successful, the ease or complexity of implementation must be 
considered. Precision grading is considered moderately complex as it will require: 

• Identifying qualifying farms located within the LCRA irrigation divisions, plus  

• Developing separate agreements with individual farmers to ensure that conservation 
strategies are properly constructed and maintained.  

The NRCS has a well-developed process for implementing on-farm conservation strategies 
under EQIP. To address this issue LCRA established a memorandum of understanding 
(MOU) with the NRCS to reduce implementation uncertainties for on-farm strategies 
where EQIP funding could be applied by adopting the NRCS conservation practice 
standards for implementation and the procedures for farmer reimbursement. However, 
the conservation confidence factor provides a means of addressing implementation 
uncertainties for the conservation volume associated with on-farm conservation practices 
(Appendix A).  

In-division strategies continue to be considered somewhat less risky and less complex, 
because fewer parties are involved, providing a higher level of management control over 
the strategy and increased reliability of conservation estimates. However, the data 
supporting conservation estimates for some in-division strategies is limited. The 
conservation confidence factor provides a means of addressing this uncertainty and 
similarly reducing the water conservation potential for these practices. 

2.5 Evaluation Criteria 
Presented below are the primary evaluation criteria used to evaluate and select a short-
term strategy.  

• Conservation cost efficiency—total conservation achieved relative to conservation 
expenditures and fund balance at the end of the planning period. 

• Ease or speed of implementation—a measure of whether the strategy can be 
implemented rapidly in response to rapidly changing demands, availability of 
supplemental funding, or within the annual off-season for the irrigation divisions or 
farms. 

• Risk—the capability of a specific strategy to produce the projected conservation 
volume. Risk is reduced by increasing the diversity or number of individual 
conservation strategies included within a short-term strategy or by selecting individual 
conservation strategies that have a greater potential to achieve the expected 
conservation volume due to greater control and consistency in managing the 
conservation strategy. 

• Reliability and drought performance—a measure of how reliable a short-term strategy 
may be in producing water conservation over a variety of weather conditions, 
including drought conditions.  
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• Sustainability—a measure of whether ongoing maintenance or other improvements are 
required to sustain the level of conservation expected from a short-term strategy. 

• Compatibility with long-term strategies—ability to successfully incorporate the short-
term improvements into a long-term strategy. 

• Farmer interest and support for adoption—whether the individual conservation 
strategies comprising the short-term strategy have interest and support of farmers and 
the Agricultural Conservation Advisory Committee. 
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3 Short-Term Strategies  

Four short-term strategies were formulated to target 10,000 acre-feet per year of conserved 
water by 2014. Both the conservation target and the identified strategies are consistent 
with the LCRA Water Conservation Plan adopted by the LCRA Board in March (LCRA, 
2009). Each one of the proposed strategies was formulated by considering the conservation 
factors, cost factors, and uncertainties identified in the previous sections of this document. 
All of the strategies include EQIP funding for precision grading as described in Section 2.3, 
with the total annual acreage of precision grading adjusted depending upon the mix of 
conservation practices comprising each strategy. Short-term strategies 1 and 2 (STS-1 and 
STS-2) include precision grading as the primary conservation practice while STS-2 also 
includes an in-division conservation practice, check structure retrofits. For short-term 
strategies 3 and 4 (STS-3 and STS-4) precision grading was adjusted to account for about 
half of the annual revenue from the HB1437 surcharge ($200,000 to $250,000 per year) and 
the amount of in-division conservation practices was increased.  

• STS-1. This is the one-strategy option. This strategy continues with implementation of 
on-farm precision grading of approximately 6,000 acres each year of the study period.  
In a 3-year crop rotation scheme, applying the unit conservation volume (0.75 acre-feet 
per acre per year) and conservation confidence factor (75%), will add 1,125 acre-feet 
per year, for each of 5 years, totaling 5,625 acre-feet per year and bringing the projected 
conservation total to 9,188 acre-feet per year by 2014.  

• STS-2. This is a combination strategy that includes precision grading and 
retrofitting of check structures within the irrigation divisions.  This strategy 
combines on-farm precision grading of 5,500 acres per year with in-division retrofit of 
11 check structures utilizing self-regulating gates known as ITRC gates from 2012 
through 2014. This strategy will add 1,031 acre-feet per year for each of 5 years totaling 
5,156 acre-feet per year from precision grading with an additional 1,085 acre-feet per 
year when the check structure retrofits are complete, bringing the total conservation 
volume to 9,804 acre-feet per year by 2014.  

• STS-3. This is a combination strategy that includes precision grading, retrofitting 
check structures, and volumetric measurement in the Garwood Division.  This 
strategy combines on-farm precision grading of 2,500 acres per year with in-division 
retrofit of the 11 check structures included in STS-2 (4 structures in both 2012 and 2013, 
and 3 in 2014), and adds implementation of volumetric measurement in the Garwood 
Division over a two-year period (2010-2011) utilizing a Texas Water Development 
Board (TWDB) grant in addition to HB1437 funds. This strategy will add 2,344 acre-feet 
per year for precision grading (469 acre-feet each year for 5 years), 1,085 acre-feet per 
year for the check structures, and 3,360 acre-feet per year for the addition of volumetric 
measurement in the Garwood Division, bringing the total conservation volume to 
10,351 acre-feet per year by 2014.  

• STS-4. This is a combination strategy that also includes precision grading, 
retrofitting check structures, and volumetric measurement in the Garwood Division.  
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This strategy includes the same components as STS-3: on-farm precision grading of 
2,500 acres per year, in-division retrofit of the 11 check structures, and implementation 
of volumetric measurement in the Garwood Division using a TWDB grant. However, 
the expenditures are distributed differently than for STS-3 with the implementation of 
volumetric measurement in the Garwood Division distributed over a 3-year period 
(2010-2012) and the installation of the check structure retrofits adjusted to include 3 the 
first year (2012) and 4 in each of the following two years (2013, 2014). This strategy will 
yield the same 10,351 acre-feet per year of conservation by 2014 as STS-3.  

Funding for long term maintenance of the precision graded fields is not included in the 
current strategies, as was previously considered in the HB1437 Implementation Plan.  The 
EQIP requirements, which were adopted as the funding model for HB1437 funding, place 
the burden for maintaining conservation practices on the person or entity receiving the 
funding. This provision has been incorporated into the HB1437 grant agreement, and 
eliminates the potential for conflict between administration of EQIP funds and HB1437 
funds.   

Continuation of the Garwood volumetric measurement effort, which includes the cost for 
collection of the flow measurements and maintenance of the improvements, is included in 
the HB1437 cost for consistency with the terms of the Garwood acquisition. A component 
of operation and maintenance (O&M) costs for the check structure retrofits is also included 
in the HB1437 cost. Details on the cost development for each conservation practice are 
further described in Appendix A. 

3.1 Funding Review 
This section presents a review of the previous years HB1437 funding as a background for 
the short-term strategies, and then presents the implementation costs and an analysis of 
the Agricultural Water Conservation Fund (AWCF) for each of the short-term strategies. 

3.1.1 Previous HB1437 Funding 
Through 2009, the HB1437 AWCF was applied to fund a single water conservation 
strategy, precision grading of fields served by the LCRA irrigation divisions, resulting in 
19,206 precision-graded acres. The total funds expended to date for precision grading from 
the AWCF were $1,217,992 of a total of $5,252,841 spent on precision grading.  Table 3-1 
presents a summary of the funding sources for all precision grading implemented to date 
under HB1437. Through 2008 EQIP funded about 50 percent of the total cost while the 
AWCF funded about 30 percent and individual farmers provided the balance. 

3.1.2 Future HB1437 Funding 
During 2009, a modified approach for HB1437 was adopted.  Rather than establishing a set 
amount (dollars per acre) or percentage of funding (percent HB1437 cost share) for each 
acre graded, LCRA established a total funding amount ($250,000) that would be made 
available to supplement all precision grading activities.  The qualifying acreage increased 
significantly in 2009. As a result, the funding provided on a per acre basis was effectively 
reduced to 12.5 percent of the total precision grading cost. Without the significant increase 
in acreage, per acre funding would have been similar to that provided in previous years. 
There is no assurance that farmers will participate at this level in the future; therefore, for 
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planning purposes, the future funding rate from HB1437 for on-farm practices was 
assumed to be 20 percent of the total practice cost instead of the 30 percent rate used in the 
previous evaluation.  

TABLE 3-1 
Summary of Precision Grading Acreage and Funding Sources (2006-2009) 

Year 
Acres 

Graded 
HB1437 
Share 

EQIP 
Share 

Farmer 
Share Total 

2006 2,769 $213,200 $355,381 $142,181 $710,762 

2007 3,670 $273,775 $460,279 $186,504 $920,557 

2008 5,721 $480,325  $807,991  $327,666  $1,615,982  

2009 6,845 $250,692 $1,002,770 $752,077 $2,005,540 

Total 19,005 $1,217,992  $2,626,420  $1,408,428  $5,252,841  

 

3.1.3 Short-Term Strategy Implementation Costs 
Implementation costs for each of the short-term strategies were evaluated based on the 
mixture of individual conservation strategies composing each short-term strategy. 
Appendix B provides details of the funding analyses for each of the short-term strategies. 
A summary of the total HB1437 expenditures and contribution of other funding sources is 
presented in Table 3-2. 

TABLE 3-2 
Summary of Total Funding for Each Short-Term Strategy (2010-2014) 

Strategy 

HB 1437 Funding 

Other 
Federal & 

State 
Grants* 

Farmer 
Investment 

Total 
Conservation 

Investment 

On-Farm 
Grants 

(Precision 
Grading) 

Irrigation 
Division 
Capital & 

O&M 

Administration
and 

Management 
Expense Total 

STS-1 $2,887,000 $0 $375,000 $3,262,000 $6,661,000 $4,987,000 $14,911,000

STS-2 $2,647,000 $254,000 $375,000 $3,276,000 $6,114,000 $4,572,000 $13,962,000

STS-3 $1,203,000 $1,559,000 $375,000 $3,137,000 $2,833,000 $2,078,000 $8,049,000

STS-4 $1,203,000 $1,519,000 $375,000 $3,097,000 $2,833,000 $2,078,000 $8,008,000

*Other Federal and State grants include: EQIP grants and TWDB grants. 

3.1.4 Fund Analysis 
The HB1437 annual fund expenditures as shown in Appendix B were assessed in 
conjunction with revenue from the HB1437 surcharge and interest income to evaluate the 
balance remaining in the fund at the end of each year. The conservation surcharges for the 
short-term strategies were held constant at the current 25 percent rate. Therefore, there is 
no change in water cost for the customers in Williamson County. The fund balance 
through the planning period for each of the short-term strategies is presented in Figure 3-1.  
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FIGURE 3-1 
AWCF Balance for Each Short-Term Strategy (Through 2014)  
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Strategy STS-1 presents an aggressive precision grading expenditure plan that results in 
the fund balance declining to about $183,000 in 2014, while taking advantage of available 
EQIP funding, but only achieves 9,188 acre-feet per year of conservation. Continuation of 
this level of precision grading investment beyond 2014 will deplete the AWCF balance 
until the increasing demand in Williamson County provides sufficient revenue from the 
usage surcharge in an amount approaching the reservation surcharge, or the 2019-2020 
time frame.  

The fund balance for STS-2 declines similar to the fund balance for STS-1, and ends the 
planning period at a balance of about $172,000.  Reducing the precision grading target by 
500 acres per year allows the fund to accommodate the expense of the check structure 
retrofits while increasing the conservation volume to 9,804 acre-feet per year and ending 
the planning period with a similar fund balance to STS-1.  

The fund balances for STS-3 and STS-4 decrease significantly through 2011 (STS-3) or 2012 
(STS-4) due to the investment in the Garwood volumetric measurement program. 
However, after the Garwood measurement program is completed, the reduced level of 
precision grading allows these strategies to accommodate investment in the check 
structure retrofits and maintain the fund balance through the end of the planning period. 
STS-4 ends the planning period with a balance just under $350,000 while STS-3 ends the 
period at a balance just under $300,000. The primary difference being the delayed 
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expenditures on the Garwood volumetric measurement program and the smaller 
investment in the check structure retrofits the first year. These cost delays allow for 
increased interest to be earned even though capital costs are increasing due to inflation at a 
slightly higher rate. An option for these strategies may be to increase the funding 
allocation for precision grading during the latter years of the planning period, but the 
projected total conservation volume (10,351 acre-feet per year) already exceeds the 10,000 
acre-feet per year target. For strategies STS-2, STS-3, and STS-4 a reduction in funding for 
precision grading results in development of a sufficient fund balance to support the more 
capital intensive (that is, greater capital per project element) in-division improvements. 

3.2 Review of Conservation Projections  
The water conservation volumes (prior years and projected years) have been adjusted to 
reflect the most recent information and estimates of conservation volumes as presented in 
Appendix A. The projected conservation volumes for each of the strategies are presented 
in Figure 3-2, relative to conservation target of 10,000 acre-feet per year.  

FIGURE 3-2 
Water Conservation Projections for Each Short-Term Strategy (Through 2014) 
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As shown, STS-1 and STS-2 fall below the target of 10,000 acre-feet per year, while STS-3 
and STS-4 slightly exceed the target. Since the strategies were formulated to achieve the 
target of 10,000 acre-feet per year, the differences in conservation between strategies are 
relatively small when considering a specific year. STS-1 and STS-2 produce an almost 
linear conservation increase, due to the greater role of precision grading in these options. 
STS-3 and STS-4 reflect a slightly higher conservation implementation rate during the first 
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few years and a decreased implementation rate during the latter years of the period, 
reflecting the higher conservation volume associated with the Garwood Volumetric 
Measurement effort.  

3.3 Evaluation Discussion 
The short-term strategies were evaluated relative to the criteria identified and defined in 
Section 2.5. A discussion of each criterion is presented below. 

3.3.1 Conservation Cost Efficiency 
From the discussion presented in Sections 3.1 and 3.2 it is clear that there are differing 
conservation cost efficiencies between the strategies. With all of the short-term strategies 
producing conservation volumes near the 100,000 acre-foot per year target, the fund 
balance at the end of the period can be used to evaluate cost efficiency relative to HB1437 
fund expenditures. It is clear the short-term strategies that include in-division conservation 
options are more cost efficient. The cost efficiency is further magnified in considering the 
total capital expenditure required (far right column of Table 3-2) to achieve the target 
conservation volume.  

Therefore, the short term strategies are ranked on the basis of conservation efficiency as 
follows: STS-4 ranks first, STS-3 ranks second, STS-2 ranks third, and STS-1 ranks fourth. 
These results are reported in Table 3-3 at the end of this section. 

3.3.2 Ease or Speed of Implementation 
Each short-term strategy was reviewed relative to ease or speed of implementation by 
considering the individual conservation strategies and the combination of conservation 
strategies comprising each short-term strategy.  

Precision Grading. Significant experience has been acquired in implementing precision 
grading over the last four years and since precision grading is a component of each 
strategy the capability to implement precision grading is considered to be equal across the 
short-term strategies as long as the acreage is within the limits previously implemented 
within one year.  The precision grading acreages proposed for the short-term strategies 
represent either the maximum amount the AWCF can sustain (STS-1 and STS-2) or an 
amount equal to about half of the current fund revenue, providing for a balance between 
on-farm and irrigation division conservation expenditures (STS-3 and STS-4).  

The data collection and processing burden to identify and evaluate individual fields in 
production and assess water use for improved fields relative to non-improved fields is 
significant.  However, many farmers are familiar with precision grading and its potential 
benefits and contractors are available to install the practice. Precision grading is viewed as 
a desirable practice and the supplemental funding provided through HB1437 appears to be 
sufficient in addition to the EQIP funding to stimulate significant participation.  Further, 
the 2009 implementation results indicate that farmer interest in precision grading as 
supplemented by HB1437 funding may remain strong even when funding is less than the 
30 percent level that was proposed in the HB1437 Implementation Plan. 

Check Structure Replacement. No prior experience has been gained with implementing 
the proposed check structure improvements, but these improvements are known to be 
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easily implementable with pre-fabrication of the gates followed by a short installation 
period during the irrigation off-season. The opportunity to retrofit or replace existing 
check structures was a practice that was identified and developed out of research 
performed for the LCRA-SAWS Project. Gate retrofits have been identified for initial 
implementation due to reduced cost compared to those structures requiring complete 
replacement; although, structure replacement is also a cost effective conservation strategy 
(Appendix A). 

Check structures in the irrigation divisions were evaluated for suitability for retrofit with 
ITRC gates that self adjust to regulate flow and maintain a constant head or water level 
upstream. The LCRA-SAWS Project evaluation indicated that 11 existing gates could be 
retrofitted (See Appendix A, Technical Memorandum: Identify and Update Costs for 
Selected Strategies). Installation of these gates will reduce system spills and allow for 
containment of flows during shutdown events for the specific canal segments where they 
are installed. The gates, developed by the Cal-Poly Irrigation and Technology Resource 
Center (ITRC), are known as ITRC gates and have proven their effectiveness in managing 
flows in irrigation canal systems in the western U.S. The number and size of gates 
fabricated can be adjusted as needed.  

Volumetric Measurement. The Garwood Volumetric Measurement program will 
implement water measurement structures within the Garwood Irrigation Division. The 
implementation of volumetric measurement in the Garwood Division is somewhat similar 
to implementation of volumetric measurement in the other LCRA irrigation divisions 
during the early 1990s.  

Not only will the farmers be charged for the amount of water used, which has been shown 
to result in conservation compared to flat-rate systems, but the Garwood Irrigation 
Division staff will control the water delivery structures, improving water distribution, 
improving information for management of flows in the system, and increasing 
accountability for improved water management by individual farmers. This strategy will 
improve control of flow in the outer reaches of the Garwood division, particularly in areas 
where there may be long field laterals, and it includes installation of additional check 
structures that will provide for improved management and control of water though the 
canal system. 

The division staff participated in developing the estimates for implementing volumetric 
measurement and determined that the implementation effort could be completed in 2 or 3 
years during the irrigation off-season depending on available funding. 

Ranking. The most significant challenge will be in administering multiple conservation 
strategies within a single time period. Therefore, the short-term strategies that involve 
multiple conservation strategies will be more difficult to implement than those 
incorporating fewer conservation strategies.  

• STS-1. The precision-grading-only alternative is a proven strategy to construct and 
implement, since the procedures have been developed and tested over a period of 
four years. This short-term strategy involves only one conservation strategy and is 
ranked first. 
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• STS-2. Alternative STS-2 combines the benefits of STS-1 with check structure 
improvements that allow for improved management of flow in the canal system. 
This short-term strategy involves two conservation strategies and is ranked second. 

• STS-3 and STS-4. Alternatives STS-3 and STS-4 include the benefits of both STS-1 
and STS-2, but add a tool that will allow for improved management of the only 
LCRA Irrigation Division where water is not sold by volume. Both of these short-
term strategies include three conservation strategies and are equally ranked third.  

3.3.3 Risk 
The combination strategies (STS-3 and STS-4) have a risk  advantage over the single-
strategy alternative (STS-1) or the two-strategy alternative (STS-2). These strategies present 
a diversified approach, which reduces the risk of not producing the conserved water 
needed to comply with the “no net loss” condition.  If a specific conservation strategy fails 
to produce the desired level of conservation, the lack of performance can be offset by the 
performance of the other two conservation strategies.  

The combination strategies also reduce risk by offering two sources of control:  

• LCRA control of in-division improvements  

• Farmer control of individual field projects 

The short-term strategies STS-3 and STS-4 rank first, while STS-2 ranks second and STS-1 
ranks third. 

3.3.4 Reliability 
All of the strategies considered in this analysis include practices that are proven for 
conserving agricultural water. The total water conserved by these strategies may be 
reduced somewhat during drought conditions since they may achieve conservation by 
capturing rainfall or improving management of canal flows during and after rainfall-
related events. Due to this uncertainty, it is important that conservation volumes initially 
exceed the projected demands. Refinement of the performance data associated with 
drought periods will improve confidence in the conservation volumes and allow for 
adjusting the total conservation volume to more closely match the water transfers to 
Williamson County. Further data collection and analysis is underway to confirm the 
conservation volumes produced by precision grading, and many years of data may be 
required to evaluate reliability relative to drought conditions.  Similarly, limited data is 
available to assess the conservation volumes projected for the in-division conservation 
strategies, particularly under drought conditions. However, the volumetric measurement 
program in the Garwood Division will provide for improved water control and 
management regardless of the weather conditions.  

Therefore, the short-term strategies that include volumetric measurement are considered 
to have a reliability advantage. Short-term strategies STS-3 and STS-4 rank first while 
STS-1 and STS-2 rank second. 
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3.3.5 Sustainability 
Precision land leveling is a proven strategy but its performance may require periodic 
maintenance leveling to sustain its long-term conservation benefits. The requirement to 
perform the maintenance leveling is dependent upon individual farmers, so there is a risk 
that the condition of the field may gradually degrade if maintenance is not performed. 
This could be a more significant issue for fields that are leased and tenant –farmed rather 
than owner-farmed.   However, the majority of the fields funded for precision grading to 
date are owner-farmed. It is expected that this could change as the number of precision 
graded fields continues to increase. 

The in-division check structure retrofits require minimal routine maintenance to assure 
proper operation and to adjust the upstream water levels, but this is more than offset by 
the labor savings that result from not being required to manually adjust these gates during 
the irrigation season. There is also an ongoing cost associated with implementing the 
Garwood volumetric measurement program.  This cost is included in the ongoing HB1437 
funding.  

In-division improvements are seen as being somewhat more sustainable because they do 
not rely on a long-term maintenance investment by others. Therefore, the short-term 
strategies STS-2, STS-3, and STS-4 rank first, while STS-1 ranks second. 

3.3.6 Compatibility with Long-Term Strategies 
Each of the individual conservation practices selected for inclusion in the short-term 
strategies can easily be incorporated into long-term strategies. The current LCRA effort to 
evaluate water conservation through the volumetric measurement program will provide 
additional information on each of these conservation practices and confirm compatibility 
with potential long term strategies.  Precision grading and the addition of volumetric 
measurement have been well established for long term viability and incorporation in long 
term water conservation strategies through the LCRA experience with Less Water More 
Rice Program of the 1980s and conversion of the Lakeside and Gulf Coast Divisions to 
volumetric measurement. Even the ITRC gates were evaluated for future incorporation 
into an irrigation control system that may include electronic control (supervisory control 
and data acquisition—SCADA) of gates and water levels, and it was confirmed that these 
gates are compatible with SCADA systems. Therefore, all short-term strategies are 
assigned an equal ranking for this criterion. 

3.3.7 Farmer Interest and Support for Adoption 
It is clear that the farmers support precision grading due to their willingness to invest their 
own funds in implementing this strategy. All of the short-term strategies continue to 
include precision grading at varying levels.  At the last farmer advisory committee 
meetings, which are held in each irrigation division during the winter, no strong 
opposition was raised when LCRA staff mentioned the intention to move forward with the 
volumetric measurement project.  Since none of the ITRC gates have been implemented, 
the farmers do not have experience with that conservation practice. Many farmers realize 
the need for the irrigation divisions to implement conservation practices and recognize 
that they may experience improved water delivery as a result of some irrigation division 
conservation efforts.  Therefore, the only clear measure of farmer interest and support is 
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the role of precision grading in each of the short-term strategies. They participate 
individually and benefit directly from this effort, while the benefits from irrigation 
division improvements may be indirect.  Applying this as the criterion results in short-
term strategies STS-1 and STS-2 ranking first, while STS-3 and STS-4 rank second. 

3.3.8 Summary of Evaluation Criteria 
The ranking of each short-term strategy according to each criterion is summarized in Table 
3-3, below. The total scores indicate the relative ranking with the lowest total score 
indicating the preferred alternative. Accordingly, STS-4 has the lowest total score and is 
the recommended short-term strategy. It is followed by STS-3, then by STS-2, and finally 
by STS-1. 

TABLE 3-3 
Short-Term Strategy Ranking for Each Evaluation Criterion 

Criterion STS-1 STS-2 STS-3 STS-4

Conservation Cost Efficiency 4 3 2 1 

Ease or Speed of Implementation 1 2 3 3 

Risk 3 2 1 1 

Reliability 2 2 1 1 

Sustainability 2 1 1 1 

Compatibility with Long Term Strategies 1 1 1 1 

Farmer Interest and Support for Adoption 1 1 2 2 

Total 14 12 11 10 

Overall Rank 4 3 2 1 
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4 Recommendations and Conclusions  

An overview of the four short-term strategies considered is provided in Table 4-1, which 
includes a summary of the strategy components, HB1437 expenditures for capital and 
O&M, other grant funds provided, the HB1437 end of period balance, and conservation 
volumes.  

TABLE 4-1 
Summary of Short-Term Strategies for the Planning Period (2010-2014) 

Strategy 

Precision 
Grading 

(total acres) 

Garwood 
Volumetric 

Measurement
(Y/N) 

Check 
Structure 
Retrofits

(No.) 

Total HB1437 
Funds 

Expended
(Capital & 

O&M) 

Other Grant 
Funds 

Expended 

AWCF 
Balance 
End of 

FY-2014 

Conservation 
Volume 

Increment* 
(ac-ft/yr) 

STS-1 30,000 N 0 $2,887,000 $6,661,000 $183,000 5,625 
STS-2 27,500 N 11 $2,901,000 $6,114,000 $172,000 6,240 
STS-3 12,500 Y 11 $2,762,000 $2,833,000 $299,000 6,788 
STS-4 12,500 Y 11 $2,722,000 $2,833,000 $347,000 6,788 
*Note that this is the conservation achieved above the adjusted 2009 conservation level of 3,563 ac-ft/yr. 
 

The combination strategy, STS-4, is the recommended short-term strategy, followed by 
STS-3, due to the advantage provided by reducing capital spending during the earlier 
years of the planning period and delaying the O&M cost.   

The primary advantages that STS-3 and STS-4 have over the other strategies include:  

• They are the most cost effective in terms of projected conservation volume relative to 
cost.  

• They achieve the demand target and could provide a surplus for an equal expenditure 
of funds.  

• They minimize risk by providing multiple options for achieving the target 
conservation volume. 

• They improve reliability through inclusion of volumetric measurement which will 
produce water conservation independent of weather conditions, including drought. 

• They are more sustainable because they do not rely on long term maintenance by 
private individuals to sustain conservation, particularly maintenance by those who do 
not own the land they farm. 

The disadvantages of these strategies include: 

• They may take longer or be more complex to implement because they require 
implementation of multiple conservation strategies, often simultaneously. 
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• They may not have as much farmer support as the short-term strategies that include a 
larger volume of precision grading.  

The STS-4 strategy consists of a combination system of on-farm and in-division 
conservation improvements summarized by the characteristics listed below, while Table 
ES-4 details the AWCF expenditures to implement this short-term strategy.  

• Water demand period – 2010-2014 

• Conservation strategy elements. 

- Precision leveling of approximately 12,500 acres at 2,500 aces per year. 

- Retrofit of ITRC gates at 11  check structures (Lakeside Division-7, Gulf coast 
Division-3, and Garwood Division-1) during 2012, 2013, and 2014. 

- Implementation of volumetric measurement in the Garwood Division during 2010, 
2011, and 2012. 

• Conservation surcharge: 25% (from 2010 to 2014) 

• Conserved water production – over 10,000 acre-feet per year by the end of the period. 

TABLE 4-2 
STS-4 Expenditures for the Planning Period (2010-2014) 

Year 
Precision 
Grading 

Garwood 
Volumetric Measurement 

Check Structure 
Retrofits Total HB1437 

Capital & O&M Capital O&M Capital O&M 
2010 $227,000 $263,000 $34,000 $0 $0 $524,000 
2011 $233,000 $271,000 $70,000 $0 $0 $574,000 
2012 $240,000 $288,000 $109,000 $66,000 $700 $704,000 
2013 $248,000 $0 $113,000 $90,000 $1,600 $453,000 
2014 $255,000 $0 $116,000 $93,000 $2,600 $467,000 
Total $1,203,000 $822,000 $442,000 $249,000 $4,900 $2,722,000 

 

• Funding for STS-4: 

- On-farm precision land leveling projects: EQIP - 45% (may vary depending on 
adopted unit costs) / Ag Fund – 20% (may vary from year to year) / Farmer –35% 
(may vary from year to year) 

- Implementation of in-division volumetric measurement : TWDB Grant– 9.5% / Ag 
Fund –90.5%. 

- Retrofit of ITRC gates in existing check structures: Ag Fund - 100%. 

• HB1437 funding of $2,722,000 is distributed approximately 56% to in-division and 44% 
to on-farm strategies. 

- On-farm conservation: $1,203,000. 
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- In-division conservation: $1,518,000 

- Administration, conservation measurement and verification, and management: 
$375,000. 

• Flexibility of the recommended short-term strategy STS-4: 

- Supplemental funding from EQIP and/or other sources may vary or be eliminated. 
The recommended plan takes advantage of these opportunities as they are 
currently available  as a means of leveraging the HB1437 funds. 

- The Williamson County water demand may increase more rapidly than currently 
forecast (similar to prior forecast), and development of conservation in advance of 
the demands will help sustain water supplies and provide supplemental protection 
from drought, which may reduce the water conservation volumes. 

- Williamson County water supply projects will require significant capital 
investment and most likely some type of long term financing. Establishing the 
volume of water available in advance of the demand and capital investment will 
provide assurance that the water is available and will remain available to support 
the projects and investment. 
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Project No.: 0551-008-01 

Date: July 22, 2009 

Prepared For: Lower Colorado River Authority 

Prepared By: Robert Adams, APAI 
Meredith Wall, APAI 

EXECUTIVE SUMMARY 
At the request of the Lower Colorado River Authority (LCRA), Alan Plummer Associates, Inc. 
(APAI) is providing support to update to the House Bill 1437 (HB 1437) Implementation Plan. 
Information from previous studies was used to identify strategies to be considered and to 
develop the costs and potential water savings for these strategies. The specific conservation 
strategies identified for evaluation include some to be implemented on individual farms ( on-farm 
strategies) and some to be implemented within the LCRA irrigation divisions (in-division 
strategies): 

• On-farm Strategies 
- Precision grading (formerly called laser leveling).  
- Multiple inlets. 
- Precision grading with multiple inlets 
- Conversion of field laterals to pipelines 
- Tailwater recovery 

• In-division Strategies 
- Volumetric sales in the Garwood Division 
- Rehabilitation and lining of selected irrigation division canals. 
- Vegetation control. 
- Addition/replacement of check structures.  
- Conservation Ponds (formerly called balancing reservoirs). 
- SCADA systems.  

Significant data on conservation practice cost and conservation volume was derived from 
information developed in detailed studies completed with the last three years for the LCRA-
SAWS Water Project (LSWP). The on-farm practices were evaluated based on the share of cost 
to be provided from HB1437 funds. For practices in which funding is available from the Natural 
Resources Conservation Service (NRCS) through the Environmental Quality Incentives 
Program (EQIP) the HB1437 share of the costs was set at 30% based on the HB1437 
Implementation Plan (80% if no EQIP funding is available). Most of these practices were 
evaluated for a term or replacement life of 15 years using an interest rate of 5.85%. For the in-
division practices it was assumed that HB1437 provided 100% of the funding with these 
practices having a term or replacement life of 30 years. The current Water Infrastructure Fund 
(WIF) loan rate from the Texas Water Development Board (TWDB) of 2.15% was used to 
estimate the annualized capital cost. Annual operation and maintenance (O&M) costs were also 
included in the in-division costs while the on-farm conservation practice O&M costs were 
assumed to be paid by the farmer with no HB1437 support. 
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All annualized unit costs and O&M costs were evaluated relative to the potential water 
conservation volume or water saved to derive a unit cost in dollars per acre-foot per year. For 
the on-farm practices a farming rotation of three years was also included to adjust the effective 
conservation volume. The resulting unit cost comparison of on-farm and in-division strategies is 
presented in Table ES-1. 

 
Table ES-1 

Capital and Unit Costs for Conservation Strategies 
 

Conservation Strategy
Capital
Cost ($)

HB1437 
Share

%
HB1437 

Share ($)
Savings
(ac-ft/yr)

Annual
HB1437
Capital
Cost ($)

Annual
HB1437

O&M
Cost ($)

Total
Annual
Cost ($)

Unit
Cost

($/ac-ft/yr)

On-Farm Strategies
Precision grading $440 30% $132 0.75 $13.46 $0 $13.46 $53.83
Multiple Inlets (each) $2,200 30% $660 9.86 $47.18 $0 $47.18 $14.35
Multiple inlets $88 30% $26 0.39 $1.89 $0 $1.89 $14.35
Precision grading with multiple inlets $528 30% $158 0.82 $19.75 $0 $19.75 $72.64
Conversion of field laterals to pieplines $245,250 30% $73,575 70.73 $5,260 $0 $5,259.64 $223.08
Tail Water Recovery

Lake Side Division $1,872 80% $1,498 1.46 $107.06 $0 $107.06 $73.29
Gulf Coast Division $2,246 80% $1,797 2.10 $128.45 $0 $128.45 $61.17
Garwood Division $1,901 80% $1,521 1.28 $108.72 $0 $108.72 $84.77

In-Division Strategies
Volumetric Sales-Garwood $873,500 100% $873,500 3,360 $39,811 $100,000 $139,810.71 $41.61

Rehabitation & lining of selected canals $83,831 100% $83,831 31.50 $3,821 $110 $3,930.43 $124.78
Vegetation Control $28,185 100% $28,185 32.26 $1,285 $1,135 $2,420.02 $75.02
Addition/replacement of check 
structures

Check Structures (retrofit) $20,160 100% $20,160 131.25 $919 $202 $1,120.41 $8.54
Check Structures (new) $61,200 100% $61,200 131.25 $2,789 $612 $3,401.26 $25.91

Conservation Pond (Garwood) $3,555,225 100% $3,555,225 1,740 $162,033 $41,500 $203,533.24 $116.97
Conservation Pond (Gulf Coast) $4,087,800 100% $4,087,800 2,610 $186,306 $41,500 $227,805.93 $87.28
SCADA System $9,630,698 100% $9,630,698 5381 $438,930 $468,000 $906,929.51 $168.54  
 

In reviewing the unit costs it is clear that the most cost effective HB1437 funded strategies 
include precision grading for on-farm conservation and volumetric sales in the Garwood Division 
along with retrofit and replacement of check structures for in-division conservation. While the 
multiple inlets strategy appears to be a low cost on-farm practice, there are additional costs 
associated with implementing multiple inlets that could not be quantified and included in the cost 
evaluation. In limited cases multiple inlets may be very costs effective, but experience has 
shown that few farmers implement them even when EQIP funding is available to reduce their 
cost. Conversely, many farmers have implemented precision grading utilizing EQIP funds. 
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INTRODUCTION 
The HB 1437 Agricultural Water Conservation Program (AWCP) authorized LCRA to transfer up 
to 25,000 acre-feet of water each year from the Colorado River basin to Williamson County to 
satisfy municipal water demands, and it established the Agricultural Water Conservation Fund 
(AWCF) to mitigate possible adverse effects of this water transfer on interruptible downstream 
water uses.  As part of the HB 1437 Implementation Plan (LCRA, 2007), costs and fact sheets 
were developed for individual conservation strategies. The costs for the individual strategies 
were re-evaluated in light of more recent information developed for the LCRA-SAWS Water 
Project (LSWP). Costs were compared to costs currently approved by the USDA Natural 
Resources Conservation Service (NRCS) for the Environmental Quality Incentives Program 
(EQIP). Conservation estimates for each strategy are heavily based on quantities developed in 
studies for the LSWP.  

SELECTED STRATEGIES 
Only previously identified and studied strategies will be considered.  Strategies to be considered 
are divided into two groups—on-farm strategies and in-division strategies. The conservation 
strategies to be considered are as follows: 

• On-farm Strategies 
- Precision grading (formerly called laser leveling).  
- Multiple inlets. 
- Precision grading with multiple inlets 
- Conversion of field laterals to pipelines 
- Tailwater recovery 

• In-division Strategies 
- Volumetric sales in the Garwood Division 
- Rehabilitation and lining of selected irrigation division canals. 
- Vegetation control. 
- Addition/replacement of check structures.  
- Conservation Ponds (formerly called balancing reservoirs). 
- SCADA systems.  

ON-FARM CONSERVATION STRATEGIES 
The on-farm strategies were evaluated on the basis of costs and conservation savings 
previously developed in other studies. The NRCS cost share was based on the actual unit cost 
for practices in the 2008 program with the HB1437 share considered to be a maximum of 30% 
of the total capital cost. O&M costs were excluded from the on-farm practices as these costs 
would be incurred by the farmers and would not be compensated by funds form HB1437. 

In order to asses a long term unit cost for individual strategies the life of the practice was 
assessed based on information previously developed and the HB1437 capital costs were 
amortized over this life expectancy. In most cases this is 15 years, but in cases involving 
structures (multiple inlets) or pipelines the life expectancy is 30 years. In addition, an interest 
rate of 5.85% was assumed to apply. These factors along with associated conservation volume 
allows for comparison of HB1437-funded on-farm strategies with in-division strategies on the 
basis of dollars per acre-foot per year. 
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Information for each conservation strategy is reviewed below with details identifying the specific 
cost and performance factors included in Attachment A. This attachment also provides specific 
reference locations within other study reports for each of the cost or performance factors.  

Precision Grading 
Precision grading is the process of grading the land surface, typically using laser-guided 
excavation equipment to improve the flow and control of water across the rice field. The practice 
provides for a more uniform depth of flood, minimizes the number and length of field levees, and 
improves field drainage.  

Previous cost estimates for precision grading were $306 per acre leveled. The current costs, 
based on the Unit Prices for Agricultural Conservation – Update (Parsons, 2007) and the cost 
share amount from the 2008 USDA EQIP provide $1.60 per cubic yard with an allowance of 250 
cubic-yards per acre. This results in a total cost of $400 per acre. This amount will typically 
cover the conversion of a field from ungraded or what has been described in the LSWP studies 
as contour grade to constant grade, the traditional precision grading approach. It may also cover 
the cost of converting a field from constant grade to bench grade, where permanent levees are 
constructed in the field to divide the field into separate basins, but the volume of earthwork 
required to convert a field from contour grade to bench grade may be greater than 250 cubic-
yards per acre. In the HB1437 assessment the additional cost for bench grading would be the 
farmer’s responsibility. 

The previous HB1437 Implementation Study (LCRA, 2007) included a conservation volume 
estimate of 0.75 acre-feet per acre for precision graded or laser leveled fields satisfying the 
EQIP standards. This conservation volume estimate was based on work done in the 1980s as 
part of the “Less Water, More Rice” initiative to promote improved water management practices 
on rice farms and initial field studies performed by Dr. Garry McCauley under the LCRA-SAWS 
Water Project. This conservation volume included an assumption that both a main and ratoon 
crop were irrigated, and that the farm was in a three-year rotation, requiring precision grading of 
3 acres to achieve conservation on one acre every year. These assumptions do not apply to 
every field in production.  

LCRA staff is developing data to confirm the actual field water savings that results from 
precision grading. LCRA has collected data for water use on fields in the Lakeside and Gulf 
Coast Divisions since 1992 when the water measurement program was first instituted, and has 
continued to collect this data for fields that have been precision graded under the HB1437 
program. The historic water use for ungraded fields is being compared to water use since the 
fields were graded. The results will provide an updated estimate of water conservation volume 
for precision grading. It is anticipate that there may be enough data to develop conservation 
estimates unique to each irrigation division. It is important that these conservation verification 
efforts be continued to ensure that a sound conservation basis is established. 

Until the updated estimates of water conservation volume are obtained there is some 
uncertainty about the amount of conservation that can be achieved. As a result it is 
recommended that a conservation confidence factor  be multiplied by the previous conservation 
estimate of 0.75 acre-feet per acre. A conservation confidence factor of 0.75 is recommended 
based on the results of the Rice Water Conservation Analyzer: Uncertainty Analysis (Texas 
AgriLIFE, 2008). The results of the Rice WCA uncertainty analysis indicated that average 
conservation volumes could be achieved 73% of the time, including the drought-of-record. 
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For comparison purposes, another approach to estimating conservation volumes was 
considered. This approach was based on the Rice Water Conservation Analyzer (WCA) model 
developed by Texas AgriLIFE for the LSWP. The Rice WCA model was used to assess the 
potential for water conservation for fields in each of the irrigation divisions. The results are 
presented in Rice Water Conservation Analyzer: Conservation Analysis (Texas AgriLife, 2008).  
The Rice WCA analysis included an evaluation of applying different types of precision grading to 
fields with varying levels of current grading status (for example, changing from contour grade to 
constant grade, or from constant grade to bench grade). The conservation estimates for the 
“average field” ranged from 0.19 acre-feet per acre to 0.64 acre-feet per acre depending upon 
the irrigation division and change in grading status. 

Table 1 presents the summary of conservation savings for the “average field” within each 
division as developed by the Rice WCA model. The “average field” conditions include 
assumptions on field slope, soil type and other factors specific to each irrigation division. The 
estimates also consider that a ratoon crop is grown on 65 percent, 50 percent, and 85 percent, 
of the fields in the Lakeside, Gulf Coast, and Garwood divisions, respectively. 

 
 

Table 1 
Rice WCA Estimates of Conservation Savings for  

Precision Grading 
 

Conservation 
Measure 

Field-Level Water Savings (acre-feet/acre) 

Lakeside 
Division 

Gulf Coast 
Division 

Garwood 
Division 

Contour to Bench 0.46 0.64 0.50 

Contour to Constant 0.19 0.28 0.18 

Constant to Bench 0.27 0.32 0.29 

Ratoon Crop (%) 65 50 85 

These estimates tend to indicate that the current conservation volume projection of 0.75 acre-
feet per acre may be high, but it is also known that these estimates were based on a model that 
was calibrated with a limited data set.  Therefore, the conservation volume of 0.75 acre-feet per 
acre per year should be applied along with the conservation confidence factor until better data 
are developed. 

Multiple Inlets 
“Multiple inlets” is the practice of releasing water at multiple points along the side of a field 
utilizing a field lateral and multiple flow control structures instead of feeding all water through the 
highest section or cut of a rice field and cascading it down through each lower cut to the field 
outlet. The construction of a field lateral and installation of the flow control structures is 
estimated (Parsons, 2008) to cost $2,000 per inlet with each inlet serving about 25 acres. The 
2008 USDA NRCS EQIP cost share amount for a multiple inlet is $1,000 per structure. Parsons 
recommends that the cost per acre served be estimated at $87.  It is important to note that there 
is at least one significant additional cost factor that is not included in these estimates. In order 
for a farmer to access the inlets to control flow there is usually a road constructed down the side 
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of the filed to each of the inlet locations. Therefore, the costs that are omitted are the cost of the 
road and the lost production from both the road and the space occupied by the new field lateral. 
Depending upon the shape of the field, these costs can be significant. 

An alternative approach is to replace the field lateral with a pipeline and install alfalfa valves at 
the inlet locations. This approach requires the installation of pipe and valves in place of the 
multiple inlets. It is addressed separately as the “Conversion of Field Lateral to Pipeline” 
strategy.  

Previous estimates of conservation by multiple inlets, independent of precision grading, were 
0.4 acre-feet per area (Less Water More Rice). For comparison, work performed by Texas 
AgriLife using the Rice WCA model produced conservation estimates 0.34 acre-feet per acre in 
the Lakeside Divisions, 0.47 acre-feet per acre for the Gulf coast Division, and 0.38 acre-feet 
per acre for the Garwood Division.  

It is recommended that an average conservation savings of 0.4 acre-feet per acre be applied for 
multiple inlets in lieu of applying differing factors across the irrigation divisions. Due to 
uncertainty of achieving this conservation volume, it is also recommended that a conservation 
confidence factor of 0.75 be multiplied by the conservation volume for multiple inlets. 

Precision Grading with Multiple Inlets 
Previous conservation strategies considered for the rice growing areas have considered 
precision grading along with multiple inlets. In the Less Water More Rice work the combined 
strategy was assumed to produce conservation savings of 0.9 acre-feet per acre.  

For comparison, conservation estimates developed by Texas AgriLife using the Rice WCA 
model were considered. A summary of these combined conservation volumes by irrigation 
division are presented in Table 2.  

 
Table 2 

Rice WCA Estimates of Conservation Savings for  
Precision Grading in Combination with Multiple Inlets 

 

Conservation Measure 

Field-Level Water Savings (ac-ft/ac) 

Lakeside
Division 

Gulf Coast
Division 

Garwood 
Division 

Contour to Bench + Multiple Inlets 0.87 1.20 0.83 

Contour to Constant + Multiple Inlets 0.58 0.85 0.56 

Constant to Bench + Multiple Inlets 0.72 0.94 0.78 

 

It is recommended that 0.82 acre-feet per acre be applied along with a conservation confidence 
multiplier of 0.75. This value is an average of the varying combinations of precision grading and 
multiple inlets across the three divisions as estimated by Texas AgriLife. LCRA is also collecting 
data on water use for fields that have implemented multiple inlets with precision grading. These 
efforts may provide a better estimate of conservation volume. It is important that these 
conservation verification efforts be continued to ensure that a sound conservation basis is 
established for each conservation practice or strategy. 
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Conversion of Field Laterals to Pipelines 
Conversion of field laterals to pipe is the replacement of small open canals that convey water 
from the irrigation division canal to the field to be irrigated. These field laterals are downstream 
of the measurement structure and are owned and operated by the farmer. Research work 
performed in the early 1980s indicated that field laterals were a significant source of water loss 
in the rice irrigation process. Another use of the field lateral is to serve multiple inlets, as 
previously mentioned. Conversion of field laterals to pipelines is a practice that has been funded 
by EQIP as “Irrigation Water Conveyance, Pipeline” even though there a limited number of 
farmer that choose to make this investment. 

Parsons performed an analysis of field laterals as presented in the report Field Lateral Water 
Losses for the LCRA-SAWS Water Project (2006). This document presents a relationship 
between loss per foot of lateral length versus percent of total field laterals. It was estimated that 
the highest water losses occur in the worst 20% of the laterals with water loss exceeding 50 
gallons per day per foot of lateral. The probability curve is shown in Figure 1. 

 

 
 

Figure 1 
Probability Curve for Water Loss in Field Laterals 
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The cost for converting 20% of the field laterals (60 miles), which have the greatest water loss, 
was estimated at $14,715,000 (Attachment A), resulting in unit costs of $245,250 per mile or 
about $46 per foot. In addition, the farmer would incur annual O&M costs of about $110 per 
mile.  The total annual water savings was estimated to be 4,244 acre-feet per year (Parsons, 
2008), or 70.7 acre-feet per mile of field lateral converted to pipeline.  This is similar to the 
amount of savings (at 0.75 acre-feet per acre precision graded and 75% confidence factor) that 
could be obtained by precision grading about 377 acres of land with one third of the land in rice 
production each year. The cost for converting one mile of field lateral to a pipeline is similar to 
the cost for precision grading about 557 acres. 

 

Tailwater Recovery 
Tailwater recovery systems function by capturing water that may runoff from fields that are in 
production and may also capture water from adjoining fallow fields. The tailwater can either be 
captured in a specially designed impoundment or the lower bench of a bench-graded system. 
The captured water is then either pumped to the head of the field contributing the tailwater or, 
more commonly, to the head of an alternate field having inlets near the tailwater collection 
impoundment.  

As described by Parsons in the 2006 Summary Report—Agricultural Conservation (2007), an 
analysis of full participation,100% adoption by fields in production, demonstrated that tailwater 
systems as a stand alone conservation measure have the potential to save very large quantities 
of water. If fully implemented throughout the irrigation divisions they could save as much as 
85,000 acre-feet per year in normal to wet years, and 57,000 acre-feet per year in low-rainfall 
years. These results could lead to the conclusion that tailwater recovery alone could be used to 
satisfy conservation targets; however, tailwater recovery is a somewhat energy intensive 
conservation strategy relative to others.   

In addition, tailwater recovery costs vary widely depending upon the physical layout of an 
individual farm or group of fields. In cases where one reservoir and associated pumping 
systems may serve several fields (one in production and two in fallow) the unit cost may be as 
low as $135 per acre-foot of water conserved. Alternatively, use of multiple reservoirs and 
pumping systems can increase costs to as much as $300 per acre-foot of water conserved 
(Parsons, 2007). Further, the potential conservation volume achieved by implementing tailwater 
recovery will be reduced as farmers adopt other practices such as precision grading or multiple 
inlets. It is clear that tailwater recovery is most applicable in situations where other practices 
may not be cost effective or technically feasible, which is a limited number of fields. For this 
reason, Texas AgriLIFE established a maximum adoption rate of 10% in their uncertainty 
analysis utilizing Rice WCA (TAES, 2008) to assess combinations of conservation strategies 
that may be implemented to achieve the LSWP target water conservation volume. 

As for cost of implementation, the LCRA-SAWS Water Project socioeconomic team adapted 
output from the Rice WCA analyses to develop capital and O&M costs for use in the Farm 
Income Maximization Model (FIMM). The capital costs developed for each of the irrigation 
divisions are as follows: 

• Lakeside--$1,872 per acre seved. 
• Gulf Coast Division--$2,246 per acre served 
• Garwood Division--$1,901 per acre served 
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In terms of water conservation, the Rice WCA analyses indicated that water conservation in 
each of the irrigation divisions would be: 

• Lakeside Irrigation Division—1.46 acre-feet per acre served 
• Gulf Coast Irrigation Division—2.10 acre-feet per acre served 
• Garwood Irrigation Division—1.28 acre-feet per acre served 

It is important to note that the costs and conservation volumes are highly variable and 
application specific. As noted they are “per acre served.” This means that for some cases a 
tailwater recovery system may serve one field and for another it may serve three fields. 
Therefore, the factors presented are considered an average over a broad range of specific 
conditions. Details are present in Attachment A. 

IN-DIVISION CONSERVATION STRATEGIES 
In-division conservation strategies were evaluated on the basis of estimated capital and O&M 
costs and water savings using a variety of sources for the most recent information. In addition, it 
was conceived that some of the more capital intensive efforts might by funded by borrowing 
money from the Texas Water Development Board’s (TWDB’s) Agricultural Water Conservation 
Fund (AWCF). Some of the expected revenue from the HB1437 Agricultural Water 
Conservation Fund could be committed to pay back these loans, allowing for leveraging of the 
funds in the HB1437 program to accomplish larger projects. Alternatively, many of these 
strategies can be implemented incrementally, by installing a small portion each year without 
incurring debt. The current interest rate on TWDB AWCF loans is 0.49 percent, which is an 
exceptionally low interest rate (Attachment B). The current TWDB interest rate for loans from 
the Water Infrastructure Fund (Attachment B) is 2.15 percent. This rate was applied for 
evaluating the unit cost of in-division conservation strategies. 

Addition of Volumetric Sales in the Garwood Division 
Water sales in the Garwood Irrigation Division are currently performed on the basis of the 
acreage irrigated rather than the volume of water used. It has been proposed to institute 
volumetric sales in the Garwood Division similar to the system used in Lakeside and Gulf Coast 
Divisions as a means of achieving water conservation within this division. 

Volumetric sales of water by irrigation divisions has been shown to reduce water consumption 
within irrigation divisions across the western US when compared to water use when the basis 
for sales was a flat rate system. As noted by L. M. Daws in a memo (2008) to the Texas Water 
Development Board (TWDB), water use for rice in the Lower Neches Valley Authority service 
area decreased by about 1 acre-foot per acre when the authority converted to a volumetric 
measurement and water sales system. The University of Texas LBJ School worked with LCRA 
to assess several factors related to rice water use. The results, based on data for a limited 
number of years, as published in Rice Water Irrigation (2001), indicate that water in the 
Lakeside and Gulf Coast Divisions decreased by about 0.5 acre-feet per acre when volumetric 
measurement was introduced.  

An analysis of the water delivery data within the Lakeside Irrigation Division was compared to 
the water delivery data for the Garwood Irrigation Division to evaluate the potential water 
savings that may result from volumetric sales within the Garwood Division. The results of this 
analysis indicate that 3,360 acre-feet per year could be saved. 
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Initially, Parsons developed a cost estimate for implementing volumetric sales in the Garwood 
Irrigation Division as part of the work completed for the LCRA-SAWS Water Project. However 
the irrigation division staff determined that the work of installing the equipment for measuring 
water use could be performed by the division staff, they developed a separate cost estimate. 
The capital cost for implementing volumetric measurement was estimated at $873,500 with 
annual O&M costs estimated at $100,000. 

Use of WIF loan funds at 2.15 percent interest (30-year loan) to support this type of project 
would result in a unit cost of $41.61 per acre-foot per year. Actual implementation may be 
accomplished over a two or three year period without utilizing loan funds, but amortization 
allows this practice to be compared on an equivalent unit cost basis to others. 

Rehabilitation and Lining of Division Canals. 
One of the common water conservation methods proposed in irrigation divisions that convey 
water through earthen canals is rehabilitation and lining of the canals. Due to years of 
maintenance to control woody vegetation and remove sediment, the earthen canals are often 
much larger than required for the irrigation flow conveyed. The earthen canals lose water 
through evaporation, from the enlarged surface area, and through seepage through the 
enlarged canal bottom. In addition, seepage losses may be significantly higher in areas where 
the soils used for canal construction contain higher portions of sand and/or silt relative to clay.  

While most of the canals in the LCRA irrigation divisions are constructed in tight clay soils, there 
are areas where the canals are known to have high seepage losses. Unfortunately, all of these 
areas have not been identified and located on maps of the canal systems. Under the LSWP 
efforts, Parsons (2008) evaluated the canal systems, by considering the soils and other factors, 
and determined that significant water conservation could be achieved by rehabilitating and lining 
about 10 percent (401 miles) of the existing canals.  Parsons estimated this would cost about 
$33.6 million with an annual O&M cost of $44,000 and that a total of 12,631 acre-feet could be 
saved each year. 

For a one mile section of canal these quantities break down to a capital cost of $83,831 per 
mile, O&M cost of $110 per mile, and water savings of 31.5 acre-feet per mile. 

Use of WIF loan funds at 2.15 percent interest (30-year loan) to support this type of project 
would result in a unit cost of $124.78 per acre-foot per year. 

Vegetation Control 
Earthen canal systems are also know to lose significant quantities of water to woody vegetation 
known as phreatophytes that extract water from the phreatic surface within the soil adjacent to 
the canal and hydrophyllic plants that grow in the saturated conditions along the edges of the 
canals. Together these types of vegetation contribute to evapotranspiration of water from the 
volume conveyed by the canals, which translates to significant losses.  

Parsons inventoried the vegetation condition of canals within the Lakeside, Gulf Coast and 
Garwood Irrigation Divisions early in the LCRA-SAWS Water Project. Each segment of canal 
was classified as having high, medium or low density vegetation. In the Conservation Strategies 
document (Parsons, 2008) proposed removing vegetation from one half of the 110 miles of high 
density vegetation and one half of the 200 miles of medium density vegetation, resulting in 
vegetation removal from 155 miles of canal. Water savings resulted from this vegetation 
removal was estimated at 5,000 acre-feet per year. 
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The total cost to perform this vegetation removal was estimated at $4,368,000 with annual O&M 
cost to maintain these areas as low density vegetation requiring $176,000. The average unit 
cost for vegetation removal is estimated at $28,185 per mile and the unit cost for O&M is 
estimated at $1,135 per mile. 

Use of AWCF loan funds at 2.15 percent interest (30-year loan) to support this type of project 
would result in a unit cost of $75.02 per acre-foot per year. 

Addition/Replacement of Check Structures  
Check structures act as small dams holding the water in the canal system upstream of the 
check at a sufficient elevation to provide flow through the structures that release water to 
individual fields. Currently, there are many check structures with the irrigation divisions that 
cannot be easily adjusted to accommodate changing flow conditions within the systems. In 
addition, many of the check structures cannot be closed during system shut down events 
allowing the canals to drain significantly or completely. Upon restarting the system following a 
shut down, these canals must be completely refilled before irrigation can resume.   

In the previous HB1437 Implementation Plan a strategy was proposed that included SCADA 
(Supervisory Control and Data Acquisition) control of gates within the divisions to provide for 
automatic adjustment in response to changing flow conditions or shut downs. Many of the 
existing check structures were evaluated as part of the LCRA-SAWS Project. The results of the 
evaluation are reported in Report on Use of Conservation Ponds (Internal Regulating 
Reservoirs), Automatic/Remote Control of Canal Gates, and Flow Measurement (Axiom-Blair, 
2007). The results of this study indicated that ITRC gates could be used in conjunction with 
SCADA controlled gates to manage water levels within the canals. 

ITRC gates are a unique irrigation control gate developed by the Irrigation Training and 
Research Center (ITRC) at Cal Poly (California Polytechnic State University) that was not widely 
used at the time of the previous HB1437 Implementation Plan development. The ITRC gates 
function automatically based on a counterweight system to control the water surface elevation 
or head in the canal upstream of the check at a predetermined elevation.  When the head 
increases above the predetermined elevation, the gate opens further, releasing water at a 
higher flow rate. When the head begins to drop, the gate begins to close, until it completely 
closes when there is no flow. 

Axiom-Blair identified 11 check structures that could be retrofitted with the ITRC gate and 28 
check structures that would need full replacement to accommodate the ITRC gate. These gates 
would not be controlled by a SCADA system, but may be monitored by a SCADA system. The 
gates identified as being suitable for retrofit include: 

• Lakeside Irrigation Division--PL1, PL2, ML1, ML5, ML7, ML9, and ML10 
• Gulf Coast Irrigation Division--Live Oak Tree, Office, and Terry 
• Garwood Irrigation Division--McDermott II 

The unit cost for retrofit of existing gates with ITRC gates was estimated (Parsons, 2008) at 
$20,160 per gate, while the unit cost for complete replacement of existing gates was estimated 
at $61,200 per gate. Annual O&M costs are estimated at one percent of the capital costs or 
$202 per gate and $612 per gate for the retrofit and complete replacement, respectively.  

The conservation volume is estimated based on the total conservation volume for 
implementation of a full gate replacement and retrofit program, including the SCADA controlled 
gates. The total conservation volume for 80 gates is estimated at 10,500 acre-feet per year 
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(Parsons, 2008) with the conservation volume for an individual gate estimated at 131.25 acre-
feet per year.  

Use of AWCF loan funds at 2.15 percent interest (30-year loan) to support the ITRC gate 
retrofits results in a unit cost of $8.54 per acre-foot per year, while the unit cost for the ITRC 
gate replacements would be $25.91 per acre-foot per year. 

Conservation Ponds 
Conservation ponds which were previously described as balancing reservoirs within the LCRA 
irrigation divisions would save water by capturing excess water from the canal systems during a 
shut down event. Upon restart of the system the water would be returned to the canals by 
pumping or gravity flow to charge the canals for the restart of irrigation.  

Axiom-Blair evaluated the potential locations and sizes of conservation ponds as part of the 
work completed for the LCRA-SAWS Project. Four 40-acre ponds were identified for the 
Lakeside Division, one 80-acre pond for the Garwood Division, and three ponds (two 80-are 
ponds and one 120-acre pond) were identified for the Gulf Coast Division. 

Costs and conservation volumes were considered for one 80-acre pond in both the Garwood 
and Gulf Coast Divisions. The cost for implementing these ponds was presented in the report 
Structural Conservation Measures for the LCRA Irrigation Divisions (Parsons, 2008), and are 
summarized below in Table 3. 

 
Table 3 

Cost Components for Implementing Conservation Ponds 
 

Component 

Irrigation Division 

Garwood Gulf Coast (West) 

Land $311,500 $224,000 

Earthwork $1,145,000 $1,365,000 

Electric Service $212,000 $212,000 

Pump Station $809,000 $1,071,000 

Outlet $156,000 $156,000 

Subtotal $2,633,500 $3,028,000 

Contingency $921,725 $1,059,800 

Total $3,555,225 $4,087,800 

 

O&M costs are estimated at $41,500 per pond per year. 

The conservation volume was estimated on the basis of filling and draining each pond three 
times during the course of an irrigation season. Therefore, the conservation savings is 
estimated at 1,770 acre-feet per year for the Garwood conservation pond and 2,707 acre-feet 
per year for the Gulf Coast pond. 
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Use of AWCF loan funds at 2.15 percent interest (30-year loan) to support construction of the 
Garwood pond results in a unit cost of about $117 per acre-foot per year, while the unit cost for 
the Gulf Coast pond would be about $87 per acre-foot per year. 

SCADA Systems.  
SCADA control of gates and implementation of a monitoring system that would allow for 
integration of information from the pumping plants with information from the check structures 
was proposed as a means of controlling water levels within the canals, minimizing spills and 
overflows, consistently maintaining water surface elevations in the canals to improve accuracy 
of water measurement systems, and to close gates and contain water during shut down events. 
The components of a SCADA system require electronic devices to monitor the position and 
function of gates and pumps, a communication system to convey this information to a central 
controller, a central controller with appropriate control programming, and actuators to adjust 
gates and other devices in response to instructions from the central controller. 

The SCADA system was described in a greater level of detail in the Report on Use of 
Conservation Ponds (Internal Regulating Reservoirs), Automatic/Remote Control of Canal 
Gates, and Flow Measurement (Axiom-Blair, 2007). The costs were presented by Parsons 
(2008). The central control system and communication network was estimated to cost $1.4 
million and the SCADA controlled gates were estimated at $139,850 per gate (41 gates 
required). The total capital cost including contingency was just over $9.6 million. O&M costs 
were estimated at about $0.5 million per year. 

Total water conserved by this system was estimated to be 131.25 acre-feet per year for each 
gate, coming to a total of 5,381 acre-feet per year for the complete system. 

Use of AWCF loan funds at 2.15 percent interest (30-year loan) to support construction of the 
SCADA system and gates would be about $169 per acre-foot per year. 
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Cost Summary

Conservation Strategy
Capital
Cost ($) Rotation

NRCS 
Cost 

Share $
Farmer 
Share $

HB1437 
Share

%
HB1437 

Share ($)
Savings
(ac-ft/yr)

Effective 
Savings 
(ac-ft/yr)

Term
(yrs)

Int. 
Rate %

Annual
HB1437
Capital
Cost ($)

Annual
HB1437

O&M
Cost ($)

Total
Annual
Cost ($)

Unit
Cost

($/ac-ft/yr)
Unit Cost 

Basis

On-Farm Strategies
Precision grading $440 3 $200 $88 30% $132 0.75 0.25 15 5.85% $13.46 $0 $13.46 $53.83 1 acre

LS-Contour to Bench $440 3 $200 $88 30% $132 0.46 0.15 15 5.85% $13.46 $0 $13.46 $88.09 1 acre
LS-Contour to Constant $440 3 $200 $88 30% $132 0.19 0.06 15 5.85% $13.46 $0 $13.46 $210.65 1 acre
LS-Constant to Bench $440 3 $200 $88 30% $132 0.27 0.09 15 5.85% $13.46 $0 $13.46 $151.40 1 acre
GC-Contour to Bench $440 4 $200 $88 30% $132 0.64 0.16 15 5.85% $13.46 $0 $13.46 $83.90 1 acre
GC-Contour to Constant $440 4 $200 $88 30% $132 0.28 0.07 15 5.85% $13.46 $0 $13.46 $190.00 1 acre
GC-Constant to Bench $440 4 $200 $88 30% $132 0.32 0.08 15 5.85% $13.46 $0 $13.46 $170.00 1 acre
GW-Contour to Bench $440 3 $200 $88 30% $132 0.50 0.17 15 5.85% $13.46 $0 $13.46 $80.75 1 acre
GW-Contour to Constant $440 3 $200 $88 30% $132 0.18 0.06 15 5.85% $13.46 $0 $13.46 $230.71 1 acre
GW-Constant to Bench $440 3 $200 $88 30% $132 0.29 0.10 15 5.85% $13.46 $0 $13.46 $138.43 1 acre

Multiple Inlets (each) $2,200 3 $1,000 $540 30% $660 9.86 3.29 30 5.85% $47.18 $0 $47.18 $14.35 25 acres
Multiple inlets $88 3 $40 $22 30% $26 0.39 0.13 30 5.85% $1.89 $0 $1.89 $14.35 1 acre
Precision grading with multiple inlets $528 3 $250 $120 30% $158 0.82 0.27 15/30 5.85% $19.75 $0 $19.75 $72.64 1 acre

LS-Contour to Bench+MI $528 3 $250 $120 30% $158 0.87 0.29 15/30 5.85% $19.75 $0 $19.75 $67.84 1 acre
LS-Contour to Constant+MI $528 3 $250 $120 30% $158 0.58 0.19 15/30 5.85% $19.75 $0 $19.75 $102.15 1 acre
LS-Constant to Bench+MI $528 3 $250 $120 30% $158 0.72 0.24 15/30 5.85% $19.75 $0 $19.75 $82.29 1 acre
GC-Contour to Bench+MI $528 4 $250 $120 30% $158 1.20 0.30 15/30 5.85% $19.75 $0 $19.75 $65.69 1 acre
GC-Contour to Constant+MI $528 4 $250 $120 30% $158 0.85 0.21 15/30 5.85% $19.75 $0 $19.75 $92.85 1 acre
GC-Constant to Bench+MI $528 4 $250 $120 30% $158 0.94 0.24 15/30 5.85% $19.75 $0 $19.75 $83.74 1 acre
GW-Contour to Bench+MI $528 3 $250 $120 30% $158 0.83 0.28 15/30 5.85% $19.75 $0 $19.75 $71.03 1 acre
GW-Contour to Constant+MI $528 3 $250 $120 30% $158 0.56 0.19 15/30 5.85% $19.75 $0 $19.75 $106.43 1 acre
GW-Constant to Bench+MI $528 3 $250 $120 30% $158 0.78 0.26 15/30 5.85% $19.75 $0 $19.75 $75.96 1 acre

Conversion of field laterals to pieplines $245,250 3 $31,680 139,995 30% $73,575 70.73 23.58 30 5.85% $5,260 $0 $5,259.64 $223.08 1 mile
Tail Water Recovery

Lake Side Division $1,872 3 $0 $374 80% $1,498 1.46 1.46 30 5.85% $107.06 $0 $107.06 $73.29 1 acre
Gulf Coast Division $2,246 3 $0 $449 80% $1,797 2.10 2.10 30 5.85% $128.45 $0 $128.45 $61.17 1 acre
Garwood Division $1,901 3 $0 $380 80% $1,521 1.28 1.28 30 5.85% $108.72 $0 $108.72 $84.77 1 acre

In-Division Strategies
Volumetric Sales-Garwood $873,500 1 $0 $0 100% $873,500 3,360 3360 30 2.15% $39,811 $100,000 $139,810.71 $41.61 1 division

Rehabitation & lining of selected canals $83,831 1 $0 $0 100% $83,831 31.50 32 30 2.15% $3,821 $110 $3,930.43 $124.78 1 mile
Vegetation Control $28,185 1 $0 $0 100% $28,185 32.26 32 30 2.15% $1,285 $1,135 $2,420.02 $75.02 1 mile

Addition/replacement of check structures
Check Structures (retrofit) $20,160 1 $0 $0 100% $20,160 131.25 131 30 2.15% $919 $202 $1,120.41 $8.54 1 gate
Check Structures (new) $61,200 1 $0 $0 100% $61,200 131.25 131 30 2.15% $2,789 $612 $3,401.26 $25.91 1 gate

Conservation Pond (Garwood) $3,555,225 1 $0 $0 100% $3,555,225 1,740 1740 30 2.15% $162,033 $41,500 $203,533.24 $116.97 1 pond
Conservation Pond (Gulf Coast) $4,087,800 1 $0 $0 100% $4,087,800 2,610 2610 30 2.15% $186,306 $41,500 $227,805.93 $87.28 1 pond
SCADA System $9,630,698 1 $0 $0 100% $9,630,698 5381 5381 30 2.15% $438,930 $468,000 $906,929.51 $168.54 41 gates

A-1
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Precision Grading

Costs
Item Amount Units Comments

Capital $1.76 per cubic yard

From Unit Prices for Agricultural Conservation--Update (August, 2007). 
Table 2.1 and page 2-1, multiplied by 1.1 to allow for inflation from date 
of the unit cost report.

Volume 250 cubic yards per acre
From Unit Prices for Agricultural Conservation--Update  (August, 2007). 
Page 2-1. Basis for EQIP in Matagorda and Wharton Counties.

NRCS cost share $0.80 per cubic yard
Practice 464 (row 150) from the NRCS cost tables
<payment schedulestandardstate11-02-07.xls>.

Total Capital Cost
$/acre $440 per acre Calculated 

Total Cost share
$/acre $200 per acre Calculated 

General conservation volum 0.75 ac-ft/acre per year From House Bill 1437 Implementation Study  (May 2007)

Water Savings

Measure Lakeside Gulf Coast Garwood
Completed Grading (Prior 
to 2009) 0.75 From House Bill 1437 Implementation Study  (May 2007)

Contour to Bench 0.46 0.64 0.5
From Rice Water Conservation Analyzer: Conservation Analysis (Feb. 
2008), Executive Summary Table at the top of page 2.

Contour to Constant 0.19 0.28 0.175
Constant to Bench 0.27 0.32 0.29

Other Factors Lakeside Gulf Coast Garwood

Ratoon Crop 65% 50% 85%
From Rice Water Conservation Analyzer: Conservation Analysis  (Feb. 
2008), Table 9, page 19.

Crop Rotation Factor 3 4 3
From Rice Water Conservation Analyzer: Conservation Analysis (Feb. 
2008), Table 9, page 19.

Field Level Water Savings (ac-ft/acre)
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Multiple Inlets

Item Amount Units Comments

Capital $2,200.00 /Structure

From Unit Prices for Agricultural Conservation--Update (August, 
2007). Multiplied by 1.1 to allow for inflation from the date of the unit 
price report.

NRCS Cost Share $1,000.00 /Structure
Practice 587 (row 211) from the NRCS cost tables
<payment schedulestandardstate11-02-07.xls>.

O&M (annual) $55.00 /Structure Calculated based on 2.5% of the capital cost.

Area Served 25 acres/struct
From Unit Prices for Agricultural Conservation--Update (August, 
2007). 

Savings

Lakeside 0.342 ac-ft/acre
From Rice Water Conservation Analyzer: Conservation Analysis (Feb. 
2008), Executive Summary Table at the top of page 2.

Gulf Coast 0.467 ac-ft/acre "
Garwood 0.375 ac-ft/acre "
Average 0.394 ac-ft/acre

Unit Costs
Capital $88.00 /acre Calculated

O&M $2.20 /acre Calculated

NRCS Cost Share
Capital $40.00 /acre Calculated

Unit Savings 0.394 ac-ft/acre Calculated
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Precision Grading + Multiple Inlets

**For Costs and Cost share rates see worksheets 'Precision Grading' and 'Multiple Inlets'

Conservation Volumes Comments

Conservation
Measure Lakeside Gulf Coast Garwood

Division Division Division Evaluated from RiceWCA spreadsheets: 
Contour to Bench + Multiple 
Inlets 0.87 1.20 0.83 Lakeside: LS-B2A-MI.xls, LS-C2A-MI.xls, LS-C2B-MI.xls
Contour to Constant + Multiple 
Inlets 0.58 0.85 0.56 Gulf Coast:GC-C2A-MI.xls, GC-C2B-MI.xls, GC-B2A-MI.xls
Constant to Bench + Multiple 
Inlets 0.72 0.94 0.78 Garwood: GW-B2A-MI.xls, GW-C2A-MI.xls, GW-C2B-MI.xls

Ratoon Crop % 65 50 85
From Rice Water Conservation Analyzer: Conservation Analysis (Feb. 
2008), Table 9, page 19.

PG + Multiple Inlets (general) 0.82 ac-ft/ac
Based on an evaluation of the overall benefit of combined practices as 
shown in the table above.

NRCS Cost Share

Multiple Inlet Incentive $10.00 per acre
Practice 449 (row 141) from the NRCS cost tables
<payment schedulestandardstate11-02-07.xls>.

District Level Conservation (ac-ft/ac)

A-4



Conservation Practice Costs Workbook

Field Laterals

Item Amount Units Comments

Capital $14,715,000

Based on Table 4.1 value for Field Lateral Capital Cost (without contingency--$10,900,000), 
Final Report-Conservation Strategies in the LCRA Irrigation Divisions - 2007, May 23, 2008. 
Then multiplied by 1.35 to account for 35% contingency.

O&M $147,150 Same table, Table 4.1. No entry provided for O&M cost. Estimated at 1% of capital.

Length 60 miles
Table 2.2 and 2nd paragraph page 2-6. Final Report-Conservation Strategies in the LCRA 
Irrigation Divisions - 2007, May 23, 2008.

Savings 4,244 ac-ft/yr
Based on Table 4.1. Final Report-Conservation Strategies in the LCRA Irrigation Divisions - 
2007, May 23, 2008.

Unit Capital Cost
$/mile $245,250 per mile Calculated without amortization

$/ft $46 per ft
Calculated without amortization. Note that this cost is comparable to pipeline costs recently 
developed for the WCWID No. 2 project. (RFA)

$/ac-ft $3,467.25 per ac-ft Calculated without amortization

Unit O&M Cost
$/mile $2,453 per mile Calculated
$/ac-ft $34.67 per ac-ft Calculated

Savings
70.733 ac-ft/mile Calculated

0.06 ac-ft/acre
From Rice Water Conservation Analyzer: Conservation Analysis (Feb. 2008), Executive 
Summary Table at the top of page 2.

NRCS Cost Share

Capital $6.00 per ft.
Practice 430EE (row 118) from the NRCS cost tables
<payment schedulestandardstate11-02-07.xls>.

$31,680 per mi. Calculated
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Tailwater Recovery

Item Amount Units Comments
Capital

Lakeside $1,872 ac From SET Analysis
Gulf Coast $2,246 ac From SET Analysis
Garwood $1,901 ac From SET Analysis

Savings
Lakeside 1.46 ac-ft/ac From RiceWCA Model run data file <LS-TW.xls>
Gulf Coast 2.10 ac-ft/ac From RiceWCA Model run data file <GC-TW.xls>
Garwood 1.28 ac-ft/ac From RiceWCA Model run data file <GW-TW.xls>

NRCS Cost Share
Capital

Lakeside $0
Gulf Coast $0
Garwood $0
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Volumetric Sales in the Garwood Division

Cost: Comments

Capital $873,500
Based on estimate developed by irrigation division staff: 
<Garwood Cost Assement (2).xls>

O&M $100,000
Based on estimate developed by irrigation division staff: 
<Garwood Cost Assement (2).xls>

Savings 3,360 ac-ft/yr Developed jointly by APAI and LCRA. See spreadsheet analysis.
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Rehabilitate and Line Canals

Item Amount Units Comments

Capital $33,615,000 

Based on Table 4.1 value for 10% high loss canals, Capital Cost (without contingency--
$24,900,000), Final Report-Conservation Strategies in the LCRA Irrigation Divisions - 2007, 
May 23, 2008. Then multiplied by 1.35 to account for 35% contingency.

O&M $44,000 Same table. Annual O&M with Contingency

Length 400.98 miles
Based on total loss rate (cell B7) divided by the average of the loss rate per mile for the 95th 
percentile (24 ac-ft/mi) and 85th percentile (39 ac-ft/mi). 

Savings 12,631 ac-ft/yr
Based on Table 4.1. Final Report-Conservation Strategies in the LCRA Irrigation Divisions - 
2007, May 23, 2008.

Unit Capital Cost
$/mile $83,831 per mile Calculated 
$/ac-ft $2,661.31 per ac-ft Calculated 

Unit O&M Cost
$/mile $110 per mile Calculated
$/ac-ft $3.48 per ac-ft Calculated for 1-yr cost.

Savings 31.500 ac-ft/mile Calculated
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Vegetation Control

Item Amount Units Comments

Capital $4,368,600

Based on Table 4.1 value for Vegetation Control Capital Cost (without contingency--
$3,236,000), Final Report-Conservation Strategies in the LCRA Irrigation Divisions - 2007, 
May 23, 2008. Then multiplied by 1.35 to account for 35% contingency.

O&M $176,000 Same table, Table 4.1. Annual O&M with Contingency

Length 155 miles

Page 3-3, Heading 3.1.5, Final Report-Conservation Strategies in the LCRA Irrigation 
Divisions - 2007, May 23, 2008.  200 miles of medium density vegetation and 110 miles of 
high density vegetation; half to be controlled.

Savings 5,000 ac-ft/yr
Based on Table 4.1. Final Report-Conservation Strategies in the LCRA Irrigation Divisions - 
2007, May 23, 2008.

Unit Capital Cost
$/mile $28,185 per mile Calculated 
$/ac-ft $873.72 per ac-ft Calculated 

Unit O&M Cost
$/mile $1,135 per mile Calculated
$/ac-ft $35.20 per ac-ft Calculated

Savings 32.2581 ac-ft/mile Calculated
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Rehabilitate/Replace Check Structures

Cost Comments
Capital

ITRC Gates (39)

Reuse Existing Structure (11) $20,160 per gate

From Conservation Strategies in the LCRA Irrigation Divisions--2007 
(May, 2008). Page 2-9 for current costs. See Report on Use of 
Conservation Ponds (Internal Regulating Reservoirs), Automatic/Remote 
Control of Canal Gates, and Flow Measurement  (November, 2007) page 
29 for identification of gates to be retrofitted. 

Replace Concrete Structures (28) $61,200 per gate

Compare list of gates on page 29 of the document referenced above to 
the total number of ITRC gates in Table 6 on page 34 to obtain the 
number of ITRC gates that need full replacement. See the photos and 
maps in Appendix D for a more complete identification of check gates.

SCADA Gates (41) $139,850 per gate

See Table 2.7, page 2-9 of Conservation Strategies in the LCRA Irrigation 
Divisions--2007 (May, 2008). This is the total of the structure cost plus 
0.25 miles of electrical transmission line at $63,400 per mile.

O&M
ITRC Gates (39)
Reuse Existing Structure (11) $201.60 per gate Estimated at 1% of total capital.
Replace Concrete Structures (28) $612.00 per gate Estimated at 1% of total capital.

SCADA Gates (41) $1,398.50 per gate Estimated at 1% of total capital.

Savings

Savings (80 gates)   total 10,500 ac-ft/yr

Total (all structures replaced--39 ITRC gates and 41 SCADA controlled 
gates) 10,500 acre-feet/year. See Conservation Strategies in the LCRA 
Irrigation Divisions--2007  (May, 2008), Table 4.1.

Savings per gate 131.25 ac-ft per gate Calculated
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Conservation Ponds

Garwood (40 acres) Capital O&M Comments

Land $311,500
See Table 4.3, page 11, of Structural Conservation Measures for the LCRA 
Irrigation Divisions (July 2008).

Earthwork $1,145,000 $7,750
See Table 4.4, page 11, of Structural Conservation Measures for the LCRA 
Irrigation Divisions (July 2008).

Electric Service $212,000
See Table 4.5, page 12, of Structural Conservation Measures for the LCRA 
Irrigation Divisions (July 2008).

Pump Station $809,000 $31,000
See Table 4.6, page 13, of Structural Conservation Measures for the LCRA 
Irrigation Divisions (July 2008).

Outlet $156,000 $2,750
See Table 4.7, page 13, of Structural Conservation Measures for the LCRA 
Irrigation Divisions (July 2008).

Subtotal $2,633,500 Calculated 
Contingency $921,725 35% Based on LSWP standard for engineering and other costs.
Total $3,555,225 $41,500 Calculated 

Savings 1,740 ac-ft/yr $2,043.23 per ac-ft

See page 22 of Report on Use of Conservation Ponds (Internal Regulating 
Reservoirs), Automatic/Remote Control of Canal Gates, and Flow 
Measurement  (November, 2007). Conservation is estimated as 3 times the 
volume of the pond, or the pond is sized at 1/3 of the total volume that may 
be captured during a season.

Gulf Coast West (120 acres) Capital O&M

Land $224,000
See Table 4.3, page 11, of Structural Conservation Measures for the LCRA 
Irrigation Divisions (July 2008).

Earthwork $1,365,000 $7,750
See Table 4.4, page 11, of Structural Conservation Measures for the LCRA 
Irrigation Divisions (July 2008).

Electric Service $212,000
See Table 4.5, page 12, of Structural Conservation Measures for the LCRA 
Irrigation Divisions (July 2008).

Pump Station $1,071,000 $31,000
See Table 4.6, page 13, of Structural Conservation Measures for the LCRA 
Irrigation Divisions (July 2008).

Outlet $156,000 $2,750
See Table 4.7, page 13, of Structural Conservation Measures for the LCRA 
Irrigation Divisions (July 2008).

Subtotal $3,028,000 Calculated
Contingency $1,059,800 35% Based on LSWP standard for engineering and other costs.
Total $4,087,800 $41,500 Calculated

Savings 2,610 ac-ft/yr $1,566.21 per ac-ft

See page 22 of Report on Use of Conservation Ponds (Internal Regulating 
Reservoirs), Automatic/Remote Control of Canal Gates, and Flow 
Measurement  (November, 2007). Conservation is estimated as 3 times the 
volume of the pond, or the pond is sized at 1/3 of the total volume that may 
be captured during a season.
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SCADA System

Cost Comments
Capital

Central Control

Capital Cost $1,400,000 total
From Conservation Strategies in the LCRA Irrigation Divisions--2007 (May, 
2008). Page 2-13, Table 2.10.

SCADA Gates $139,850 per gate

See Table 2.7, page 2-9 of Conservation Strategies in the LCRA Irrigation 
Divisions--2007 (May, 2008). This is the total of the structure cost plus 0.25 
miles of electrical transmission line at $63,400 per mile.

SCADA Gates (41) $5,733,850 total Calculated

Subtotal $7,133,850 Calculated
Contingency $2,496,848 Calculated at 35% based on LSWP standard.

Total $9,630,698 Calculated

O&M

Central Control and Gates $468,000 per year
See Table 4.2 page 4-4 of Conservation Strategies in the LCRA Irrigation 
Divisions--2007  (May, 2008)

Savings

Savings (80 gates)   total 10,500 ac-ft/yr

Total (all structures replaced--39 ITRC gates and 41 SCADA controlled 
gates) 10,500 acre-feet/year. See Conservation Strategies in the LCRA 
Irrigation Divisions--2007  (May, 2008), Table 4.1.

Savings per gate 131.25 ac-ft per gate Calculated
Savings for 41 gates 5,381         ac-ft Calculated
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Interest Rates 
LENDING RATE MEMORANDUM 

February 6, 2009 
  

Listed below are the Current Average Lending Rates (ALR) used by the Texas Water Development Board, 
assuming a level debt service. Actual rates will vary with length and structure. The ALR listed below are subject 
to change and availability of funds. These rates are listed for comparative and marketing purposes only. 

Note: new fixed GO bond rates approved by resolution at Board Meeting on 12/04/07. 

 AVERAGE AVERAGE RATE 
GENERAL OBLIGATION 
BONDS1) 

LOAN 
YRS 

MARKET
(2) TWDB 

Development Fund (Tax 
Exempt) 22 5.85% 5.00% 
Development Fund (Taxable) 22 8.19% 7.00% 
EDAP/Tax Exempt: 22 5.85% 5.11% 
State Participation* 35 6.45% 5.54% 
Agricultural Loans (Taxable) 7 5.18% 0.49% 
Rural Water Assistance Fund 
(AMT) 40 N/A 5.15% 

Water Infrastructure Fund  20 5.85% 2.15% 
    

 AVERAGE AVERAGE RATE 

STATE REVOLVING FUNDS
LOAN 
YRS MARKET

TWDB
(3) 

Clean Water SRF (Insured)** 20 4.30% 3.35% 
Clean Water SRF (Non-Rated)
** 20 5.35% 4.40% 

    
Drinking Water SRF (Insured)
*** 20 4.30% 2.80% 
Drinking Water SRF (Non-
Rated)*** 20 5.35% 3.85% 

Home About Assistance Planning Data Mapping Publications Search Customer Service 

1http://www.twdb.state.tx.us/assistance/financial/fin_infrastructure/interest.asp
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HB 1437 Conservation Strategy Selection Workbook STS-1
Unit Costs and Variables Worksheet

Enter costs and variables into blue boxes. To return to the instructions/main menu immediately or after completing the update, click the button.

GENERAL PRE-2009 SHORT TERM PLAN

Inflation Rate (Capital and O&M) = 3% Acreage leveled = 12,160 acres
Interest Earned on Unused Fund Balance = 2.00% Conservation per acre leveled = 0.75 acre-ft/acre

Annual Administrative Costs = $75,000 Conservation Confidence = 75%
Fund Balance at end of FY = $895,236 Rotation = 3 :1

Base Surcharge Rate = 25%

WATER CONSERVATION STRATEGIES

Precision Grading Rehabilitation and Lining of District Canals

Unit Capital Cost = $440 acre-1 Unit Capital Cost = $83,831 mile-1

Unit O&M Cost = $0 acre-1 Annual O&M Cost = $110 mile-1

Annual Savings = 0.75 ac-ft/acre Annual Savings = 31.5 ac-ft/mile
Volumetric Savings Confidence = 75% Volumetric Savings Confidence = 75%

HB1437 Funding % = 20% HB1437 Funding % = 50%
EQIP Funding % = 45% Federal/Other Funding % = 50%

Annual Savings Table
Field Level Water Savings (ac-ft/acre) Vegetation Control

Measure Lakeside Gulf Coast Garwood
General 0.75 0.75 0.75 Unit Capital Cost = $28,185 mile-1

Contour to Bench 0.46 0.64 0.50 Annual O&M Cost = $1,135 mile-1

Contour to Constant 0.19 0.28 0.18 Annual Savings = 32.3 ac-ft/mile
Constant to Bench 0.27 0.32 0.29 Volumetric Savings Confidence = 75%

HB1437 Funding % = 50%
Federal/Other Funding % = 50%

Other Factors Lakeside Gulf Coast Garwood
Ratoon Crop 65% 50% 85%
Crop Rotation Factor 3 4 3 Addition/Replacement of Check Structures

Unit Capital Cost (retrofit) = $20,160 ea.
Multiple Inlets Unit Capital Cost (new) = $61,200 ea.

Annual O&M Cost (retrofit) = $202 ea.
Unit Capital Cost = $88 acre-1 Annual O&M Cost (new) = $612

Annual O&M Cost = $2.20 acre-1 Annual Savings = 131 ac-ft/yr (ea.)
Annual Savings = 0.39 ac-ft/acre Volumetric Savings Confidence = 75%

Volumetric Savings Confidence = 75% HB1437 Funding % = 100%
HB1437 Funding % = 20% Federal/Other Funding % = 0%

EQIP Funding = 45%

Conservation Ponds
Convert Field Laterals to Pipe

Unit Capital Cost (Garwood) = $3,555,225 ea.
Unit Capital Cost = $245,250 mile-1 Annual O&M Cost (Garwood) = $41,500 ea.

Annual O&M Cost = $2,453 mile-1 Annual Savings (Garwood) = 1,740 ac-ft (ea.)
Annual Savings = 70.7 ac-ft/mile Volumetric Savings Confidence = 75%

Volumetric Savings Confidence = 75%
HB1437 Funding % = 20% Unit Capital Cost (Gulf Coast) = $4,087,800 ea.

EQIP Funding % = 13% Annual O&M Cost (Gulf Coast) = $41,500 ea.
Annual Savings (Gulf Coast) = 2,610 ac-ft (ea.)

Volumetric Savings Confidence = 75%
Addition of Volumetric Sales in the Garwood Division

HB1437 Funding % = 50%
Total Capital Cost = $873,500 Federal/Other Funding % = 50%
Annual O&M Cost = $100,000

Annual Savings = 3,360
Volumetric Savings Confidence = 100% SCADA

HB1437 Funding = $774,281
BuRec Grant = $0 Total Capital Cost = $9,630,698
TWDB Grant = $99,219 Annual O&M Cost = $468,000
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HB 1437 Conservation Strategy Selection Workbook
Strategy Selection Input Worksheet

Enter Acres or Discrete Units in blue boxes to create conservation strategy. To return to the instructions/main menu immediately or after completing th

On-Farm Strategies

Precision Grading 
General for All 

Multiple 
Inlets

Field 
Laterals 
to Pipe

Vol 
Garwood 

Sales

Rehab 
Canals

Veg 
Control Cons Ponds

Divisions/
Methods

Units Acres Acres Miles N/A Miles Miles Ea. Ea. Ea. ac-ft/yr ac-ft/yr
2008 & Prior 12,160 2,280

2009 6,845 1,283 3,563
2010 6,000 1,125 4,688
2011 6,000 1,125 5,813
2012 6,000 1,125 6,938
2013 6,000 1,125 8,063
2014 6,000 1,125 9,188
2015 6,000 1,125 10,313
2016 6,000 1,125 11,438
2017 6,000 1,125 12,563
2018 6,000 1,125 13,688
2019 6,000 1,125 14,813
2020 6,000 1,125 15,938
2021 6,000 1,125 17,063
2022 6,000 1,125 18,188
2023 6,000 1,125 19,313
2024 6,000 1,125 20,438
2025 6,000 1,125 21,563

Year

In-District Strategies

New Retrofit Garwood

Check Structures Annual 
Conservation 

Volume 
Increment

Conservation 
Volume to Date
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HB 1437 Conservation Strategy Selection Workbook STS-1
Projected Water Demands Worksheet

Total Georgetown CTSUD Liberty Hill Round Rock Customer 
1

Customer 
2 Customer 3 Customer 4 Customer 5

Demand Demand Demand Demand Demand Demand Demand Demand Demand Demand
(ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr)

2005 0 0 0 0 0 0 0 0 0 0
2006 0 0 0 0 0 0 0 0 0 0
2007 0 0 0 0 0 0 0 0 0 0
2008 0 0 0 0 0 0 0 0 0 0
2009 0 0 0 0 0 0 0 0 0 0
2010 0 0 0 0 0 0 0 0 0 0
2011 0 0 0 0 0 0 0 0 0 0
2012 500 0 0 500 0 0 0 0 0 0
2013 500 0 0 500 0 0 0 0 0 0
2014 700 0 0 500 200 0 0 0 0 0
2015 1,800 0 0 600 1,200 0 0 0 0 0
2016 2,900 0 0 600 2,300 0 0 0 0 0
2017 4,000 0 0 600 3,400 0 0 0 0 0
2018 5,100 0 0 600 4,500 0 0 0 0 0
2019 6,300 0 0 600 5,700 0 0 0 0 0
2020 7,500 0 0 600 6,900 0 0 0 0 0
2021 7,500 0 0 600 6,900 0 0 0 0 0
2022 7,500 0 0 600 6,900 0 0 0 0 0
2023 7,500 0 0 600 6,900 0 0 0 0 0
2024 7,500 0 0 600 6,900 0 0 0 0 0
2025 12,044 0 0 600 11,444 0 0 0 0 0

Year

Enter demand for each respective customer in the blue boxes or idenify a new customer for one 
of the colums labeled "Customer X." To return to the instructions/main menu immediately or 
after completing the update, click the button.
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LCRA Water Rate Worksheet

2005 $105 $52.50
2006 $115 $57.50
2007 $115 $57.50
2008 $126 $63.00
2009 $126 $63.00
2010 $138 $69.00
2011 $151 $75.50
2012 $151 $75.50
2013 $165 $82.50
2014 $165 $82.50
2015 $181 $90.50
2016 $181 $90.50
2017 $198 $99.00
2018 $198 $99.00
2019 $217 $108.50
2020 $217 $108.50
2021 $238 $119.00
2022 $238 $119.00
2023 $261 $130.50
2024 $261 $130.50
2025 $286 $143.00

Year Normal Rate  
($/ac-ft)

Reservation Fee  
($/ac-ft)

Enter the water rate in the blue boxes. To return to the instructions/main menu immediately or 
after completing the update, click the above button.
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Surcharge Rate Worksheet

To change the surcharge rate, please click the button.
To return to the instructions/main menu, please click the button.

2005 25%
2006 25%
2007 25%
2008 25%
2009 25%
2010 25%
2011 25%
2012 25%
2013 25%
2014 25%
2015 25%
2016 25%
2017 25%
2018 25%
2019 25%
2020 25%
2021 25%
2022 25%
2023 25%
2024 25%
2025 25%

Year Surcharge 
Rate
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Fund Revenue Worksheet

To return to the instructions/main menu, please click the following button.

2005 -$                 328,125.00$    328,125.00$        
2006 -$                 359,375.00$    359,375.00$        
2007 -$                 359,375.00$    359,375.00$        
2008 -$                 393,750.00$    393,750.00$        
2009 -$                 393,750.00$    393,750.00$        
2010 -$                 431,250.00$    431,250.00$        
2011 -$                 471,875.00$    471,875.00$        
2012 18,875.00$      462,437.50$    481,312.50$        
2013 20,625.00$      505,312.50$    525,937.50$        
2014 28,875.00$      501,187.50$    530,062.50$        
2015 81,450.00$      524,900.00$    606,350.00$        
2016 131,225.00$    500,012.50$    631,237.50$        
2017 198,000.00$    519,750.00$    717,750.00$        
2018 252,450.00$    492,525.00$    744,975.00$        
2019 341,775.00$    507,237.50$    849,012.50$        
2020 406,875.00$    474,687.50$    881,562.50$        
2021 446,250.00$    520,625.00$    966,875.00$        
2022 446,250.00$    520,625.00$    966,875.00$        
2023 489,375.00$    570,937.50$    1,060,312.50$     
2024 489,375.00$    570,937.50$    1,060,312.50$     
2025 861,146.00$    463,177.00$    1,324,323.00$     

Year Usage Reservation Total
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Conservation Summary: Annual Conservation Increment by Strategy

To return to the instructions/main menu, please click the button.

On-Farm Strategies In-Division Strategies
Precision Grading

General
for All Divsions/ 

Methods
Garwood

Gulf 
Coast

2009 1,283 0 0.0 0 0.0 0.0 0 0 0 0 1,283
2010 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125
2011 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125
2012 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125
2013 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125
2014 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125
2015 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125
2016 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125
2017 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125
2018 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125
2019 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125
2020 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125
2021 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125
2022 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125
2023 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125
2024 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125
2025 1,125 0 0.0 0 0.0 0.0 0 0 0 0 1,125

TOTAL 19,283 0 0 0 0 0 0 0 0 0
*all units are in acre-feet/year

Annual 
Conservation 

Volume 
IncrementYear

Multiple 
Inlets

Field 
Laterals 
to Pipe

Vol 
Garwood 

Sales

Check 
Structures
(retrofit)

Rehab 
Canals

Veg 
Control 

Check 
Structures

(new)

Cons Ponds
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HB 1437 Conservation Strategy Selection Workbook STS-1
Precision Grading Cost Worksheet

To return to the instructions/main menu, please click the button.

Cost Sharing Table

Cost Federal/Other HB 1437
Property 
Owner

Capital 45% 20% 35%
O&M 0% 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Total HB1437 Cost by Year
General for Lakeside Division Gulf Coast Division Garwood Division
All Divisions
All Methods

General
Contour 
to Bench

Contour to 
Constant

Constant 
to Bench General

Contour 
to Bench

Contour 
to 

Constant
Constant 
to Bench General

Contour 
to Bench

Contour 
to 

Constant
Constant 
to Bench

Total by 
Division/
Method

2009 $250,692
2010 $543,840 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2011 $560,155 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2012 $576,960 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2013 $594,269 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2014 $612,097 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2015 $630,460 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2016 $649,373 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2017 $668,855 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2018 $688,920 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2019 $709,588 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2020 $730,875 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2021 $752,802 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2022 $775,386 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2023 $798,647 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2024 $822,607 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2025 $847,285 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Year
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HB 1437 Conservation Strategy Selection Workbook STS-1
Volumetric Garwood Sales Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost TWDB Grant
BuRec 
Grant HB 1437

Capital $99,219 $0 $774,281
O&M 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Year Total Capital O&M

Total 
Annual 

Cost
2009 $0 $0 $0
2010 $0 $0 $0
2011 $0 $0 $0
2012 $0 $0 $0
2013 $0 $0 $0
2014 $0 $0 $0
2015 $0 $0 $0
2016 $0 $0 $0
2017 $0 $0 $0
2018 $0 $0 $0
2019 $0 $0 $0
2020 $0 $0 $0
2021 $0 $0 $0
2022 $0 $0 $0
2023 $0 $0 $0
2024 $0 $0 $0
2025 $0 $0 $0
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HB 1437 Conservation Strategy Selection Workbook STS-1
Check Structures Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table
Cost Federal HB 1437

Capital 0% 100%
O&M 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Total Capital O&M
Total 

Capital O&M

Total 
Annual 

Cost
2009 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0
2011 $0 $0 $0 $0 $0
2012 $0 $0 $0 $0 $0
2013 $0 $0 $0 $0 $0
2014 $0 $0 $0 $0 $0
2015 $0 $0 $0 $0 $0
2016 $0 $0 $0 $0 $0
2017 $0 $0 $0 $0 $0
2018 $0 $0 $0 $0 $0
2019 $0 $0 $0 $0 $0
2020 $0 $0 $0 $0 $0
2021 $0 $0 $0 $0 $0
2022 $0 $0 $0 $0 $0
2023 $0 $0 $0 $0 $0
2024 $0 $0 $0 $0 $0
2025 $0 $0 $0 $0 $0

Retrofit

Cost

New Structures
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HB 1437 Conservation Strategy Selection Workbook STS-1
Multiple Inlets Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost
Federal/O

ther HB 1437
Property 
Owner

Capital 45% 20% 35%
O&M 0% 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Year
Total 

Capital
Debt 

Service O&M
2009 $0 $0
2010 $0 $0
2011 $0 $0
2012 $0 $0
2013 $0 $0
2014 $0 $0
2015 $0 $0
2016 $0 $0
2017 $0 $0
2018 $0 $0
2019 $0 $0
2020 $0 $0
2021 $0 $0
2022 $0 $0
2023 $0 $0
2024 $0 $0
2025 $0 $0
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HB 1437 Conservation Strategy Selection Workbook STS-1
Field Laterals Cost Worksheet

To return to the instructions/main menu, please click the button.

Cost Sharing Table

Cost
Federal/O

ther HB 1437
Property 
Owner

Capital 13% 20% 67%
O&M 0% 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Year
Total 

Capital
Debt 

Service O&M
2009 $0 $0
2010 $0 $0
2011 $0 $0
2012 $0 $0
2013 $0 $0
2014 $0 $0
2015 $0 $0
2016 $0 $0
2017 $0 $0
2018 $0 $0
2019 $0 $0
2020 $0 $0
2021 $0 $0
2022 $0 $0
2023 $0 $0
2024 $0 $0
2025 $0 $0
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HB 1437 Conservation Strategy Selection Workbook STS-1
Rehabilitate and Line Canals Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost
Federal/O

ther HB 1437
Property 
Owner

Capital 50% 50% 0%
O&M 0% 100% 0%

Amortization Period : 10 years
Interest Rate : 6%

Year
Total 

Capital
Debt 

Service O&M
2009 $0 $0 $0
2010 $0 $0 $0
2011 $0 $0 $0
2012 $0 $0 $0
2013 $0 $0 $0
2014 $0 $0 $0
2015 $0 $0 $0
2016 $0 $0 $0
2017 $0 $0 $0
2018 $0 $0 $0
2019 $0 $0 $0
2020 $0 $0 $0
2021 $0 $0 $0
2022 $0 $0 $0
2023 $0 $0 $0
2024 $0 $0 $0
2025 $0 $0 $0
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HB 1437 Conservation Strategy Selection Workbook STS-1
Vegetative Controls Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost Federal HB 1437
Property 
Owner

Capital 50% 50% 0%
O&M 0% 100% 0%

Amortization Period : 10 years
Interest Rate : 6%

Year Total Capital
Debt 

Service O&M
2009 $0 $0 $0
2010 $0 $0 $0
2011 $0 $0 $0
2012 $0 $0 $0
2013 $0 $0 $0
2014 $0 $0 $0
2015 $0 $0 $0
2016 $0 $0 $0
2017 $0 $0 $0
2018 $0 $0 $0
2019 $0 $0 $0
2020 $0 $0 $0
2021 $0 $0 $0
2022 $0 $0 $0
2023 $0 $0 $0
2024 $0 $0 $0
2025 $0 $0 $0
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HB 1437 Conservation Strategy Selection Workbook STS-1
Conservation Ponds

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost Federal/Other HB 1437
Property 
Owner

Capital 50% 50% 0%
O&M 0% 100% 0%

Amortization Period : 30 years
Interest Rate : 6%

Total Capital O&M
Total 

Capital O&M
2009 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0
2011 $0 $0 $0 $0 $0
2012 $0 $0 $0 $0 $0
2013 $0 $0 $0 $0 $0
2014 $0 $0 $0 $0 $0
2015 $0 $0 $0 $0 $0
2016 $0 $0 $0 $0 $0
2017 $0 $0 $0 $0 $0
2018 $0 $0 $0 $0 $0
2019 $0 $0 $0 $0 $0
2020 $0 $0 $0 $0 $0
2021 $0 $0 $0 $0 $0
2022 $0 $0 $0 $0 $0
2023 $0 $0 $0 $0 $0
2024 $0 $0 $0 $0 $0
2025 $0 $0 $0 $0 $0

Gulf Coast
Debt 

ServiceCost

Garwood
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HB 1437 Conservation Strategy Selection Workbook STS-2
Unit Costs and Variables Worksheet

Enter costs and variables into blue boxes. To return to the instructions/main menu immediately or after completing the update, click the button.

GENERAL PRE-2009 SHORT TERM PLAN

Inflation Rate (Capital and O&M) = 3% Acreage leveled = 12,160 acres
Interest Earned on Unused Fund Balance = 2.00% Conservation per acre leveled = 0.75 acre-ft/acre

Annual Administrative Costs = $75,000 Conservation Confidence = 75%
Fund Balance at end of FY = $895,236 Rotation = 3 :1

Base Surcharge Rate = 25%

WATER CONSERVATION STRATEGIES

Precision Grading Rehabilitation and Lining of District Canals

Unit Capital Cost = $440 acre-1 Unit Capital Cost = $83,831 mile-1

Unit O&M Cost = $0 acre-1 Annual O&M Cost = $110 mile-1

Annual Savings = 0.75 ac-ft/acre Annual Savings = 31.5 ac-ft/mile
Volumetric Savings Confidence = 75% Volumetric Savings Confidence = 75%

HB1437 Funding % = 20% HB1437 Funding % = 50%
EQIP Funding % = 45% Federal/Other Funding % = 50%

Annual Savings Table
Field Level Water Savings (ac-ft/acre) Vegetation Control

Measure Lakeside Gulf Coast Garwood
General 0.75 0.75 0.75 Unit Capital Cost = $28,185 mile-1

Contour to Bench 0.46 0.64 0.50 Annual O&M Cost = $1,135 mile-1

Contour to Constant 0.19 0.28 0.18 Annual Savings = 32.3 ac-ft/mile
Constant to Bench 0.27 0.32 0.29 Volumetric Savings Confidence = 75%

HB1437 Funding % = 50%
Federal/Other Funding % = 50%

Other Factors Lakeside Gulf Coast Garwood
Ratoon Crop 65% 50% 85%
Crop Rotation Factor 3 4 3 Addition/Replacement of Check Structures

Unit Capital Cost (retrofit) = $20,160 ea.
Multiple Inlets Unit Capital Cost (new) = $61,200 ea.

Annual O&M Cost (retrofit) = $202 ea.
Unit Capital Cost = $88 acre-1 Annual O&M Cost (new) = $612

Annual O&M Cost = $2.20 acre-1 Annual Savings = 131 ac-ft/yr (ea.)
Annual Savings = 0.39 ac-ft/acre Volumetric Savings Confidence = 75%

Volumetric Savings Confidence = 75% HB1437 Funding % = 100%
HB1437 Funding % = 20% Federal/Other Funding % = 0%

EQIP Funding = 45%

Conservation Ponds
Convert Field Laterals to Pipe

Unit Capital Cost (Garwood) = $3,555,225 ea.
Unit Capital Cost = $245,250 mile-1 Annual O&M Cost (Garwood) = $41,500 ea.

Annual O&M Cost = $2,453 mile-1 Annual Savings (Garwood) = 1,740 ac-ft (ea.)
Annual Savings = 70.7 ac-ft/mile Volumetric Savings Confidence = 75%

Volumetric Savings Confidence = 75%
HB1437 Funding % = 20% Unit Capital Cost (Gulf Coast) = $4,087,800 ea.

EQIP Funding % = 13% Annual O&M Cost (Gulf Coast) = $41,500 ea.
Annual Savings (Gulf Coast) = 2,610 ac-ft (ea.)

Volumetric Savings Confidence = 75%
Addition of Volumetric Sales in the Garwood Division

HB1437 Funding % = 50%
Total Capital Cost = $873,500 Federal/Other Funding % = 50%
Annual O&M Cost = $100,000

Annual Savings = 3,360
Volumetric Savings Confidence = 100% SCADA

HB1437 Funding = $774,281
BuRec Grant = $0 Total Capital Cost = $9,630,698
TWDB Grant = $99,219 Annual O&M Cost = $468,000
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HB 1437 Conservation Strategy Selection Workbook STS-2
Strategy Selection Input Worksheet

Enter Acres or Discrete Units in blue boxes to create conservation strategy. To return to the instructions/main menu immediately or after completing th

On-Farm Strategies

Precision Grading 
General for All 

Multiple 
Inlets

Field 
Laterals 
to Pipe

Vol 
Garwood 

Sales

Rehab 
Canals

Veg 
Control Cons Ponds

Divisions/
Methods

Units Acres Acres Miles N/A Miles Miles Ea. Ea. Ea. ac-ft/yr ac-ft/yr
2008 & Prior 12,160 2,280

2009 6,845 1,283 3,563
2010 5,500 1,031 4,595
2011 5,500 1,031 5,626
2012 5,500 4 1,425 7,051
2013 5,500 4 1,425 8,476
2014 5,500 3 1,327 9,804
2015 5,500 1,031 10,835
2016 5,500 1,031 11,866
2017 5,500 1,031 12,897
2018 5,500 1,031 13,929
2019 5,500 1,031 14,960
2020 0 14,960
2021 0 14,960
2022 0 14,960
2023 0 14,960
2024 0 14,960
2025 0 14,960

Year

In-District Strategies

New Retrofit Garwood

Check Structures Annual 
Conservation 

Volume 
Increment

Conservation 
Volume to Date
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HB 1437 Conservation Strategy Selection Workbook STS-2
Projected Water Demands Worksheet

Total Georgetown CTSUD Liberty Hill Round Rock Customer 
1

Customer 
2 Customer 3 Customer 4 Customer 5

Demand Demand Demand Demand Demand Demand Demand Demand Demand Demand
(ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr)

2005 0 0 0 0 0 0 0 0 0 0
2006 0 0 0 0 0 0 0 0 0 0
2007 0 0 0 0 0 0 0 0 0 0
2008 0 0 0 0 0 0 0 0 0 0
2009 0 0 0 0 0 0 0 0 0 0
2010 0 0 0 0 0 0 0 0 0 0
2011 0 0 0 0 0 0 0 0 0 0
2012 500 0 0 500 0 0 0 0 0 0
2013 500 0 0 500 0 0 0 0 0 0
2014 700 0 0 500 200 0 0 0 0 0
2015 1,800 0 0 600 1,200 0 0 0 0 0
2016 2,900 0 0 600 2,300 0 0 0 0 0
2017 4,000 0 0 600 3,400 0 0 0 0 0
2018 5,100 0 0 600 4,500 0 0 0 0 0
2019 6,300 0 0 600 5,700 0 0 0 0 0
2020 7,500 0 0 600 6,900 0 0 0 0 0
2021 7,500 0 0 600 6,900 0 0 0 0 0
2022 7,500 0 0 600 6,900 0 0 0 0 0
2023 7,500 0 0 600 6,900 0 0 0 0 0
2024 7,500 0 0 600 6,900 0 0 0 0 0
2025 12,044 0 0 600 11,444 0 0 0 0 0

Year

Enter demand for each respective customer in the blue boxes or idenify a new customer for one 
of the colums labeled "Customer X." To return to the instructions/main menu immediately or 
after completing the update, click the button.
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HB 1437 Conservation Strategy Selection Workbook STS-2
LCRA Water Rate Worksheet

2005 $105 $52.50
2006 $115 $57.50
2007 $115 $57.50
2008 $126 $63.00
2009 $126 $63.00
2010 $138 $69.00
2011 $151 $75.50
2012 $151 $75.50
2013 $165 $82.50
2014 $165 $82.50
2015 $181 $90.50
2016 $181 $90.50
2017 $198 $99.00
2018 $198 $99.00
2019 $217 $108.50
2020 $217 $108.50
2021 $238 $119.00
2022 $238 $119.00
2023 $261 $130.50
2024 $261 $130.50
2025 $286 $143.00

Year Normal Rate  
($/ac-ft)

Reservation Fee  
($/ac-ft)

Enter the water rate in the blue boxes. To return to the instructions/main menu immediately or 
after completing the update, click the above button.
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HB 1437 Conservation Strategy Selection Workbook STS-2
Surcharge Rate Worksheet

To change the surcharge rate, please click the button.
To return to the instructions/main menu, please click the button.

2005 25%
2006 25%
2007 25%
2008 25%
2009 25%
2010 25%
2011 25%
2012 25%
2013 25%
2014 25%
2015 25%
2016 25%
2017 25%
2018 25%
2019 25%
2020 25%
2021 25%
2022 25%
2023 25%
2024 25%
2025 25%

Year Surcharge 
Rate
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HB 1437 Conservation Strategy Selection Workbook STS-2
Fund Revenue Worksheet

To return to the instructions/main menu, please click the following button.

2005 -$                 328,125.00$    328,125.00$        
2006 -$                 359,375.00$    359,375.00$        
2007 -$                 359,375.00$    359,375.00$        
2008 -$                 393,750.00$    393,750.00$        
2009 -$                 393,750.00$    393,750.00$        
2010 -$                 431,250.00$    431,250.00$        
2011 -$                 471,875.00$    471,875.00$        
2012 18,875.00$      462,437.50$    481,312.50$        
2013 20,625.00$      505,312.50$    525,937.50$        
2014 28,875.00$      501,187.50$    530,062.50$        
2015 81,450.00$      524,900.00$    606,350.00$        
2016 131,225.00$    500,012.50$    631,237.50$        
2017 198,000.00$    519,750.00$    717,750.00$        
2018 252,450.00$    492,525.00$    744,975.00$        
2019 341,775.00$    507,237.50$    849,012.50$        
2020 406,875.00$    474,687.50$    881,562.50$        
2021 446,250.00$    520,625.00$    966,875.00$        
2022 446,250.00$    520,625.00$    966,875.00$        
2023 489,375.00$    570,937.50$    1,060,312.50$     
2024 489,375.00$    570,937.50$    1,060,312.50$     
2025 861,146.00$    463,177.00$    1,324,323.00$     

Year Usage Reservation Total
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HB 1437 Conservation Strategy Selection Workbook STS-2
Conservation Summary: Annual Conservation Increment by Strategy

To return to the instructions/main menu, please click the button.

On-Farm Strategies In-Division Strategies
Precision Grading

General
for All Divsions/ 

Methods
Garwood

Gulf 
Coast

2009 1,283 0 0.0 0 0.0 0.0 0 0 0 0 1,283
2010 1,031 0 0.0 0 0.0 0.0 0 0 0 0 1,031
2011 1,031 0 0.0 0 0.0 0.0 0 0 0 0 1,031
2012 1,031 0 0.0 0 0.0 0.0 0 394 0 0 1,425
2013 1,031 0 0.0 0 0.0 0.0 0 394 0 0 1,425
2014 1,031 0 0.0 0 0.0 0.0 0 296 0 0 1,327
2015 1,031 0 0.0 0 0.0 0.0 0 0 0 0 1,031
2016 1,031 0 0.0 0 0.0 0.0 0 0 0 0 1,031
2017 1,031 0 0.0 0 0.0 0.0 0 0 0 0 1,031
2018 1,031 0 0.0 0 0.0 0.0 0 0 0 0 1,031
2019 1,031 0 0.0 0 0.0 0.0 0 0 0 0 1,031
2020 0 0 0.0 0 0.0 0.0 0 0 0 0 0
2021 0 0 0.0 0 0.0 0.0 0 0 0 0 0
2022 0 0 0.0 0 0.0 0.0 0 0 0 0 0
2023 0 0 0.0 0 0.0 0.0 0 0 0 0 0
2024 0 0 0.0 0 0.0 0.0 0 0 0 0 0
2025 0 0 0.0 0 0.0 0.0 0 0 0 0 0

TOTAL 11,596 0 0 0 0 0 0 1,084 0 0
*all units are in acre-feet/year

Annual 
Conservation 

Volume 
IncrementYear

Multiple 
Inlets

Field 
Laterals 
to Pipe

Vol 
Garwood 

Sales

Check 
Structures
(retrofit)

Rehab 
Canals

Veg 
Control 

Check 
Structures

(new)

Cons Ponds
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HB 1437 Conservation Strategy Selection Workbook STS-2
Cost Summary Worksheet

To return to the instructions/main menu, please click the button.

Total Annual Cost

Year

Precision 
Grading 

General for 
All Divsions/ 

Methods
Multiple 

Inlets
Field 

Laterals

Volumetric 
Garwood 

Sales
Rehab 
Canals

Vegetation 
Control

Check 
Structures

Conserva-
tion Ponds SCADA

Total 
HB1437 

Capital & 
O&M Costs

Admin/ 
Mgmt. 
Costs

Interest 
Earned on 
Remaining 

Fund 
Balance

Total Fund 
Revenues

Fiscal Year 
End Fund 
Balance

2008 & Prior $0 $0 $0 $0 $0 $0 $0 $0 $0 $895,236
2009 250,692$      $0 $0 $0 $0 $0 $0 $0 $0 $250,692 $104,488 $13,054 $393,750 $946,859
2010 498,520$      $0 $0 $0 $0 $0 $0 $0 $0 $498,520 $75,000 $15,534 $431,250 $820,124
2011 513,476$      $0 $0 $0 $0 $0 $0 $0 $0 $513,476 $75,000 $14,104 $471,875 $717,627
2012 528,880$      $0 $0 $0 $0 $0 $88,999 $0 $0 $617,879 $75,000 $12,793 $481,313 $518,854
2013 544,746$      $0 $0 $0 $0 $0 $92,576 $0 $0 $637,323 $75,000 $10,424 $525,938 $342,893
2014 561,089$      $0 $0 $0 $0 $0 $72,684 $0 $0 $633,772 $75,000 $8,093 $530,063 $172,276
2015 577,921$      $0 $0 $0 $0 $0 $2,648 $0 $0 $580,569 $75,000 $6,310 $606,350 $129,367
2016 595,259$      $0 $0 $0 $0 $0 $2,727 $0 $0 $597,986 $75,000 $5,900 $631,238 $93,518
2017 613,117$      $0 $0 $0 $0 $0 $2,809 $0 $0 $615,926 $75,000 $5,990 $717,750 $126,332
2018 631,510$      $0 $0 $0 $0 $0 $2,893 $0 $0 $634,404 $75,000 $6,610 $744,975 $168,513
2019 650,456$      $0 $0 $0 $0 $0 $2,980 $0 $0 $653,436 $75,000 $7,862 $849,013 $296,952
2020 -$              $0 $0 $0 $0 $0 $3,070 $0 $0 $3,070 $75,000 $9,797 $881,563 $1,110,242
2021 -$              $0 $0 $0 $0 $0 $3,162 $0 $0 $3,162 $75,000 $21,259 $966,875 $2,020,214
2022 -$              $0 $0 $0 $0 $0 $3,257 $0 $0 $3,257 $75,000 $33,452 $966,875 $2,942,284
2023 -$              $0 $0 $0 $0 $0 $3,354 $0 $0 $3,354 $75,000 $46,425 $1,060,313 $3,970,667
2024 -$              $0 $0 $0 $0 $0 $3,455 $0 $0 $3,455 $75,000 $60,205 $1,060,313 $5,012,730
2025 -$              $0 $0 $0 $0 $0 $3,559 $0 $0 $3,559 $75,000 $75,911 $1,324,323 $6,334,405
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HB 1437 Conservation Strategy Selection Workbook STS-2
Precision Grading Cost Worksheet

To return to the instructions/main menu, please click the button.

Cost Sharing Table

Cost Federal/Other HB 1437
Property 
Owner

Capital 45% 20% 35%
O&M 0% 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Total HB1437 Cost by Year
General for Lakeside Division Gulf Coast Division Garwood Division
All Divisions
All Methods

General
Contour 
to Bench

Contour to 
Constant

Constant 
to Bench General

Contour 
to Bench

Contour 
to 

Constant
Constant 
to Bench General

Contour 
to Bench

Contour 
to 

Constant
Constant 
to Bench

Total by 
Division/
Method

2009 $250,692
2010 $498,520 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2011 $513,476 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2012 $528,880 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2013 $544,746 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2014 $561,089 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2015 $577,921 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2016 $595,259 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2017 $613,117 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2018 $631,510 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2019 $650,456 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2020 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2021 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2022 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2023 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2024 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2025 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Year
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HB 1437 Conservation Strategy Selection Workbook STS-2
Volumetric Garwood Sales Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost TWDB Grant
BuRec 
Grant HB 1437

Capital $99,219 $0 $774,281
O&M 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Year Total Capital O&M

Total 
Annual 

Cost
2009 $0 $0 $0
2010 $0 $0 $0
2011 $0 $0 $0
2012 $0 $0 $0
2013 $0 $0 $0
2014 $0 $0 $0
2015 $0 $0 $0
2016 $0 $0 $0
2017 $0 $0 $0
2018 $0 $0 $0
2019 $0 $0 $0
2020 $0 $0 $0
2021 $0 $0 $0
2022 $0 $0 $0
2023 $0 $0 $0
2024 $0 $0 $0
2025 $0 $0 $0
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HB 1437 Conservation Strategy Selection Workbook STS-2
Check Structures Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table
Cost Federal HB 1437

Capital 0% 100%
O&M 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Total Capital O&M
Total 

Capital O&M

Total 
Annual 

Cost
2009 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0
2011 $0 $0 $0 $0 $0
2012 $0 $0 $88,118 $881 $88,999
2013 $0 $0 $90,761 $1,815 $92,576
2014 $0 $0 $70,113 $2,571 $72,684
2015 $0 $0 $0 $2,648 $2,648
2016 $0 $0 $0 $2,727 $2,727
2017 $0 $0 $0 $2,809 $2,809
2018 $0 $0 $0 $2,893 $2,893
2019 $0 $0 $0 $2,980 $2,980
2020 $0 $0 $0 $3,070 $3,070
2021 $0 $0 $0 $3,162 $3,162
2022 $0 $0 $0 $3,257 $3,257
2023 $0 $0 $0 $3,354 $3,354
2024 $0 $0 $0 $3,455 $3,455
2025 $0 $0 $0 $3,559 $3,559

Retrofit

Cost

New Structures
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HB 1437 Conservation Strategy Selection Workbook STS-2
Multiple Inlets Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost
Federal/O

ther HB 1437
Property 
Owner

Capital 45% 20% 35%
O&M 0% 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Year
Total 

Capital
Debt 

Service O&M
2009 $0 $0
2010 $0 $0
2011 $0 $0
2012 $0 $0
2013 $0 $0
2014 $0 $0
2015 $0 $0
2016 $0 $0
2017 $0 $0
2018 $0 $0
2019 $0 $0
2020 $0 $0
2021 $0 $0
2022 $0 $0
2023 $0 $0
2024 $0 $0
2025 $0 $0
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Field Laterals Cost Worksheet

To return to the instructions/main menu, please click the button.

Cost Sharing Table

Cost
Federal/O

ther HB 1437
Property 
Owner

Capital 13% 20% 67%
O&M 0% 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Year
Total 

Capital
Debt 

Service O&M
2009 $0 $0
2010 $0 $0
2011 $0 $0
2012 $0 $0
2013 $0 $0
2014 $0 $0
2015 $0 $0
2016 $0 $0
2017 $0 $0
2018 $0 $0
2019 $0 $0
2020 $0 $0
2021 $0 $0
2022 $0 $0
2023 $0 $0
2024 $0 $0
2025 $0 $0
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HB 1437 Conservation Strategy Selection Workbook STS-2
Rehabilitate and Line Canals Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost
Federal/O

ther HB 1437
Property 
Owner

Capital 50% 50% 0%
O&M 0% 100% 0%

Amortization Period : 10 years
Interest Rate : 6%

Year
Total 

Capital
Debt 

Service O&M
2009 $0 $0 $0
2010 $0 $0 $0
2011 $0 $0 $0
2012 $0 $0 $0
2013 $0 $0 $0
2014 $0 $0 $0
2015 $0 $0 $0
2016 $0 $0 $0
2017 $0 $0 $0
2018 $0 $0 $0
2019 $0 $0 $0
2020 $0 $0 $0
2021 $0 $0 $0
2022 $0 $0 $0
2023 $0 $0 $0
2024 $0 $0 $0
2025 $0 $0 $0
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HB 1437 Conservation Strategy Selection Workbook STS-2
Vegetative Controls Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost Federal HB 1437
Property 
Owner

Capital 50% 50% 0%
O&M 0% 100% 0%

Amortization Period : 10 years
Interest Rate : 6%

Year Total Capital
Debt 

Service O&M
2009 $0 $0 $0
2010 $0 $0 $0
2011 $0 $0 $0
2012 $0 $0 $0
2013 $0 $0 $0
2014 $0 $0 $0
2015 $0 $0 $0
2016 $0 $0 $0
2017 $0 $0 $0
2018 $0 $0 $0
2019 $0 $0 $0
2020 $0 $0 $0
2021 $0 $0 $0
2022 $0 $0 $0
2023 $0 $0 $0
2024 $0 $0 $0
2025 $0 $0 $0
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Conservation Ponds

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost Federal/Other HB 1437
Property 
Owner

Capital 50% 50% 0%
O&M 0% 100% 0%

Amortization Period : 30 years
Interest Rate : 6%

Total Capital O&M
Total 

Capital O&M
2009 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0
2011 $0 $0 $0 $0 $0
2012 $0 $0 $0 $0 $0
2013 $0 $0 $0 $0 $0
2014 $0 $0 $0 $0 $0
2015 $0 $0 $0 $0 $0
2016 $0 $0 $0 $0 $0
2017 $0 $0 $0 $0 $0
2018 $0 $0 $0 $0 $0
2019 $0 $0 $0 $0 $0
2020 $0 $0 $0 $0 $0
2021 $0 $0 $0 $0 $0
2022 $0 $0 $0 $0 $0
2023 $0 $0 $0 $0 $0
2024 $0 $0 $0 $0 $0
2025 $0 $0 $0 $0 $0

Gulf Coast
Debt 

ServiceCost

Garwood
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HB 1437 Conservation Strategy Selection Workbook STS-3
Unit Costs and Variables Worksheet

Enter costs and variables into blue boxes. To return to the instructions/main menu immediately or after completing the update, click the button.

GENERAL PRE-2009 SHORT TERM PLAN

Inflation Rate (Capital and O&M) = 3% Acreage leveled = 12,160 acres
Interest Earned on Unused Fund Balance = 2.00% Conservation per acre leveled = 0.75 acre-ft/acre

Annual Administrative Costs = $75,000 Conservation Confidence = 75%
Fund Balance at end of FY = $895,236 Rotation = 3 :1

Base Surcharge Rate = 25%

WATER CONSERVATION STRATEGIES

Precision Grading Rehabilitation and Lining of District Canals

Unit Capital Cost = $440 acre-1 Unit Capital Cost = $83,831 mile-1

Unit O&M Cost = $0 acre-1 Annual O&M Cost = $110 mile-1

Annual Savings = 0.75 ac-ft/acre Annual Savings = 31.5 ac-ft/mile
Volumetric Savings Confidence = 75% Volumetric Savings Confidence = 75%

HB1437 Funding % = 20% HB1437 Funding % = 50%
EQIP Funding % = 45% Federal/Other Funding % = 50%

Annual Savings Table
Field Level Water Savings (ac-ft/acre) Vegetation Control

Measure Lakeside Gulf Coast Garwood
General 0.75 0.75 0.75 Unit Capital Cost = $28,185 mile-1

Contour to Bench 0.46 0.64 0.50 Annual O&M Cost = $1,135 mile-1

Contour to Constant 0.19 0.28 0.18 Annual Savings = 32.3 ac-ft/mile
Constant to Bench 0.27 0.32 0.29 Volumetric Savings Confidence = 75%

HB1437 Funding % = 50%
Federal/Other Funding % = 50%

Other Factors Lakeside Gulf Coast Garwood
Ratoon Crop 65% 50% 85%
Crop Rotation Factor 3 4 3 Addition/Replacement of Check Structures

Unit Capital Cost (retrofit) = $20,160 ea.
Multiple Inlets Unit Capital Cost (new) = $61,200 ea.

Annual O&M Cost (retrofit) = $202 ea.
Unit Capital Cost = $88 acre-1 Annual O&M Cost (new) = $612

Annual O&M Cost = $2.20 acre-1 Annual Savings = 131 ac-ft/yr (ea.)
Annual Savings = 0.39 ac-ft/acre Volumetric Savings Confidence = 75%

Volumetric Savings Confidence = 75% HB1437 Funding % = 100%
HB1437 Funding % = 20% Federal/Other Funding % = 0%

EQIP Funding = 45%

Conservation Ponds
Convert Field Laterals to Pipe

Unit Capital Cost (Garwood) = $3,555,225 ea.
Unit Capital Cost = $245,250 mile-1 Annual O&M Cost (Garwood) = $41,500 ea.

Annual O&M Cost = $2,453 mile-1 Annual Savings (Garwood) = 1,740 ac-ft (ea.)
Annual Savings = 70.7 ac-ft/mile Volumetric Savings Confidence = 75%

Volumetric Savings Confidence = 75%
HB1437 Funding % = 20% Unit Capital Cost (Gulf Coast) = $4,087,800 ea.

EQIP Funding % = 13% Annual O&M Cost (Gulf Coast) = $41,500 ea.
Annual Savings (Gulf Coast) = 2,610 ac-ft (ea.)

Volumetric Savings Confidence = 75%
Addition of Volumetric Sales in the Garwood Division

HB1437 Funding % = 50%
Total Capital Cost = $873,500 Federal/Other Funding % = 50%
Annual O&M Cost = $100,000

Annual Savings = 3,360
Volumetric Savings Confidence = 100% SCADA

HB1437 Funding = $774,281
BuRec Grant = $0 Total Capital Cost = $9,630,698
TWDB Grant = $99,219 Annual O&M Cost = $468,000
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HB 1437 Conservation Strategy Selection Workbook STS-3
Strategy Selection Input Worksheet

Enter Acres or Discrete Units in blue boxes to create conservation strategy. To return to the instructions/main menu immediately or after completing th

On-Farm Strategies

Precision Grading 
General for All 

Multiple 
Inlets

Field 
Laterals 
to Pipe

Vol 
Garwood 

Sales

Rehab 
Canals

Veg 
Control Cons Ponds

Divisions/
Methods

Units Acres Acres Miles N/A Miles Miles Ea. Ea. Ea. ac-ft/yr ac-ft/yr
2008 & Prior 12,160 2,280

2009 6,845 1,283 3,563
2010 2,500 0.5 2,149 5,712
2011 2,500 0.5 2,149 7,861
2012 2,500 4 863 8,724
2013 2,500 4 863 9,586
2014 2,500 3 765 10,351
2015 2,500 469 10,820
2016 2,500 469 11,289
2017 2,500 469 11,757
2018 2,500 469 12,226
2019 2,500 469 12,695
2020 0 12,695
2021 0 12,695
2022 0 12,695
2023 0 12,695
2024 0 12,695
2025 0 12,695

Annual 
Conservation 

Volume 
Increment

Conservation 
Volume to DateYear

In-District Strategies

New Retrofit Garwood

Check Structures
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HB 1437 Conservation Strategy Selection Workbook STS-3
Projected Water Demands Worksheet

Total Georgetown CTSUD Liberty Hill Round Rock Customer 
1

Customer 
2 Customer 3 Customer 4 Customer 5

Demand Demand Demand Demand Demand Demand Demand Demand Demand Demand
(ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr)

2005 0 0 0 0 0 0 0 0 0 0
2006 0 0 0 0 0 0 0 0 0 0
2007 0 0 0 0 0 0 0 0 0 0
2008 0 0 0 0 0 0 0 0 0 0
2009 0 0 0 0 0 0 0 0 0 0
2010 0 0 0 0 0 0 0 0 0 0
2011 0 0 0 0 0 0 0 0 0 0
2012 500 0 0 500 0 0 0 0 0 0
2013 500 0 0 500 0 0 0 0 0 0
2014 700 0 0 500 200 0 0 0 0 0
2015 1,800 0 0 600 1,200 0 0 0 0 0
2016 2,900 0 0 600 2,300 0 0 0 0 0
2017 4,000 0 0 600 3,400 0 0 0 0 0
2018 5,100 0 0 600 4,500 0 0 0 0 0
2019 6,300 0 0 600 5,700 0 0 0 0 0
2020 7,500 0 0 600 6,900 0 0 0 0 0
2021 7,500 0 0 600 6,900 0 0 0 0 0
2022 7,500 0 0 600 6,900 0 0 0 0 0
2023 7,500 0 0 600 6,900 0 0 0 0 0
2024 7,500 0 0 600 6,900 0 0 0 0 0
2025 12,044 0 0 600 11,444 0 0 0 0 0

Year

Enter demand for each respective customer in the blue boxes or idenify a new customer for one 
of the colums labeled "Customer X." To return to the instructions/main menu immediately or 
after completing the update, click the button.
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HB 1437 Conservation Strategy Selection Workbook STS-3
LCRA Water Rate Worksheet

2005 $105 $52.50
2006 $115 $57.50
2007 $115 $57.50
2008 $126 $63.00
2009 $126 $63.00
2010 $138 $69.00
2011 $151 $75.50
2012 $151 $75.50
2013 $165 $82.50
2014 $165 $82.50
2015 $181 $90.50
2016 $181 $90.50
2017 $198 $99.00
2018 $198 $99.00
2019 $217 $108.50
2020 $217 $108.50
2021 $238 $119.00
2022 $238 $119.00
2023 $261 $130.50
2024 $261 $130.50
2025 $286 $143.00

Year Normal Rate  
($/ac-ft)

Reservation Fee  
($/ac-ft)

Enter the water rate in the blue boxes. To return to the instructions/main menu immediately or 
after completing the update, click the above button.
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HB 1437 Conservation Strategy Selection Workbook STS-3
Surcharge Rate Worksheet

To change the surcharge rate, please click the button.
To return to the instructions/main menu, please click the button.

2005 25%
2006 25%
2007 25%
2008 25%
2009 25%
2010 25%
2011 25%
2012 25%
2013 25%
2014 25%
2015 25%
2016 25%
2017 25%
2018 25%
2019 25%
2020 25%
2021 25%
2022 25%
2023 25%
2024 25%
2025 25%

Year Surcharge 
Rate
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HB 1437 Conservation Strategy Selection Workbook STS-3
Fund Revenue Worksheet

To return to the instructions/main menu, please click the following button.

2005 -$                 328,125.00$    328,125.00$        
2006 -$                 359,375.00$    359,375.00$        
2007 -$                 359,375.00$    359,375.00$        
2008 -$                 393,750.00$    393,750.00$        
2009 -$                 393,750.00$    393,750.00$        
2010 -$                 431,250.00$    431,250.00$        
2011 -$                 471,875.00$    471,875.00$        
2012 18,875.00$      462,437.50$    481,312.50$        
2013 20,625.00$      505,312.50$    525,937.50$        
2014 28,875.00$      501,187.50$    530,062.50$        
2015 81,450.00$      524,900.00$    606,350.00$        
2016 131,225.00$    500,012.50$    631,237.50$        
2017 198,000.00$    519,750.00$    717,750.00$        
2018 252,450.00$    492,525.00$    744,975.00$        
2019 341,775.00$    507,237.50$    849,012.50$        
2020 406,875.00$    474,687.50$    881,562.50$        
2021 446,250.00$    520,625.00$    966,875.00$        
2022 446,250.00$    520,625.00$    966,875.00$        
2023 489,375.00$    570,937.50$    1,060,312.50$     
2024 489,375.00$    570,937.50$    1,060,312.50$     
2025 861,146.00$    463,177.00$    1,324,323.00$     

Year Usage Reservation Total
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HB 1437 Conservation Strategy Selection Workbook STS-3
Conservation Summary: Annual Conservation Increment by Strategy

To return to the instructions/main menu, please click the button.

On-Farm Strategies In-Division Strategies
Precision Grading

General
for All Divsions/ 

Methods
Garwood

Gulf 
Coast

2009 1,283 0 0.0 0 0.0 0.0 0 0 0 0 1,283
2010 469 0 0.0 1,680 0.0 0.0 0 0 0 0 2,149
2011 469 0 0.0 1,680 0.0 0.0 0 0 0 0 2,149
2012 469 0 0.0 0 0.0 0.0 0 394 0 0 863
2013 469 0 0.0 0 0.0 0.0 0 394 0 0 863
2014 469 0 0.0 0 0.0 0.0 0 296 0 0 765
2015 469 0 0.0 0 0.0 0.0 0 0 0 0 469
2016 469 0 0.0 0 0.0 0.0 0 0 0 0 469
2017 469 0 0.0 0 0.0 0.0 0 0 0 0 469
2018 469 0 0.0 0 0.0 0.0 0 0 0 0 469
2019 469 0 0.0 0 0.0 0.0 0 0 0 0 469
2020 0 0 0.0 0 0.0 0.0 0 0 0 0 0
2021 0 0 0.0 0 0.0 0.0 0 0 0 0 0
2022 0 0 0.0 0 0.0 0.0 0 0 0 0 0
2023 0 0 0.0 0 0.0 0.0 0 0 0 0 0
2024 0 0 0.0 0 0.0 0.0 0 0 0 0 0
2025 0 0 0.0 0 0.0 0.0 0 0 0 0 0

TOTAL 5,971 0 0 3,360 0 0 0 1,084 0 0
*all units are in acre-feet/year

Annual 
Conservation 

Volume 
IncrementYear

Multiple 
Inlets

Field 
Laterals 
to Pipe

Vol 
Garwood 

Sales

Check 
Structures
(retrofit)

Rehab 
Canals

Veg 
Control 

Check 
Structures

(new)

Cons Ponds
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HB 1437 Conservation Strategy Selection Workbook STS-3
Cost Summary Worksheet

To return to the instructions/main menu, please click the button.

Total Annual Cost

Year

Precision 
Grading 

General for 
All Divsions/ 

Methods
Multiple 

Inlets
Field 

Laterals

Volumetric 
Garwood 

Sales
Rehab 
Canals

Vegetation 
Control

Check 
Structures

Conserva-
tion Ponds SCADA

Total 
HB1437 

Capital & 
O&M Costs

Admin/ 
Mgmt. 
Costs

Interest 
Earned on 
Remaining 

Fund 
Balance

Total Fund 
Revenues

Fiscal Year 
End Fund 
Balance

2008 & Prior $0 $0 $0 $0 $0 $0 $0 $0 $0 $895,236
2009 250,692$      $0 $0 $0 $0 $0 $0 $0 $0 $250,692 $104,488 $13,054 $393,750 $946,859
2010 226,600$      $0 $0 $450,255 $0 $0 $0 $0 $0 $676,855 $75,000 $15,534 $431,250 $641,789
2011 233,398$      $0 $0 $516,807 $0 $0 $0 $0 $0 $750,205 $75,000 $11,714 $471,875 $300,173
2012 240,400$      $0 $0 $109,273 $0 $0 $88,999 $0 $0 $438,671 $75,000 $7,199 $481,313 $275,013
2013 247,612$      $0 $0 $112,551 $0 $0 $92,576 $0 $0 $452,739 $75,000 $7,156 $525,938 $280,368
2014 255,040$      $0 $0 $115,927 $0 $0 $72,684 $0 $0 $443,651 $75,000 $7,255 $530,063 $299,034
2015 262,692$      $0 $0 $119,405 $0 $0 $2,648 $0 $0 $384,745 $75,000 $8,009 $606,350 $453,649
2016 270,572$      $0 $0 $122,987 $0 $0 $2,727 $0 $0 $396,287 $75,000 $10,245 $631,238 $623,844
2017 278,689$      $0 $0 $126,677 $0 $0 $2,809 $0 $0 $408,176 $75,000 $13,097 $717,750 $871,515
2018 287,050$      $0 $0 $130,477 $0 $0 $2,893 $0 $0 $420,421 $75,000 $16,595 $744,975 $1,137,664
2019 295,662$      $0 $0 $134,392 $0 $0 $2,980 $0 $0 $433,034 $75,000 $20,848 $849,013 $1,499,492
2020 -$              $0 $0 $138,423 $0 $0 $3,070 $0 $0 $141,493 $75,000 $25,911 $881,563 $2,190,473
2021 -$              $0 $0 $142,576 $0 $0 $3,162 $0 $0 $145,738 $75,000 $35,734 $966,875 $2,972,343
2022 -$              $0 $0 $146,853 $0 $0 $3,257 $0 $0 $150,110 $75,000 $46,211 $966,875 $3,760,319
2023 -$              $0 $0 $151,259 $0 $0 $3,354 $0 $0 $154,613 $75,000 $57,386 $1,060,313 $4,648,405
2024 -$              $0 $0 $155,797 $0 $0 $3,455 $0 $0 $159,252 $75,000 $69,287 $1,060,313 $5,543,752
2025 -$              $0 $0 $160,471 $0 $0 $3,559 $0 $0 $164,029 $75,000 $83,027 $1,324,323 $6,712,073
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HB 1437 Conservation Strategy Selection Workbook STS-3
Precision Grading Cost Worksheet

To return to the instructions/main menu, please click the button.

Cost Sharing Table

Cost Federal/Other HB 1437
Property 
Owner

Capital 45% 20% 35%
O&M 0% 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Total HB1437 Cost by Year
General for Lakeside Division Gulf Coast Division Garwood Division
All Divisions
All Methods

General
Contour 
to Bench

Contour to 
Constant

Constant 
to Bench General

Contour 
to Bench

Contour 
to 

Constant
Constant 
to Bench General

Contour 
to Bench

Contour 
to 

Constant
Constant 
to Bench

Total by 
Division/
Method

2009 $250,692
2010 $226,600 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2011 $233,398 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2012 $240,400 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2013 $247,612 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2014 $255,040 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2015 $262,692 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2016 $270,572 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2017 $278,689 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2018 $287,050 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2019 $295,662 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2020 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2021 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2022 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2023 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2024 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2025 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Year
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HB 1437 Conservation Strategy Selection Workbook STS-3
Volumetric Garwood Sales Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost TWDB Grant
BuRec 
Grant HB 1437

Capital $99,219 $0 $774,281
O&M 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Year Total Capital O&M

Total 
Annual 

Cost
2009 $0 $0 $0
2010 $398,755 $51,500 $450,255
2011 $410,717 $106,090 $516,807
2012 $0 $109,273 $109,273
2013 $0 $112,551 $112,551
2014 $0 $115,927 $115,927
2015 $0 $119,405 $119,405
2016 $0 $122,987 $122,987
2017 $0 $126,677 $126,677
2018 $0 $130,477 $130,477
2019 $0 $134,392 $134,392
2020 $0 $138,423 $138,423
2021 $0 $142,576 $142,576
2022 $0 $146,853 $146,853
2023 $0 $151,259 $151,259
2024 $0 $155,797 $155,797
2025 $0 $160,471 $160,471
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HB 1437 Conservation Strategy Selection Workbook STS-3
Check Structures Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table
Cost Federal HB 1437

Capital 0% 100%
O&M 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Total Capital O&M
Total 

Capital O&M

Total 
Annual 

Cost
2009 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0
2011 $0 $0 $0 $0 $0
2012 $0 $0 $88,118 $881 $88,999
2013 $0 $0 $90,761 $1,815 $92,576
2014 $0 $0 $70,113 $2,571 $72,684
2015 $0 $0 $0 $2,648 $2,648
2016 $0 $0 $0 $2,727 $2,727
2017 $0 $0 $0 $2,809 $2,809
2018 $0 $0 $0 $2,893 $2,893
2019 $0 $0 $0 $2,980 $2,980
2020 $0 $0 $0 $3,070 $3,070
2021 $0 $0 $0 $3,162 $3,162
2022 $0 $0 $0 $3,257 $3,257
2023 $0 $0 $0 $3,354 $3,354
2024 $0 $0 $0 $3,455 $3,455
2025 $0 $0 $0 $3,559 $3,559

Retrofit

Cost

New Structures
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Multiple Inlets Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost
Federal/O

ther HB 1437
Property 
Owner

Capital 45% 20% 35%
O&M 0% 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Year
Total 

Capital
Debt 

Service O&M
2009 $0 $0
2010 $0 $0
2011 $0 $0
2012 $0 $0
2013 $0 $0
2014 $0 $0
2015 $0 $0
2016 $0 $0
2017 $0 $0
2018 $0 $0
2019 $0 $0
2020 $0 $0
2021 $0 $0
2022 $0 $0
2023 $0 $0
2024 $0 $0
2025 $0 $0
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Field Laterals Cost Worksheet

To return to the instructions/main menu, please click the button.

Cost Sharing Table

Cost
Federal/O

ther HB 1437
Property 
Owner

Capital 13% 20% 67%
O&M 0% 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Year
Total 

Capital
Debt 

Service O&M
2009 $0 $0
2010 $0 $0
2011 $0 $0
2012 $0 $0
2013 $0 $0
2014 $0 $0
2015 $0 $0
2016 $0 $0
2017 $0 $0
2018 $0 $0
2019 $0 $0
2020 $0 $0
2021 $0 $0
2022 $0 $0
2023 $0 $0
2024 $0 $0
2025 $0 $0
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HB 1437 Conservation Strategy Selection Workbook STS-3
Rehabilitate and Line Canals Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost
Federal/O

ther HB 1437
Property 
Owner

Capital 50% 50% 0%
O&M 0% 100% 0%

Amortization Period : 10 years
Interest Rate : 6%

Year
Total 

Capital
Debt 

Service O&M
2009 $0 $0 $0
2010 $0 $0 $0
2011 $0 $0 $0
2012 $0 $0 $0
2013 $0 $0 $0
2014 $0 $0 $0
2015 $0 $0 $0
2016 $0 $0 $0
2017 $0 $0 $0
2018 $0 $0 $0
2019 $0 $0 $0
2020 $0 $0 $0
2021 $0 $0 $0
2022 $0 $0 $0
2023 $0 $0 $0
2024 $0 $0 $0
2025 $0 $0 $0
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HB 1437 Conservation Strategy Selection Workbook STS-3
Vegetative Controls Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost Federal HB 1437
Property 
Owner

Capital 50% 50% 0%
O&M 0% 100% 0%

Amortization Period : 10 years
Interest Rate : 6%

Year Total Capital
Debt 

Service O&M
2009 $0 $0 $0
2010 $0 $0 $0
2011 $0 $0 $0
2012 $0 $0 $0
2013 $0 $0 $0
2014 $0 $0 $0
2015 $0 $0 $0
2016 $0 $0 $0
2017 $0 $0 $0
2018 $0 $0 $0
2019 $0 $0 $0
2020 $0 $0 $0
2021 $0 $0 $0
2022 $0 $0 $0
2023 $0 $0 $0
2024 $0 $0 $0
2025 $0 $0 $0

STS-3-15



HB 1437 Conservation Strategy Selection Workbook STS-3
Conservation Ponds

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost Federal/Other HB 1437
Property 
Owner

Capital 50% 50% 0%
O&M 0% 100% 0%

Amortization Period : 30 years
Interest Rate : 6%

Total Capital O&M
Total 

Capital O&M
2009 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0
2011 $0 $0 $0 $0 $0
2012 $0 $0 $0 $0 $0
2013 $0 $0 $0 $0 $0
2014 $0 $0 $0 $0 $0
2015 $0 $0 $0 $0 $0
2016 $0 $0 $0 $0 $0
2017 $0 $0 $0 $0 $0
2018 $0 $0 $0 $0 $0
2019 $0 $0 $0 $0 $0
2020 $0 $0 $0 $0 $0
2021 $0 $0 $0 $0 $0
2022 $0 $0 $0 $0 $0
2023 $0 $0 $0 $0 $0
2024 $0 $0 $0 $0 $0
2025 $0 $0 $0 $0 $0

Gulf Coast
Debt 

ServiceCost

Garwood
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HB 1437 Conservation Strategy Selection Workbook STS-4
Unit Costs and Variables Worksheet

Enter costs and variables into blue boxes. To return to the instructions/main menu immediately or after completing the update, click the button.

GENERAL PRE-2009 SHORT TERM PLAN

Inflation Rate (Capital and O&M) = 3% Acreage leveled = 12,160 acres
Interest Earned on Unused Fund Balance = 2.00% Conservation per acre leveled = 0.75 acre-ft/acre

Annual Administrative Costs = $75,000 Conservation Confidence = 75%
Fund Balance at end of FY = $895,236 Rotation = 3 :1

Base Surcharge Rate = 25%

WATER CONSERVATION STRATEGIES

Precision Grading Rehabilitation and Lining of District Canals

Unit Capital Cost = $440 acre-1 Unit Capital Cost = $83,831 mile-1

Unit O&M Cost = $0 acre-1 Annual O&M Cost = $110 mile-1

Annual Savings = 0.75 ac-ft/acre Annual Savings = 31.5 ac-ft/mile
Volumetric Savings Confidence = 75% Volumetric Savings Confidence = 75%

HB1437 Funding % = 20% HB1437 Funding % = 50%
EQIP Funding % = 45% Federal/Other Funding % = 50%

Annual Savings Table
Field Level Water Savings (ac-ft/acre) Vegetation Control

Measure Lakeside Gulf Coast Garwood
General 0.75 0.75 0.75 Unit Capital Cost = $28,185 mile-1

Contour to Bench 0.46 0.64 0.50 Annual O&M Cost = $1,135 mile-1

Contour to Constant 0.19 0.28 0.18 Annual Savings = 32.3 ac-ft/mile
Constant to Bench 0.27 0.32 0.29 Volumetric Savings Confidence = 75%

HB1437 Funding % = 50%
Federal/Other Funding % = 50%

Other Factors Lakeside Gulf Coast Garwood
Ratoon Crop 65% 50% 85%
Crop Rotation Factor 3 4 3 Addition/Replacement of Check Structures

Unit Capital Cost (retrofit) = $20,160 ea.
Multiple Inlets Unit Capital Cost (new) = $61,200 ea.

Annual O&M Cost (retrofit) = $202 ea.
Unit Capital Cost = $88 acre-1 Annual O&M Cost (new) = $612

Annual O&M Cost = $2.20 acre-1 Annual Savings = 131 ac-ft/yr (ea.)
Annual Savings = 0.39 ac-ft/acre Volumetric Savings Confidence = 75%

Volumetric Savings Confidence = 75% HB1437 Funding % = 100%
HB1437 Funding % = 20% Federal/Other Funding % = 0%

EQIP Funding = 45%

Conservation Ponds
Convert Field Laterals to Pipe

Unit Capital Cost (Garwood) = $3,555,225 ea.
Unit Capital Cost = $245,250 mile-1 Annual O&M Cost (Garwood) = $41,500 ea.

Annual O&M Cost = $2,453 mile-1 Annual Savings (Garwood) = 1,740 ac-ft (ea.)
Annual Savings = 70.7 ac-ft/mile Volumetric Savings Confidence = 75%

Volumetric Savings Confidence = 75%
HB1437 Funding % = 20% Unit Capital Cost (Gulf Coast) = $4,087,800 ea.

EQIP Funding % = 13% Annual O&M Cost (Gulf Coast) = $41,500 ea.
Annual Savings (Gulf Coast) = 2,610 ac-ft (ea.)

Volumetric Savings Confidence = 75%
Addition of Volumetric Sales in the Garwood Division

HB1437 Funding % = 50%
Total Capital Cost = $873,500 Federal/Other Funding % = 50%
Annual O&M Cost = $100,000

Annual Savings = 3,360
Volumetric Savings Confidence = 100% SCADA

HB1437 Funding = $774,281
BuRec Grant = $0 Total Capital Cost = $9,630,698
TWDB Grant = $99,219 Annual O&M Cost = $468,000
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HB 1437 Conservation Strategy Selection Workbook STS-4
Strategy Selection Input Worksheet

Enter Acres or Discrete Units in blue boxes to create conservation strategy. To return to the instructions/main menu immediately or after completing th

On-Farm Strategies

Precision Grading 
General for All 

Multiple 
Inlets

Field 
Laterals 
to Pipe

Vol 
Garwood 

Sales

Rehab 
Canals

Veg 
Control Cons Ponds

Divisions/
Methods

Units Acres Acres Miles N/A Miles Miles Ea. Ea. Ea. ac-ft/yr ac-ft/yr
2008 & Prior 12,160 2,280

2009 6,845 1,283 3,563
2010 2,500 0.33 1,578 5,141
2011 2,500 0.33 1,578 6,719
2012 2,500 0.34 3 1,907 8,626
2013 2,500 4 863 9,488
2014 2,500 4 863 10,351
2015 2,500 469 10,820
2016 2,500 469 11,289
2017 2,500 469 11,757
2018 2,500 469 12,226
2019 2,500 469 12,695
2020 0 12,695
2021 0 12,695
2022 0 12,695
2023 0 12,695
2024 0 12,695
2025 0 12,695

Annual 
Conservation 

Volume 
Increment

Conservation 
Volume to DateYear

In-District Strategies

New Retrofit Garwood

Check Structures
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HB 1437 Conservation Strategy Selection Workbook STS-4
Projected Water Demands Worksheet

Total Georgetown CTSUD Liberty Hill Round Rock Customer 1 Customer 
2 Customer 3 Customer 4 Customer 5

Demand Demand Demand Demand Demand Demand Demand Demand Demand Demand
(ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr) (ac-ft/yr)

2005 0 0 0 0 0 0 0 0 0 0
2006 0 0 0 0 0 0 0 0 0 0
2007 0 0 0 0 0 0 0 0 0 0
2008 0 0 0 0 0 0 0 0 0 0
2009 0 0 0 0 0 0 0 0 0 0
2010 0 0 0 0 0 0 0 0 0 0
2011 0 0 0 0 0 0 0 0 0 0
2012 500 0 0 500 0 0 0 0 0 0
2013 500 0 0 500 0 0 0 0 0 0
2014 700 0 0 500 200 0 0 0 0 0
2015 1,800 0 0 600 1,200 0 0 0 0 0
2016 2,900 0 0 600 2,300 0 0 0 0 0
2017 4,000 0 0 600 3,400 0 0 0 0 0
2018 5,100 0 0 600 4,500 0 0 0 0 0
2019 6,300 0 0 600 5,700 0 0 0 0 0
2020 7,500 0 0 600 6,900 0 0 0 0 0
2021 7,500 0 0 600 6,900 0 0 0 0 0
2022 7,500 0 0 600 6,900 0 0 0 0 0
2023 7,500 0 0 600 6,900 0 0 0 0 0
2024 7,500 0 0 600 6,900 0 0 0 0 0
2025 12,044 0 0 600 11,444 0 0 0 0 0

Year

Enter demand for each respective customer in the blue boxes or idenify a new customer for one 
of the colums labeled "Customer X." To return to the instructions/main menu immediately or after 
completing the update, click the button.
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HB 1437 Conservation Strategy Selection Workbook STS-4
LCRA Water Rate Worksheet

2005 $105 $52.50
2006 $115 $57.50
2007 $115 $57.50
2008 $126 $63.00
2009 $126 $63.00
2010 $138 $69.00
2011 $151 $75.50
2012 $151 $75.50
2013 $165 $82.50
2014 $165 $82.50
2015 $181 $90.50
2016 $181 $90.50
2017 $198 $99.00
2018 $198 $99.00
2019 $217 $108.50
2020 $217 $108.50
2021 $238 $119.00
2022 $238 $119.00
2023 $261 $130.50
2024 $261 $130.50
2025 $286 $143.00

Year Normal Rate  
($/ac-ft)

Reservation Fee  
($/ac-ft)

Enter the water rate in the blue boxes. To return to the instructions/main menu immediately or 
after completing the update, click the above button.
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HB 1437 Conservation Strategy Selection Workbook STS-4
Surcharge Rate Worksheet

To change the surcharge rate, please click the button.
To return to the instructions/main menu, please click the button.

2005 25%
2006 25%
2007 25%
2008 25%
2009 25%
2010 25%
2011 25%
2012 25%
2013 25%
2014 25%
2015 25%
2016 25%
2017 25%
2018 25%
2019 25%
2020 25%
2021 25%
2022 25%
2023 25%
2024 25%
2025 25%

Year Surcharge 
Rate
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HB 1437 Conservation Strategy Selection Workbook STS-4
Fund Revenue Worksheet

To return to the instructions/main menu, please click the following button.

2005 -$                 328,125.00$     328,125.00$        
2006 -$                 359,375.00$     359,375.00$        
2007 -$                 359,375.00$     359,375.00$        
2008 -$                 393,750.00$     393,750.00$        
2009 -$                 393,750.00$     393,750.00$        
2010 -$                 431,250.00$     431,250.00$        
2011 -$                 471,875.00$     471,875.00$        
2012 18,875.00$       462,437.50$     481,312.50$        
2013 20,625.00$       505,312.50$     525,937.50$        
2014 28,875.00$       501,187.50$     530,062.50$        
2015 81,450.00$       524,900.00$     606,350.00$        
2016 131,225.00$     500,012.50$     631,237.50$        
2017 198,000.00$     519,750.00$     717,750.00$        
2018 252,450.00$     492,525.00$     744,975.00$        
2019 341,775.00$     507,237.50$     849,012.50$        
2020 406,875.00$     474,687.50$     881,562.50$        
2021 446,250.00$     520,625.00$     966,875.00$        
2022 446,250.00$     520,625.00$     966,875.00$        
2023 489,375.00$     570,937.50$     1,060,312.50$     
2024 489,375.00$     570,937.50$     1,060,312.50$     
2025 861,146.00$     463,177.00$     1,324,323.00$     

Year Usage Reservation Total
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HB 1437 Conservation Strategy Selection Workbook STS-4
Conservation Summary: Annual Conservation Increment by Strategy

To return to the instructions/main menu, please click the button.

On-Farm Strategies In-Division Strategies
Precision Grading

General
for All Divsions/ 

Methods
Garwood

Gulf 
Coast

2009 1,283 0 0.0 0 0.0 0.0 0 0 0 0 1,283
2010 469 0 0.0 1,109 0.0 0.0 0 0 0 0 1,578
2011 469 0 0.0 1,109 0.0 0.0 0 0 0 0 1,578
2012 469 0 0.0 1,142 0.0 0.0 0 296 0 0 1,907
2013 469 0 0.0 0 0.0 0.0 0 394 0 0 863
2014 469 0 0.0 0 0.0 0.0 0 394 0 0 863
2015 469 0 0.0 0 0.0 0.0 0 0 0 0 469
2016 469 0 0.0 0 0.0 0.0 0 0 0 0 469
2017 469 0 0.0 0 0.0 0.0 0 0 0 0 469
2018 469 0 0.0 0 0.0 0.0 0 0 0 0 469
2019 469 0 0.0 0 0.0 0.0 0 0 0 0 469
2020 0 0 0.0 0 0.0 0.0 0 0 0 0 0
2021 0 0 0.0 0 0.0 0.0 0 0 0 0 0
2022 0 0 0.0 0 0.0 0.0 0 0 0 0 0
2023 0 0 0.0 0 0.0 0.0 0 0 0 0 0
2024 0 0 0.0 0 0.0 0.0 0 0 0 0 0
2025 0 0 0.0 0 0.0 0.0 0 0 0 0 0

TOTAL 5,971 0 0 3,360 0 0 0 1,084 0 0
*all units are in acre-feet/year

Annual 
Conservation 

Volume 
IncrementYear

Multiple 
Inlets

Field 
Laterals 
to Pipe

Vol 
Garwood 

Sales

Check 
Structures
(retrofit)

Rehab 
Canals

Veg 
Control 

Check 
Structures

(new)

Cons Ponds
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HB 1437 Conservation Strategy Selection Workbook STS-4
Cost Summary Worksheet

To return to the instructions/main menu, please click the button.

Total Annual Cost

Year

Precision 
Grading 

General for 
All Divsions/ 

Methods
Multiple 

Inlets
Field 

Laterals

Volumetric 
Garwood 

Sales
Rehab 
Canals

Vegetation 
Control

Check 
Structures

Conserva-
tion Ponds SCADA

Total 
HB1437 

Capital & 
O&M Costs

Admin/ 
Mgmt. 
Costs

Interest 
Earned on 
Remaining 

Fund 
Balance

Total Fund 
Revenues

Fiscal Year 
End Fund 
Balance

2008 & Prior $0 $0 $0 $0 $0 $0 $0 $0 $0 $895,236
2009 250,692$      $0 $0 $0 $0 $0 $0 $0 $0 $250,692 $104,488 $13,054 $393,750 $946,859
2010 226,600$      $0 $0 $297,168 $0 $0 $0 $0 $0 $523,768 $75,000 $15,534 $431,250 $794,875
2011 233,398$      $0 $0 $341,093 $0 $0 $0 $0 $0 $574,491 $75,000 $13,766 $471,875 $631,025
2012 240,400$      $0 $0 $396,939 $0 $0 $66,749 $0 $0 $704,088 $75,000 $11,632 $481,313 $344,882
2013 247,612$      $0 $0 $112,551 $0 $0 $92,349 $0 $0 $452,512 $75,000 $8,093 $525,938 $351,400
2014 255,040$      $0 $0 $115,927 $0 $0 $96,055 $0 $0 $467,022 $75,000 $8,207 $530,063 $347,647
2015 262,692$      $0 $0 $119,405 $0 $0 $2,648 $0 $0 $384,745 $75,000 $8,660 $606,350 $502,913
2016 270,572$      $0 $0 $122,987 $0 $0 $2,727 $0 $0 $396,287 $75,000 $10,905 $631,238 $673,769
2017 278,689$      $0 $0 $126,677 $0 $0 $2,809 $0 $0 $408,176 $75,000 $13,766 $717,750 $922,109
2018 287,050$      $0 $0 $130,477 $0 $0 $2,893 $0 $0 $420,421 $75,000 $17,273 $744,975 $1,188,936
2019 295,662$      $0 $0 $134,392 $0 $0 $2,980 $0 $0 $433,034 $75,000 $21,535 $849,013 $1,551,450
2020 -$              $0 $0 $138,423 $0 $0 $3,070 $0 $0 $141,493 $75,000 $26,608 $881,563 $2,243,127
2021 -$              $0 $0 $142,576 $0 $0 $3,162 $0 $0 $145,738 $75,000 $36,439 $966,875 $3,025,704
2022 -$              $0 $0 $146,853 $0 $0 $3,257 $0 $0 $150,110 $75,000 $46,926 $966,875 $3,814,395
2023 -$              $0 $0 $151,259 $0 $0 $3,354 $0 $0 $154,613 $75,000 $58,111 $1,060,313 $4,703,205
2024 -$              $0 $0 $155,797 $0 $0 $3,455 $0 $0 $159,252 $75,000 $70,021 $1,060,313 $5,599,287
2025 -$              $0 $0 $160,471 $0 $0 $3,559 $0 $0 $164,029 $75,000 $83,771 $1,324,323 $6,768,351
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HB 1437 Conservation Strategy Selection Workbook STS-4
Precision Grading Cost Worksheet

To return to the instructions/main menu, please click the button.

Cost Sharing Table

Cost Federal/Other HB 1437
Property 
Owner

Capital 45% 20% 35%
O&M 0% 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Total HB1437 Cost by Year
General for Lakeside Division Gulf Coast Division Garwood Division
All Divisions
All Methods

General
Contour 
to Bench

Contour to 
Constant

Constant 
to Bench General

Contour 
to Bench

Contour to 
Constant

Constant 
to Bench General

Contour 
to Bench

Contour to 
Constant

Constant 
to Bench

Total by 
Division/
Method

2009 $250,692
2010 $226,600 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2011 $233,398 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2012 $240,400 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2013 $247,612 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2014 $255,040 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2015 $262,692 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2016 $270,572 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2017 $278,689 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2018 $287,050 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2019 $295,662 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2020 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2021 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2022 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2023 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2024 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
2025 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Year
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HB 1437 Conservation Strategy Selection Workbook STS-4
Volumetric Garwood Sales Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost TWDB Grant
BuRec 
Grant HB 1437

Capital $99,219 $0 $774,281
O&M 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Year Total Capital O&M

Total 
Annual 

Cost
2009 $0 $0 $0
2010 $263,178 $33,990 $297,168
2011 $271,073 $70,019 $341,093
2012 $287,666 $109,273 $396,939
2013 $0 $112,551 $112,551
2014 $0 $115,927 $115,927
2015 $0 $119,405 $119,405
2016 $0 $122,987 $122,987
2017 $0 $126,677 $126,677
2018 $0 $130,477 $130,477
2019 $0 $134,392 $134,392
2020 $0 $138,423 $138,423
2021 $0 $142,576 $142,576
2022 $0 $146,853 $146,853
2023 $0 $151,259 $151,259
2024 $0 $155,797 $155,797
2025 $0 $160,471 $160,471
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HB 1437 Conservation Strategy Selection Workbook STS-4
Check Structures Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table
Cost Federal HB 1437

Capital 0% 100%
O&M 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Total Capital O&M
Total 

Capital O&M

Total 
Annual 

Cost
2009 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0
2011 $0 $0 $0 $0 $0
2012 $0 $0 $66,088 $661 $66,749
2013 $0 $0 $90,761 $1,588 $92,349
2014 $0 $0 $93,484 $2,571 $96,055
2015 $0 $0 $0 $2,648 $2,648
2016 $0 $0 $0 $2,727 $2,727
2017 $0 $0 $0 $2,809 $2,809
2018 $0 $0 $0 $2,893 $2,893
2019 $0 $0 $0 $2,980 $2,980
2020 $0 $0 $0 $3,070 $3,070
2021 $0 $0 $0 $3,162 $3,162
2022 $0 $0 $0 $3,257 $3,257
2023 $0 $0 $0 $3,354 $3,354
2024 $0 $0 $0 $3,455 $3,455
2025 $0 $0 $0 $3,559 $3,559

Retrofit

Cost

New Structures
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HB 1437 Conservation Strategy Selection Workbook STS-4
Multiple Inlets Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost
Federal/O

ther HB 1437
Property 
Owner

Capital 45% 20% 35%
O&M 0% 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Year
Total 

Capital
Debt 

Service O&M
2009 $0 $0
2010 $0 $0
2011 $0 $0
2012 $0 $0
2013 $0 $0
2014 $0 $0
2015 $0 $0
2016 $0 $0
2017 $0 $0
2018 $0 $0
2019 $0 $0
2020 $0 $0
2021 $0 $0
2022 $0 $0
2023 $0 $0
2024 $0 $0
2025 $0 $0
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HB 1437 Conservation Strategy Selection Workbook STS-4
Field Laterals Cost Worksheet

To return to the instructions/main menu, please click the button.

Cost Sharing Table

Cost
Federal/O

ther HB 1437
Property 
Owner

Capital 13% 20% 67%
O&M 0% 0% 100%

Amortization Period : 1 years
Interest Rate : 0%

Year
Total 

Capital
Debt 

Service O&M
2009 $0 $0
2010 $0 $0
2011 $0 $0
2012 $0 $0
2013 $0 $0
2014 $0 $0
2015 $0 $0
2016 $0 $0
2017 $0 $0
2018 $0 $0
2019 $0 $0
2020 $0 $0
2021 $0 $0
2022 $0 $0
2023 $0 $0
2024 $0 $0
2025 $0 $0
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HB 1437 Conservation Strategy Selection Workbook STS-4
Rehabilitate and Line Canals Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost
Federal/O

ther HB 1437
Property 
Owner

Capital 50% 50% 0%
O&M 0% 100% 0%

Amortization Period : 10 years
Interest Rate : 6%

Year
Total 

Capital
Debt 

Service O&M
2009 $0 $0 $0
2010 $0 $0 $0
2011 $0 $0 $0
2012 $0 $0 $0
2013 $0 $0 $0
2014 $0 $0 $0
2015 $0 $0 $0
2016 $0 $0 $0
2017 $0 $0 $0
2018 $0 $0 $0
2019 $0 $0 $0
2020 $0 $0 $0
2021 $0 $0 $0
2022 $0 $0 $0
2023 $0 $0 $0
2024 $0 $0 $0
2025 $0 $0 $0
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HB 1437 Conservation Strategy Selection Workbook STS-4
Vegetative Controls Cost Worksheet

To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost Federal HB 1437
Property 
Owner

Capital 50% 50% 0%
O&M 0% 100% 0%

Amortization Period : 10 years
Interest Rate : 6%

Year Total Capital
Debt 

Service O&M
2009 $0 $0 $0
2010 $0 $0 $0
2011 $0 $0 $0
2012 $0 $0 $0
2013 $0 $0 $0
2014 $0 $0 $0
2015 $0 $0 $0
2016 $0 $0 $0
2017 $0 $0 $0
2018 $0 $0 $0
2019 $0 $0 $0
2020 $0 $0 $0
2021 $0 $0 $0
2022 $0 $0 $0
2023 $0 $0 $0
2024 $0 $0 $0
2025 $0 $0 $0
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To return to the instructions/main menu, please click the following button.

Cost Sharing Table

Cost Federal/Other HB 1437
Property 
Owner

Capital 50% 50% 0%
O&M 0% 100% 0%

Amortization Period : 30 years
Interest Rate : 6%

Total Capital O&M
Total 

Capital O&M
2009 $0 $0 $0 $0 $0
2010 $0 $0 $0 $0 $0
2011 $0 $0 $0 $0 $0
2012 $0 $0 $0 $0 $0
2013 $0 $0 $0 $0 $0
2014 $0 $0 $0 $0 $0
2015 $0 $0 $0 $0 $0
2016 $0 $0 $0 $0 $0
2017 $0 $0 $0 $0 $0
2018 $0 $0 $0 $0 $0
2019 $0 $0 $0 $0 $0
2020 $0 $0 $0 $0 $0
2021 $0 $0 $0 $0 $0
2022 $0 $0 $0 $0 $0
2023 $0 $0 $0 $0 $0
2024 $0 $0 $0 $0 $0
2025 $0 $0 $0 $0 $0

Gulf Coast
Debt 

ServiceCost

Garwood
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