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TEAGUE NALL AND PERKINS 
ENGINEERS • SURVEYORS • MUNICIPAL CONSULTANTS 

Texas Water Development Board 
1700 North Congress Avenue 
P.O. Box 13231, Capital Station 
Austin, Texas 78711-3231 
Attn: Mr. Curtis Johnson, P.E. 

Dear Mr. Johnson: 

April 29, 1999 

RE: Final Report 
Southeastern Parker County Water Study 
Parker County Utility District #1 
Proj. No. PCU 97237 
TWDB Project 98-483-246 

Attached are copies of the final report entitled "Southeastern Parker County Regional Water 
Study". We have submitted 9 double sided copies and one photo ready original. This report has 
been a cooperative effort between the Cities of Aledo, Willow Park, Hudson Oaks, County of 
Parker, Parker County Utility District Number 1, and the Texas Water Development Board. A 
significant contribution of time, resources and assistance has also been provided by the Tarrant 
Regional Water District, the City of Weatherford, and the City of Fort Worth. 

This study reviewed potable water options for the southeastern quadrant of Parker County for the 
next 30 years. The study includes the Citiesffowns of Aledo, Hudson Oaks, Willow Park, Annetta 
North, Annetta, and Annetta South, including a large area of unincorporated Parker County and 
with fringe impact on Fort Worth's extraterritorial jurisdiction (ET J). A summary of the study results 
is shown in the "Executive Summary" section of this report. 

The preliminary report was submitted to the TWDB in late December 1998. A public meeting 
presenting the report was held in early January 1999. TWDB comments were received in 
February. A copy of these comments are attached to this letter. 

Modifications due to TWDB comments, other public comment, clarification, or correction, have 
been incorporated into the final report. These are generally summarized as follows: 

A) The Texas Water Development Board made comment that the report used 
excessively high figures for population projections. The figures used were based 
generally on the North Central Texas Council of Governments annual projections 
since 1990 (COG 8 Yr) which include both a low growth period and a high growth 
period. Due to Board comment, and possible impacts to other studies being 
performed for Region C, the population figures have been adjusted to approximate 
the TWDB High projections of population growth. 

915 FUJRfNC£ STREU 
FOIIT WORTH. TEXAS 15102 

{811) 336-5113 
FAX (817} 336-2813 



B.) The Texas Water Development Board made comment that the water use 
calculations were excessive and did not include water conservation. The 
projections used for sizing facilities were based on TNRCC minimums for sizing 
treatment and distribution facilities. However, such figures are not representative 
of average daily flows which would be used for the purchase of raw water and for 
evaluating average demands. Therefore, where necessary, distinctions have been 
made in the report and adjustments made. Average daily use figures for a number 
of Texas cities, which were provided by TWDB, have been included in Appendix E. 
Entries have also been made in Table 13.1.a, to reflect such information. 

C.) Several statements were made in the report which were questioned by outside 
reviewers and resulted in the following report modifications; 

1.) ABILITY OF TRWD TO SELL TREATED WATER: Chapter 17, Page 2 of 
15, stated near the end of the fourth paragraph that "Also, the agreement 
prevents TRWD from selling treated water''. The contract provision in the 
1982 settlement agreement does not prohibit TRWD from selling treated 
water, but does prohibit it from treating and selling treated water as part of 
the "system" defined in the settlement agreement. Therefore, TRWD would 
have to establish a separate, self-supporting enterprise should it ever decide 
to offer treated water sales. Other report comments with similar statement 
or inference have also been corrected. 

2.) COST OF CREATING PCUD#1: Table 18.7, Chapter 18, Page 5 of 8 
indicated that it cost the City of Springtown and Walnut Creek SUD over 
$100,000 for the creation of Parker County Utility District Number 1. At the 
time of the preliminary report, this was an approximate value derived in 
discussions with Springtown. Since that time, Springtown has submitted an 
itemized review in which $86,000 was spent on studies, engineering 
(including CCN issues), legal and legislation to create the District. 
Additional funds were spent by Walnut Creek SUD for legal and other 
services, however, the exact amount spent by WCSUD has not been 
provided to me. Therefore, the reference to district creation has been 
modified to show $80,000+. This should be a conservative, non
controversial number. 

3.) CHANGES IN APPENDICES: Concern was expressed regarding the "build
out" projections used in the appendices. These seemed to cause some 
confusion. As such, the calculation tables were redone and the appendices 
rearranged to include relevant data with each scenario. Hopefully, the 
revised format will be easier to follow. 

4.) MODIFICATION OF SCENARIO 2 FOR TREATED SURFACE WATER: The 
two scenarios shown were confusing in that the second one was a "bare 
bones" approach and did not provide the same level of service as the first 
scenario. As such, the second scenario has been replace with a similar 
option affording the same level of service as Scenario 1. 



5.) ADDITION OF STUDY SPREADSHEET (ELECTRONIC FORMAT): The 
original study was preformed utilizing a rather large Quattro Pro 
spreadsheet. Due to numerous requests, this spreadsheet has been 
converted to Microsoft Excel and has been included on a floppy disk 
attached to the report. 

6.) WATER CONSERVATION: Due to the nature of this report, a water 
conservation plan has not been attached. The contractor for the report is 
Parker County Utility District Number 1, which does not currently offer water 
service. However, PCUD#1 and all participating cities are aware that they 
will have to complete a water conservation plan before, or in conjunction 
with, any TWDB capital funding of projects. At present, the City of Hudson 
Oaks is almost complete with their water conservation plan and drought 
contingency plans were enforced in Aledo, Willow Park and Hudson Oaks 
during the summer of 1998. In addition, this report recommends the pursuit 
of surface water from the Tarrant Region Water District. This district has 
recently adopted a revised water conservation plan which will set minimums 
requirements for any existing and potential customers. 

7.) PHASING: Originally the treated surface water options were phased into a 
small number of discrete phases. This has been optimized to allow for more 
continuous upgrading with discrete 10 year financing packages. 

As this report is being submitted, the Cities of Aledo, Hudson Oaks, Willow Park and the County 
of Parker have established a committee to review and prioritize options for regionalized service 
which will then be submitted to the various City Councils and Commissioners Court, as needed, 
for action. All participants now appear to agree that well service for area utilities should be phased 
out and treated water from Lake Benbrook sought. Present considerations include joining the 
Parker County Utility District No. 1 as a member entity, contracting for service with the Trinity River 
Authority or creating a new general law district for the southeastern Parker County area. However, 
initial indications show that a new regional entity may be difficult to obtain with regional entities 
already in the area. 

As mentioned above, the TWDB review comments have been attached to this letter. A listing of 
specific edits since the preliminary report is also attached. 

Thank you for your assistance and support regarding this report. 
please call me . 

.................. ,,,.._,,,, 
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TEXAS WATER DEVELOPMENT BOARD 

\'7illiam B. ~ladden, Cllllirman 

Elaine :-.1. Barron. ,\1.0., ,\f<mb<r 

Charles L. Geren, Jlonb~r 

February 9, 1999 

Mr. Allan G. Swan 
Board Chairman 
Parker County Utility District No. 1 
c/o City of Springtown 
P.O. Box 444 
Springtovm, Tsxas 76082 

Craig D. Pedersen 
E:ucutivt Admini!trator 

Noe Fernandez. Viu-Chainnan 
Jack Hunt, ,l,[<mb<r 

Wales H. Madden. Jr., M<mb<r 

Re: Review Comments for Draft Report Submitted by the Parker County Utility 
District No. 1, TWDB Contract No. 98-483-246 

Dear Mr. Swan: 

Staff members of the Texas Water Development Board have completed a review of the 
draft report under TWDB Contract No. 98-483-246. As .stated in the above referenced 
contract, the District will consider incorporating comments from the EXECUTIVE 
ADMINISTRATOR shown in Attachment 1 and other commentors on the draft final 
report into a final report. The District must include a copy of the EXECUTIVE 
ADMINISTRATOR's comments in the final report. 

The Board looks forward to receiving one (1) unbound camera-ready original and nine 
(9) bound double-sided copies of the Final Report on this planning project. Please 
contact Mr. Curtis Johnson, the Board's Contract Manager, at (512) 463-8060 if you 
have any questions about the Board's comments. 

Sincerely, 

/ovmu ~~ 
Tommy Know~::::ti 
Deputy Execu;J'e Administrator 
Office of Planning 

cc: Kelly Carta, Teague Nail and Perkins 
Curtis Johnson, TWDB 
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FROM AL/ELL!E/SWAN 1 PHONE NO. 8172207012 Feb. 25 1999 04:11PM P3 

ATTACHMENT 1 
TEXAS WATER DEVELOPMENT BOARD 

REVIEW COMMENTS: PARKER COUNTY UTILITY DISTRICT NO. 1 
Contract No. 98-483-246 

Staff has reviewed the draft report Southeastern Parker County Regional Water Study. 
The following are staff comments: 

· Population; 
. The consultants developed ultimate populations for each identified entity based on-full 

development of the land area assqciated with each entity. TtJese projections are much 
higher than the Board's most likely projections for the Cities of Weatherford. Hudson 
Oaks, Willow Park, and Aledo. These projections are also higher than the Board's high 
growth scenario for these cities. The Board does not have population projections for 
Annetta South or Annetta North. If these population projections are anticipated to be 
used in the Senate Bit! 1 regional water plan. be advised that any request to revise the 
Board's population projections must be made by the regional water planning group and 
must comply with the Board's criteria and data requirements. Additionally, requests for 
revising the Board's population projections will be reviewed by staff of the Texas Water 
Development Board, Texas Natural Resource Conserva~ion Commission, and Texas 
Parks and Wildlife and must be approved by the six members of the Texas Water 
Development Board. 

Water Demands: 
Th_e projected water demands for the entities identified in the report are based on the 
0.6 gallons per minute which is a system criteria. This system criteria is substantially 
higher than the actual water use of the entities. Per capita use (average gallons per 
person per day} is a more typical statistic for describing water use. For example, the 
City of Weatherford's historical per capita water use over the period 1980-1996 has 
never approached the per capita use calculated from the population data and projected 
water demand presented in Appendix F -16. 

Year 
1980 
1985 
1986 
1987 
1988 
1989 . 
1990 
1991 
1992 

Per Capita Use 
185 
110 

92 
99 
99 

140 
123 
129 
1 :>2 

Per Capita Use (Based on 0.6 gpm) 
1998-362 
2000 ,.337 
2010 -342 

-2020 ~ 335 
2030-329 
2040-322 

.. I\TWOB02\DIV\PL.AN\RPFGM\DRAFT\98~83246.1tr.dcc 



FROM : AL/ELLIE/SWAN' PHONE NO. 8172207012 Apr. 07 1999 07:34PM P2 

TEXAS \VATER DEVELOP~IENT BOARD 

Wll\i'n' B );j,ddcn, Chuir~d" 
El,.ine ~t Bau/,n, M.D., /V{anhtr 

Ch2rlcs L. Geren, fttfv,ba• 

March 16, 1999 

Mr. A. G. Swan 
Board Chairman 
Parker County Utility District No. 1 
cfo City of Springtown 
P.O. Box 444 
Springtown, Tex;as 76082 

c .. :1if. D. Pc:dc:r~cn 
l:.Xau.tit.!c- Adl"'ttNtltr.Itor 

N"t F<rnonde<, Vic.-Cht~rnn.ur 
J~ck Hunt, Monbtr 

W,j., H. Madtkn. J r, Mtmbtr 

Re: Time Extension for R-egional Water Supply .andfor Wastewater Planning Contract 
Between the Parker County Utility District No. 1 (District) and the Texas Water 
Development Board (Board), 1WDB Contract No. 98-483-246 

Dear Mr. Swan: 

This is a board initiated for a time extension for the delivery of the Final Report for above 
referenced contract. This letter will represent a contract amendment that will change the date 
for the Final Report Deadline and expiration of the contract from March 31, 1999 to April 30, 
1999. All other terms of the contract will remain unchanged. 

Please indicate your concurrence with these revised dates by signing below. Retain a copy for 
your files, fax the executed original to (512) 463-9893 at your earliest convenience. Please 
return the original letter to the attention of the Research and Planning Fund Grants . 
Management Division at the address shown below oy April15, 1999. If you have any 
questions concerning the contract, please contact Mr. Curtis Johnson the Board's designated 
Contract Manager, at (512) 463"8060. 

~rely, 

lo~y 
Deputy ecutive Administrator 
Office of Planning 

~UTILITY DISTRICT NO, 1 

Mr. WttJI'fleA WFi~f1t A~ $it.V"~N 
Board Chairman 

Date: · t.f - 6 - <!f 1 

cc: Curtis Jqhnson, TWDB 
. ·. . . o,, MisriM . 
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URL Ac!drcu: hr<p:/lwww.twd.b.st>tc.tX.I" • E-1\.hil Addrc": in(o@cwdb.rt:1tc.t:t.us 
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LIST OF EDITS 

(Report modifications since the submittal of the Preliminary Report) 

CHAPTER/SECTION MODIFICATION 

Cover Sheet Changed "Preliminary" to "Final" 
Modified date 
Changed fonts and background 

Cover Letter Added Cover Letter 
Added List of Edits 
Added copy of TWDB review comment letter 

Table of Contents Added Table 13.1.a, TWDB Large City Average Use Comparison 

Chapter 1 - Acknowledgements Minor grammatical corrections 

Chapter 2 - Executive Summary Corrected reference to Appendix B in item 2 
Replaced the term "Options" with "Scenarios" when dealing with 

treated water system comparisons 
Edited descriptions of treated water scenarios to reflect modifications 

noted in cover letter 

Chapter 3- Definitions and Terms 

Chapter 4 - Introduction 

Chapter 5 - Study Participants Fort Worth and Weatherford properly listed as Other 
Active Participants to reflect their active role(s) in the study 

Chapter 6 - Background Reference to Appendix K changed to Appendix F 
References to final public meeting (#3) updated 

Chapter 7 - Prior Studies 

Chapter 8 - Study Methodology Appendix I correctly referenced 
Noted that TWDB population data was utilized, where available 
Under Item 8 of "Entity Growth" the assumption for Fort Worth 

services was modified to be consistent with the remainder of 
the report 

Costs have been modified to either reflect either "currenr or 1999 
dollars since this final report is being issued well into 1999. 

Facility sizing based on TNRCC minimums, raw water consumption 
based on average daily flows and any references to larger 
usages deleted 

Disclaimer added regarding finance packages 
Interest and inflation rates under "Economic Methodology" corrected 

to be consistent throughout the section. 

List of Edits - Page 1 of 3 



Chapter 9 - Geographic Considerations Added mention of other TRWD system lakes 

Chapter 10 - Service Histories Added note on county population 
Note on Chico revised 
Text modified to correctly state that Hudson Oaks is still in the 

process of connecting its separate water systems. 
Other private utility systems besides Deer Creek recognized 

Chapter 11 - Population Reference changed from Appendix D to Appendix I 
Table 11.1 modified to reflect lower population curves 
Tables 11.2 and 11.3 eliminated with relevant information combined 
on Table 11.1 

Chapter 12 - Entity Boundaries and 
Growth 

Chapter 13 - Water Supply and Use Changed reference from Appendix L to Appendix G 
Edited Table 13.1 to reflect use data from TWDB and deleted 
questionable Fort Worth 1989 numbers 
Replaced Tables 13.3 and 13.4 with Average and Design demand 
tables 

Chapter 14 - Economic Considerations 

Chapter 15 - Option 1, Wells Table 15.1 replaced with revised well demand table 

Chapter 16 - Option 2, Purchase Clarified TRW D's ability to sell treated water 
Treated Water 

Chapter 17 - Option 3, Treat Raw Properly referenced Appendix B 
Surface Water Deleted incorrect statement about TRW D's ability to sell treated 

water. 
Updated window of availability for legislation. 
Deleted tables/maps 17.2 through 17.13 and replaced with Tables 

17.2 through 17.6 for summaries and references to the 
appendices and spreadsheet 

Chapter 18 - Recommendations Corrected statements regarding TRW D's ability to sell treated water 
Table 18.3- corrected statement regarding Weatherford resale of 

TRWD raw water 
Table 18.7- corrections to TRW D's treated water abilities 
Table 18.7 - update of legislation options 

Chapter 19 - References 

Appendix A - Questionnaire Responses 

Appendix B - Response Letters From 
Other Entities 

List of Edits - Page 2 of 3 



Appendix C- Summary of TRWD 
Settlement Agreement 

Appendix D - Population History and Appendix D is now "Current Supply and Treatment Data" 
Projections 

Appendix E - Current Supply and Appendix E is now "Cost Factors" 
Treatment Data 

Appendix F - System Buildout Appendix F is now "Meeting Summaries" 
Projections 

Appendix G - Pipe Information Appendix G is now "Newspaper Articles" 

Appendix H - Cost Factors Appendix H is now "Case Study" 

Appendix I -Treatment Plant Scenario 1 Appendix I is now "Population Figures and Charts" 

Appendix J -Treatment Plant Scenario 2 Appendix J is now "1WDB Water Use Data" 

Appendix K - Meeting Summaries Appendix K is now "Land Area'and Well Use" 

Appendix L - Newspaper Articles Appendix Lis now "Option 3- Scenario 1" 

Appendix M- Case Study- Water Appendix M is now "Option 3 - Scenario 2" 
Rationing in Study Area 

Appendix N- Water Conservation Plan Appendix N is now "Electronic Spreadsheet" 

List of Edits - Page 3 of 3 
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EXECUTIVE SUMMARY 

This study explores options available for providing water during the next 30 years to six 
incorporated communities and surrounding unincorporated areas in southeastern Parker County, 
Texas. The study includes the cities and towns of Hudson Oaks, Willow Park, Aledo, Annetta, 
Annetta North and Annetta South. 

At present, the population in the area is served by small municipal distribution systems, water 
supply corporations, or private individual wells. As the area is squeezed from the east by the 
Dallas-Fort Worth metroplex and from the west by the City of Weatherford, there is a concern that 
current systems cannot keep up with the demands of urbanization. 

At present, all of the area is served by groundwater (wells) in the form of municipal systems, private 
utility systems, and personal wells. The population of the area is growing rapidly and must expand 
water service in the next few years. The report can be summarized as follows: 

1.) The long term continued use of well water is probably not reliable due to overmining 
of the aquifer as a result of population growth. 

2.) Treated surface water is not currently available. Neither the City of Fort Worth nor 
the City of Weatherford currently has the resources or interest to serve the area. 
(See Appendix B- Response letters from other entities). 

3.) Available raw water sources near the study area are controlled by the Tarrant 
Regional Water District (TRWD). Raw water is available for purchase from nearby 
Lake Benbrook. Lake Benbrook is a terminal storage reservoir for east Texas water 
pumped by TRWD from Richland-Chambers and Cedar Creek reservoirs. 

4.) The City of Weatherford currently has a purchase contract with TRWD to purchase 
supply from Lake Benbrook, to augment the City's current supply from Lake 
Weatherford. At present, Weatherford is in the final planning phase for completing 
a raw water transmission facility and line from Lake Benbrook to Lake Weatherford. 
The line will cross through the study area and should be complete in 2-3 years. 

5.) The study area is in the recently created Region C water region created by the 1997 
Senate Bill 1 for water planning and drought response. 

6.) The report shows that there are benefits in regionalizing the raw water transfer, 
treatment and wholesale distribution of water from Lake Benbrook to the affected 
study cities. 

7.) The report shows that there could be additional benefits in a mutual arrangement 
with Weatherford regarding transmission of raw water from Lake Benbrook to the 
proposed plant site. 

8.) Several options for effecting regionalization are discussed, including working with 
an existing regional level entity or creating a subregional group entity. However, the 
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report notes a number of items that may need to be addressed prior to a final 
decision as to who, or how, the regional/subregional entity should be structured. At 
present, it appears that the use of an existing entity would be most expeditious and 
beneficial. 

9.) The report results review the following two service options (scenarios) for the initial 
phase(s) of the project which would provide treated surface water to Willow Park, 
Aledo and Hudson Oaks (the initial areas of concern). Please note that costs shown 
in the report are somewhat generic are only good for comparison purposes and 
order of magnitude. 

A.) The entities of the study area, or their regional representative, contribute to 
the oversizing of the raw water transmission line currently being constructed 
by Weatherford, construct a 2 MGD treatment plant and provided 
distribution piping to each entity which would allow for some growth. It is 
anticipated that such water service could be available to the study area cities 
by the end of 2005. 

B.) The entities of the study area, or their regional representative, acquire new 
right-of-way from Lake Benbrook to the plant, including a separate intake 
structure, transmission main and pumping. The remaining 2 MGD plant and 
distribution piping would remain as in scenario 1. 

10.) Several legal hurdles may need to be addressed which could expedite water 
agreements and service. First, it might be beneficial for TRWD's Advisory 
Committee to modify their contract with Weatherford to allow Weatherford to resale 
raw water. Second, it might be beneficial to pursue contract and operations 
modifications which would allow TRWD to sell treated water, as well as raw water. 
Several other legal issues are discussed in the report. 

This report focuses on determining available options to meet future water demands in the study 
area. These include the continued dependency on well water, the purchase of treated water from 
a neighboring entity, the purchase of raw surface water from a neighboring entity, or a combination 
of these. In addition, a review was conducted as to whether such options should be pursued 
individually by each city, by groups of cities or by a regional entity representing all cities 
participating in the study. 

This report shows that the long term dependency on well water as a sole source is not promising 
for a number of reasons. To obtain and distribute treated water from another entity, the two logical 
choices are the City of Fort Worth and the City of Weatherford. At present, neither entity indicates 
an ability or willingness to service the area. All readily available raw surface water sources (with 
the exception of Lake Weatherford, which is owned by the City of Weatherford and currently does 
not have excess capacity) are controlled by the Tarrant Regional Water District. Tarrant Regional 
Water District (TRWD) currently controls and/or utilizes the near-by lakes of Eagle Mountain, 
Bridgeport, Lake Worth, Lake Arlington, Richland Chambers Reservoir, Cedar Creek Reservoir 
and Lake Benbrook. At present, TRWD is proposing future use from Lake Tehuacana, Parkhouse 
Reservoir and Marvin Nichols Reservoir. TRWD supplies raw water to Fort Worth, Arlington, 
Mansfield and Trinity River Authority (TRA) water treatment plants. Other smaller entities have 
contracts to purchase water from TRW D's reservoirs. Currently, Weatherford has a contract with 
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TRWD for the purchase of raw water from Lake Benbrook but has not completed the water 
transmission main necessary to pump raw water back to Weatherford's plant. Weatherford is 
currently in the process of incrementally constructing the line from Lake Benbrook to Lake 
Weatherford. This line will pass through the middle of this study area in a generally southeast to 
northwest direction. In addition, TRWD is utilizing Lake Benbrook as a leveling reservoir receiving 
water from other lakes (Cedar Creek and Richland/Chambers reservoirs). This increases the 
dependability of Lake Benbrook as a future water supply source. Therefore, it appears that the 
best choice would be for the study cities to start reducing their dependancy on well water and start 
utilizing surface water from Lake Benbrook. 

Tarrant Regional Water District has indicated that agreements could probably be reached in 
acquiring raw water from Lake Benbrook, however it does not currently supply treated water. Also, 
its current agreements with Fort Worth, Arlington, Mansfield and TRA appear to preclude TRWD 
from treating water in its current system or in assisting with the construction of a raw water pipeline 
from Lake Benbrook to the study area. In addition, Weatherford's contract with TRWD will not 
allow them to wholesale treated water to other utilities, if such water was purchased as raw water 
from TRWD .. Weatherford has indicated an interest in working with the cities in the study area 
through TRWD to install joint transmission facilities for raw water from Lake Benbrook, but has 
recently expressed concern that they may need to complete their transmission line within the next 
few months due to increased water supply requirements caused by recent growth and demands 
experienced during the extremely hot summer of 1998. 

Even if raw water can be obtained and transported to the study area, the issue remains as to how 
the water will be treated and distributed. At present, many of the cities and towns in the study area 
are already distributing well water and will need to maintain some level of water billing to support 
the maintenance and upgrade of their distribution systems. These cities are not interested in selling 
their system to a retail provider, but are looking for a wholesale source of treated water. Willow 
Park and Aledo have currently privatized the daily operation of their systems by a contract with 
Severn Trent Environmental. Hudson Oaks has previously contracted such services but currently 
uses in-house staff to run their system. Also, there are several privately owned systems bordering 
Hudson Oaks. By and large, the three Annettas do not offer city wide water, therefore water is 
produced either by private wells or small, private water systems. One private system, Deer Creek, 
services a large subdivision which includes parts of Annetta and Annetta South. In general, none 
of the study cities and towns have a large, dedicated water utility workforce currently capable of 
running a surface water treatment plant. This would mean that operating a water treatment plant 
would be a rather large step for any of these cities, thereby making it impractical for each city, or 
small groups of cities, to operate their own facilities. In addition, since no treatment plants currently 
exist, the construction of a large, single plant would be more cost effective than building a series 
of smaller plants. This is especially true since all cities would need to go to the same location to 
acquire raw water. Unless transmission lines are duplicated, the piping system from source to user 
will essentially be identical regardless of where along the piping route the treatment process takes 
place. Therefore, it is recommended that all of the study area cities work together to obtain a 
single treatment source from which each obtains treated water at wholesale, then retails it through 
their own existing and upgraded systems. 

At issue, however, is who will treat and transmiUdistribute the raw and treated water. Several 
options exist. The first is for TRWD to own and operate the raw water and treatment facilities, then 
to wholesale the treated water. This would be the preferred option since TRWD already controls 
the raw water supply and has a long history as a water provider. However, as previously noted, 
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TRWD does not currently treat water and legally may be prohibited from doing so under current 
agreements with its principal customers (referred to as the Initial Contracting Parties in the written 
agreement). To date, TRWD has not shown a strong interest in getting into the "treated water 
business", especially in the short term. Therefore, an alternate regional approach may be 
necessary for the treatment of water. 

Such an alternate provider would be a utility district responsible for obtaining raw water from 
TRWD, treating it, and selling it to member cities and water utilities. Unfortunately, the creation of 
such a district is costly and time consuming. The recently created Parker County Utility District #1 
was created by legislative action (which can happen only during a 5-6 month window every two 
years) and cost over $80,000 just for establishment. Such a district could be created to serve this 
area, should member cities desire to spend the time and funds for creation. 

Another possibility would be for the cities to create a joint system simply by interlocal agreement. 
However, for this system to work well, one of the cities would need to become a lead entity to 
effectively leverage the cost of the system. Therefore, one city would essentially own and operate 
the treatment system and secure bonds and loans. The remaining cities would provide internal 
infrastructure and funding via interlocal agreements. Unfortunately, none of the cities in the study 
area are "home rule" cities nor does any appear to have the in-house financial or technical 
expertise to take this strong lead roll. 

Another option would be for the Parker County Utility District #1 (PCUD #1) to formally expand its 
boundaries to include this study area and have all of the study cities become members of this 
existing district. Given that PCUD #1 provides the most palatable route for organizing and funding 
this study, this option could be beneficial. Also, this option seems to have support from PCUD#1, 
TRWD and many of the study cities. However, this District is new and still has not established a 
"track record" for constructing projects and offering service. At present, the District's primary 
concern for the next five years has been wastewater service for the Walnut Creek watershed in 
northeastern Parker County. Even so, this option currently seems to have the most promise for 
addressing the needs described in this study. 

In summary, this report suggests that the best option available, considering relevant factors, is for 
an existing regional utility entity to contract with the TRWD for raw water, to partner with the City 
of Weatherford in transporting the raw water, to construct a regional plant in the vicinity of the 
geologic ridge north of Aledo and to provide wholesale treated water to member cities and utility 
providers within the study area. The first sales of treated water from this system will need to be 
available to the study cities within the next 5-10 years based on current growth patterns and well 
demands. The overall cost for such a system during the next 30 years is projected to be 
approximately $70 million with the first phase to cost approximately $22 million (as expressed in 
1999 dollars) in order to partner with the City of Weatherford to transport raw water, then to build 
a treatment plant, facilities and lines to serve Willow Park, Aledo and Hudson Oaks. Additional 
upgrades and service to new areas would take place after completion of the first phase. 

Other options and issues are also discussed in this report. These include potential utilization of 
other entities and the potential changing of some of the current legal constraints which would allow 
other entities more flexibility in participating in solutions to treatment and service issues. 
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DEFINITIONS AND TERMS 

ACRONYMS 

The following acronyms are used in this study: 

BWSA-

CCN-

Benbrook Water and Sewer Authority 
(A water and sewer authority created to supply these services to the City of 
Benbrook, which does not supply such services itself.) 

Certificate of Convenience and Necessity 
(A certificate issued by the TNRCC to allow a specified utility service in a 
specified service area.) 

COM - Camp Dresser and McKee, Inc. 
(An engineering firm which performed recent water studies for the City of 
Fort Worth.) 

CEDRAS - Center for Economic Development Research and Service 
(An urban research group at the University of Texas at Arlington) 

CPI - Consumer Price Index 
(A federal government index for cost comparisons issued at various points 
in time. It is used for comparing and projecting costs over time.) 

ENR - Engineering News Record 
(A monthly publication devoted to engineering and construction issues which 
periodically publishes cost comparison indices focused on construction 
activities.) 

ETJ- Extra-Territorial Jurisdiction 
(A geographic boundary outside of a city's limits in which it has limited 
powers of governance. See below.) 

GPCD or gpcd- Gallons per Capita Day 
(A common measurement of individual water consumption denoting the 
number of gallons used by each person during a 24 hour period.) 

GPO or gpd - Gallons per Day 
GPM or gpm - Gallons per Minute 

HDR-

(Common measurements of water flow.) 

HDR Engineering, Inc. 
(An engineering firm recently providing planning documents on water 
conservation for the TRWD.) 
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IOU- Investor Owned Utility 
(A privately owned water utility company suppling a designated area for 
profit.) 

ISO - Insurance Services Offices, Inc. 
(A private actuary service which publishes standards for various insurance 
services and costs. Texas is currently replacing fire Key Rates with the 
methods nationally used by ISO in determining fire insurance premium 
costs.) 

MGD or mgd - Million Gallons per Day 
(A common measurement of bulk water flows during a 24 hour period.) 

MSL - Mean Sea Level 
(The average level of the ocean used as a base in determining vertical 
elevations, or geographic heights, in the.United States.) 

MUB - Municipal Utility Board 
(A subset of the City of Weatherford responsible for oversight and operation 
of the city's utility systems including water, sewer and electricity. 
Technically, the Board reports to the City Council, however, by definition, a 
number of Council members have seats on the Board.) 

NCTCOG- North Central Texas Council of Governments 
(An intergovernmental group servicing the Dallas-Fort Worth area which 
performs standardization and research services for its member cities. In 
particular to this study, NCTCOG performs annual population estimates for 
the cities in its jurisdiction.) 

NGS - National Geodetic Survey 
(A federal agency/organization which has been responsible for establishing 
survey benchmarks (locations and elevations) monuments across the 
country based on MSL. It is a companion of the USGS (United States 
Geological Survey) which also performs similar functions.) 

PCUD#1 - Parker County Utility District Number 1 
(A special law utility district for wastewater and water services created by the 
State Legislature in 1997. PCUD#1 was responsible for administering this 
study.) 

TAC- Texas Administrative Code 
(A state compilation and coding of governing state laws enacted by the 
State of Texas.) 

TCWCID#1 - Tarrant County Water Control and Improvement District Number 1 
(The previous name of the Tarrant Regional Water District. See below.) 

TDWR- Texas Department of Water Resources 
(A predecessor of the TWDB and TNRCC. See below.) 
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TNP-

TNRCC-

TRA-

TRWD-

TWDB-

USAGE-

UTA-

WCSUD-

WSC-

Teague Nail and Perkins, Inc. 
(A Fort Worth based civil engineering firm responsible for the preparation of 
this water study.) 

Texas Natural Resource Conservation Commission 
(A Texas state regulatory agency responsible for licensing and oversight of 
many utilities in Texas, including water. TNRCC is also involved in other 
activities, including regulation of many environmental impacts in Texas.) 

Trinity River Authority 
(A water and sewer authority based in Dallas responsible for master 
planning activities for the Trinity River. Its boundaries extend from Tarrant 
County downstream to the Gulf of Mexico. TRA serves some areas of 
eastern Tarrant County, among others, with wholesale water and 
wastewater service. TRA is one of the major raw water purchasers from 
TRWD.) 

Tarrant Regional Water District 
(A regional water district responsible for maintaining raw water supplies to 
the Tarrant County area. TRWD was formerly TCWCID#1. TRWD has raw 
water storage and transportation facilities in a number of northern Texas 
counties.) 

Texas Water Development Board 
(A Texas state agency responsible for monitoring and planning adequate 
water supply, storage, conservation and quality for Texas. One of the major 
focuses of the TWDB is assisting other entities within the state in financing, 
planning, construction and upgrade efforts. TWDB provided significant 
grant funding for performing this study.) 

United States Army Corps of Engineers 
(A construction branch of the federal government responsible for the 
building and operation of a number of lakes in Texas, including Lake 
Benbrook.) 

The University of Texas at Arlington 
(One of the major universities in the Dallas-Fort Worth area. UTA is the 
home of CEDRAS and the Institute of Urban Studies which performed a 
recent economic development study for Parker County.) 

Walnut Creek Special Utility District 
(A water district which treats water purchased from the TRWD and serves 
a large part of the northern Parker County and southern Wise County area 
with treated water at the retail level.) 

Water Supply Corporation 
(A specific, not for profit, corporation responsible for supplying potable water 
to a specific area. WCSUD was a WSC prior to becoming a district.) 
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ENTITIES, BOUNDARIES AND TERMS: 

This study encompasses the southeastern quadrant of Parker County in the State ofTexas. Within 
this study area are several entity types, boundaries and terms which are discussed in this report. 
Some of these are as follows: 

Agency- A bureaucratic entity of government established to performs certain services. The 
Texas Water Development Board (TWDB) has been empowered to study and assist other 
entities in implementing solutions to water problems within the state. The Texas Natural 
Resource Conservation Commission (TNRCC) is responsible for regulating water utilities 
in Texas. The North Central Texas Council of Governments is a representative agency of 
local governments established to provide planning and support services in the North Central 
Texas area. 

Amendatory Contract- The resulting contract between TRWD and its four Initial Contracting 
Parties signed after its settlement agreement regarding ~ichland/Chambers reservoir in the 
early to mid 1980's. (See Appendix C.) 

Certificate of Convenience and Necessity - A "license" issued by the Texas Natural 
Resource Conservation Commission granting an entity the right to serve a certain utility 
within a certain land area. In most cases, this is an exclusive right. The license holder can 
be either a public or private utility. Cities can serve within their city limits without a CCN if 
a prior CCN does is not already in effect for the area. For this study, Aledo, Willow Park, 
Hudson Oaks, Weatherford, and Fort Worth have CCN's to serve water. In general, the 
CCN boundaries do not currently coincide with the city limits of these cities. Also, a number 
of private utility services possess CCN's which overlap into cities within the study area. 

City/Town -A city is an incorporated subdivision of the state. A city is run by an elected 
group of councilmen, aldermen or commissioners led by a mayor. In Texas, smaller cities 
(less than 5000 population) are "general law" and governed by state statues. Larger cities 
are generally "home rule" and have more latitude in defining their own statutes. Each city 
has a defined corporate boundary (City Limit) which can only be modified by annexation. 
Each city is allowed to annex up to 1 0% of their existing land area per year. Cities can also 
provide water service within their corporate boundaries for all areas in which a prior CCN 
does not exist. Willow Park, Hudson Oaks, Aledo, Annetta North, Annetta and Annetta 
South are cities and towns currently located in the study area with Weatherford and Fort 
Worth just outside of the area .. 

County - A county is a political and geographic subdivision of the state. It has its own 
government led by the County Judge and County Commissioners, who are elected. The 
County is generally responsible for public infrastructure in areas where other entities (such 
as cities and utility districts) do not have jurisdiction. This infrastructure is most often 
focused on roadways, public safety and approval of subdivisions within unincorporated 
portions of the county. A county has the ability to tax. This study is completely in Parker 
County, but borders Tarrant County to the east and Hood County to the south. This area 
is the bulk of Parker County Precinct 4. 

District- This is a state political subdivision, other than a municipality, which has a right to 
acquire a CCN and serve retail utilities within its boundaries. Often, it can also contract with 
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entities beyond its boundaries to provide wholesale service. Districts often serve cities. 
The Parker County Utility District Number 1, which is the umbrella agency for this study, can 
wholesale wastewater/water by contract to its customer entities. The Tarrant Regional 
Water District (TRWD) has the authority to capture, transport and sell raw surface water. 

Extra-territorial Jurisdiction (ET J)- Each city has a fringe boundary around the city in which 
it shares aspects of subdivision control with the county. This area is a buffer zone for 
annexation. The size of the ET J offset outside each city limits is determined by state 
statutes based on city population. The six cities/towns within the study area each have an 
ET J offset of one half mile outside of their city limits. Weatherford is allowed an ET J of one 
mile and Fort Worth has an ETJ of five miles. Due to the proximity of the cities in and 
around the study area, many of these ET J's overlap and conflicts will need to be resolved 
prior to successful annexation of much of the study area. The actual resolution to ET J 
conflicts is made by either researching the historical progression of overlap (with "first 
come, first served") or by a mutually agreed boundary between the conflicting cities. It is 
NOT the purpose of this study to assign these boundaries or to "second guess" the actual 
progression of annexations, boundary negotiations and disputes. However, some ultimate 
city limit boundaries were required to perform the calculations in this study. To perform this 
study, probable maximum city limits were assumed based on known parameters. Please 
note that the ultimate limits shown on the maps contained herein may not, and probably will 
not, conform with the eventual, ultimate boundaries. However, in all likelihood, the amount 
of ultimate area for each city, and thus its projected population and water needs, should be 
reasonable. 

Initial Contracting Parties - The four major raw water customers of the Tarrant Regional 
Water District as stipulated in the Amendatory Contract of the Settlement Agreement. The 
Initial Contracting Parties are the City of Fort Worth, City of Arlington, City of Mansfield and 
the western division of the Trinity River Authority. 

Metroplex -A common name for the entire Dallas-Fort Worth area, generally covering 
Dallas, Tarrant, Denton and Collin Counties, along with portions of neighboring counties. 

Settlement Agreement - See "Amendatory Contract" and "TRWD Settlement Agreement" 

State - For the purpose of this report, a state is a political and geographical subdivision of 
the United States of America with the sovereignty to govern itself on matters which are not 
governed by the Federal government. This report deals with an area in the State of Texas. 

Study Area -The area included in this study which is generally the southeastern quadrant 
of Parker County, Texas in the north central portion of the state. 

Subdivision - A subdivision is the division of land from a single tract into multiple tracts, 
parcels or Jots. For the common use used in this report, subdivisions involve the dividing 
of a large piece of land (by plat) for sale to a number of potential buyers. Usually, the 
subdivision includes the need for public infrastructure (roads, utilities, etc.). Depending on 
the size and location of the resulting properties, water service is provided by individual wells 
on each lot, a private water utility serving the entire subdivision or municipal water service 
to the subdivision. Subdivisions within the study area utilize a mix of all of these methods. 

TRWD Settlement Agreement- An agreement with established commitments and funding 
for the Richland-Chambers reservoir and pipe project. This agreement effectively made the 
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Cities of Fort Worth, Arlington, Mansfield and the western division of the Trinity River 
Authority partners with TRWD in providing "East Texas" water to customers. This 
agreement also established certain responsibilities for TRWD and the four "Initial 
Contracting Parties", as well as defining "the system". (See Appendix C.) 

Water Supply Corporation (WSCl and Investor Owned Utility (IOU) - These are non
municipal holders of CCN's who serve water to retail customers. WSC's are private, non
profit corporations and lOU's are private for-profit entities. Most of these in the study area 
have been set up to serve either a single subdivision or a group of subdivisions. 

Weatherford Contract -A subsequent contract with TRWD (and its Initial Contracting 
Parties) to allow the City of Weatherford and BWSA to purchase raw water from TRWD 
from Lake Benbrook, a USAGE lake. 
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INTRODUCTION 

REASON FOR THE STUDY 

The southeastern portion of Parker County, Texas, is currently undergoing rapid development and 
growth due to the area's proximity to the expanding Dallas-Fort Worth metroplex. The City of Fort 
Worth, immediately east of the study area, currently has a rapidly expanding economy due to 
thriving aeronautics, electronic and service industries and a generally strong Texas economy. 
Much of this growth is spilling over into Parker County which is perceived to have a more rural 
atmosphere in which to live. The expansion of residential subdivisions is also starting to attract 
feeder industries into eastern Parker County. In addition, the study area is bounded on the west 
by the City of Weatherford. Weatherford, a city of approximately 20,000 population is also 
experiencing rapid growth and an infusion of new industry. This expansion on either side of the 
study area virtually assures a continuation of population growth into southeastern Parker County 
and a densification of the rural area into an urban one. 

Rapid growth has caused immediate pressures on the cities and towns within the study area. Of 
primary concern is the ability to obtain and distribute quality water to residences and businesses. 
Sewer service and transportation infrastructure are both priority issues, but fall behind the need for 
an adequate, quality water system. All water in the study area is currently produced by either 
public or private wells and receives little (chlorination only) or no treatment. Storage is mostly by 
ground or pneumatic tanks with only an occasional small elevated structure. Distribution lines are 
generally small, since even most public systems are conglomerations of small, previously private 
systems. Some of the entities in the study area have already experienced pressure reductions and 
water rationing during periods of high demand. As development continues, these shortages will 
become more frequent and apparent. Proper planning and construction to serve the increased 
demand is needed. 

LOCATION OF STUDY AREA 

The area included in this study is generally the southeastern quadrant of Parker County, Texas. 
The study area is bounded on the east and south by the Parker County line, on the southwest and 
west by F.M. 171, on the northwest by the City of Weatherford's recent water study boundary and 
on the north by White Settlement Road. (See Map 4.1 - Location of Study Area). The study area 
totals approximately 150 square miles and includes the cities and towns of Hudson Oaks, Willow 
Park, Aledo, Annetta North, Annetta South and Annetta. The remainder of the study area is within 
unincorporated Parker County. Interstate 20, a major Texas traffic artery, transverses the study 
area from Weatherford on the west to Fort Worth on the east. 

OBJECTIVES OF THIS STUDY 

1. To determine the feasibility of a regional approach to water supply for the entire 
southeastern Parker County Study area using one main surface water source with 
one or more regional treatment facilities to provide better coverage at less cost than 
each entity supplying its own system. 
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2. The study has been viewed as a tool to bring all entities in the study area together 
to review joint approaches to individual and collective water supply problems. 

3. Determine the appropriate legal entity to own and operate such a facility and lay the 
groundwork for creation of such an entity if one is not in existence. 
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STUDY PARTICIPANTS 

STUDY PARTICIPANT ENTITIES 

The following entities participated in this study: 

Primary Participants: 
Texas Water Development Board (TWDB) 
City of Willow Park 
City of Aledo 
City of Hudson Oaks 
Parker County 
Parker County Utility District No. 1 (PCUD#1) 

Other Active Participants 
City of Weatherford 
City of Fort Worth 
Tarrant Regional Water District 
Teague Nail & Perkins, Inc. 
Various Concerned Citizens 
Town of Annetta 
Town of Annetta South 
Town of Annetta North 
Texas Natural Resources Conservation Commission (TNRCC) 
North Central Texas Council of Governments (NCTCOG) 

Also Invited to Participate: 
Bluebonnet Hills WSC (CCN 12290) 
Treetop Utilities, Inc. (CCN 12733) 
Deer Creek Waterworks, Inc. (CCN 12027) 
Spring Valley Water Company (CCN 11844) 
Dyegard Water Company (CCN 12747) 
Highland Water Supply Corp. (CCN 11970) 
Central Texas Utilities (CCN 11719) 
Abraxas Utility (CCN 11596) 
Severn Trent (ST) Environmental 
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BACKGROUND 

ECONOMIC DEVELOPMENT STRATEGIC PLAN FOR PARKER COUNTY 

The need for this study was first conceived as a result of meetings of the Parker County Economic 
Development Committee. This group, working with the University of Texas at Arlington (UTA), 
Center for Economic Development Research and Service (CEDRAS) conducted a number of 
meetings and performed independent research into the economic needs of Parker County. This 
work culminated in a planning document entitled "Economic Development Strategic Plan for Parker 
County (CED96-7)" published in January 1997 by the Institute of Urban Studies at UTA. The 
principal authors were James Kunde and David Tees. 

One of the charges of the research was to recognize needed improvements to promote strong 
economic growth throughout Parker County. The need to upgrade infrastructure, including roads, 
water and wastewater facilities, was identified as a primary element to attract new growth. The 
members of the Committee representing southeastern Parker County recognized the already 
significant increase in development in that quadrant of the County and subsequently identified 
adequate water supply and distribution as the most needed area of improvement. The following 
strategies related to water were noted in the report: 

Water Strategy No. 1: Investigate water supply options. 
1. Schedule a meeting with the Tarrant County Water Control and 

Improvement District #1 (now Tarrant Regional Water District) to inform 
district officials of the Parker County effort to establish a plan for alternate 
water supplies. 

2. Contact the City of Weatherford to get a copy of their water development 
plan and check the status of their pipeline project. 

3. Contact the Brazos River Authority to let them know about the Parker 
County plan to establish a regional water district. 

4. Contact the Trinity River Authority to get the most recent information on 
surface water supplies. 

5. Maintain a presence in Austin relative to these issues. 

Water Strategy No. 2: Assess the potential for county-wide water conservation practices. 
1. Contact the Texas Water Development Board to discuss water conservation 

and available funding for future projects. 

Water Strategy No.3. Develop an inventory of existing Parker County water supplies. 

To date, actions have been initiated on all of these objectives. Some of these actions will be 
discussed herein. 

ACTIONS BY OTHERS OUTSIDE THE STUDY AREA 

During the same time frame as the above research, other groups were initiating their own 
responses to water and wastewater problems. These include the passage of Senate Bill1 in the 
1997 session of the State legislature to provide for statewide drought response planning and 
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mitigation. Locally, Parker County Utility District #1 (a Special Law District) in northern Parker 
County was created by the 1997 legislature primarily to deal with wastewater and, potentially, 
water issues. 

One of the action items noted by the economic development committee was to contact the Brazos 
River Authority. The western portion of Parker County (west of the study area) drains into the 
Brazos River. This could affect future water planning in the western portion of the county. 
However, the Brazos has a high saline content and is not readily, or economically, treated. 
Incidently, Senate Bill1 legislation has since caused the creation of planning regions for the entire 
state with all of Parker County being in the upper Trinity planning region, "Area C". This would 
appear to effectively place the whole County in the surface water jurisdiction of the Tarrant 
Regional Water District, despite the western portion of the county's topographic relationship to the 
Brazos River. 

Also, the Parker County Utility District #1 (PCUD#1 ), was created to provide wholesale wastewater 
service to northeastern Parker County. The enabling legislation for the District provides for growth 
of the district boundaries and expansion of service to include th.e wholesale of water, should such 
actions be deemed appropriate. 

ACTIONS BY ENTITIES INSIDE THE STUDY AREA 

After the economic development study, the cities and towns of Hudson Oaks, Aledo and Willow 
Park (all located in southeastern Parker County) and the County Commissioner for Precinct 4 
(southeastern Parker County) began to explore joint and regional alternatives for water supply and 
distribution. In the fall of 1997, the three cities contacted Parker County and held a public meeting 
to explore the possibility of a regional study. At the public meeting it was decided that Hudson 
Oaks, Aledo, Willow Park and Parker County would jointly contract with the newly formed Parker 
County Utility District No. 1 (PCUD#1) to pursue assistance from the Texas Water Development 
Board (TWDB) to obtain funds to study the future water supply and distribution options for the area. 
PCUD#1 would act as the umbrella agency to serve as the liaison to the TWDB, representing the 
interests of the area. Funding on behalf of PCUD#1 was to be provided by Willow Park, Aledo, 
Hudson Oaks and Parker County. 

In October of 1997, the consulting firm of Teague Nail and Perkins was retained by PCUD#1 to 
make application to the TWDB to conduct the study, hold public meetings, and prepare alternative 
solutions to the issue of future water supply and distribution. On February 19, 1998 the TWDB and 
PCUD#1 executed an agreement to participate with 50% cost sharing in the study, signifying the 
official beginning of the study. In March 1998, an informational questionnaire was submitted to 
water-serving entities within the study boundary. Entities included cities, towns and holders of 
Certificates of Convenience and Necessity (CCN). On April 29, 1998 a public meeting was held 
at the Hudson Oaks City Hall to notify any and all interested parties of the ongoing study and to 
solicit public input related to the topic. The results of these efforts are documented herein. (See 
Appendices A and F.) 

On August 4, 1998, a second meeting was held at the Willow Park City Hall to brief participants and 
the public on the study progress. The intent of the meeting was to present several alternatives and 
discuss preliminary results obtained during the first half of the study. However, the summer of 
1998 was extremely hot and dry in the study area and most of the local well systems were 
experiencing distress. As such, the participant cities and some of the private well systems had 
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started rationing efforts in late June and early July. Daily high temperatures during most of the 
summer exceeded 100 degrees Fahrenheit. Drought, fire protection and adequate water became 
primary public concerns. For these reasons, the meeting was well attended by the public and 
tended to concentrate on the reliability of well supplies. (Ironically, it finally rained on the day of the 
meeting.) Alternatives and preliminary results were presented without a significant amount of 
feedback from the public. 

Subsequently, representatives from a number of the study cities met with the Board of PCUD#1 
to try to derive a consensus opinion on the material presented at the meeting. Although, a 
unanimous consensus was not reached, it appeared that at least two of the three primary study 
cities showed an interest in continuing to work with PCUD #1 and potentially incorporating into the 
District boundaries. 

A final meeting was held on January 4, 1999, at the Aledo City Hall to discuss the findings 
presented in this report. Following this meeting, the primary cities in the study area appointed a 
joint committee to further investigate regionalization options. 
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PRIOR STUDIES 

Recent studies by several other entities played an important role in shaping this Southeastern 
Parker County Water Study. 

UNIVERSITY OF TEXAS AT ARLINGTON 

The "Economic Development Strategic Plan for Parker County (CED96-7)", January 1997, 
published by the Center for Economic Development Research and Service, Institute of Urban 
Studies, UTA has already been discussed. This research effort was a forerunner to the current 
study. 

TEXAS DEPARTMENT OF WATER RESOURCES 

Of primary benefit to this study was a report published by the Texas Department of Water 
Resources. This report entitled "Report 269- Occurrence, Availability, and Chemical Quality of 
Ground Water in the Cretaceous Aquifers of North-Central Texas", Volumes 1 and 2, dated April 
1982 gives some groundwater parameters for Parker County. In general, the report notes that the 
primary groundwater source for eastern Parker County is the Paluxy formation with an average well 
yield of 45 gpm (v.1 ,p.41 ). It also notes that mining of the Paluxy water began around 1900 and 
that heavy pumping in the Tarrant and Dallas County vicinities (immediately east of the study area) 
has created a large cone of depression in the aquifer in those locations (v1 ,p42). In addition, 
hardness and iron concentrations increase near the aquifer outcrop (v1 ,p42), which occurs locally 
just west of Weatherford. Paluxy water is generally fresh to slightly saline (v1 ,p14). 

In recent years, a number of wells have been drilled to the Glen Rose and Twin Mountain 
Formations, which are parts of the lower Trinity Group. Although deeper and generally showing 
higher yields, these Trinity formations have some of the same problems associated with the Paluxy. 
These include a large cone of depression near Tarrant County and a westward trending increase 
in hardness, iron and salinity going toward the outcrop. Locally, these formations outcrop in 
western Parker County. 

TEXAS WATER DEVELOPMENT BOARD 

Several reports from the Texas Water Development Board (formerly the Texas Department of 
Water Resources) were used as references in this study. Foremost was "Water For Texas Today 
and Tomorrow", the 1996 consensus based update of the State Water Plan. This report estimates 
that, in general, the Texas population will double during the next 50 years, with urban water needs 
increasing as agricultural needs taper off. Also, it is projected that the use of surface water will 
continue to outpace the use of groundwater. Most of the major water supply and conveyance 
system projects are predicted to be surface water projects for the large urban areas, including the 
Fort Worth Area. Water conservation and drought response will continue to increase in priority. 
lnterbasin transfers and regional water management plans will become more prominent. New 
lakes will need to be constructed and rules modified to encourage consolidation of water systems. 
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TARRANT REGIONAL WATER DISTRICT 

In June 1998, Tarrant Regional Water District released a report prepared by HDR Engineering, 
Inc., entitled "Water Conservation and Emergency Demand Management Plan". This report gives 
water use projections for entities being served raw water by TRWD through the year 2050. It also 
includes water conservation guidelines. Incidentally, the proposed coverage does not include the 
southeastern Parker County area, however, it does include Weatherford. 

CITY OF FORT WORTH 

The City of Fort Worth "Water and Wastewater System Master Plan- Phase I, Strategic Plan", 
prepared in May 1987 by COM for the Fort Worth Water Department and the "Water and 
Wastewater System Master Plan, Water System Plan", prepared in October 1989 by COM for the 
Fort Worth Water Department were as used as references. These reports are updates to Fort 
Worth's Master Water Plan and make projections through the year 2010. 

The 1987 report notes that water service should reach the Pc:trker County line, in the vicinity of 
Interstate 20 by the year 1995 and continue along 1-20 to reach FM 5 (Farmer Road) by 2010. 
Also, Fort Worth plans to have water service to portions of Parker County along Hwy 377 by the 
year 2010. The Fort Worth study area therefore includes a section of the northeastern portion 
of this southeastern Parker County study area. However, other areas of Parker County are not 
slated for service. Also of note is the fact that Fort Worth purchases its raw water from Tarrant 
Regional Water District and much of the report covers the water supplies of the District. 

The 1989 report is much larger and deals primarily with the modeling of the Fort Worth water 
system. It generally covers projections to the year 2010 but also includes some projected demands 
to 2030. This study includes a small area in Parker County north of 1-20 along Mary's Creek. 

Recent discussions with the City of Fort Worth Water Department administration indicate that the 
City of Fort Worth views southeastern Parker County as part of Weatherford's potential service 
area. Fort Worth does not feel that it has the resources, nor is it willing, to serve the study area 
within the foreseeable future. However, an updated map supplied by the City shows its projected 
service area extending west to Highway 5 (FM 1187) from Aledo northward. 

The City suggests that it will be the responsibility of Parker County to provide future water service 
in the area of overlap between the Fort Worth study and the Southeast Parker County Study. The 
location of the overlap is shown on Figure 1, the Study Boundary map. 

CITY OF WEATHERFORD 

The Weatherford Water Distribution Master Plan for the City of Weatherford MUB, dated 1997 and 
produced by TNP, describes the City of Weatherford's water service area. The study area for the 
Weatherford study overlaps this current study in two areas. The first is a small area which now 
appears to be in the city limits of Annetta North, and the second area is within the ET J for Hudson 
Oaks. Otherwise, the Weatherford study forms the northwestern boundary for the southeastern 
Parker County study. 

The Weatherford Study performs a computer model of Weatherford's distribution system and 
recommends system improvements and adjustments until the year 2057, the projected year of 
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ultimate development. The study uses an annual population growth rate of 3.46% for the study 
period. It also notes that Lake Weatherford soon will not support the increasing Weatherford 
demand, indicating the need for completion of Weatherford's pipeline to Lake Benbrook. The 
finished main will allow an additional 17.5 mgd delivery of raw water to Weatherford. Initial 
communication with the City of Weatherford indicates that no immediate plans are being made for 
completion of the line but mechanisms are in place to accelerate the construction schedule, if 
needed, due to drought or other unforeseen conditions. However, as the drought of the Summer 
of 1998 continued, Weatherford indicated that some of their trigger conditions were starting to be 
met and that they were planning to try to complete the pipeline in 1999 or 2000. It has not yet been 
fully determined whether recent rains and the return of normal lake supplies will delay this new 
schedule. 

SUMMARY OF RESULTS FROM PRIOR STUDIES 

The following are the primary relevant points gleaned from the prior studies. 

1. The population for the area is expected to continue increasing. 

2. Although wells have served much of the area in the past, well production may not 
be stable in the future due to over mining of the aquifer. 

3. Tarrant Regional Water District controls the surface water supply in the general 
location of the study area. 

4. Several prior studies border, or lap into, the Southeast Parker County study area. 
However, none of the studies address water service to the area. 

5. Weatherford is currently preparing to construct a raw water line across the study 
area from Lake Benbrook to Lake Weatherford. 
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STUDY METHODOLOGY 

GENERAL STEPS FOR CONDUCTING THE STUDY 

This study was conducted to determine options for providing adequate water to customers in the 
study area for the next 30 years, considering continued growth of the area. The following steps 
were performed for this study. Please note that steps 1 through 3 have been discussed in detail 
during the previous chapters. 

1. Meet with interested parties to assess current problems and perceived needs. 

2. Inventory existing sources of supply and distribution systems, as well as on-going 
improvement plans. 

3. Review prior water studies in, and/or near, the study area. 

4. · Determine geographic and land use constraints. 

5. Determine population trends and projections for the study area. 

6. Determine practical entity growth boundaries for analysis of options. 

g. Determine component costs for various types of construction and facilities. 

8. Analyze feasibility of continuing with well based supply systems. 

9. Analyze feasibility of purchasing treated water from neighboring entities. 

10. Analyze feasibility of purchasing raw water and treating it to serve study area. 

11. Review whether above methods should be handled individually by each entity, by 
groups of entities, or by a regional effort serving all entities. 

12. Determine costs and facility sizes associated with practical options. 

13. Conduct public meetings at specific study milestones to update the public and to 
receive input. 

14. Summarize findings and make recommendations. 

GENERAL METHODOLOGY 

Contact was made with the neighboring entities who would be capable of supplying surface water 
to southeastern Parker County. These entities include the City of Weatherford, the City of Fort 
Worth and the Tarrant Regional Water District. Communication with these entities was an 
important factor in the determination of three future water supply alternatives which were compared 
for feasibility. Alternative 1 is to remain on groundwater supply and drill enough wells to meet 
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projected growth through 2030. Alternative 2 is to purchase treated water from a neighboring City 
(Fort Worth or Weatherford) and construct a distribution system of sufficient magnitude to supply 
water to the developed areas. Alternative 3 is to purchase raw water out of Lake Benbrook from 
TRWD, construct a raw water main and a treatment facility, and distribute treated water to the area 
distribution systems. Each alternative was analyzed to determine needed sizes and volumes based 
on population projections. Projected figures for population were obtained from the participant 
entities, the North Central Texas Council of Governments (NCTCOG), and the Texas Water 
Development Board (TWDB). The three alternatives were presented and discussed in public 
meetings. As a result of the cost analyses, feasibility and public opinion, Alternative 3 (purchase 
and treat raw water) was chosen as the preferable method to provide water to the southeast Parker 
County study area. 

POPULATION PROJECTION METHODOLOGY 

In order to determine population projections, the present and past populations were required. 
Population data were gathered from a number of sources including the Bureau of Census, North 
Central Texas Council of Governments, Texas Water Developr:nent Board, previous studies and 
from the various cities in the study area. Where possible, TWDB numbers were approximated 
using a constant growth curve which could be readily interpolated electronically. A summary of this 
data, along with projections and graphs, is shown in Appendix I. 

The population data from all sources was analyzed to get historical population information. Long 
term population projections for Fort Worth and Weatherford were also analyzed due to the ready 
availability of a long history and the fact that both of these cities are major influences on the region 
in question. All of the readily available data for each city was plotted to get a "feel" for the trends 
expected by various agencies and the cities themselves. 

The North Central Texas Council of Governments publishes an annual population report in which 
it includes a compound growth equation for a given period of time. This equation is of the form: 

Population= Base Year Population x (1 +Compound Growth Rate)'(Years since Base Year) 

The base year used by NCTCOG changes over time. However, a review of the data indicated that 
growth was slow in the early part of the 1990's and has been accelerating as the Texas economy 
has improved. The latest NCTCOG figures are based on 1995 being the base year. However, 
using this compound growth factor, the resulting projections seemed to grow too fast relative to 
historic data and projections from other agencies. Therefore, a growth factor was calculated based 
on NCTCOG populations in 1990 and 1998. This factor, effectively representing an average of 
slow and rapid growths, appeared to fit well with the general trends of the population curves for all 
entities. The factors used are shown in Chapter 11, Table 11.1. 

Most of the historic population data was derived from the U.S. Census and reported by the various 
sources. For Willow Park, Aledo, Hudson Oaks and Parker County, curve factors for projections 
were generated from NCTCOG and TWDB projections for future growth (based on TWDB data for 
the low, high and most likely trends). For Annetta North, Annetta and Annetta South, base 
populations from the 1990 census were used along with the compound growth factor calculated 
for unincorporated Parker County. This was done since almost no data or other projections existed 
for these entities other than the historical census. For the unincorporated study areas, a proration 
was made to determine the initial density per square mile for the entire county and then applied to 
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the unincorporated study areas. For the City of Weatherford, projections were based on the 
published population data in their recent water study report. In general, populations were allowed 
to grow at the rates stated in Chapter 11 until all available area for each entity reached a maximum 
of 2.5 persons per acre. 

ENTITY GROWTH METHODOLOGY 

For this study, the following criteria was generally assumed to determine the approximate ultimate 
annexation limits and size for cities within the study area. Cities were assumed to expand at the 
maximum allowable 10% of area per year until these boundaries were reached. 

1. Aledo is currently surrounded by Fort Worth's ET J and a boundary limit has been 
established. It was assumed that Aledo will expand to this set limit. 

2. It was assumed that Willow Park will try to expand into much of its overlap with Fort 
Worth and into eastern and northern areas in which overlaps do not exist. Also, 
Willow Park will expand westward into areas no.t already claimed by Weatherford 

. or included in the Weatherford water study. Willow Park has an agreed boundary 
with Hudson Oaks and was assumed to split any remaining areas between its 
present boundary and that of Annetta North. 

3. I twas assumed that Hudson Oaks would expand northwest toward the Weatherford 
city limits, encroaching somewhat on the Weatherford study area in this location. 
This assumption is based on past negotiation efforts between the two cities. 
Hudson Oaks was assumed to expand to its agreed boundary with Willow Park on 
the east and to split any remaining areas between themselves and Annetta North. 

4. It was assumed that Annetta North would be limited by Weatherford's existing ET J 
to the west, would be allowed to expand in Fort Worth's ET J to the Aledo ET J 
boundary and would split any remaining areas with Hudson Oaks, Willow Park and 
Annetta. 

5. It was assumed that Annetta would expand to the western study boundary, 
eastward to Aledo's ET J boundary, and would split remaining areas with Annetta 
North and Annetta South. 

6. It was assumed that Annetta South would expand to the western study boundary, 
eastward to Aledo's ET J boundary, southward to its current ET J and would split 
available land to the north with Annetta. 

7. It was assumed that Weatherford would not expand eastward beyond its present 
water study boundary. 

8. It was assumed that Fort Worth would eventually annex westward to Highway 5 
within the time frame of this study. However, it was assumed that any such areas 
would be served by the City of Fort Worth system. A small amount of service to the 
Fort Worth ET J area was allowed to account for growth of existing private utilities 
in this area. 
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9. It was assumed that any remaining areas to the west of Highway 5 or to the south 
of Aledo/Annetta South would remain unincorporated during the time frame of this 
study. 

Additional information and a map are provided in Chapter 12. 

ECONOMIC METHODOLOGY 

To compare capital, operation/maintenance, finance, and miscellaneous costs of the various 
options, costs were determined based on 1999 dollars. These costs were then projected to the 
time of construction using a 4.5 % annual inflation rate. Any project financing was assumed to be 
based on a 20 year financing at a 6% annual interest rate and with the first payment to occur in the 
year of initial construction. 

To determine a method for anticipating the inflated value of money, historic data from the Federal 
Consumer Price Index (CPI) and the Engineering News Record (ENR) were reviewed and 
compared. Each one of these curves utilizes its own base year for comparison. For the CPI, a 
base value of 100 is used for 1982. The ENR index utilizes a base of 100 in 1913. After review, 
it was decided to use the historic CPI data and associated annual factors for standardizing all costs 
to 1999 dollars. The cost factors used are published in Appendix H. 

The annual operation and maintenance costs (O&M) for each plant scenario was projected based 
on the flow anticipated for each phase and equipment needed. Environmental costs were 
calculated indirectly (as a percentage markup) while calculating capital costs. 

WATER USE METHODOLOGY AND REGULATIONS- TNRCC 

Once population projections were established, these projections were converted to anticipated 
water demands using standard Texas Natural Resource Conservation Commission (TNRCC) 
criteria as provided in the Texas Administrative Code, Chapter 290 "Water Hygiene", Subchapter 
D "Rules and Regulations for Public Water Systems". These rules apply to any system with a 
potential to serve 15 residential connections (or 25 people) on an annual basis. Since the retail end 
of any system studied would be larger than 250 customers (connections), the rules for sytems 250 
and larger were used. This criteria is the state mandated minimums for safe, potable water. 

It should be noted that all the current systems included in the study are already governed by the 
rules in Subchapter D. however many do not meet the 250 connections minimum. All of the cities 
and private utilities supplying water in the study area possess Certificates of Convenience and 
Necessity (CCNs) from the TNRCC to provide water in their service areas. 

The following highlights from TAC.290.41 about water sources should be noted: 

1.) Water sources shall have a safe yield capable of supplying the maximum daily 
demands of the distribution system during extended periods of peak usage or 
critical hydrologic conditions. Minimum capacities as specified in the subchapter 
should be used to calculate the maximum daily demands. 290.41.(b). 
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2.) Well sites must have the following general offset restriction radii. 
1 0' from water-tight sewer pipes 
50' from non water-tight sewer pipe, storm sewers, cemeteries, or livestock 

pastures 
150' from septic drain fields, evapotranspiration beds, or underground petroleum 

or chemical storage or transmission facilities. 
300' from sewage wet wells, sewage pump stations, or waste ditches. 
500' from sewage treatment plants, animal feed lots, solid waste disposal sites, 

or land applied sludge or effluents 
A sanitary control easement is required for the area within 150' from a well. 
290.41.(c).(1). 

The following highlights about minimum water system capacity requirements in section TAC.290.45 
should be noted: 

1.) Wells must have a total capacityof0.6 gallons per minute per connection, assuming 
no interconnections with other systems which can augment the system . 

. 290.45.(b).(1).(D) 

2.) Total storage capacity (ground plus elevated) must equal or exceed 200 gallons per 
connection. 

3.) Distribution and service pumping must be at least 2.0 gallons per minute per 
connection with 1000 gpm minimum and must be capable of meeting peak hour 
demands with the largest pump out of service. 

4.) Elevated, or equivalent, storage must equal, or exceed, 100 gallons per connection. 

5.) Raw water pumpage must meet 0.6 gallons per minute per connection, with largest 
pump out of service. 

6.) Treatment plant capacity must provide 0.6 gallons per minute per connection under 
normal rated design flow. 

7.) System transfer pumpage must be 0.6 gallons per minute per connection with the 
largest pump out of service. 

WATER USE METHODOLOGY AND REGULATIONS- FIRE PROTECTION 

The State Board of Insurance, Key Rate Schedule also requires the following fire flows at 
20 psi. minimal residual pressure. 

Principal Mercantile and Industrial Areas 
Light Mercantile Areas 
Congested Residential Areas 
Scattered Residential Areas 

3,000 gpm 
1,500 gpm 

750 gpm 
500 gpm 

Presently, Texas is changing its methods of assessing Key Rates to the Insurance Services Office, 
Inc. {ISO) standard. It is anticipated that this could cause some variance in the above figures, but 
should not be significant. 

At this time, the bulk of the study area which has available fire protection would be considered 
"Scattered Residential" with some "Light Mercantile" areas along 1-20, U.S. 180, and S.H. 5. 
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This report assumes that the options studied will be wholesale options, except for possibly wells, 
and that improvement in existing infrastructure to support additional fire protection will need to be 
performed by the retail provider and beyond the scope of this study. Each city will need to upgrade 
lines and storage to their own desired level of fire protection. 

FACILITY SIZING AND COSTS 

To determine facility sizing for this report, the above TNRCC criteria and existing data from the 
study participants was used. The following is a list of parameters used for the study. 

Demands: 

1. Production facilities were sized based on the minimum 0.6 gpm per customer. 

2. Entity land areas ceased expanding once the boundaries shown in Map 12.2 were 
reached. Until such time, each entity grew geographically at 10% per year. 

3. Areas were assumed to be saturated at 2.5 people per acre. It is realized that much 
of the existing residential development in the study area utilizes one acre lots. It is 
anticipated that newer subdivisions (given future availability to sewage treatment) 
will have smaller lots. However, demands were calculated base on total land area 
and some of the land is unbuildable (i.e., floodplain, inaccessible terrain, highways, 
etc.). Therefore, for the next 30 years, lots averaging slightly over one acre should 
be a reasonable assumption. At present, this is confirmed by current demographic 
data. Once the maximum land area had been reached, population growth was 
stopped and population stabilized at 2.5 people per acre. 

4. All areas were assumed to be residential. At present, the commercial uses are 
minimal compared to the residential areas and their water use per acre is generally 
less than residential use. 

3. To be conservative, and to match much of the areas existing demographic, each 
customer was assumed to consist of 3 people. 

Wells: 

1. Data provided from current wells indicate an average maximum production rate of 
43 gallons per minute. 

2. Each well was assumed to have a sanitary control easement of approximately 2 
acres (150' radius). Each well was assumed to potentially restrict 18 acres for some 
activities. 

Treatment Plant and Piping: 

1. The most likely treatment scenarios consist of pumping raw water from Lake 
Benbrook to the top of the ridge near Aledo. Since a wholesale operation is 
anticipated, all of the retail "gates" (taps, valves and meters) should be lower in 
elevation than the plant. Therefore, any storage at the plant could act as elevated 
storage for the wholesale system. Each city will need to build, or make available, 
a ground storage tank and booster pumping at their gate. These costs have not 
been included in this study. 
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2. Treated water storage is based on 200 gallons per retail customer. This may 
potentially be reduced since client cities will already have some storage capacity 
and the wholesale water will not necessarily be coincident with a customer entity's 
pressure planes. 

3. Booster pumping is based on 2 gpm per retail customer with a 1000 gpm minimum. 

4. Pipe sizes were estimated based on a flow rate of 5 fps. 

5. A pipe network was established to determine consistent pipe lengths. The location 
and numbering of this pipe system is shown in Map 17.1. 

6. Base unit costs were derived from a number of sources. The resulting costs were 
then increased to include engineering, surveying, financial, administrative, legal and 
contingency costs. Please note that these costs are rudimentary and are to be 
used only for comparison and "order of magnitude" purposes. Actual costs will 
depend on time of construction, final facility desi.gn, and other factors. (See Table 

. 14.1) 

7. Pipes are assumed to be generally less than 5 feet in depth. 

Cash Flow: 

1. An attempt was made to project cash flow scenarios to incorporate income, 
construction, raw water costs, costs of operation and maintenance and financing 
costs. These number are also only for comparison. Real numbers will vary 
depending on when entities actually receive service, the timing of construction and 
upgrades, actual population growth in the area, and other factors. The numbers 
shown are not a substitute for specific financing purposes. A financial consultant 
should be obtained for actual finance packaging. 

2. The following constants and factors were used: 
Inflation Rate= 4.50% per year 
Interest Rate= 6.00% per year 
Loan Period on Construction = 20 years 
Cost Recovery Factor= 0.0872 
Raw Water Purchase Cost= $644.11 per million gallons 
Operation and Maintenance Cost Factor = .080 

3. Utilizing the above information, a total annual cost was generated based on various 
construction sizes and timings. Each annual cost includes the annualized cost of 
all financed capital construction (plants and piping system) as well as the 
anticipated annual operation and maintenance cost. These values were then 
divided by the service population for each year to yield a monthly cost per retail 
connection and a cost per person. All costs are shown in current dollars. 

METHODOLOGY FOR PROVIDING PHYSICAL IMPROVEMENTS 

In this report, initial use of new pipeline and treatment plant improvements is proposed to begin 
within the next 5 to 10 years. This date is based on the assumption that items recommended in 
this report would not begin to be addressed until1999, that two to three years would be consumed 
in land acquisitions and agreements between entities and that two to three years would be needed 
for design, permitting and construction of new facilities. Other upgrades during the 30 year 
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planning window are included, as needed, based on population and demand. In general, plant 
construction is based on a 20 year life cycle and pipes are based on at least 30 years. However, 
to reduce initial costs and to prevent excessive temporary oversizing, treatment plants and pipes 
are often staged or upgraded before the end of their normal life cycle. 

For Option 3, the use of wells should be discontinued as early as possible to increase demand (i.e. 
income) at the treatment plant. It is assumed that no additional wells will be added once treatment 
facilities go on-line, however it is anticipated that most of the participant cities will be required to 
add wells between present day and treatment plant operation. Existing wells may need to be 
available for emergency use and peak demands. 
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GEOGRAPHIC CONSIDERATIONS 

STUDY AREA BOUNDARY 

As already discussed, the study boundary encompasses the southeastern quadrant of Parker 
County, Texas. This area includes portions of the Clear Fork of the Trinity River Basin within 
Parker County and is located downstream of Lake Weatherford and upstream of Lake Benbrook. 
The study area generally includes all areas within a line bounded by the northern border of the City 
of Willow Park near Lake Weatherford, eastward along Willow Park's border and White Settlement 
Road to the eastern Parker County line, south to the southeastern corner of Parker County, west 
along the county line to State Highway 171, northerly along S.H. 171 to the southern limits of a 
study by the City of Weatherford, then eastward and northward generally along the Weatherford's 
water study boundary and along the western side of Annetta North and Hudson Oaks, then 
eastward along the northern boundary of Hudson Oaks and projecting to the western boundary of 
Willow Park, then northward along the western boundary of Willow Park to the point of beginning. 
The study area includes the cities and towns of Hudson Oaks, Willow Park, Aledo Annetta North, 
Annetta and Annetta South, as well as unincorporated areas within the study boundary. (See Map 
9.1- General Study Area.) 

WATERSHED GEOLOGY AND TOPOGRAPHY 

The southeastern Parker County watershed consists of a portion of the Clear Fork of the Trinity 
River and several streams which feed the Clear Fork. These streams traverse valleys with alluvial 
bottomlands flanked by ridges of limestone hills. The main stream, the Clear Fork of the Trinity 
River, begins near the northwest corner of Parker County and extends southeastward to Lake 
Weatherford near the northwest corner of the study area. The Clear Fork then continues 
southeastward through the study area to the eastern Parker County line then on to Lake Benbrook 
in Tarrant County. A branch of the Clear Fork (the South Fork of the Clear Fork of the West Fork 
of the Trinity River, also known as the South Fork, or Town Creek) begins northwest of 
Weatherford and flows southeast through Weatherford and on to its junction with the Clear Fork 
west of Aledo. The towns within the study area are along, or upstream of, the Clear Fork and 
South Fork. This area is popular for residential property due to its aesthetic qualities, scenic views 
and available land. 

Bear Creek, in the southern portion of the study area, parallels the Clear Fork in Parker County. 
In Tarrant County, Bear Creek joins the Clear Fork at Lake Benbrook. Except for some areas 
along Highway 377, the Parker County land draining into Bear Creek is ranch land and generally 
undeveloped. There are currently no incorporated cities within the Parker County watershed which 
drains into Bear Creek. With the Clear Fork, South Fork and Bear Creek basins, the study area 
encompasses most of the watershed between Lake Weatherford and Lake Benbrook. 

The U.S. Department of Agriculture's Soil Conservation Service Soil Survey of Parker County, 
Texas, indicates that southeastern Parker county comprises primarily the neutral to moderately 
alkaline loamy upland soils of the Aledo-Venus-Solar association. This soil group is gently sloping 
to sloping and undulating terrain made up of very shallow to deep loamy soils over limestone or 
clay loam. In the Clear Fork and Bear Creek River Basins, the slightly acid to moderately alkaline 
loamy and clayey bottomland soils are in the Frio-Krum association. These soils are nearly level 
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to gently sloping, deep loamy or clayey soils over silty clay loam or clay. On the western edge of 
the study boundary a small amount of neutral to slightly acid loamy and sandy upland soils are 
found. These soils are in the Windthorst-Duffau-Weatherford association, with gently sloping to 
sloping, deep loamy or sandy soils over weakly cemented sandstone or clay. 

The United States Geological Survey quadrangle maps for the study area indicate that elevations 
range from a high of 1232 feet mean sea level (MSL) at the headwaters of Bear Creek near the 
Boyles NGS triangulation station just to the east of State Highway 171 and along the ridge 
separating the Trinity and Brazos river basins to a low of approximately 700 feet MSL at the 
downstream flowline of the Clear Fork of the Trinity River where it intersects the eastern Parker 
County Line. However, the bulk of the population growth is occurring along the Clear Fork due to 
its accessability to Interstate 20 linking Weatherford and Fort Worth. For the primary growth area, 
the upper elevation can be represented by the 1112 MSL elevation near the Tinsley NGS 
triangulation station at the north end of Willow Park. 

Lake Weatherford, at the upstream end of the study area, is a water supply lake constructed by 
the City of Weatherford in 1957. It has a watershed of approximately 121 square miles and is 
currently the sole source water supply for the City of Weatherford. The firm yield of the lake has 
recently been estimated at 2 mgd and the City of Weatherford currently has plant capacity to draw 
8 mgd from the lake. Although Weatherford generally uses much less than 8 mgd, the plant 
capacity was reported to have been reached on at least one occasion during the unusually hot 
summer of 1998. Weatherford has contracted with the TRWD to pump raw water from Lake 
Benbrook to the plant at Lake Weatherford in preparation for growth and drought conditions. At 
present, the intake station at Lake Benbrook and a small portion of the pipeline have been 
constructed. In addition to water supply, Lake Weatherford also serves for general recreation and 
for cooling water at a Brazos Electric generating station on its west bank. 

Lake Benbrook, just east of the study area, is a USACE lake. The excess usable water in the lake 
has been contracted or assigned to the TRWD which sells the raw water to cities for treatment. 
TRWD's largest customer is the City of Fort Worth who treats the raw water then sells treated 
water to a number of other cities in Tarrant County. TRWD also operates Lake Bridgeport in Wise 
County, Eagle Mountain Lake in northwest Tarrant County and the Richland-Chambers reservoir 
near Corsicana. Other system lakes include Lake Worth, Lake Arlington and Cedar Creek 
Reservoir. Water from Richland-Chambers and Cedar Creek is pumped to the Fort Worth Holly 
Treatment Plant and to Lake Benbrook to maintain the lake's elevation. Therefore, Lake Benbrook 
is not only the closest location (excluding Lake Weatherford) for existing surface water to serve the 
study area, but it is also the Jake of choice due to this replenishment characteristic. 

It should be noted that only Aledo and a portion of Willow Park's commercial section have 
wastewater capabilities within the study area. Much of Willow Park and all of the remaining cities 
and unincorporated area (except Deer Creek Estates) are served by septic systems. In the late 
1980's, Weatherford experienced problems with septic flow reaching Lake Weatherford, which is 
Weatherford's sole source of water. Weatherford has since incorporated problem areas upstream 
of the lake and installed wastewater lines back to Weatherford's wastewater treatment plant. 
However, problems continue to be documented in the Clear Fork downstream of the lake. 

Chap. 9 - Geography Considerations - Page 2 of 5 



[Map 9.1 - General Study Area] 

Chap. 9 - Geography Considerations - Page 3 of 5 



LAND USES 

The incorporated cities and towns are developing predominantly as 0.5 acre to 5 acre residential 
subdivision lots (most are approximately 1 acre) with small amounts of light commercial 
interspersed throughout. Some heavy commercial development is evident along the Interstate 20 
corridor and near downtown Aledo. Immediate development plans indicate that lots will continue 
to develop with a significant acreage, rather than developing the typical 1/4 to 1/3 acre lots seen 
in more urban development. However, some 1/2 acre lots are currently being developed near 
Weatherford and Aledo. 

In the unincorporated portions of the county, agriculture is the predominant land use type. As 
development continues to spill over from Fort Worth and Weatherford, it is anticipated that the 
agricultural land use will be replaced with mostly residential development. Significant amounts of 
commercial and industrial use are not anticipated in this area during the study period, except for 
the immediate Interstate 20 corridor, and possibly, along Highway 377. 

SUBSURFACE GEOLOGY 

The subsurface geology is primarily determined from well drilling logs. Although there are areas 
of natural gas production in the study area, the subsurface information for this report was gathered 
from water well reports. In general, surface soils are underlain by cretaceous limestones and 
sandstones. The top layer is the Fredericksburg and Washita Group which is generally 0 to 200 
feet deep. This is underlain by the Paluxy formation of the upper Trinity Group which is 
approximately 180 feet thick and outcropping near the west end of the study area. Below the 
Paluxy is the Glen Rose formation followed by the Twin Mountain formation, each part of the lower 
Trinity Group and each being approximately 170-200 feet thick. Water wells are usually successful 
in the Paluxy formation and in the Twin Mountain (Trinity) formations. 

As previously mentioned, the Texas Department of Water Resources report entitled "Report 269 
-Occurrence , Availability, and Chemical Quality of Ground Water in the Cretaceous Aquifers of 
North-Central Texas", Volumes 1 and 2, dated April1982 gave some groundwater parameters for 
Parker County. As noted, the primary groundwater source for eastern Parker County is the Paluxy 
formation with an average well yield of 45 gpm. Mining of the Paluxy water began around 1900 
with heavy pumping in the Tarrant and Dallas County vicinities (immediately east of the study area). 
This has created a large cone of depression in the aquifer in those locations. Hardness and iron 
concentrations increase near the aquifer outcrop, which occurs locally just to the western side of 
Weatherford. Paluxy water is generally fresh to slightly saline. 

In recent years, a number of wells have been drilled to the Glen Rose and Twin Mountain 
Formations, which are parts of the lower Trinity Group. Although deeper and generally showing 
higher yields, these formations have some of the same problems associated with the Paluxy. 
These include a large cone of depression near Tarrant County on the east and an increase in 
hardness, iron and salinity trending toward the west. Locally, these formations outcrop in western 
Parker County. 

ENVIRONMENTAL CONCERNS 

The overproduction of wells is not the only water concern in the watershed. Only a very small 
portion of the study area is served by aerobic wastewater treatment systems. Most houses are 
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served by individual septic tanks, which given the predominately limestone subsurface, are 
susceptible to surface (as Weatherford has experienced in the past) and groundwater 
contamination problems from the effluent. Houses in newer subdivisions are usually equipped with 
evapotranspiration ponds or small aerobic systems when state soil testing requirements cannot be 
met. This was not true of many systems constructed before the mid 1980's. 

Also, in some areas, the effluent does not come to the surface but, due to the limestone, is not 
filtered either. It migrates along limestone "cracks" and "seams" until it enters streams or wells. 
For this reason, sewer system needs are a close second to water needs. Septic systems also pose 
a threat to wells and affect the land area available for wells due to septic/well spacing requirements. 

For this reason, Weatherford started annexing areas around Lake Weatherford in the late 1980's 
and began requiring houses upstream of the lake to connect to the City sewer system. Prior to that 
time, the City was experiencing water quality problems at the Lake. Their efforts appear to have 
improved the quality in the lake but have had little effect on areas downstream. As such, TNRCC 
reports prepared in 1997 indicate that stream segment 0831 of the Clear Fork River below Lake 
Weatherford (and above Lake Benbrook) suffered from quality problems. In April 1997, it was 
reported that the upper end of the segment did not support aquatic life due to low dissolved oxygen 
levels and that the bulk of the stream was not good for contact recreation because of elevated 
fecal coliform bacteria levels. High levels of fecal coliforms were again reported in the August 1997 
advisory report. 

In addition to water contamination issues, the Endangered Species Act may play a role in any 
construction efforts to treat and distribute water. Currently, three listed species may be found in 
Parker County. These are the golden-cheeked warbler, the black-capped vireo, and the bald 
eagle. Any significant construction activity must include a search for these species habitats as part 
of the permitting process. 
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SERVICE HISTORIES 

RELEVANCE OF HISTORY 

The issue of water in southeastern Parker County is becoming complex due to the number of 
entities which will potentially be involved. Therefore, it is hard to extrapolate each entity's future 
interests without a quick review of their pasts. This will provide a more complete framework for the 
decisions to be made and the social, political and physical constraints involved. 

PARKER COUNTY 

Parker County was established in 1855. It covers 902 square miles straddling the ridge separating 
the Trinity River and Brazos River basins. Located immediately west of Tarrant County (Fort 
Worth), it has enjoyed a long relationship as a bordering rural area to the growing Fort-Worth 
Dallas metroplex. Elevation for the county ranges from 700 to 1400 ft MSL and the general terrain 
is hilly. The county normally receives just over 32 inches of rain per year and experiences an 
average monthly temperature range of 34 to 96 degrees Fahrenheit. The county seat is 
Weatherford which has a population of approximately 20,000 people. The county is dotted with an 
estimated 20 other small towns and communities for a total county population of greater than 
70,000 people. 

Historically, the county has been considered agricultural, but is currently trending toward urbanized 
uses. Water for domestic uses has typically been supplied by wells drilled to Paluxy or lower Trinity 
formations. The Brazos River flows along the southwestern side of the county. The Clear Fork of 
the Trinity River flows through the eastern portion of the county. Lake Weatherford, owned and 
operated by the City of Weatherford, is on the Clear Fork. At present, sewer in the county is 
primarily via septic tanks. 

WEATHERFORD 

The City of Weatherford was founded in the mid 1800's. With the creation of Parker County, 
Weatherford was established as the county seat. Weatherford was a frontier outpost and 
maintained a central position at the intersection of both east-west and north-south roadways and 
railways. Prior to 1900, the City had already been operating water, power, and gas utilities. 
Originally, water was supplied by a large well at what is now Cherry Park. Later this was 
augmented by other wells. By the drought of the 1950's, Weatherford operated a number of water 
wells along with a treatment plant. The treatment plant utilized water from Sunshine Lake, an old 
railroad water refill lake for steam engines, located just northwest of town. During the drought of 
the 1950's, both the lake and well supplies became threatened, and Weatherford constructed Lake 
Weatherford northeast of town, which has since completely replaced wells and Sunshine Lake as 
municipal water sources. Until recently, a treatment plant near downtown treated the Lake 
Weatherford water for municipal use. In the last few years, Weatherford has annexed much of the 
area between the City and Lake Weatherford, and has constructed a new replacement treatment 
plant on the southwestern edge of the Lake. Part of this action has been in preparation for the 
future delivery of water from Lake Benbrook to this point. It should be noted that Weatherford's 
contract to purchase raw water from TRWD currently precludes them from wholesaling treated 
water to others. However, the contract does contain a provision which might be used to ease this 
restriction. 
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Weatherford is a Home Rule city. It has both a City Council and Municipal Utility Board. 
Technically, the Utility Board is subordinate to the Council. However, several of the positions on 
the Utility Board are held by City Council members such that only a few board decisions are not 
ratified by Council. 

Weatherford is home to a fairly large public school district and a community college. In addition, 
Weatherford has several radio stations and a daily (except Saturday) newspaper, the Weatherford 
Democrat. 

ALEDO 

The City of Aledo was founded in 1882 as a railroad refueling point near the Clear Fork of the 
Trinity River. Prior to 1882, it was known as the community of Parker Station. Due to its position 
on the railroad, Aledo has always had a good mix of commercial and residential land use. The City 
has operated a number of water wells throughout the years, and their current municipal system is 
a mix of City developed wells and well systems installed by developers prior to land annexations. 
It is thought that some residential property owners may still have private wells. 

As an older community, the Aledo area also has its own school district which services a majority 
of the study area. There is a weekly newspaper, the Community News, which serves the study 
area. The City of Aledo operates a small sewer treatment plant along with its water utilities. It is 
a General Law city and has collected property taxes for a number of years. 

WILLOW PARK 

The City of Willow Park was incorporated in 1964. This city extends from the east side of Lake 
Weatherford southward to the now defunct community of Chico. The south end of Willow Park 
borders the Bankhead Highway, one of the first coast to coast American paved roads. This 
highway has since been replaced by U.S. Highway 80 in the early 1940's and by Interstate 20 in 
the 1970's. Willow Park has primarily been a bedroom community to Fort Worth, and to Carswell 
Air Force Base (Fort Worth NAS/JRB) along with General Dynamics (Lockheed) in particular. 
General Dyamics/Lockheed has operated the Squaw Creek Recreation Center in the heart of 
Willow Park for its employees for several decades. Willow Park is home to one of Texas' few horse 
racing facilities, Squaw Creek Downs (formerly Trinity Meadows.) 

Originally, Willow Park operated a portion of the old Chico water system and a separate water 
system just to the east of Lake Weatherford. Over time, the incorporation of several other private 
well systems and city wells were included to form a large system capable of supplying new 
subdivisions. A recent upgrade involves the connection of the main system, which is east of the 
Clear Fork, with the Willow Springs Oaks area, west of the Clear Fork. 

Although Carswell and Lockheed are not as active as in times past, Willow Park has continued to 
grow rapidly due to its location on Interstate 20 and its proximity to Fort Worth. In addition, 
commercial growth continues along the Interstate highway. Recently, Willow Park has started 
serving a portion of this commercial Interstate corridor with sewer treatment. The remainder of the 
town remains on septic systems. 

Willow Park is a General Law city with less than 5,000 population. It has only been within the last 
few years that Willow Park has started to collect property taxes. 
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HUDSON OAKS 

The City of Hudson Oaks was incorporated in the late 1970's at the junction where Interstate 20 
splits from U.S. Highway 180. This city incorporates portions of a number of older small 
communities including Oakwood and Pumpkin Center. Perceived as a "bedroom" community to 
both Weatherford and Fort Worth, Hudson Oaks actually has a strong commercial/industrial base. 
This is due to the City containing most of the county's new car dealerships, several fast food 
restaurants, and the only liquor package stores in the county. As such, the city does not have 
property tax and currently depends on enterprise fees and sales taxes. 

Hudson Oaks is a General Law city. Nearly all of its water systems have been acquired from 
private systems and are in the process of being connected together. Hudson Oaks is presently 
planning for its first sewage collection facilities to serve the commercial portion of town. Like Willow 
Park, the commercial areas are nearly all along Interstate 20 or U.S. Highway 180 (old U.S. 80). 

FORT WORTH 

The City of Fort Worth is a large metropolitan city to the east of the study area. As such, it has 
established water, sewer and other infrastructure systems. Fort Worth is TRWD's largest 
customer. Fort Worth also treats water for a number of cities in Tarrant County. Since the mid 
1920's, Fort Worth has purchased raw water from the TRWD. 

In the early 1980's, Fort Worth had a strong focus on expanding to the west. This can be 
evidenced by the western freeway "loop" proposed in their thoroughfare master plan, much of 
which will be in eastern Parker County. This is also evidenced by Fort Worth's role in preventing 
Weatherford from wholesaling water which it purchased through TRWD. 

After the economic recession of the late 1980's, much of the economic factors pushing westward 
expansion diminished. Of primary importance on this curtailment of westward growth was the 
closing of Carswell Air Force Base and the large workforce reductions and eventual sale of General 
Dynamics. Prior to these events, much of western Fort Worth's economy was related to the military 
and defense industries. 

In the late 1980's, construction on Alliance Airport was started in the northern part of Fort Worth. 
This facility has attracted a number of large industrial facilities and related business and residential 
developments. Growth has accelerated rapidly near this area. At present, Fort Worth has 
indicated that their utility growth efforts must be concentrated in this northern region in order to 
keep pace with the new growth. This seems to be the situation for the foreseeable future. 
Therefore, even though the western side of Fort Worth is again experiencing rapid growth, Fort 
Worth has indicated that it is not in a position to serve western wholesale water customers outside 
of its ETJ. (See Chapter 16 and Appendix B.) 

TARRANT REGIONAL WATER DISTRICT 

The Tarrant Regional Water District (TRWD) was founded as Tarrant County Water Improvement 
District Number 1 by the Tarrant County Commissioner's Court in October 1924 to provide county 
wide floodway protection. In 1925, Texas legislation allowed the District to also control raw water 
supply. This led to the 1926 name change making the District the Tarrant County Water Control 
and Improvement District Number 1 (TCWCID #1 ). Since that time, the District has been 
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responsible for Fort Worth's raw water supply from Eagle Mountain Lake and Lake Bridgeport. 
By the early 1970's, TCWCID#1 had also contracted raw water to a number of other smaller towns, 
including Arlington and Mansfield. By the late 1970's, it had become evident that additional 
supplies of raw water would be needed to supply the growing western portion of the metroplex. 
After several years of planning and negotiating, the District finally reached agreement in 1982, with 
Fort Worth, Mansfield, Arlington, and the Tarrant County portion (western district) of the Trinity 
River Authority to construct lakes and pipelines from east Texas back to Tarrant County. 

This agreement made these four entities (the "Initial Contracting Parties") responsible for funding 
the District's bond debt for the construction of Richland-Chambers reservoir and pipelines from this 
reservoir and Cedar Creek reservoir back to Tarrant County. The agreement also gave the District 
storage capabilities in Lake Worth, Lake Arlington, and (through the Corps of Engineers) Lake 
Benbrook. 

In 1996, the District's name was officially changed to the Tarrant Regional Water District (TRWD), 
such change reflecting its nature as a growing regional entity with a scope beyond Tarrant County. 
At present, a 72 inch pipeline brings water from Cedar Creek Reservoir back to Tarrant County and 
a similar 90 inch pipeline transports water from Richland-Chambers. Lake Benbrook is utilized as 
a receiving and balancing reservoir for both of these pipelines. Water from these lines can also 
be directed to Lake Arlington. 

Due to high cost of the new reservoirs and water transmission systems, a number of safeguards 
were built into the 1982 contract to protect the interests of the bond holders, TRWD and the Initial 
Contracting Parties. These included provisions for others who contract with TRWD for raw water 
to pay a competitive rate along with a premium to "buy into" other capital costs of the existing 
system. Also, TRWD is to supply raw water with "system" funds, presumably so as not to compete 
with the Initial Contracting Parties. A fairly narrow interpretation of TRW D's raw water "system" 
is also included. For these reasons, the current contract would indicate that any future buyer would 
have to purchase raw water, come to the existing "system" to get it, and pay for all such costs 
themselves. (See Appendix C.) 

PARKER COUNTY UTILITY DISTRICT NUMBER 1 

Parker County Utility District Number 1 was created by the Texas legislature in 1997. At present, 
its formal boundary covers a large portion of northeastern Parker County. It's primary concern is 
to own and operate a wholesale wastewater system in the Walnut Creek watershed of northeastern 
Parker County. However, future expansions could include service to large portions of Parker 
County for both wastewater and water. Due to its recent creation, PCUD#1 does not currently 
operate any utility services but is in negotiations with existing treatment plant operators near Eagle 
Mountain Lake to start its Walnut Creek sewer system. 

DEER CREEK AND OTHER PRIVATE UTILITY SYSTEMS 

Dear Creek is a private water and wastewater system serving the large Deer Creek Estates 
subdivision between Annetta and Annetta South. It has been supplying water for over 10 years and 
has recently added sewer treatment for the newer areas of the subdivision. 

Highland Water Supply, Dyegard, Palo Pinto and Spring Valley operate small systems which are 
located on the edge of Hudson Oaks. Several other small systems exist near Fort Worth and along 
Highway 377. 
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POPULATION 

POPULATION HISTORY 

Since the mid 1800's, Parker County has been predominantly agricultural. Even today, about 16% 
of the county's total employment is agricultural. However, farming and ranching have now been 
eclipsed by manufacturing at 18%, government at 25% and wholesale/retail trade at 28%. While 
this is true of the county as a whole, it is not necessarily representative of the southeastern 
quadrant. Actual employment in this area is still estimated to be largely agricultural related, with 
a small amount of wholesale/retail trade and government and a very small amount of 
manufacturing. However, much of the residential population is employed outside of the study area. 

The increase in population in this area is due predominantly to residential development, with most 
residents commuting outside the study area. Hudson Oaks, Aledo and Willow Park are established 
communities, offering a range of city services. The Annettas (Annetta North, Annetta and Annetta 
South) are more limited governments and are currently not providing water or sewer services to 
their constituents. In the past, the main population growth appears to have been attributed to urban 
sprawl and recreation. People move further out of the Dallas-Fort Worth metroplex to avoid crime 
and other urban problems. Large tracts of available land and the high quality of the school districts 
have also been significant enticements. 

Since the land area in question is fixed, a method was needed to determine an allocation of area 
for each city at different times in the study. A decision was made to estimate each city's expansion 
at the legal rate of 10% per year up to an ultimate size based on its proximity to adjoining cities and 
their ET J's. As explained previously, these limits are arbitrary but realistic given the constraints 
involved. 

The sources and methodology for population estimates is given in Chapter 8, "Study Methodology". 
In-depth population tables and graphs are included in the Appendix I. A summary of the growth 
rates and population projections for each entity and the population percentage for each map area 
are described in the following pages. 

P~pulation growth rates were compared using existing projections from the following sources: 
1. NCTCOG- Data obtained from the North Central Texas Council of Governments Summary o 

Regional Population Estimates 

2. Census- Data obtained from the. U.S. Bureau of Census for each decade year, and U.S. 
Census estimates for other years 

3. Self Reported - Populations as reported by each entity about itself 

4. TWDB- Population estimates as published by the Texas Water Development Board 
Low = 0% Migration 
Medium = 5% Migration Rate 
High= 10% Migration Rate 
Likely = TWDB Most Likely Projection 
Growth = NCTCOG Projections based on their published 
growth rate 

The populations can be automated using the following formula: 

Population=Base Year Population x (1 +Compound Growth Rate)'(Years since Base Year) 
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TABLE 11.1 
Population Projections 

(Capita) 

1990 Census Population 2328 1169 711 265 672 423 612 267 1252 14804 
Population Growth Rate/Yr. 3.40% 3.40% 7.31% 3.47% 3.47% 3.47% 1.15% 1.15% 2.80% 3.10% 

Maximum Density/Acre 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Ultimate Population 26280 5173 10394 13536 11569 15081 42633 39162 75776 

A B c 0 E F G H I J 
Fort Fort 

Willow Hudson Annetta Annetta Worth Worth Non-City Total W'ford Total 
Year Park Aledo Oaks North Annetta South North South SE Parker 

1998 3,042 1,527 1,250 348 883 556 671 293 1,562 10,131 18,899 29,030 
1999 3,145 1,579 1,342 360 913 575 678 296 1,605 10,495 19,485 29,980 
2000 3,252 1,633 1,440 373 945 595 686 299 1,650 10,874 20,089 30,963 
2001 3,363 1,689 1,545 386 978 616 694 303 1,696 11,269 20,712 31,981 
2002 3.477 1,746 1,658 399 1,012 637 702 306 1,744 11,681 21.354 33,035 
2003 3,595 1,805 1,779 413 1,047 659 710 310 1.793 12.112 22.016 34,128 
2004 3,718 1,867 1,909 427 1,083 682 718 313 1.843 12,561 22,699 35,259 
2005 3,844 1,930 2,049 442 1,121 706 727 317 1.895 13,030 23,402 36,432 
2006 3,975 1,996 2,198 457 1,160 730 735 321 1,948 13,519 24,128 37,647 
2007 4,110 2,064 2,359 473 1,200 755 743 324 2.002 14,031 24,876 38,907 
2008 4,250 2,134 2,532 490 1,242 782 752 328 2.058 14,566 25,647 40,213 
2009 4,394 2.207 2,717 507 1,285 809 761 332 2,116 15.126 26,442 41,568 
2010 4,544 2,282 2,915 524 1,329 837 769 336 2,175 15,711 27,262 42,972 
2011 4,698 2,359 3,128 542 1,376 866 778 339 2.236 16,323 28,107 44,430 
2012 4,858 2,439 3,357 561 1,423 896 787 343 2,299 16,963 28,978 45,942 
2013 5,023 2,522 3.602 581 1,473 927 796 347 2,363 17,634 29,876 47,511 
2014 5,194 2,608 3,866 601 1,524 959 805 351 2,429 18,337 30,803 49,139 
2015 5,370 2,697 4,148 622 1,577 992 815 355 2.497 19,073 31,757 50,830 
2016 5,553 2.788 4.452 643 1,631 1,027 824 359 2.567 19,845 32,742 52,587 
2017 5,742 2.883 4,777 666 1,688 1,063 833 364 2,639 20,654 33,757 54,411 
2018 5,937 2,981 5,126 689 1,747 1,099 843 368 2,713 21,502 34,803 56,306 
2019 6,139 3,083 5,501 713 1,807 1,138 853 372 2,789 22,393 35,882 58,275 
2020 6,347 3,187 5,903 737 1,870 1,177 862 376 2,867 23.328 36.995 60,322 
2021 6,563 3,296 6,335 763 1,935 1,218 872 381 2,947 24.309 38,141 62,451 
2022 6,786 3,408 6,798 789 2,002 1,260 882 385 3.030 25.340 39,324 64,664 
2023 7.017 3,524 7,295 817 2,071 1,304 893 389 3,114 26,424 40,543 66,967 
2024 7.256 3,643 7,828 845 2,143 1,349 903 394 3,202 27,563 41,800 69,362 
2025 7,502 3.767 8,400 874 2,218 1,396 913 398 3,291 28,760 43,096 71,856 
2026 7,758 3,895 9,014 905 2,295 1,444 924 403 3,383 30,021 44,432 74,452 
2027 8,021 4,028 9,673 936 2,374 1,494 934 408 3,478 31,347 45,809 77,156 
2028 8,294 4,165 10,380 969 2,457 1,546 945 412 3,576 32,743 47,229 79,972 
2029 8,576 4,306 10,394 1,002 2,542 1,600 956 417 3,676 33,469 48,693 82,162 
2030 8,868 4,453 10,394 1,037 2,630 1,655 967 422 3,779 34.204 50,203 84,406 
2031 9,169 4,604 10,394 1,073 2,721 1,713 978 427 3,884 34.963 51,759 86,722 
2032 9,481 4,761 10,394 . 1,110 2,816 1,772 989 432 3,993 35.747 53,363 89,111 
2033 9,803 4,923 10,394 1,149 2,913 1,834 1,001 437 4,105 36,558 55,018 91,575 
2034 10,136 5,090 10,394 1,189 3,014 1,897 1,012 442 4,220 37,394 56,723 94,117 
2035 10,481 5,173 10,394 1,230 3,119 1,963 1,024 447 4.338 38,169 58,482 96,650 
2036 10,837 5,173 10,394 1,273 3,227 2,031 1,036 452 4,460 38,883 60,294 99,177 
2037 11,206 5,173 10,394 1,317 3,339 2,102 1,047 457 4,584 39,620 62,164 101,783 
2038 11,587 5,173 10,394 1,363 3,455 2,175 1,060 462 4,713 40,381 64,091 104,471 
2039 11,981 5,173 10,394 1,410 3,575 2,250 1,072 468 4,845 41,167 66,078 107,244 
2040 12,388 5,173 10,394 1,459 3,699 2,328 1,084 473 4,980 41,979 68,126 110,105 
2041 12,809 5,173 10,394 1,509 3,827 2,409 1,097 478 5,120 42,817 70,238 113,055 
2042 13,245 5,173 10,394 1,562 3,960 2,493 1,109 484 5,263 43,683 72,415 116,098 
2043 13.695 5,173 10,394 1,616 4,098 2,579 1,122 489 5,411 44,577 74,660 119,237 
2044 14.161 5,173 10,394 1,672 4,240 2,669 1,135 495 5,562 45,500 76,975 122,475 
2045 14,642 5,173 10,394 1,730 4,387 2,761 1,148 501 5,718 46,454 79,361 125,815 
2046 15.140 5,173 10,394 1,790 4,539 2,857 1,161 507 5,878 47,439 81,821 129,260 
2047 15,655 5,173 10,394 1,852 4,697 2,956 1,174 512 6,042 48,456 84,357 132,814 
2048 16,187 5,173 10,394 1,916 4,860 3,059 1,188 518 6,212 49,507 86,972 136,479 
2049 16.738 5,173 10,394 1,983 5,028 3,165 1,202 524 6,386 50,592 89,669 140,261 
2050 17,307 5,173 10,394 2,052 5,203 3,275 1,215 530 6,564 51,713 92,448 144,161 
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ENTITY BOUNDARIES AND GROWTH 

SUBAREA PARAMETERS 

To facilitate the study, the study area was delineated into subareas. Each area represents a 
portion of an entity, usually an ultimate city or an unincorporated area within the study area. For 
each subarea, a population percentage was calculated. These small areas were then grouped into 
service subareas for the treatment plant options studied and linked by trunk mains for primary 
distribution. Only main trunk lines feeding each city are included in the systems. Service was 
taken to a single valve and meter "gate" for each city. Distribution systems for each city/entity 
must be addressed by each entity as development occurs. 

TABLE 12.1 
LAND AREA SUMMARIES 

Location Existing Area 30 Year Maximum Area 
SF Acres Sq. Mi. SF Acres Sq. Mi. 

Willow Park 154219801.26 3540.40 5.53 457899158.41 10511.92 16.42 
Hudson Oaks 53750920.00 1233.95 1.93 181096354.07 4157.40 6.50 
Aledo 54549401.36 1252.28 1.96 90139929.26 2069.33 3.23 
Annetta North 87063235.29 1998.70 3.12 235842503.37 5414.20 8.46 
Annetta 46446179.85 1066.26 1.67 201580340.43 4627.65 7.23 
Annetta South 40552867.92 930.97 1.45 262776112.35 6032.51 9.43 
Fort Worth North 0.00 0.00 0.00 742839371.02 17053.25 26.65 
Fort Worth South 0.00 0.00 0.00 682353543.23 15664.68 24.48 
Unincorporated 3650734327.27 83809.33 130.95 1320324271.44 30310.47 47.36 

Willow Park Overrun 64181326.29 1473.40 2.30 
Hudson Oaks Overrun 23353524.33 536.12 0.84 

[fatal 4174851583.57 95841.40 149.75 4174851583.58 95841.40 149.75 

Original Study Area 4087316732.95 
[fatal Overrun 87534850.62 
~otal Studied Area 4174851583.57 
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WATER SUPPLY AND USE CRITERIA 

EXISTING USAGE AND WATER SUPPLY: 

At the beginning of this study, a questionnaire was sent to entities within the study area to assess 
the current water status of each area. All of the entities surveyed are served by wells, 
predominantly from the Paluxy formation. However, most new water system wells are being drilled 
into the lower Trinity formations, where possible, due to a generally higher yield per well. A 
summary of the survey data is given in Appendix A. 

In addition, the summer of 1998 proved to be very hot and dry. Even though the drought itself was 
very short (approximately 4-5 months), the severity was sufficient for most water providers in the 
area to enact water rationing. (See news articles in Appendix G) This event highlighted three 
major points relevent to the study. 

1.) Well supplies are limited and vulnerable to droughts. 

2.) The public needs education regarding the need for rationing. Also, most towns in 
the study area could benefit from a more comprehensive water conservation plan. 

3.) Area growth (demand) is starting to surpass productions during peak times for the 
water utilities in the study area. 

At one point during the summer, a citizens group from one of the entities (Hudson Oaks) 
demanded that the city provide virtually unlimited water to its customers. Even though the basic 
request is unreasonable (especially during drought), it does point out a very basic question which 
must by answered by any water study- "How much water is enough?". When trying to balance the 
water needs of the area with the affordability of systems, this question becomes paramount. 
Therefore, the following table was generated to see if the use of the TNRCC minimum criteria for 
the study would be adequate. In short, it was decided that anything in excess of the minimum from 
well sources would only further mine the aquifer. Also, any surface water system would require 
new facilities with high up-front costs. Since water systems are generally considered as 
"enterprise" operations for funding (i.e. system generates revenue with the intent of funding itself) 
the goal would be to minimize the up-front costs, deliver an adequate product and then upgrade 
the system based on demand, as needed. A review of the chart indicates that the TNRCC criteria 
would be adequate for most normal needs, especially during the first phase(s) of construction, 
since the utilities would still have use of their existing well systems. 
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TABLE 13.1 
COMPARATIVE WATER USE AND CRITERIA 

J-'er t;ustomer 
CRITERIA AND REFERENCE: (gpm) (gpd) 

~NRCC Minimum Regulation 0.60 864 
~raditional (100 gpcd, peaking factor=2) 0.42 600 
Houston Maximum Actual (Monthly) Average Use 0.39 567 

~ustin Maximum Actual (Monthly) Average Use 0.46 663 
!TWDB 50 Largest Cities Average 1.08 4.98 
!TWDB 7 Fort Worth Area Cities Average 0.96 468 

Total Total Population Customers Per Customer 
DEMANDS: (mgd) (gpm) (gpm) (gpd) 

Fort Worth (Current Average) 86.39 59,993 447,619 149,206 0.40 579 
Fort Worth (Current Treatment Capacity) 223.81 155,423 447,619 149,206 1.04 1500 
Fort Worth (2020 Projection) 122.37 84,981 630,790 210,263 0.40 582 
!weatherford (Current Average) 2.83 1,965 19,602 6,534 0.30 433 
!weatherford (Current Peak Demand) 7.08 4,917 19,602 6,534 0.75 1084 
~eatherford (Current Treatment Capacity) 8.00 5,556 19,602 6,534 0.85 1224 
~eatherford (2020 Projection) 5.73 3,979 41,073 13,691 0.29 419 
~eatherford (2050 Projection) 15.00 10,417 113,953 37,984 0.27 395 
~illow Park (Peak - June 1998 - Without Rationing) 0.61 426 3,450 1 '150 0.37 533 
~illow Park (Peak - July 1998 - With Rationing) 0.92 636 3,450 1 '150 0.55 797 
f'\ledo (Peak - June 1998 - Without Rationing) 0.28 197 1,450 483 0.39 567 
~ledo (Peak - July 1998 - With Rationing) 0.34 235 1,450 483 0.47 677 
Hudson Oaks ( Peak- June 1998- Without Rationing) 0.47 324 1,941 647 0.50 722 
Hudson Oaks ( Peak - July 1998 - With Rationing) 0.76 526 1,950 650 0.81 1165 
Hudson Oaks Concerned Citizens Committee Request 0.88 608 768 256 2.37 3419 
Deer Creek Estates (Peak - June 1998 - Without Rationing) 0.26 181 561 187 0.97 1398 
Deer Creek Estates (Peak- July 1998- With Rationing) 0.42 288 561 187 0.88 1266 

J-'er ~,;ap1ta (;I people/customer) 
(gal/mo) (gpm) (gpd) (gal/mo) 

26283 0.20 288 8761 
18252 0.14 200 6084 
17248 0.13 189 5749 

20168 0.15 221 6723 
15060 0.36 166 5020 
14157 0.32 156 4719 

Per Capita (3 people/customer) 
(gal/mo) (gpm) (gpd) (gal/mo) 

17613 0.13 193 5871 
45630 0.35 500 15210 
17704 0.13 194 5901 
13175 0.10 144 4392 
32962 0.25 361 10987 
37245 0.28 408 12415 
12731 0.10 140 4244 
12013 0.09 132 4004 
16214 0.12 178 5405 
24245 0.18 266 8082 
17248 0.13 189 5749 
20594 0.16 226 6865 
21963 0.17 241 7321 
35439 0.27 388 11813 

104006 0.79 1140 34669 
42527 0.32 466 14176 
38512 0.29 422 12837 



TABLE 13.2 
CURRENT WATER SUPPLY 

0 Total Total Population Supported At "x'' gpm per Customer 
::r 
OJ (mgd) (gpm) 0.40 0.60 0.80 1.00 1.201 
'0 a; , 

illow Park Wells - Running 24 hr/day 7131 ~ 1.23 856 2,140 1,427 1,070 856 

"' 1llow Park Wells - Running 16 hr/day 0.81 565 1,412 942 706 565 . 471 

:2: ledo Wells - Running 24 hr/day 0.44 307 768 512 384 307 2561 
OJ a; ledo Wells - Running 16 hr/day 0.29 203 507 338 253 203 1691 , 

Hudson Oaks Wells - Running 24 hr/day 1.13 786 1,965 1,310 983 786 6551 (/) 
c Hudson Oaks Wells - Running 16 hr/day 0.75 519 1,297 865 648 519 432 
'0 
'0 Hudson Oaks Wells (HOCCC System Only - 24 hr/day) 0.48 332 830 553 415 332 2771 -< 
OJ udson Oaks Wells (HOCCC System Only - 16 hr/day) 0.32 219 548 365 274 219 183 
::1 
a. Deer Creek Estates (Annettas) Wells- Running 24 hr/day 0.56 390 975 650 488 390 32! 
c Deer Creek Estates (Annettas) Wells- Running 16 hr/day 0.37 257 644 429 322 257 2151 (II 
(!> Lake Weatherford - Safe Firm Yield 2.00 1,389 3,472 2,315 1,736 1,389 1 '157 
"U Lake Weatherford - High Yield 12.00 8,333 20,833 13,889 10,417 8,333 6,944 
OJ 
<0 arrant Regional Water District System - Safe Firm Yield 370.00 256,944 642,361 428,241 321 '181 256,944 214, 12( 
(!> 

"' arrant ReQional Water District Svstem - HiQh Yield 2.224.00 1.544.444 3.861.111 2.574.074 1.930.556 1.544,444 1.287.0371 
0 ... 
()> 



TABLE 13.3 

AVERAGE DAlLY DEMAND FOR RAW SURFACE WATER BY ENTITY 
(REMAINDER OF SERVICE FROM WELL WATER UNTIL CUT-OFF DATE SPECIFIED) 

(mod) 

Year to Start Regional Service 2005 2005 2005 2015 2015 2015 2020 2020 2025 2000 
Year to Take Wells Off-fine 2010 2010 2010 1998 1998 1998 1998 1998 1998 1998 
Dependable Well Production 1.05 0.35 1.06 0.00 0.24 0.24 0.25 0.11 0.95 0.00 

A B c D E F G H I J 
Fort Fort 

Willow Hudson Annetta Annetta Worth Worth Non-City Total W'ford Total 
Year Park AJedo Oaks North Annetta South North South SE Parker 

1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2000 0.00 0.00 0.00 0.00 0.00 0.00 o.qo 0.00 0.00 0.00 3.09 3.09 
2001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.18 3.18 
2002 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.28 3.28 
2003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.38 338 
2004 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.49 3.49 
2005 0.59 0.30 0.31 0.00 0.00 0.00 0.00 0.00 0.00 1.20 3.59 4.80 
2006 0.61 0.31 0.34 0.00 0.00 0.00 0.00 0.00 0.00 1.25 3.71 4.96 
2007 0.63 0.32 0.36 0.00 0.00 0.00 0.00 0.00 0.00 1.31 3.82 5.13 
2008 0.65 0.33 0.39 0.00 0.00 0.00 0.00 0.00 0.00 1.37 3.94 5.31 
2009 0.67 0.34 0.42 0.00 0.00 0.00 0.00 0.00 0.00 1.43 4.06 5.49 
2010 0.70 0.35 0.45 0.00 0.00 0.00 0.00 0.00 0.00 1.50 4.19 5.68 
2011 0.72 0.36 0.48 0.00 0.00 0.00 0.00 0.00 0.00 1.56 4.32 5.88 
2012 0.75 0.37 0.52 0.00 0.00 0.00 0.00 0.00 0.00 1.64 4.45 6.09 
2013 0.77 0.39 0.55 0.00 0.00 0.00 0.00 0.00 0.00 1.71 4.59 6.30 
2014 0.80 0.40 0.59 0.00 0.00 0.00 0.00 0.00 0.00 1.79 4.73 6.52 
2015 0.82 0.41 0.64 0.10 0.24 0.15 0.00 0.00 0.00 2.37 4.88 7.24 
2016 0.85 0.43 0.68 0.10 0.25 0.16 0.00 0.00 0.00 2.47 5.03 7.50 
2017 0.88 0.44 0.73 0.10 0.26 0.16 0.00 0.00 0.00 2.58 5.19 7.77 
2018 0.91 0.46 0.79 0.11 0.27 0.17 0.00 0.00 0.00 2.70 5.35 8.05 
2019 0.94 0.47 0.84 0.11 0.28 0.17 0.00 0.00 0.00 2.82 5.51 8.33 
2020 0.97 0.49 0.91 0.11 0.29 0.18 0.13 0.06 0.00 3.14 5.68 8.83 
2021 1.01 0.51 0.97 0.12 0.30 0.19 0.13 0.06 0.00 3.28 5.86 9.14 
2022 1.04 0.52 1.04 0.12 0.31 0.19 0.14 0.06 0.00 3.43 6.04 9.47 
2023 1.08 0.54 1.12 0.13 0.32 0.20 0.14 0.06 0.00 3.58 6.23 9.81 
2024 1.11 0.56 1.20 0.13 0.33 0.21 0.14 0.06 0.00 3.74 6.42 10.16 
2025 1.15 0.58 1.29 0.13 0.34 0.21 0.14 0.06 0.51 4.42 6.62 11.04 
2026 1.19 0.60 1.38 0.14 0.35 0.22 0.14 0.06 0.52 4.61 6.82 11.44 
2027 1.23 0.62 1.49 0.14 0.36 0.23 0.14 0.06 0.53 4.81 7.04 11.85 
2028 1.27 0.64 1.59 0.15 0.38 0.24 0.15 0.06 0.55 5.03 7.25 12.28 
2029 1.32 0.66 1.60 0.15 0.39 0.25 0.15 0.06 0.56 5.14 7.48 12.62 
2030 1.36 0.68 1.60 0.16 0.40 0.25 0.15 0.06 0.58 5.25 7.71 12.96 
2031 1.41 0.71 1.60 0.16 0.42 0.26 0.15 0.07 0.60 5.37 7.95 13.32 
2032 1.46 0.73 1.60 0.17 0.43 0.27 0.15 0.07 0.61 5.49 8.20 13.69 
2033 1.51 0.76 1.60 0.18 0.45 0.28 0.15 0.07 0.63 5.62 8.45 14.07 
2034 1.56 0.78 1.60 0.18 0.46 0.29 0.16 0.07 0.65 5.74 8.71 14.46 
2035 1.61 0.79 1.60 0.19 0.48 0.30 0.16 0.07 0.67 5.86 8.98 14.85 
2036 1.66 0.79 1.60 0.20 0.50 0.31 0.16 0.07 0.68 5.97 9.26 15.23 
2037 1.72 0.79 1.60 0.20 0.51 0.32 0.16 0.07 0.70 6.09 9.55 15.63 
2038 1.78 0.79 1.60 0.21 0.53 0.33 0.16 0.07 0.72 6.20 9.84 16.05 
2039 1.84 0.79 1.60 0.22 0.55 0.35 0.16 0.07 0.74 6.32 10.15 16.47 
2040 1.90 0.79 1.60 0.22 0.57 0.36 0.17 0.07 0.76 6.45 10.46 16.91 

2041 1.97 0.79 1.60 0.23 0.59 0.37 0.17 0.07 0.79 6.58 10.79 17.37 
2042 2.03 0.79 1.60 0.24 0.61 0.38 0.17 0.07 0.81 6.71 11.12 17.83 

2043 2.10 0.79 1.60 0.25 0.63 0.40 0.17 0.08 0.83 6.85 11.47 18.31 

2044 2.18 0.79 1.60 0.26 0.65 0.41 0.17 0.08 0.85 6.99 11.82 18.81 

2045 2.25 0.79 1.60 0.27 0.67 0.42 0.18 0.08 0.88 7.14 12.19 19.33 

2046 2.33 0.79 1.60 0.27 0.70 0.44 0.18 0.08 0.90 7.29 12.57 19.85 

2047 2.40 0.79 1.60 0.28 0.72 0.45 0.18 0.08 0.93 7.44 12.96 20.40 

2048 2.49 0.79 1.60 0.29 0.75 0.47 0.18 0.08 0.95 7.60 13.36 20.96 

2049 2.57 0.79 1.60 0.30 0.77 0.49 0.18 0.08 0.98 7.77 13.77 21.54 

2050 2.66 0.79 1.60 0.32 0.80 0.50 0.19 0.08 1.01 7.94 14.20 22.14 
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TABLE 13.4 

DESIGN WATER DEMAND FROM NEW FACILITIES BY ENTITY 
(REMAINDER OF SERVICE FROM WELL WATER UNTIL CUT-OFF DATE SPECIFIED) 

(mgd) 

Year to Start Regional Service 2005 2005 2005 2015 2015 2015 2020 2020 2025 2000 
Year to Take Wells Off-line 2010 2010 2010 1998 1998 1998 1998 1998 1998 1998 
Dependable Well Production 1.05 0.35 0.55 0.00 0.24 0.24 0.25 0.11 0.95 0.00 

A B c D E F G H I J 
Fort Fort 

Willow Hudson Annetta Annetta Worth Worth Non-City Total Wford Total 
Year Park Aledo Oaks North Annetta South North South SE Parker 

1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.79 5.79 
2001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.97 5.97 
2002 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.15 6.15 
2003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.34 6.34 
2004 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.54 6.54 
2005 0.06 0.21 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.30 6.74 7.04 
2006 0.09 0.22 0.08 0.00 0.00 0.00 000 0.00 0.00 0.40 6.95 7.35 
2007 0.13 0.24 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.51 7.16 7.67 
2008 0.17 0.26 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.62 7.39 8.00 
2009 0.22 0.29 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.73 7.62 8.35 
2010 0.26 0.31 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.86 7.85 8.71 
2011 1.35 0.68 0.90 0.00 0.00 0.00 0.00 0.00 0.00 2.93 8.09 11.03 
2012 1.40 0.70 0.97 0.00 0.00 0.00 0.00 0.00 0.00 3.07 8.35 11.41 
2013 1.45 0.73 1.04 0.00 0.00 0.00 0.00 0.00 0.00 3.21 8.60 11.81 
2014 1.50 0.75 1.11 0.00 0.00 0.00 0.00 0.00 0.00 3.36 8.87 12.23 
2015 1.55 0.78 1.19 0.18 0.45 0.29 0.00 0.00 0.00 4.44 9.15 13.58 
2016 1.60 0.80 1.28 0.19 0.47 0.30 0.00 0.00 0.00 4.64 9.43 14.06 
2017 1.65 0.83 1.38 0.19 0.49 0.31 0.00 0.00 0.00 4.84 9.72 14.57 
2018 1.71 0.86 1.48 0.20 0.50 0.32 0.00 0.00 0.00 5.06 10.02 15.09 
2019 1.77 0.89 1.58 0.21 0.52 0.33 0.00 0.00 0.00 5.29 10.33 15.63 
2020 1.83 0.92 1.70 0.21 0.54 0.34 0.25 0.11 0.00 5.89 10.65 16.55 
2021 1.89 0.95 1.82 0.22 0.56 0.35 0.25 0.11 0.00 6.15 10.98 17.14 
2022 1.95 0.98 1.96 0.23 0.58 0.36 0.25 0.11 0.00 6.43 11.33 17.75 
2023 2.02 1.01 2.10 0.24 0.60 0.38 0.26 0.11 0.00 6.71 11.68 18.39 
2024 2.09 1.05 2.25 0.24 0.62 0.39 0.26 0.11 0.00 7.02 12.04 19.05 
2025 2.16 1.08 2.42 0.25 0.64 0.40 0.26 0.11 0.95 8.28 12.41 20.69 
2026 2.23 1.12 2.60 0.26 0.66 0.42 0.27 0.12 0.97 8.65 12.80 21.44 
2027 2.31 1.16 2.79 0.27 0.68 0.43 0.27 0.12 1.00 9.03 13.19 22.22 
2028 2.39 1.20 2.99 0.28 0.71 0.45 0.27 0.12 1.03 9.43 13.60 23.03 
2029 2.47 1.24 2.99 0.29 0.73 0.46 0.28 0.12 1.06 9.64 14.02 23.66 
2030 2.55 1.28 2.99 0.30 0.76 0.48 0.28 0.12 1.09 9.85 14.46 24.31 
2031 2.64 1.33 2.99 0.31 0.78 0.49 0.28 0.12 1.12 10.07 14.91 24.98 
2032 2.73 1.37 2.99 . 0.32 0.81 0.51 0.28 0.12 1.15 10.30 15.37 25.66 
2033 2.82 1.42 2.99 0.33 0.84 0.53 0.29 0.13 1.18 10.53 15.85 26.37 
2034 2.92 1.47 2.99 0.34 0.87 0.55 0.29 0.13 1.22 10.77 16.34 27.11 
2035 3.02 1.49 2.99 0.35 0.90 0.57 0.29 0.13 1.25 10.99 16.84 27.84 
2036 3.12 1.49 2.99 0.37 0.93 0.59 0.30 0.13 1.28 11.20 17.36 28.56 
2037 3.23 1.49 2.99 0.38 0.96 0.61 0.30 0.13 1.32 11.41 17.90 29.31 
2038 3.34 1.49 2.99 0.39 1.00 0.63 0.31 0.13 1.36 11.63 18.46 30.09 
2039 3.45 1.49 2.99 0.41 1.03 0.65 0.31 0.13 1.40 11.86 19.03 30.89 
2040 3.57 1.49 2.99 0.42 1.07 0.67 0.31 0.14 1.43 12.09 19.62 31.71 
2041 3.69 1.49 2.99 0.43 1.10 0.69 0.32 0.14 1.47 12.33 20.23 32.56 
2042 3.81 1.49 2.99 0.45 1.14 0.72 0.32 0.14 1.52 12.58 20.86 33.44 
2043 3.94 1.49 2.99 0.47 1.18 0.74 0.32 0.14 1.56 12.84 21.50 34.34 
2044 4.08 1.49 2.99 0.48 1.22 0.77 0.33 0.14 1.60 13.10 22.17 35.27 
2045 4.22 1.49 2.99 0.50 1.26 0.80 0.33 0.14 1.65 13.38 22.86 36.23 
2046 4.36 1.49 2.99 0.52 1.31 0.82 0.33 0.15 1.69 13.66 23.56 37.23 
2047 4.51 1.49 2.99 0.53 1.35 0.85 0.34 0.15 1.74 13.96 24.29 38.25 

2048 4.66 1.49 2.99 0.55 1.40 0.88 0.34 0.15 1.79 14.26 25.05 39.31 

2049 4.82 1.49 2.99 0.57 1.45 0.91 0.35 0.15 1.84 14.57 25.82 40.40 

2050 4.98 1.49 2.99 0.59 1.50 0.94 0.35 0.15 1.89 14.89 26.63 41.52 
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ECONOMIC CONSIDERATIONS 

ESTABLISHING CURRENT (1998) COMPONENT COSTS 

As discussed in the methodology section (Chapter 8), unit costs were obtained from a number of 
sources to generate the tables in Appendix H. Plant construction costs were determined from 
several sources. Weight was given to recent costs for Weatherford plant improvements given that 
Weatherford's plant is a new facility, in roughly the same geographic location and of approximately 
the same size as the anticipated plant needed to serve the study area for much of the next 30 
years. Pipe costs are based on recent projects. Pumping costs are based on adjusted figures 
from the Fort Worth study performed by COM. All costs are for comparison only. Actual costs 
cannot be effectively estimated until the final design stage. 

INFLATIONAL COST ESCALATIONS 

Historic and projected costs must be adusted for inflation. To bring past costs "up-to-date" and to 
project future costs, several indices were used as noted in Chapter 8. A summary of these indices 
can be found in Appendix H. 
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STUDY OPTION 1- WELLS 

The first option considered was to continue reliance on ground water. This option assumes that 
additional wells will be added, as needed, to meet growing demands. No surface water supplies 
will be considered during this study period (through 2030). 

It appears that the continued use of wells will hamper area growth, due to groundwater availability, 
water quality and the land area needed for wells. In contrast, the neighboring urban areas of Fort 
Worth and Weatherford depend on surface water, each abandoning the dependency on wells long 
ago. Both are currently evaluating ways to ensure their own surface supplies in the event of 
continued growth and/or drought. As mentioned earlier, except for Weatherford's current surface 
reservoir (Lake Weatherford), all nearby surface reserves in the Trinity Basin are controlled by 
Tarrant Regional Water District (TRWD). Fort Worth currently acquires raw water from TRWD and 
Weatherford has a contract for raw water from TRWD but is not currently utilizing these available 
resources. 

The results of the questionnaire sent to the study participants provided a basis for the number of 
needed wells to serve the area through 2030, the end of the study period. Based on calculations 
described below, land restraints make it physically restrictive to continue to serve the growing 
population with well supply. Average well production in the study area is approximately 43 gallons 
per minute. The TNRCC requires a minimum of 0.6 gallons per minute be available for each 
connection served. Assuming 3 persons per connection, a single municipal well can serve 
approximately 72 residential connections, or 217 people. Table 15.1 below uses these figures to 
project the number of needed wells for each city. 
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TABLE 15.1 

WELL DEMAND BY ENTITY 
(Excludes Weatherford) 

(Number of wells) 

Current Wells 18 6 21 0 2 1 48 
Current Capacity, avg (mgd) 1.05 0.35 1.06 0.00 0.29 0.19 2.93 
Current Capacity, max (mgd) 1.23 0.44 1.57 0.00 0.32 0.24 3.81 
Utilization Ratio 85.00% 78.51% 67.66% 0.00% 86.58% 78.57% 77.00% 
Average New Well (gpm) 142 142 42 42 142 142 
Average New Well (mgd) 0.20 0.20 0.06 0.06 0.20 0.20 
New Well Aquifer Trinity Trinity Paluxy Paluxy Trinity Trinity 

Willow Hudson Annetta Annetta Total 
Year Park Aledo Oaks North Annetta South 

(Deer Creek) 

1998 18 6 21 2 2 1 50 
1999 18 6 21 2 2 1 50 
2000 18 6 21 2 2 1 50 
2001 18 6 21 2 2 1 50 
2002 18 6 21 2 2 1 50 
2003 18 6 21 2 2 1 50 
2004 18 6 21 2 2 1 51 
2005 18 7 21 2 2 1 51 
2006 18 7 21 2 2 1 51 
2007 18 7 21 2 2 1 51 
2008 18 7 21 2 2 1 51 
2009 18 7 21 2 2 1 52 
2010 18 7 21 2 2 1 52 
2011 19 7 21 3 2 1 53 
2012 19 7 21 3 2 1 53 
2013 19 7 21 3 2 1 54 
2014 19 8 21 3 3 1 54 
2015 20 8 21 3 3 1 55 
2016 20 8 21 3 3 1 56 
2017 20 8 21 3 3 1 56 
2018 20 8 21 3 3 1 57 
2019 21 8 21 3 3 1 58 
2020 21 8 23 4 3 1 50 
2021 21 8 25 4 3 2 63 
2022 22 9 27 4 3 2 66 
2023 22 9 30 4 3 2 69 
2024 22 9 32 4 3 2 73 
2025 23 9 35 4 4 2 76 
2026 23 9 38 4 4 2 80 
2027 23 10 41 4 4 2 84 
2028 24 10 44 5 4 2 88 
2029 24 10 45 5 4 2 89 
2030 24 10 45 5 4 2 90 
2031 25 10 45 5 4 2 91 
2032 25 11 45 5 4 2 92 
2033 26 11 45 5 5 2 93 
2034 26 11 45 6 5 3 95 
2035 27 11 45 6 5 3 96 
2036 27 11 45 6 5 3 97 
2037 28 11 45 6 5 3 98 
2038 28 11 45 6 5 3 99 
2039 29 11 45 7 5 3 100 
2040 29 11 45 7 6 3 101 
2041 30 11 45 7 6 3 102 
2042 31 11 45 7 6 3 103 
2043 31 11 45 8 6 3 104 
2044 32 11 45 8 6 4 106 
2045 33 11 45 8 7 4 107 
2046 33 11 45 9 7 4 108 
2047 34 11 45 9 7 4 110 
2048 35 11 45 9 7 4 111 
2049 36 11 45 9 7 4 112 
2050 36 11 45 10 8 4 114 
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As noted in the table, there are currently a total of 45 wells in use by the three major cities. By the 
end of the study period, those three cities alone will need 148 wells, while all of the cities combined 
will require a total of 172 wells. These figures assume that average well capacity will remain at the 
same rate at which they are currently producing, which is not a safe assumption. Well reports and 
Chapter 9, "Geographic Considerations" of this report indicate that the existing wells are already 
experiencing decreases in capacity due to the significant cone of depression and water table 
fluctuation effect on the source aquifers. As demands increase. available supply will decrease due 
to the expanding cone of depression. Demands from 172 wells would place a strain on the 
production of the aquifer. Also, drawdown in the aquifer increases the amount of sands introduced 
into a well, thus providing serious contamination concerns to the supply issues involved with 
increased well service. 

In addition to source constraints, the land and property constraints are also considerable. Each 
well drilled must include a control easement of 300 feet in diameter surrounding the well. Within 
this 300-foot circle, which translates to approximately 2 acres, development is severely restricted. 
Therefore, approximately 2 acres of land must be made available for each well drilled. Some 
activities are not allowed within a 500' radius of a well (1 000' diameter). Each well would thereby 
restrict 18 acres from certain uses and activities. 

Ironically, the summer of 1998 (which occurred during the conducting of this study) was extremely 
hot and dry, approaching records for the number of days above 100 degrees Fahrenheit. 
Fortunately, the preceding winter and spring were normal to wet, such that there was not a 
significant preexisting stress on the aquifer. However, customer demands were abnormally high 
during the months of June, July, August and September as residents attempted to keep yards 
watered and swimming pools full. Such actions prompted rationing on nearly all systems in the 
study area, much to the chagrin of a number of the customers. Public sentiment urged system 
upgrades. Well capacities fell as water tables dropped. Well pumps faltered due to excess usage. 
One system reported a drop in static water levels of 10 feet. Please refer to Appendix E for 
additional information. This appendix shows vital information for demand and supply relative to the 
study areas for both normal and drought conditions. 

As noted in Chapter 7, The Texas Department of Water Resources has published Report 269, 
"Occurrence, Availability and Chemical Quality of Ground Water in the Cretaceous Aquifers of 
North Central Texas" , giving historic and geologic data for the aquifers in the area. As discussed 
earlier, nearly all current wells utilize the shallower Paluxy aquifer. Willow Park. Aledo and Deer 
Creek each have at least one Trinity (Twin Mountain) well. Both aquifers dip to the southeast and 
outcrop to the west, between Weatherford and the Brazos River. The deeper Trinity wells tend to 
have greater capacities but also appear to be more difficult and expensive to drill and complete in 
the western portions of the study area. Despite this fact, most new well production is now being 
taken from the lower Trinity formation due to significantly higher yields. 

Another potential problem with the continued and increased use of well water is the threat of 
contamination. During the earlier phases of the study, this threat was perceived to be minimal at 
present. However, the lack of sanitary sewers in the study area and the growing number of septic 
systems raises concern, especially for older, potentially uncased or abandoned wells. A more 
specific threat was realized in November 1998 when an article appeared in the Weatherford 
newspaper describing the discovery of a Paluxy well on the north side of Weatherford in which 
refuse oil, filters, antifreeze and lead-acid batteries had been deposited routinely for a time period 
of between 7 and 20 years. Although, not specified in the article, it is presumed by the 
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accompanying photo and description, that this was an old "hand dug" well. This well is 
approximately eight miles upstream in the Paluxy aquifer from the study area. Note that anything 
placed in a well has direct access to the aquifer. 

Another factor relative to the local Paluxy and Trinity wells is the mineral content of the water, 
commonly known as "hard water". The minerals in the water leave calcium and other mineral 
deposits on the interior of pipes and other facilities. Many homes in the area have water softener 
and purification units which are not only expensive but require high maintenance due to the mineral 
content of the water. 

In short, the study shows that the continued drilling of wells will be necessary to accommodate 
growth in the near term, but cannot be relied on as the sole potable water source as long term 
densification of the area occurs. 
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STUDY OPTION 2- PURCHASE TREATED WATER 

The second option considered for the study area was the purchase of treated water from a 
neighboring utility to augment or replace the existing well systems. Since it appears that any 
treated water would originally be purchased as raw water from TRWD, the prospect of purchasing 
water treated by the District was discussed with this entity. Other obvious local choices for the 
purchase of treated water are the City of Fort Worth and the City of Weatherford. All three of these 
entities were sent letters regarding the potential of their entity serving the study area. Their 
responses are included in Appendix B- "Response Letters from Other Entities". The purchase of 
treated water from the Walnut Creek Special Utility District located in Northern Parker and southern 
Wise Counties was also considered. 

To summarize from previous sections, TRWD currently supplies only raw water. This water is 
purchased by Fort Worth and others (soon to include Weatherford) who treat the water. Fort Worth 
was TRW D's original customer and currently treats and supplies water to 27 other Tarrant County 
cities. Weatherford currently treats its own water from the city owned Lake Weatherford. However, 
this supply is quickly becoming inadequate for Weatherford's needs and so Weatherford has 
contracted with TRWD for raw water from Lake Benbrook and is in the process of constructing 
facilities from Lake Benbrook to Lake Weatherford for delivery. 

It is important to note that TRWD was created, in part, to meet the needs of the City of Fort Worth. 
Since that time, TRWD has started supplying raw water to Arlington, Mansfield, western TRA and 
a number of small cities and water supply utilities near its lakes. Fort Worth is still TRW D's largest 
customer. As such, TRWD is bound to maintaining its relationship with Fort Worth. This has led 
to several past agreements which affect the ability of these entities to serve the study area. 

It appears that during the late 1970's and early 1980's, Fort Worth was positioning itself for rapid 
growth. The Texas economy was booming at the time. Water was recognized as a needed 
resource. It was during this time when TRWD saw the necessity to acquire additional water 
supplies beyond the upstream drainage reaches of Fort Worth. To augment the water pumped 
from the Cedar Creek reservoir southeast of Dallas, another reservoir was proposed. Due to the 
immense cost of building this storage facility, TRWD restructured its agreements with its primary 
customers, namely Fort Worth, Arlington, Mansfield and Trinity River Authority (Western Division). 
(See Appendix C- "Summary of TRWD Settlement Agreement, Amendatory Contract".) 

This revised agreement not only allowed a mechanism to fund the project but also gave TRWD 
storage rights in Lake Worth and Lake Arlington. Later, storage rights in Lake Benbrook were also 
secured from the Corps of Engineers (USAGE) after the idea of using this lake's water to control 
a series of locks on a shipping channel from Dallas to Houston was abandoned. In return, certain 
restrictions were placed on TRWD to protect the investment of the Initial Contracting Parties, their 
four primary customers. The most important restrictions prohibited TRWD from adding to the 
system infrastructure without approval of the Initial Contracting Parties. Basically, "system" 
additions could not be added if the addition did not increase the water supply to these entities. 
Therefore, TRWD was allowed discretion to sell to new customers, but such customers would have 
to transfer water, at their cost, from one of the existing system lakes. TRWD could not participate 
in the cost of such transportation under its existing contract arrangement. If TRWD were to 
participate in such a system, its financing and accounting would need to remain separate from the 
existing "system". 
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Another aspect of this agreement prohibited TRWD from selling treated water as part of the 
existing "system". The agreement only authorizes TRWD to sell raw water. This appears to have 
been an effort by the four primary customers to prevent TRWD from competing with them in the 
sale of treated water and to prevent system infrastructure funds from being used in such treatment. 
Therefore, it appears that under the current agreement, TRWD would not be allowed to participate 
in supplying treated water to the study area without creating an enterprise separate from the 
existing "system" enterprise. 

This same principle was included in the later contract between TRWD and the City of Weatherford. 
Again, in an apparent effort to prevent competition with the four primary customers in the sale of 
treated water, this contract prevents Weatherford from retailing water purchased as raw water from 
TRWD outside of Weatherford's retail service boundary. Since it has already been noted that Lake 
Weatherford is hardly adequate to supply the currently growing Weatherford, the City would not 
be able to supply treated water to the study area without first obtaining such water from TRWD. 
This contract clause, unless amended, thus prevents Weatherford from supplying treated (or raw) 
water to the study area. 

The remaining viable entity would be the City of Fort Worth. However, since the 1980's, this City's 
growth has slowed down somewhat on the western (study area) side and has accelerated on the 
northern side near the rapidly growing Alliance Airport and industrial area. Fort Worth is now 
expending most of its available resources to provide service to this fast growing northern area. 
Even though Fort Worth is still planning for a major traffic corridor (freeway loop) in eastern Parker 
County, the City has decided not to focus water infrastructure funds into this area at the present 
time. 

Therefore, the letters in the Appendix B show negative responses from all three entities regarding 
service of treated water. For this reason, this study did not pursue cost alternatives for such a 
system. However, costs for providing such a system from Fort Worth could be approximated from 
Option 3 by deleting the raw water intake and treatment plant, and making the raw water 
transmission main a treated water main. 
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STUDY OPTION 3- TREAT RAW SURFACE WATER 

The remaining option would be purchase raw water, treat it and distribute it to the study area. To 
do so, the following questions must be answered: 

1.) Where will the raw water come from? 
2.) Who will transport it, and how? 
3.) Who will treat it, and how? 
4.) Who will transport the treated water to the wholesale customers, and how? 

RAW WATER SOURCE 

The first question seems to have a simple answer. The study area is in the basin controlled by the 
Tarrant Regional Water District. TRWD is in the business of selling raw water and has the water 
rights for most of the area lakes. Also, TRWD has expressed an interest in acquiring the entities 
in the study area as raw water customers and has even provided a current rate for raw water 
purchases. 

The nearest TRWD system reservoir is Lake Benbrook. This lake is also being used by TRWD as 
a leveling reservoir to receive water from Richland-Chambers. Therefore, it is one of the most 
reliable (from an availability of water standpoint) raw water sources in the region. In addition, Lake 
Benbrook is the source for raw water to be purchased by the City of Weatherford, opening the door 
for some possible joint venture with Weatherford. 

Other options would be to purchase raw water from Weatherford out of Lake Weatherford or to 
build a new lake. As previously noted, the storage in Lake Weatherford is insufficient to satisfy 
Weatherford during extended drought conditions and Weatherford is seeking alternate water 
sources from TRWD. However, a very remote option might be to work with Weatherford to transfer 
storage rights in Lake Weatherford to TRWD whereby the lake could become part of the TRWD 
"system" and would potentially allow TRWD to construct the raw water line from Lake Benbrook 
to Lake Weatherford. 

At the present, any new reservoirs would most likely be located between Lake Weatherford and 
Lake Benbrook to serve the study area. Such an endeavor would not only require the need to 
condemn or purchase a large amount of developed land in or near the study area, it would also be 
costly and time consuming considering the environmental and other constraints now required of 
such facilities. Also, a number of legal hurdles would need to overcome, most importantly water 
rights for a new reservoir. Due to these legal and financial hurdles, it was impractical to seriously 
consider such an option at this time. However, such an option may need to be pursued at a later 
date by an entity with the time and resources for such a long, expensive undertaking. 

TRANSPORTATION OF RAW WATER: 

As previously mentioned, the City of Weatherford is already in the process of constructing a raw 
water line from Lake Benbrook to Lake Weatherford. To date, a new intake structure has been 
constructed at Lake Benbrook and all of the right-of-way and/or easements needed by Weatherford 
for the transmission line between the two lakes has been acquired. The intake structure was a joint 
project between the City of Weatherford and the Benbrook Water and Sewer Authority. 
Weatherford has also constructed a pump station building (without pumps) and a 36 inch raw water 
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line from the lake to the north side of Benbrook. Weatherford has also recently (1995) completed 
a water plant on the west bank of Lake Weatherford. This plant replaced the previous plant just 
east of downtown. The plant currently has capacity for 8 mgd, but can be easily expanded to 12 
mgd. 

The City of Weatherford has been delaying construction of the remainder of the line until critical 
triggers are met. These include population growth, dry weather trends and storage in Lake 
Weatherford. Some, if not all, of these triggers were met during the summer of 1998. At present, 
Weatherford is working on a funding package with intention of starting construction on the 
remaining line completion in the later half of 1999. Weatherford is preparing to continue the line 
with a 24" transmission main. 

One obvious approach for the transmission of raw water to the study area would be for 
Weatherford and the study area cities to joint venture on this line from Lake Benbrook to the 
treatment plant (or point of split) for the study area. This would allow Weatherford a means of 
completing additional 36" line, instead of 24" line, as well as.recouping some cost of line and 
pumping facilities already constructed. 

A second approach studied was to have TRWD purchase the facilities already constructed by 
Weatherford in Benbrook and complete the line to Lake Weatherford with a tap for the treatment 
plant servicing the study area. Ideally, this approach would include TRWD building the new plant 
and selling the treated water. This would reduce the cost somewhat by allowing TRWD to spread 
the cost of construction over its entire system. However, this approach seems to be precluded by 
the terms of the TRW D's agreement with its Initial Contracting Parties. As noted in the previous 
section, this agreement precludes TRWD from building facilities as part of the existing system 
which do not increase the amount of water available to the four primary customers. 

A third approach would be for a consortium, cooperative, existing district or new district comprising 
and representing the study area water utilities to joint venture with Weatherford as described in the 
first approach described. This would provide an umbrella organization responsible for coordination 
between the various cities/utilities and Weatherford. This would also consolidate a single entity to 
be a liaison with Tarrant Regional Water District and state/federal agencies. However, if a new 
district is to be enacted by the state legislature, it will now need to wait until the beginning of 2001 
before the opportunity reoccurs. 

A fourth approach would be for the study area entities, or an organization representing these 
entities, to contract for raw water with TRWD and construct their own intake and raw water 
transmission lines. 

At the present, the best solution for transporting the raw water appears to be some joint 
arrangement with the City of Weatherford, if such an arrangement can be worked out financially 
and politically. Such an arrangement would have to allow metering such that Weatherford and the 
study area are utilizing the same transmission facility but are individually purchasing the raw water 
directly from TRWD. 

TREATMENT OF RAW WATER: 

At some point between the intake of raw water and delivery to retail customers, the water must be 
treated. It has already been demonstrated that TRWD is prohibited by current agreements to treat 
water as part of its existing system. Weatherford is also prohibited from selling water to the study 
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area which it obtains from the TRWD system. Fort Worth has declined to provide such service due 
to their current demands in the northern and northeastern segments. 

This means that the entities of the study area have the choice of each treating the raw water 
themselves or of somehow joining together to provide a single treatment plant. Several issues 
indicate that a single plant approach would be most viable. First, none of the existing entities 
currently have a treatment facility other than chlorination of well water. Such a plant would be a 
major step for these entities both in relation to capital expenditure 

SCENARIOS: 

On the following pages are summaries of the two studied scenarios. Both get raw water from Lake 
Benbrook, transport it to north of Aledo, treat it at that location and distribute treated water to area 
cities and towns. The difference in these scenarios is that the raw water transmission line is shared 
with Weatherford in the first scenario and a "stand-alone" raw water system is utilized in the 
second. Map 17.1 shows the proposed layout. Figures 1i2, 17.3 and 17.4 give summary 
information of the first scenario. Figures 17.5 and 17.6 give summary information for the second 
scenario. More in depth information for each scenario is included in Appendices L and M. Even 
additional information (and trials of additional scenarios) is available through use of the 
spreadsheet in Appendix N. In summary, the scenarios indicate that there should be some initial 
cost savings in participating with Weatherford on construction of their proposed raw water line. 
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Raw Raw 
Water Water Intake 

Year Purchase Purchase Capacity 
Wford SEPC Upgrade 

1000gal 1000gal MGD 

1998 
1999 
2000 2,111,792 12 
2001 2,177,257 
2002 2,244,752 
2003 2,314,340 
2004 2.386,084 
2005 2,460,053 438,590 
2006 2,536,314 457,993 
2007 2,614,940 478,384 
2008 2,696,003 499,821 
2009 2,779,579 522,364 
2010 2,665,746 546,080 
2011 2,954,584 571,037 
2012 3,046,177 597,310 
2013 3,140,608 624.977 
2014 3.237,967 6&4, 123 12 
2015 3,338.344 863,727 
2016 3,441,832 902,313 
2017 3,548,529 942,879 
2018 3,658,534 985,543 
2019 3,771,948 1,030,427 
2020 3,888,879 1,147,110 
2021 4,009,434 1,197,638 
2022 4,133,726 1,250,817 
2023 4,261,872 1,306,806 
2024 4,393,990 1,365,775 
2025 4,530,204 1,612,427 
2026 4.670,640 1,683,077 
2027 4,815.430 1.757,432 
2026 4,964,708 1,835,715 
2029 5,118,614 1,876,380 
2030 5,277.291 1,917,599 12 
2031 5,440,887 1,960,171 
2032 5,609,554 2.004,143 
2033 5,783,451 2,049.560 
2034 5,962,738 2,096,471 
2035 6,147,583 2,139,894 
2036 6,338,158 2,179,911 
2037 6,534,640 2,221,234 
2036 6,737,214 2,263,909 
2039 6,946,068 2.307,978 
2040 7,161.396 2.353,489 
2041 7,383,399 2,400.488 
2042 7,612,285 2,449,027 
2043 7,848,266 2,499,156 
2044 8,091,562 2,550,927 
2045 8,342,400 2,604,395 12 
2048 8,601,015 2,659,617 
2047 8,867,646 2,716,650 
2048 9,142,543 2,775,556 
2049 9,425,962 2,836,396 
2050 9,718,167 2,899,235 
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Scenario 1 

ANNUAL WATER PURCHASE AND IMPROVEMENT SUMMARY 
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Scenario 1 

TOTAL COST SUMMARY OATA 
(Includes Capital, Operation and Maintenance) 
(All cost amounts shown are in current Dollars) 

A B c D E F G H I J 
Fort Fort Wford 

Willow Hudson Annetta Annetta Worth Worth Non..City (excluding 
Year Pari< Aledo Oaks North Annetta South North South SE Parker Total raw water) Total 

1998 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 so 
1999 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2000 $447,437 $256,606 $356,790 $28,807 $73,051 $45,983 $0 $0 $0 $1,208,673 $7,357,411 $8,566,084 
2001 $9,900 $5,601 $8,038 $693 $1.758 $1,107 $147 $64 $0 $27,309 $106,893 $134,202 
2002 $10,744 $6,009 $8,890 $803 $2,036 $1,282 $288 $126 $0 $30,177 $107,161 $137,338 
2003 $119,491 $107,823 $402,178 $27,248 $26,480 $16,668 $4,092 $2,121 $0 $706,101 $107,525 $813,626 
2004 $12,425 $6,824 $10,704 $1,020 $2.585 $1,627 $556 $242 $0 $35,985 $107,980 $143,965 
2005 $3,424,713 $2,116,142 $2,869,830 $129,944 $313,650 $197.432 $74,313 $32,690 $0 $9,158,714 $112,482 $9,271,196 
2006 $154,129 $84,039 $140,677 $12,653 $31.247 $19,669 $7,818 $3.400 $4,816 $458,447 $114,034 $572,481 
2007 $156,381 $83,424 $145,696 $13,497 $33,381 $21,012 $8,658 $3,765 $9.218 $475,032 $115,731 $590,763 
2008 $158,989 $83,301 $151,264 $14,285 $35,376 $22.268 $9,449 $4,110 $13,314 $492,356 $117,571 $609,927 
2009 $161,900 $83,546 $157,363 $15.D47 $37,306 $23,483 $10,204 $4,438 $17,182 $510,468 $119,550 $630,018 
2010 $165,336 $84.213 $163,346 $15,825 $39,274 $24.722 $10,950 $4.763 $20,917 $529,346 $121,746 $651,092 
2011 $3,509,949 $1.762,762 $3,213,539 $312.574 $791,778 $498,396 $182,624 $79,660 $338,053 $10,689,333 $146,912 $10,836,246 
2012 $246,700 $124,132 $247,366 $25,148 $62,888 $39,586 $18,098 $7,881 $38.435 $810,233 $150,021 $960,254 
2013 $251,534 $126,562 $257,099 $108,038 $253,698 $180,353 $19,973 $14.731 $77,627 $1,289,616 $153,339 $1.442,955 
2014 $308,292 $155,065 $320,252 $34,728 $87,138 $54,850 $26.433 $11,516 $61,813 $1,060,088 $451,333 $1,511,421 
2015 $329,391 $165,662 $462,273 $82,346 $191,207 $132,587 $29,774 $16,574 $93,366 $1,503,179 $171,003 $1,674,182 
2016 $332,444 $167,028 $418.458 $40,314 $100,980 $63.845 $31,577 $13,847 $80,587 $1.249,079 $175,673 $1,424,753 
2017 $561,093 $280,854 $596,141 $67,038 $168.746 $106.490 $55,879 $24.448 $153,858 $2,014,548 $1,423,335 $3,437,883 
2018 $1,472,182 $723,859 $1,537,943 $173,038 $429,207 $270.430 $585,260 $251,179 $806,964 $6.250,063 $185,857 $6,435,920 
2019 $374,721 $185,665 $400.434 $45,334 $113.697 $71,819 $40,038 $17,535 $115,040 $1,364,283 $191,394 $1,555,677 
2020 $410,790 $201,879 $437,463 $49,585 $124.469 $78,591 $209,316 $98,065 $409,134 $2,019,291 $201,208 $2,220,499 
2021 $2,135,355 $1,034,551 $2,222,789 $251,538 $636,580 $400,940 $233,810 $101,897 $763,868 $7.781,328 $207,577 $7,988,905 
2022 $444,721 $214.052 $465,987 $53,632 $134,708 $85,024 $53,404 $23,127 $170,963 $1.645,618 $214,294 $1,859,912 
2023 $463,916 $220,479 $479,746 $55,922 $140,500 $88,665 $54,345 $23,480 $481,130 $2,008,183 $221,376 $2,229,559 
2024 $484,727 $227.139 $493,085 $58,406 $146,781 $92,613 $55,385 $23,882 $202,140 $1.784.157 $228,843 $2,013,000 
2025 $1,808,249 $884,772 $1,979,054 $213,256 $539,437 $339,772 $198,677 $86,349 $921,053 $6,970,617 $247,245 $7,217,862 
2026 $602,509 $273.442 $587,356 $72,327 $182,044 $114,807 $64,655 $27,865 $261,671 $2,186,676 $256,278 $2,442.954 
2027 $642.449 $300.489 $609,743 $77,078 $203,867 $128,545 $67,134 $30,266 $289,975 $2.349,546 $265,793 $2,615,339 
2028 $668,207 $291,559 $615,671 $80,168 $201,876 $127.293 $68,190 $29,380 $285,533 $2,367,879 $275,819 $2,643,698 
2029 $691,083 $311,576 $615,752 $82,925 $208,836 $131,675 $68,907 $29,679 $293,214 $2,433,647 $283,969 $2,717,616 
2030 $767,938 $319,579 $660,342 $92,044 $231,929 $146,213 $74,263 $32,002 $322.435 $2,646,746 $584,920 $3,231,666 
2031 $4,366,187 $1,819,623 $3,720,636 $515,788 $1,306,447 $822,585 $390.702 $170,044 $1,768,731 $14,880,743 $301,008 $15,181,752 
2032 $766,945 $308,445 $628,833 $92,029 $231,843 $146,161 $72,105 $31,043 $319,572 $2,596,975 $309,301 $2,906,277 
2033 $793,569 $313,097 $635,363 $94,617 $238,392 $150,284 $73,215 $31,521 $327,347 $2.657,405 $317,880 $2,975,285 
2034 $811,189 $317,409 $642,176 $97,316 $245,219 $154,582 $74,365 $32,017 $335,432 $2.709,705 $326,758 $3,036,463 
2035 $832,964 $320,601 $647,923 $99,921 $251,811 $158,731 $75.412 $32.468 $343,144 $2.762,976 $335,654 $3,098,630 
2036 $853,867 $322,930 $652.592 $102,426 $258,147 $162,720 $76,352 $32,873 $350,458 $2,812,364 $344,569 $3.156.933 
2037 $1,109,380 $411,434 $830,392 $132,633 $334,733 $210,929 $96,116 $41,489 $449,871 $3,616,976 $1,625,148 $5,242,124 
2038 $897,809 $327,791 $796,260 $129,413 $271,473 $171,110 $78,303 $33,713 $365,765 $3,071,635 $363,269 $3,434,905 
2039 $920.901 $330,325 $667,420 $110,463 $278,479 $175,521 $79,315 $34,148 $373,773 $2,970,346 $373,074 $3,343,420 
2040 $944,776 $332,929 $672,643 $113,328 $285,727 $180,083 $80,351 $34,595 $382,028 $3,026,459 $383,195 $3,409,654 
2041 $969.463 $335,605 $678,009 $116,291 $301,015 $189,707 $81,413 $35,928 $400,644 $3,108,076 $393,641 $3,501,717 
2042 $2,188,823 $745,439 $1.501,378 $260,517 $658,941 $415,009 $173,851 $75,375 $862,381 $6,881,714 $404,425 $7,286,139 
2043 $1,027,951 $344,724 $696,309 $123.292 $310,941 $195,957 $84,317 $36,308 $411,177 $3,230,976 $415,556 $3,646,532 
2044 $1,054,552 $348,024 $702,928 $126,484 $319,017 $201,041 $85,506 $36,821 $420,375 $3,294,747 $427,045 $3,721,792 
2045 $1,137,974 $369,535 $746,134 $136,403 $344,154 $216,864 $90,864 $39,153 $451,363 $3,532,444 $739,554 $4.271,998 
2046 $1,122,119 $358,540 $724,035 $134,576 $339,501 $213,936 $88,817 $38,254 $444,084 $3,463,862 $451,146 $3,915,008 
2047 $1,140,072 $358,390 $723,723 $136,752 $345,000 $217,398 $89,250 $38,437 $449,763 $3,498.785 $463,782 $3,962,568 
2048 $1,170,602 $362,004 $730,972 $140,420 $354,283 $223,242 $90,560 $39.003 $460,191 $3,571,276 $476,825 $4,048,101 

2049 $1,580,026 $468,097 $969,073 $188,993 $465,151 $293,030 $118,724 $50,018 $599,116 $4,732,229 $490,288 $5,222,517 

2050 $1.481,269 $443,110 $893,897 $177,356 $447,907 $282,176 $110,575 $47,724 $575,495 $4,459,508 $3,136,014 $7,595,523 

TABLE 17.4 

A.llCostSummary 
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Scenario 2 

TOTAL COST SUMMARY DATA 
(Includes Capital, Operation and Maintenance) 
(All cost amounts shown are in current Dollars) 

A B c D E F G H I J 
Fort Fort Wford 

Willow Hudson Annetta Annetta Worth Worth Non.City (excluding 
Year Park AJedo Oaks North Annetta South North South SE Parker Total raw water) Total 

1998 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
1999 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2000 $464,216 $266,229 $370,170 $29,887 $75,790 $47,707 $0 $0 $0 $1,254,000 $0 $1,254,000 
2001 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2002 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2003 $107,906 $101,407 $392,400 $26,337 $24,169 $15,213 $3,668 $1,936 $0 $673,035 $0 $673,035 
2004 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2005 $4,579,284 $2,745,644 $3,885,710 $228,045 $562,420 $354,023 $133,743 $58,618 $0 $12,547,486 $0 $12,547,486 
2006 $146,545 $79,979 $133,855 $11,988 $29,560 $18,607 $7,384 $3,210 $4,547 5435,675 $0 $435,675 
2007 $148,289 $79,163 $138,253 $12,767 $31,530 $19,847 $8,155 $3,546 $8,681 $450,229 $0 $450,229 
2008 $150,404 $78,843 $143,186 $13,490 $33,361 $20,999 $8,878 $3,861 $12,507 $465,530 $0 $465,530 
2009 $152,833 $78,897 $148,634 $14,187 $35,126 $22,111 $9,567 $4,160 $16,106 $481,620 $0 $481,620 
2010 $155,801 $79,378 $154,009 $14,901 $36,931 $23,247 $10,249 $4,458 $19,574 $498,547 $0 $498,547 
2011 $3,506,914 $1,761,239 $3,210,531 $312,273 $791,016 $497,917 $182,392 $79,559 $337,565 $10,679,405 $0 $10,679,405 
2012 $243,319 $122,434 $243,943 $24,798 $62,000 $39,027 $17,824 $7,761 $37,812 $798,918 $0 $798,918 
2013 $247,833 $124,704 $253,290 $107,638 $252,684 $179,715 $19,656 $14,593 $76,862 $1,276,974 $0 $1,276,974 
2014 $253,097 $127,349 $262,747 $28,525 $71,406 $44,948 $21,490 $9,360 $49,221 $868,143 $0 $868,143 
2015 $328,052 $164,990 $460,866 $82,189 $190,812 $132,338 $29,649 $16,520 $93,033 $1,498,448 $0 $1,498,448 
2016 $330,987 $166,297 $416,918 $40,144 $100,548 $63,573 $31,436 $13,785 $80,195 $1,243,883 $0 $1,243,883 
2017 $341,592 $171,122 $363,716 $41,408 $103,752 $65,578 $33,902 $14,860 $90,782 $1,226,712 $0 $1,226,712 
2018 $1,470,578 $723,062 $1,536,247 $172,851 $428,731 $270,131 $585,095 $251,107 $806,475 $6,244,276 $0 $6,244,276 
2019 $373,093 $184,861 $398,718 $45,144 $113,214 $71,515 $39,866 $17,460 $114,514 $1.358,385 $0 $1,358,385 
2020 $410,263 $201,622 $436,912 $49,524 $124,313 $78,493 $209.258 $96,440 $408,955 $2,015,779 $0 $2,015,779 
2021 $2.134,924 $1,034,343 $2,222,343 $251,487 $636,452 $400,860 $233,764 $100,278 $763,715 $7.778,165 $0 $7,778,165 
2022 $444,429 $213,912 $465,689 $53,598 $134,621 $84,969 $53,374 $21,514 $170,855 $1.642,961 $0 $1,642,961 
2023 $463,811 $220,429 $479,639 $55,910 $140,469 $88,645 $54,334 $21,875 $481,090 $2,006,202 $0 $2,006,202 
2024 $484,859 $227,200 $493,216 $58,421 $146,820 $92,638 $55,398 $22,288 $202,193 $1,783,033 $0 $1,783,033 
2025 $1,811,617 $886,307 $1,982,322 $213,651 $540,440 $340,403 $199,004 $84,892 $922,443 $6,981,078 $0 $6,981,078 
2026 $606,472 $275,215 $591,111 $72,793 $183,224 $115,550 $65,032 $26,429 $263,297 $2,199,123 $0 $2,199,123 
2027 $1,037,327 $473,566 $974,043 $123,500 $321,586 $202,645 $103,849 $44,684 $451,043 $3,732,241 $0 $3,732,241 
2028 $673,642 $293,890 $620,537 $80,808 $203,498 $128,314 $68,685 $27,995 $287,737 $2,385,105 $0 $2,385,105 
2029 $696,711 $313,934 $620,626 $83,588 $210,516 $132,733 $69,408 $28,298 $295,483 $2,451,295 $0 $2,451,295 
2030 $720,472 $300,183 $620,591 $86,453 $217,750 $137,288 $70,131 $28,600 $303,409 $2,484,878 $0 $2.484,878 
2031 $4,372,218 $1,822,024 $3,725,522 $516,499 $1,308,250 $823,720 $391,216 $168,668 $1,771,134 $14,899,251 $0 $14,899,251 
2032 $772,962 $310,817 $633,634 $92,738 $233,642 $147,293 $72,613 $29,664 $321,964 $2,615,328 $0 $2,615,328 
2033 $799,580 $315,440 $640,087 $95,326 $240,190 $151,415 $73,717 $30,140 $329,731 $2,675,627 $0 $2,675,627 
2034 $817,203 $319,724 $646,833 $98,025 $247,018 $155,714 $74,862 $30,634 $337,812 $2,727,826 $0 $2,727,826 
2035 $838,902 $322,855 $652,452 $100,622 $253,588 $159,850 $75,898 $31,080 $345,488 $2,780,735 $0 $2,780,735 
2036 $859,646 $325,090 $656,932 $103,108 $259,876 $163,809 $76,821 $31,477 $352,734 $2.829,494 $0 $2,829,494 
2037 $881,089 $327,393 $661,550 $105,679 $266,379 $167,903 $77,767 $31,884 $360,201 $2,879,845 $0 $2,879,845 
2038 $903,256 $329,765 $800,226 $130,056 $273,104 $172,137 $78,736 $32,302 $367,899 $3,087,482 $0 $3,087,482 
2039 $926,175 $332,207 $671,202 $111,086 $280,059 $176,515 $79,730 $32,730 $375,834 $2,985,539 $0 $2,985,539 
2040 $1,099,136 $387,163 $781,601 $131,569 $331,984 $209.201 $92,392 $38,248 $442,198 $3,513,492 $0 $3,513,492 
2041 $974,376 $337,305 $681,423 $116,871 $302,488 $190,634 $81,793 $34,494 $402,554 $3,121,939 $0 $3,121,939 
2042 $2,193,549 $747,048 $1,504,610 $261,076 $660,358 $415,902 $174,213 $73,933 $864,213 $6,894,901 $0 $6,894,901 
2043 $1,032,485 $346,243 $699,361 $123,828 $,312,301 $196,813 $84,660 $34,858 $412,931 $3,243,481 $0 $3,243,481 
2044 $1,058,890 $349,454 $705,801 $126,997 $320,319 $201,860 $85,830 $35,363 $422,048 $3,306,562 $0 $3,306,562 
2045 $1,086,219 $352,743 $712,398 $130,278 $328,620 $207,086 $87,030 $35,880 $431,456 $3,371,711 $0 $3,371,711 
2046 $1,126,048 $359,795 $726,555 $135,041 $340,681 $214,678 $89,105 $36,780 $445,592 $3,474,276 $0 $3,474,276 
2047 $1,143,791 $359,558 $726,069 $137,192 $346,117 $218,101 $89,520 $36,955 $451,186 $3,508,489 $0 $3,508,489 

2048 $1,174,106 $363,086 $733,146 $140,835 $355,335 $223,904 $90,811 $37,513 $461,527 $3,580,263 $0 $3,580,263 

2049 $2,257,175 $673,894 $1,382.530 $269,242 $868,649 $421,125 $166,797 $69,391 $856,691 $6,765,495 $0 $6,765,495 

2050 $1,237,982 $370,387 $747,792 $148,514 $374,769 $236,139 $93,491 $38,670 $483,217 $3,730,961 $0 $3,730,961 

TABLE 17.5 
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RECOMMENDATIONS 

SUMMARY OF OPTIONS 

The following tables are a summary of the of the issues and options confronted in this study. 

TABLE 18.1 ·CONSIDERATIONS FOR CONTINUED USE OF WELLS 

SOURCE PROS CONS RECOMMENDATION 

Continued Use of Cheaper to construct than Requires increasing amounts Trend away from well 
Wells surface water facilities of land dependence as 

Currently requires minimal Subject to reduced population densifies 
treatment production with increasing 

Maintains complete demand 
separation of city Vulnerable to contamination 
systems 
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TABLE 18.2- CONSIDERATIONS FOR PURCHASING TREATED WATER 
FROM AN EXISTING SOURCE 

SOURCE PROS CONS RECOMMENDATION 

City of Weatherford Existing local treatment Existing lake supply currently Currently prohibited by 
plant and Lake inadequate for TRWD contract unless 

Previous dealings with area Weatherford such contract can be 
entities Existing treatment plant also modified. 

Parker County solution inadequate 
Abuts study area Weatherford already 

acquiring outside raw water 
supply from TRWD 

Contract with TRWD 
prohibits resale of 
water purchased from 
TRWD 

City of Fort Worth Historically, FW has FW claims to be currently It appears that only a 
positioned itself to strained to supply northern political solution will 
supply water to the area areas allow FW to service the 

Part of large existing system FW has expressed a area 
Wholesales to 27 other disinterest in serving area 

cities Considers SE Parker County 
Abuts study area in Weatherford's service 

area 

Tarrant Regional Already has rights to raw Does not currently treat Would have to create as 
Water District water water separate enterprise 

Ample raw water supply with Prohibited from supplying apart from the "system" 
additions in progress treated water as part of 

Has organizational and existing system by 
financial structure in place Settlement Agreement 

Walnut Creek Already supplies treated Purchases raw water from No real benefit realized 
Special Utility water to a large area of TRWD from being a part of this 
District northern Parker County Acquires water from Lake system. Water should 

Bridgeport, a much less be acquired from Lake 
dependable lake on the Benbrook and treated 
system locally to serve SE 

Current facilities inadequate Parker County 
to serve study area. 

Would require treated water 
transmission line 
approximately 20 miles 
long through undeveloped 
areas 
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TABLE 18.3- CONSIDERATIONS FOR RAW WATER SUPPLIES 

SOURCE PROS CONS RECOMMENDATION 

City of Weatherford Lake Weatherford just Lake Weatherford Not a sufficient source of 
(from Lake upstream of study area inadequate to meet the supply 
Weatherford) needs of the City of 

Weatherford 
Weatherford prohibited from 

reselling outside of 
Weatherford service area 
water purchased from 
TRWD 

Tarrant Regional Has water rights in most of Study area entities must pay RECOMMENDED 
Water District (from area lakes for line and facilities to ALTERNATIVE 
Lake Benbrook) Has water rights in Lake draw and transport water 

Benbrook, the closest lake from the lake Obtain raw water from 
Uses Lake Benbrook as a Settlement agreement TRWD 

constant level reservoir to hampers TRWD from 
receive "East Texas" water adding to the "system" 

Willing to take on additional 
customers 

Tarrant Regional Could allow cost of line to Prohibited under Settlement Not Allowed without 
Water District be borne by TRWD Agreement changing current 
(Delivered to system. contracts 
Treatment Plant) Would keep customers out 

of dealing with raw water 
prior to treatment 
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TREATMENT AND DISTRIBUTION OF RAW WATER 

TABLE 18.4- CONSIDERATIONS FOR RAW WATER TREATMENT 

TREATMENT PROS CONS RECOMMENDATION 
ENTITY 

Each City/Utility Maintain an additional level Increases liability and Expensive and 
provides own plant of independence for each responsibility of each Impractical 

entity city/utility 
None of the existing water 

utilities currently 
own/operate a treatment 
plant 

Multiple small plants are 
more expensive than a 
single large plant 

Could increase piping 
lengths depending on 
chosen locations 

City of Fort Worth Part of large existing system FW claims to be currently Make one final overture to 
Abuts study area strained to supply northern Fort Worth prior to, or in 
Much of potential service areas conjunction with, 

area in FW ET J Considers SE Parker County pursuing other 
Fort Worth's Master in Weatherford's service recommendations. If no 

Thoroughfare Plan area quick positive response, 
includes a freeway (limited No current FW treatment go to other options 
access) loop through facilities in area 
eastern part of study area Fort Worth not currently 

It was efforts by FW that interested in supplying 
currently hinder TRWD water to area 
and Weatherford from 
supplying area with 
treated water 

City of Weatherford Already has new plant Weatherford already needing Not a sufficient source of 
adjacent to study area to expand plant to full supply without 

Could serve both Willow capacity for own use modification of contract 
Park and Hudson Oaks Weatherford prohibited from withTRWD 
with minimal length of line resale of water purchased 

from TRWD 

Another Regional Consolidates ownership, No such entity currently Incorporate study area 
Entity permitting and operations encompassing the study into a regional district 

Allows for one plant with area (either existing or to be 
economies of scale Legislation for the creation of created) 

Allows for control by the a new district must wait 
existing study area entities until2001. 
by membership into the 
district 

Private Enterprise Relieves cities of all Increase cost to wholesale Probably should not be 
permitting and operations and retail buyers since pursued 
burden for plant and lines profit would have to be 

added to operations costs. 
Reduces control of system 

by water utilities in the 
study area and leaves 
them vulnerable to future 
changes and cost 
increases 
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TABLE 18.5 ·CONSIDERATIONS FOR WATER DISTRIBUTION 

DISTRIBUTION PROS CONS RECOMMENDATION 
ENTITY 

Each city Allows some alternate Could result in redundant Include ownership and 
responsible for financing for lines lines at added expense cost of lines into the 
construction of lines Could result in redundant same regional entity 
from regional plant metering at added expense that owns/operates the 

plant 

Regional Entity Minimizes line costs RECOMMENDED 
responsible for Facilitates metering ALTERNATIVE 
construction of lines 
from regional plant 

Chapter 18- Recommendations- Page 5 of 9 



TYPES OF REGIONAL ENTITIES 

I TABLE 18.6 - DISTRICT TYPES I 
Right to Own 

District Type Uses and Purpose Created Board Levy Operate Debt Debt Eminent 
By Members Taxes &Maintain Issuance Repayment Domain 

Facility 

Municipal Reclamation TNRCC & 
Taxes & Service Drainage Irrigation Election of Elected Yes Yes Yes Yes Utility District 

Preservation Members 
Fees 

Resolution of 
Special Water Water Supply 

Elected No Yes Yes Service Fees Yes Utility District Utility Corp. and 
TNRCC Approval 

General Water& TNRCC Elected Yes Yes Yes 
Taxes & Service 

Yes Law District Wastewater Fees 

Special Water& Elected 
Yes 

Taxes and/or 
Law District Wastewater 

Legislative Act 
or Appointed 

or Yes Yes 
Service Fees Yes 

No 

Ordinance of • Public 
Wastewater Participating Appointed No Yes Yes Service Fees Yes Utility Agency 

Entities 

Water Irrigation 
Consumers Court Taxes & Improvement Drainage 

& Election 
Elected Yes Yes Yes 

Service Fees Yes 
District Water Supply 
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TABLE 18.7- CONSIDERATIONS FOR REGIONAL OWNERSHIP 
OF TREATMENT FACILITIES 

REGIONAL PROS CONS RECOMMENDATION 
ENTITY 

Tarrant Regional Already an active, Prohibited by contract from Pursue having contracts 
Water District successful regional entity performing adequate role modified to allow TRWD 

dealing in raw water and in study area as part of expansion into upper 
flood control existing system reaches of water shed 

for construction of raw 
water lines and/or water 
treatment 

Parker County Already created Boundaries do not currently Pursue expanding PCUD 
Utility District No. 1 Willing to serve this role include study area #1 's district boundaries 

Signs of approval from New district without a proven to include the study 
some of study area track record of operation area in order to allow 
entities for this option Primary focus is wastewater representation of the 

Would provide a stronger, for Walnut Creek basin of study area entities on 
expanded role as a northeastern Parker the PCUD #1 Board 
regional entity County 

Signals that this option Not currently operating any 
would be preferred by water utilities 
state agencies and TRWD 
to solidify role as regional 
entity 

Establish new Could be more responsive Costly to create ($80,000+) If this option is pursued, 
Regional District to study area Best created by state legislation cannot be 

legislature (time consuming enacted on until 2001 
and sensitive) 
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RECOMMENDATION SUMMARY 

After reviewing the options for providing water to the service area, it appears that the best current 
option would be: 

1.) REGIONAL EFFORT: Establish a joint organization to represent all water utilities 
in the study area. A regional district is best suited for this purpose. Since it does 
not appear to be currently feasible to have Tarrant Regional Water District assume 
this function due to existing contractural relationships, the district would need to be 
another district which could expand into the area, or a new district created for the 
area. Since creating a district is a lengthy and expensive process, it would appear 
that expansion of the existing Parker County Utility District No. 1 to incorporate the 
study area would be the most viable approach. However, the method for such 
expansion for this recent district has not been exercised and several legal issues 
may need to be resolved prior to this expansion. The regional district approach is 
a well accepted method in Texas by which economy of scale is reached to reduce 
costs and by which member entities are represented in the governance of the 
district. 

2.) PURCHASE RAW WATER FROM TRWD: Have the District contract directly with 
Tarrant Regional Water District for raw water. The most practical approach would 
be to extract this water from Lake Benbrook, the closest and most reliable source. 

3.) TRANSPORT RAW WATER: Since the City of Weatherford is already contracting 
with TRWD for raw water from Lake Benbrook and is currently constructing facilities 
to transport this water to their plant, it would save time and money (for both parties) 
to have the District participate in the construction of this line and facilities from Lake 
Benbrook to the study area treatment plant. 

4.) TREAT RAW WATER: The District would then need to construct a single water 
treatment plant. Since the source of water and the final destinations will not vary, 
it will be more expensive to construct and operate multiple plants. The preferred 
location for a single plant would be at the location where the main transmission line 
starts branching into feeder lines to each water utility. A higher elevation which 
would allow for gravity feed of treated water, if necessary, to customer utilities is 
preferred. The area northeast of Aledo would meet this general criteria. 

5.) DISTRIBUTE TREATED WATER: The district would then need to transport the 
treated water to each water utility. This would be a wholesale arrangement with 
each water utility continuing to provide retail distribution. 
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Initial Study Questionnaire Responses - Population and Water Use 

Residential Commercial Average Monthly Daily Use Daily Use 
Reported Daily Use Daily Use Total System Per Res. PerComm. 

City Year Population Customers (gal) Customers (gal) Production Loss Comments Customer Customer 

Hudson Oaks 1g7o 
Hudson Oaks 1980 300 
Hudson Oaks 1990 711 424 166000 15 12000 5950 610 392 BOO 
Hudson Oaks 1995 1150 608 232000 20 14000 8700 1320 382 700 
Hudson Oaks 1996 1200 607 295000 22 17000 11266 1756 486 773 
Hudson Oaks 1997 1200 621 258000 22 15000 9374 1071 415 682 
Hudson Oaks 1998 1250 621 137000 22 15000 5385 903 Jan/Feb Only 221 682 
Hudson Oaks 1999 1415 
Hudson Oaks 2000 1581 
Hudson Oaks 2005 2410 
Hudson Oaks 2010 3235 
Hudson Oaks 2015 4060 
Hudson Oaks 2020 4885 
Hudson Oaks 2030 6535 

Aledo 1995 1300 411 23 
Aledo 1996 1350 451 23 
Aledo 1997 1400 474 24 
Aledo 1998 1500 500 26 7339 0 282 

Willow Park 1995 2500 
Willow Park 1996 3000 
Willow Park 1997 3000 

Deer Creek 1997 88808 0 0 2701266 10% 
Deer Creek 1998 467 187 0 0 5% to7% 

Highland 1970 150 50 19000 0 0 570 0.5 
Highland 1980 300 100 38000 0 0 1140 1 380 
Highland 1990 360 120 45600 0 0 1368 1.3 380 
Highland 1995 366 122 42700 0 0 1281 1.2 350 
Highland 1996 390 129 51501 0 0 1545 1.5 399 
Highland 1997 414 138 67917 0 0 2037 2 492 
Highland 1998 438 146 65700 0 0 1971 1.9 450 
Highland 1999 462 154 69300 0 0 2079 2 450 
Highland 2000 480 160 72000 0 0 2160 2.1 450 

Dyegard 1996 75 25 25000 0 0 768 1000 
Dyegard 1997 171 57 29000 0 0 885 509 
Dyegard 1998 270 90 46000 0 0 1395 511 
Dyegard 1999 540 180 93000 0 0 2791 517 
Dyegard 2000 810 270 139000 4187 515 
Dyegard 2005 1691 357 184000 5536 515 
Dyegard 2010 
Dyegard 2015 
Dyegard 2020 
Dyegard 2030 
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Initial Study Questionnaire Responses - Well Data For Cities 
Original Avg. Back Daily 150' Reported Excess Contamination 

Well Water Date Total Max Flow Up CL Well TNRCC Draw 
Owner No. System Location Drilled Depth Aquifer Flow (gpd) Power Chlorine Used Esmt. Violations Down Chern Bio Solid Other 

Hudson Oaks 1 Green Oaks Lot 1A 04/01 240 Paluxy 22 No CL2 Yes No No No No No No 

Hudson Oaks 2 Green Oaks Lot 1A 06/03 200 Paluxy 18 No CL2 Yes No No No No No No 
Hudson Oaks 3 Green Oaks Lot 34 05/15 309 Paluxy 55 No CL2 Yes No No No No No No 
Hudson Oaks 4 Diamond Oaks Lot 32 04/01 255 Paluxy 30 No CL2 Yes No No No No No No 
Hudson Oaks 5 Diamond Oaks Lot6C 08/04 196 Paluxy 55 No CL2 Yes No No No No No No 

Hudson Oaks 6 Diamond Oaks Saddlebrook 08/01 225 Paluxy 9 No CL2 Yes No No No No No No 

Hudson Oaks 7 Diamond Oaks Saddlebrook 06/01 220 Paluxy 17 No CL2 Yes No No No No No No 
Hudson Oaks 8 Diamond Oaks Saddlebrook 08/02 204 Paluxy 80 No CL2 Yes No No No No No No 
Hudson Oaks 9 Diamond Oaks Lot5D 08/26 260 Paluxy 24 No CL2 Yes No No No No No No 
Hudson Oaks 10 Diamond Oaks Lot5D 08/01 230 Paluxy 70 No CL2 Yes No No No No No No 
Hudson Oaks 11 Diamond Oaks G.O. Lot 6B 04/25 275 Paluxy 47 No CL2 Yes No No No No No No 
Hudson Oaks 12 Hidden Oaks Block 2, Lot 5 11/30 208 Paluxy 55 No CL2 Yes No No No No No No 
Hudson Oaks 13 Hidden Oaks Well2 08/08 220 Paluxy 20 No CL2 Yes No No No No No No 
Hudson Oaks 14 Hudson Heights Block 5 Lot-1 0 1972 240 Paluxy 22 No CL2 Yes No No No No No No 
Hudson Oaks 15 Hudson Heights Block 5 Lot 10 1977 210 Paluxy 18 No CL2 Yes No No No No No No 
Hudson Oaks 16 Lakeshore Block 9 Lot 8 05/03 231 Paluxy 40 No CL2 Yes No No No No No No 
Hudson Oaks 17 Lakeshore Block 9 Lot 8 12/07 130 Paluxy 12 No CL2 Yes No No No No No No 
Hudson Oaks 18 Lakeshore Block 9 Lot 12 06/21 240 Paluxy 56 No CL2 Yes No No No No No No 
Hudson Oaks 19 Lakeshore Block 1 Lot 1 01/20 217 Paluxy 16 No CL2 Yes No No No No No No 

Hudson Oaks 20 Lakeshore Block 5 Lot 7 01/28 200 Paluxy 55 No CL2 Yes No No No No No No 
Hudson Oaks 21 Lakeshore Block 1 Lot 5 08/08 215 Paluxy 65 No CL2 Yes No No No No No No 

Aledo 1 Front Street 204 Paluxy 56 42000 No CL Gas 1 lb Yes No No No No No No 

Aledo 2 Queen Street 306 Paluxy 38 50000 No CL Gas 1 lb Yes No No No No No No 
Aledo 3 1187-S Paluxy 12 16000 No 1 0% Bleach 1 inch Yes No No No No No No 
Aledo 4 Rolling Hills 235 Paluxy 58 81000 No CL Gas 1 lb Yes No No No No No No 
Aledo 5 1187-S Paluxy 28 38000 No CL Gas 1 lb Yes No No No No No No 
Aledo 6 SWFM5 600 Trinity 115 120000 No CLGas 41b Yes No No No No No No 

Willow Park 1 East Lake Paluxy 52 64000 No 10% Bleach Yes No No No No No No 
Willow Park 2 East Lake Paluxy 26 26000 No 10% Bleach Yes No No No No No No 
Willow Park 3 East Lake Paluxy 54 65000 No 10% Bleach Yes No No No No No No 
Willow Park 4 East Lake Paluxy 35 38000 No 10% Bleach Yes No No No No No No 
Willow Park 5 Indian Camp Paluxy 40 52000 No 10% Bleach Yes No No No No No No 
Willow Park 6 Ridge Paluxy 70 89000 No 10% Bleach Yes No No No No No No 
Willow Park 7 White Paluxy 50 60000 No 10% Bleach Yes No No No No No No 
Willow Park 8 Ranch House Paluxy 13 13000 No 10% Bleach Yes No No No No No No 
Willow Park 9 Ranch House Paluxy 93 127000 No 10% Bleach Yes No No No No No No 
Willow Park 10 Surry Paluxy 56 69000 No 10% Bleach Yes No No No No No No 
Willow Park 11 Squaw Peak Paluxy 37 49000 No 10% Bleach Yes No No No No No No 
Willow Park 12 Willow Wood N. Circle Drive Paluxy 24 27000 No 10% Bleach Yes No No No No No No 
Willow Park 13 Willow Wood S. Royal View Paluxy 21 25000 No 10% Bleach Yes No No No No No No 
Willow Park 14 Willow Springs W-5 Plant 1983 Paluxy 12 13000 10% Bleach Yes No No No No No No 
Willow Park 15 Willow Springs S. W-5 Plant 1983 Paluxy 41 52000 10% Bleach Yes No No No No No No 
Willow Park 16 Indian Camp Paluxy 25 26000 10% Bleach Yes No No No No No No 
Willow Park 17 Indian Camp Trinity 140 173000 10% Bleach Yes No No No No No No 
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Initial Study Questionnaire Responses ·Well Data For Private Systems 

Original Total Max Avg. Back Daily 150' Reported Excess Contamination 
Well Water Date Depth Flow Flow Up CL Well TNRCC Draw 

Owner No. System Location Drilled (ft) Aquifer (gpm) (gpd) Power Chlorine Used Esmt. Violations Down Chern Bio Solid Other 

Deer Creek 1 Ridge Crest 1986 252 Paluxy 105 95gpm No Gas Yes No No No No No No 
Deer Creek 2 Ridge Crest 1986 561 Trinity 120 105 gpm No Gas Yes No No No No No No 
Deer Creek 3 Quail Run 1990 480 Trinity 165 130 gpm No Gas Yes No No No No No No 

Highland 1 Yucca 06/15 170 Paluxy 60 9.42 No CL2 No No No No No No No 
Highland 2 Yucca 12/28 180 Paluxy 50 3.42 No CL2 No No No No No No No 
Highland 3 Oak Park 03/13 135 Paluxy 65 16.68 No CL2 No No No No No No No 
Dyegard 1 Devon 02/18 248 Paluxy 70 57600 No CL2 No No No No No No No 
Dyegard 2 Bankhead 08/15 260 Paluxy 60 57600 No CL2 No No No No No No No 
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Initial Study Questionnaire Responses • Water Storage Data 

Tank Location Capacity Material Date Type Water Level 15% When did 
Tank 

City System No. (gallons) Built Source Control Drop? it Drop? 

udson Oaks Lakeshore 1 3403 Bluebonnet Circle (Plant #1) 21000 Galvanized 05/03 Ground Wells 1-3 Submersible Probes No 
udson Oaks Lakeshore 2 3403 Bluebonnet Circle (Plant #1) 21000 Galvanized 12/07 Ground Wells 1-3 Submersible Probes No 
udson Oaks Lakeshore 3 3403 Bluebonnet Circle (Plant #1) 126000 Galvanized 03/15 Ground Wells 1-3 Submersible Probes No 
udson Oaks Lakeshore 4 206 Lakeshore Drive (Plant #2) 40000 Galvanized 01/20 Ground Wells 4-7 Submersible Probes No 
udson Oaks Lakeshore 5 206 Lakeshore Drive (Plant #2) 40000 Galvanized 01/20 Ground Wells 4-7 Submersible Probes No 
udson Oaks Hudson Heights 1 200 Creighton Drive East 12000 Painted Steel 1972 Ground Wells 1-2 Submersible Probes No 
udson Oaks Hidden Oaks 1 Block 3, Lot 4 42000 Galvanized 04/01 Ground Wells 1-2 Submersible Probes No 
udson Oaks Hidden Oaks 2 Hidden Oaks Drive 12500 Galvanized 11/30 
udson Oaks Diamond Oaks 1 Doris Drive, Lot 32 (North) 126000 Galvanized 04/01 Ground Wells 1-5,8 Submersible Probes No 

Water Plant #1 
udson Oaks Diamond Oaks 2 Doris Drive, Lot 32 (South) 168000 Galvanized 05/01 Ground Wells 1-5,8 

Water Plant #1 
udson Oaks Diamond Oaks 3 Lot 50, Diamond Oaks 12500 Galvanized 04/15 Ground Wells 6-7 Submersible Probe No 

(Water Plani #2) 
udson Oaks Diamond Oaks 4 Lot 50, Diamond Oaks 42000 Galvanized 04/15 Ground Wells 6-7 

(Water Plant #2) 
udson Oaks Green Oaks 1 Block 2, Lot 1-A 126000 Galvanized 3/98 Ground Wells 1-2 Submersible Probes No 
udson Oaks Green Oaks 2 Green Oaks Trail 12000 Galvanized 04/01 

Aledo 1 Front Street 65000 Galvanized Ground Well1 Probe Yes Summer 93 
Aledo 2 Queen Street 176000 Galvanized 01/16 Ground Wells 1-6 Probe Yes Summer 93 
Aledo 3 Queen Street 176000 Galvanized Ground Wells 1-6 Probe Yes Summer93 
Aledo 4 Rolling Hills 40000 Galvanized Ground Well4 Probe Yes Summer93 
Aledo 5 1187-S 40000 Galvanized Ground Well5 Probe Yes Summer 93 
Aledo 6 500 FM 5 64200 Galvanized 1996 Ground Well6 Probe No 

Willow Park 1 Indian Camp 500000 Metal 1990 Ground 1-5,14,15 Probe Yes Summer 93,94 
Willow Park 2 Indian Camp 300000 Metal 1993 Ground 1-5,14,15 Probe Yes Summer 93,94 
Willow Park 3 Indian Camp 75000 Metal 1963 Elevated N. System Probe Yes Summer 93,94 
Willow Park 4 1-20 Service Road 75000 Metal Elevated S. System Pressure Valve Yes Summer 93,94 
Willow Park 5 Willow Wood 25000 Metal Bolted 1963 Ground 12,13 Probe No 
Willow Park 6 Willow Springs 25000 Metal Ground 14,15 Probe No 
Willow Park 7 Willow Springs 25000 Metal Ground 14,15 Probe No 
Willow Park 8 Willow Springs Oaks 25000 Galvanized Ground 18 Probe No 
Willow Park 9 Willow Springs Oaks 25000 Galvanized Ground 18 Probe No 
Deer Creek 1 Ridge Crest 1000 BBL Metal 1986 Ground Well1-2 Probe No 
Deer Creek 2 Ridge Crest 1000 BBL Metal 1986 Ground Well1-2 Probe No 
Deer Creek 3 Quail Run 1000 BBL Metal 1990 Ground Well3 Probe No 
Deer Creek 4 Quail Run 1000 BBL Metal 1990 Ground Well3 Probe No 

Highland 1 Water Plant 1 42000 Galv. Bolted 1968 Pneumatic Wells 1-2 Electrodes No 
Highland 2 Water Plant 2 22000 Galv. Bolted 1980 Pneumatic Well3 Electrodes No 
Highland 3 Water Plant 2 22000 Galv. Bolted 1995 Pneumatic Well3 Electrodes No 
Highland 4 Water Plant 2 22000 Galv. Bolted 1995 Pneumatic Well3 Electrodes No 
Dyegard 1 Devon 42000 Galv. Bolted 1995 Pneumatic Wells Electrodes No 
Dyegard 2 Bankhead 126000 Galv. Bolted 1997 Pneumatic Wells Electrodes No 
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Initial Study Questionnaire Responses - Water Distribution 

All Current Water No. of Elevation Ranges Normal Maximum Minimum No. of Key 
Sources Pressur (By Pressure Plane) Fire 

e 
Entity System Linked? Looped? Planes 1 2 3 4 Pressure Pressure Pressure Hydrants Rate 

Hudson Oaks Green Oaks Yes Yes 1 N/A N/A N/A N/A 55 60 50 

Hudson Oaks Diamond Oaks Yes Yes 1 N/A N/A N/A N/A 55 60 50 24 

Hudson Oaks Hidden Oaks Yes No 1 N/A N/A N/A N/A 50 55 45 5 

Hudson Oaks Hudson Heights Yes Yes 1 N/A N/A N/A N/A 55 60 50 0 

Hudson Oaks Lakeshore Yes Yes 1 N/A N/A N/A N/A 55 60 50 16 

Aledo Yes No 1 60 40 150 

Willow Park No No 1 35 90 Yes 

Deer Creek Yes Yes 65 95 48 Yes 

Highland Yes Yes 2 50ft 50 ft. 55 60 40 11 None 

Dyegard Yes Yes 1 50ft 55 60 40 22 None 
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Initial Study Questionnaire Responses - Billing Information 

Residential Commercial Tap Fees 
Additional Additional 

Entity System Base Rate Cost/1 000 Base Rate Cost/1000 3/4" .1" 1.25-2" 2.25-3" 4" 6" Over 6" 

Hudson Oaks Green Oaks $20.00 $1.80 $20.00 $1.80 $500 $500 $500 $500 $500 $500 $500 

Hudson Oaks Diamond Oaks $20.00 $1.80 $20.00 $1.80 $500 $500 $500 $500 $500 $500 $500 

Hudson Oaks $20.00 $1.80 $20.00 $1.80 $500 $500 $500 $500 $500 $500 $500 

Hudson Oaks Hudson Heights $20.00 $1.80 $20.00 $1.80 $500 $500 $500 $500 $500 $500 $500 

Hudson Oaks Lakeshore $20.00 $1.80 $20.00 $1.80 $500 $500 $500 $500 $500 $500 $500 

Aledo $11.00 $2.75 to 660 $11.00 $2.75 to 660, $200 $200 $200 $200 $200 $200 $200 
up to $3.15 $3.15 to 

to 1800 1800, $3.55 
thereafter 

Willow Park In City $22.86 to $1.85 Same Same $800 $850 $1,660 $1,660 $3,880 $5,540 
$800 

depending 
on tap size 

Willow Park Outside City $34.29 to $2.78 Same Same $800 $850 $1,660 $1,660 $3,880 $5,540 
$587.94 

depending 
on tap size 

Deer Creek $18.00 $1.50 $350 

Highland $20.00 $1.70 $26.00 $1.95 $400 $400 + $400 + $400 + $400 + $400 + $400 + 
Cost Cost Cost Cost Cost Cost 

Dyegard $20.00 $2.50 $20.00 $2.50 $500 $500 + $500 + $500 + $500 + $500 + $500 + 
Cost Cost Cost Cost Cost Cost 
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APPENDIX 8 - RESPONSE LETTERS FROM OTHER ENTITIES 

Weatherford 
Fort Worth 
Tarrant Regional Water District 



July 6, 1998 

Mr. Kelly Carta, P.E. 
Teague Nail and Perkins 
915 Florence Street 
Fort Worth, TX 76102 

CITY OF WEATHERFORD 

Re: Your Letter of June 18, 1998 

Dear Kelly: · 

Thank you for your letter of June 18. Weatherford, as you know, has been overdrafting 
Lake Weatherford for several years. We are also prohibited by contract from selling treated 
Benbrook or East Te:xas water outside our city limits. 

We would be willing to work cooperatively through TRWD in Fort Worth in any regional 
approach to this problem. 

JRD/kb 
.\FILESH.\R\ ..... \~ c-. 7.0.9&4oc 

cc: Weatherford Municipal Utility Board 
Jim Oliver, TRWD 

303 Palo Pinto • P.O. Box 255 • Weatherford, Texas 76086 • Phone (817) 598-4000 
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July 16, 1998 

Kelly Dillard 
Teague N all and Perkins 
915 Florence Street 
Fort Worth, Texas 76102 

DeaiKelly: 

This letter is in reference to your inquiry regarding the Fort Worth Water 
Department's interest in supplying water to the East Parker County area. Fort 
Worth has limited water capacity in West Fort Worth and the service area 
planning has generally been limited to the area within the City Limits of Fort 
Worth and the Fort Worth ETJ. 

It appears that East Parker County is in the vicinity of the Weatherford area. 
Weatherford not only has a lake near this region but also has the right to take 
water from Benbrook. This may be a more reasonable alternative than using 
Fort Worth water. At this time Fort Worth does not advocate providing water 
to this area. 

Sincerely, 
1 

G<- C!_ !3Ae:. c 
L C. Bradley, Jr., Dir~ 
Fort Worth Water Department 

WATER DEPARTMENT 
AoMINISTRATION DMSION 

THE CITY OF FORT WORTH * 1000 THROCKMORTON STREET * FoRT WORTH, TEXAS 76102 
(817) 871~220 *FAX (817) 871~195 
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TARRANT REGIONAL WATER DISTRICT 

BOARD OF DIRECTORS 
George W. Shannon, President 
Victor W. Henderson, Vice President 
Charles B. Campbell Jr., Secretary 
Hal S. Sparks Ill 
Brian C. Newby 

July 6, 1998 

~fr. J. Kelly Carta, P.E. 
Teague Nail and Perkins, Inc. 
915 Florence Street 
Fort Worth, Texas 76102 

Dear Mr. Carta: 

800 East North Side Drive 
Fort Worth, Texas 76102-1097 

James M. Oliver 
General Manager 

P.O. Box 4508 
Fort Worth, Texas 76164-0508 
Telephone 817-335-2491 
FAX 8 li-877-5 137 

We are in receipt of your letter dated June 18, 1998 concerning water supply issues associated 
v.ith the Southeastern Parker County Water Study. 

The Tarrant Regional Water District has included Parker County in its regional water supply 
planning. Current plans reflect growing raw water service by the District in Parker County 
through the year 2050. 

The District has a long-term contract with the City of Weatherford to sell raw water out of 
Benbrook Reservoir. Weatherford is not currently taking water from Benbrook, as their pipeline 
is not currently scheduled for completion until early in the next decade. 

The District is very interested in the conduct of your current study in Southeastern Parker 
County. However, any recommendations as to institutional arrangements involving the District 
to provide services beyond that of a raw water supply available at Benbrook Reservoir would 
have to be initiated by the beneficiaries of such plans. 

We very much look forward to working With you on this important study project. 

Sincerely, 

@~.k 
Planning & Development Manager 

cc: J. Oliver 
A. Thomas 
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APPENDIX C- SUMMARY OF TRWD SETTLEMENT AGREEMENT 



Summary of 
Tarrant County Regional Water Supply Facilities Amendatory Contract 

Exhibit A to Settlement Agreement 

Dated September 1, 1982 between 
the District (TCWCID#1, now Tarrant Regional Water District) 
And the Initial Contracting Parties (Fort Worth, Mansfield, TRA, and Arlington). 

The District is governed by : 
The Texas Constitution, Article 16, Section 59 (Creation and function) 
Texas Water Code, Chapter 51 (general governing laws) 
1957 55'" Texas Legislature, Chapter 268, Regular Session {ability to issue bonds) 

WITNESSETH 

WHEREAS: 
1. 
2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

Fort Worth, Arlington and Mansfield are Home Rule cities. 
Trinity River Authority (TRA) is a state authorized conservation and reclamation district 
as organized under 1955 54'" Texas Legislature, Chapter 568, Regular Session and the 
Texas Constitution, Article 16, Section 59. 
The lnterlocal Cooperation Act (Vernon's Article 4413(32c)) allows the District and other 
political subdivisions to enter into contract. 
The District's Existing System consists of raw water supply facilities at Eagle Mountain 
Lake, Lake Bridgeport, West Fork of the Trinity River and Cedar Creek Lake. 
The District has issued bonds for the construction of Cedar Creek Lake and related 
facilities. 
$44,205,000 -Series 1977 - dated 12/1/77 
$ 7,750,000- Series 1979- dated 3/1/79, 

refunded and replaced by Series 1979-A (see below). 
Current raw water supplies from the Existing System by the District to the Initial 
Contracting Parties are inadequate to meet needs. This new contract is required to 
allow District to enhance facilities to supply growing needs. 
The cost for such enhancements will be passed on to the Initial Contracting Parties via a 
pro rata arrangement including rates for water. 
The District proposes to construct "The Project" consisting of additional facilities 
including Richland and Chambers Creek Reserviors, and Tehaucana Creek Reservoir, 
and all associated transmission facilities to supply Contracting Parties. 
The Project is described in the "TCWCID#1 Report on Sources of Additional Water 
Supply", dated March 1979 by Freese and Nichols, Inc. 
The Engineering Report includes the above report and all amendments, supplements, 
and change orders. 
The "System" refers to the Existing System with the addition of the proposed 
Project. 
The District entered into a Base Contract (Tarrant County Regional Water Supply 
Facilities Contract) with Fort Worth and Mansfield on August 29, 1979. 
In conjunction with the Base Contract, the District refunded the Series 1979 Bonds 
and issued replacement bonds designated 
$342,750,000- Series 1979-A Bonds -10/1/79. 
The Base Contract allows the District to contract with additional parties, particularly 
Arlington and TRA from which contracts were anticipated. 
TRA entered into such a contract on 12/12/79, complying with all requirements of the 
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Base Contract. 
16. Arlington had a prior 7/13/71 contract with the District. 
17. Arlington did not execute a new contract compliant with the Base Contract until after the 

specified time limit. Therefore, Fort Worth, Mansfield and TRA must approve Arlington 
being a bona fide Initial Contracting Party and allowing the same parity as the other 
three. 

18. This document modifies and amends the Base Contract, TRA Contract and Arlington 
Contract to achieve a parity situation between the District and the four Initial Contracting 
Parties. 

19. This Contract will not affect the operation of the System or rights of the Bond holders, 
but will oblige Arlington in its share of bond payments. 

20. This Contract essentially places Base Contract consistent rights and obligations on all 
four Initial Contracting Parties and does not otherwise effect the unconditional 
obligations of the Initial Contracting Parties with respect to the System or Bonds. 

NOW THEREFORE: 

1. 
2. 

Section 1: 

Section 2. 

A. 
B. 

Section 3. 

A.a. 

The District shall complete the project and supply raw water to Contracting Parties. 
· The Initial Contracting Parties agree that their prior contracts are modified to be 
consistent with this Contract. 

Definitions: 
Additional Contracting Party 
Adjusted Annual Payment 
Advisory Committee 
Annual Payment 
Annual Payment Period 
Annual Requirement 
Bond Resolution 
Bonds 
Contracting Parties= Initial Contracting Parties 
Contracting Party 
District 
Engineering Report 
Existing System 
MGD 
Operation and Maintenance Expense 
Project 
Series 1977 Bonds 
Series 1979 Bonds 
Series 1979-A Bonds 
System 

Consulting Engineers; Construction of Project 

Freese and Nichols will do the engineering, but can be replaced by the District. 
The District will complete the Project in accordance with the Engineering Report by 
issuing Bonds. 

Quantity, Quality and Unit of Measure 

Quantity 
1. The District shall sell and deliver water to an agreed upon Point(s) of 
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A.b. 

Delivery with each Contracting Party. 
2. Any future Contracting Party will be responsible for paying for all facilities 

needed to transport water from the System to any new Points of Delivery. 
3. All water required by each Contracting Party shall be taken at the agreed 

Point of Delivery. 
4. After 9/1/82, no Contracting Party shall agree to supply water outside of its legal 

boundaries to entities under contract after 2/28/80 without such entities 
complying with the water requirements of this contract. 

5. The Cities of Lake Worth and Everman are deemed to have had a contract with 
Fort Worth prior to 2/28/80. 

6. All parties are required to recognize the priority of water use. 
7. Mansfield can continue to use its well water without additional payment for wells 

operating within the City Limits as drawn on 9/1/82. 
8. Arlington can continue to use water from Lake Arlington and from wells but must 

pay for such as stipulated in Section 4C. 
9. Fort Worth can continue to use water from Lake Benbrook, Lake Worth, and 

wells, but must pay for such as stipulated in Section 4C. 
10. Other than the above mentioned exclusions, all parties must utilize the 

District exclusively for water sources. 
11. Such exclusiveness only applies to the Tarrant Portion of TRA and includes 

Bedford, Euless, Grapevine, North Richland Hills, Colleyville and others which 
are a part of the Tarrant County Water Project. 

12. Fort Worth is wholly withing the District boundaries but can sell to customers 
outside of the District. 

13. The District will use "its best efforts" to meet "reasonable demands" for raw 
water, so long as such water is available in the System and to provide for such 
demands using Bond proceeds as prudent. 

14. In the event rationing is required, the Initial Contracting Parties (Fort Worth, 
Mansfield, Arlington and TRA) will have priority to the extent that the law will 
allow. 

15. Should rationing be needed among the Initial Contracting Parties, each will be 
limited in a proportionate fashion by the District based on the demand by each 
entity during the year prior to rationing. 

1. 

2. 

3. 

4. 

5. 

Should raw water not be available from the District for a Contracting Party, the 
Contracting Party can secure sources other than the District after a 30 day 
review and approval period by the District. 
The cost of procuring other sources shall be borne by the Contracting Party with 
no liability to the District 
The Contracting Party is still required to take as much water from the District, as 
available, even is another source is required. 
If during the 30 day review, the District does not agree that it can meet the 
needs of the Contracting Party, the matter will be turned over to an Advisory 
Committee, which has 60 days to make a recommendation. 
All parties have the right to secure alternate sources in the event of a "Force 
Majeure". 

B.a. Other Contracts 
1. The District has the right to contract with other parties, subject to this 

contract. 
2. Such contracts shall be patterned after this one. 
3. The District shall not contract for more water than it can normally deliver. 
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B.b. 
1. The District's current contracts with other parties (see list of 31 entities) will 

remain in force. 
2. The District shall charge the maximum allowable rates and charges. allowable 

by these existing contracts. 
3. These parties will be treated as new customers when their contracts come up 

for renewal. 
4. The District may sell to other parties (non contracting) when such water is 

available. Such shall not degrade service to contracting parties. 

C. Quality 
1. Delivered water shall be raw and untreated. 
2. District and Contracting Parties will work to prevent pollution and 

contamination of water sources. 
3. The District shall mix East Texas water as practical to minimize changes in 

water chemical quality. 

D. Unit of Measure 
· Water shall be measured per 1 ,000 gallons. 

Section 4. Fiscal Provisions 

A. Financing the System 
1. The District will finance improvements by issuing bonds. 
2. The District shall own and operate the System. 

B. Annual Requirement 
1. An annual payment from all Contracting Parties will be required to pay the 

annual requirement.. 
2. The annual requirement shall be sufficient to pay for operations, 

maintenance, and bond service. As per any Bond Resolution, the annual 
requirement shall cover any due interest and principal, premium, buyback, 
reserve account, or deficiency. 

C.a. Payments for Services 

C.b. 

1. Each Contracting Party shall pay its share of the annual requirement to the 
District in monthly installments due on the 1 01

h of each month. 

1. 

2. 
3. 
4. 

5. 
6. 

7. 

8. 

9. 

The Annual Payments shall be calculated by estimating the Contracting Party's 
total annual water use. 
Fort Worth will base its Annual Payment on water it sells outside the District. 
Payment shall be based on 1000 gallon rate and premium rate for usage. 
Water from Lake Benbrook. Lake Worth, Lake Arlington, and well in Fort Worth 
and Arlington shall be considered part of the system and sold accordingly. 
Stipulated wells in Mansfield shall be excluded. 
The District will provide each Contracting Party with a schedule of 
payments. 
Payment adjustments will be made for actual annual use at the end of the 
year. 
Such adjustments shall be treated as credits or debits to the monthly 
payments for the next year. 
There are special provisions for the payments of the initial contracting parties for 
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C.c. 

Section 5: 

A. 

B. 

1. 

2. 
3. 

4. 

5. 

6. 

7. 

five years so that payments can be made retroactive to 311180. 

Each Party is responsible for payment on their contracted monthly 
minimum amount, whether used or not. 
Payment on amounts over the minimum shall be base on actual use. 
Initial minimums shall be base on total expected raw water demand for the 
first year of each contract. 
New contracts will also charge a premium (surcharge} to pay equitable 
costs of the existing system for completed capital expenditures. 
Each Contracting Party is unconditionally responsible for their Annual 
Payment. 
A chart is given showing the initial annual demand for the Initial Contracting 
Parties. 
The Annual Requirement [E] (minus other system income [R] such as land 
leases and minerals) shall be equal to the sum of each city's billable usage 
(in 1000 gallons} times each city's Premium plus the system rate. 
E-R= @sum(CityWaterUse*(normal rate +.city premium rate)) 

· 8. Fort Worth shall not pay a premium for water used inside the District, but will 
pay a premium for water sold outside the District. 

9. Each of the Initial Contracting Parties pay a premium based on a set scale for 
each city. A mechanism is set to reduce the premium each year until it 
eventually reaches 0. 

10. A surcharge rate will be charged to each customer Party, except for the 
Fort Worth In District segment. The surcharge revenue shall equal 
$282,000 and this sum applied annually to the Fort Worth in district annual 
payment. 

11. Such premiums and surcharges are the method used to adjust existing facility 
equity to the Initial Contracting Parties. 

12. Annual Requirements can be recalculated at any time by the District to 
cover unforeseen costs or savings during a budget cycle. 

13. The District will furnish each Contracting Party with a monthly schedule of 
payments by January 15'h of each year. 

14. The District shall provide an adjusted monthly schedule to each 
Contracting Party by October 1 of each year. 

15. Payments to the District are due on the 1 O'h of each month. 
16. A procedure is set for contesting payment. However, the scheduled payments 

must still be paid and the if any contested amount is due or refunded, it shall be 
done at an interest rate of 10% per annum. 

17. The District can cut off water to any Party with delinquent payments after 
60 days. 

18. After 120 days of delinquency, the rate for other members shall be 
recalculated to reflect the lost sales revenue and legal proceeding pursued 
against the delinquent Party to recover due amounts, legal costs and 
interest. 

Special Provisions 

The District will operate the system in a prudent and economical manner for the benefit 
of all the Contracting Parties. 
The District will carry insurance on the system. Such insurance will be shown on the 
books as an O&M expense. 

Appendix C -Page 5 



C. 
D. 

E. 

F. 

G. 

Section 6: 

A. 

Section 7. 

A. 

Section 8: 

A. 

B. 

C. 

D. 

Section 9: 

A. 

The District will target to have the Project in operation by 1990. 
The District shall own all water supplied up to the Point of Delivery, at which point 
it will become the property of the buyer upon payment. 
The District shall NOT demand that the Contracting Parties back their obligations 
with tax revenue. 
Contracting Parties shall pay the District from the Party's Water or Water/Sewer 
Enterprise Funds. 
Each Contracting Party shall set its customer rates sufficient to maintain their 
system in good order, including purchases from the District. 

Force Majeure 

The District and the Contracting Parties shall not be responsible for breaches in the 
contract as a result of actions outside of their control as defined in "Force Majeure", such 
as acts of God and nature or political and/or civil disturbances. 

Unconditional Obligation to Make Payments 

· All Contracting Parties are responsible for payment of their obligations under this 
contract, whether or not water is actually delivered or received, in order to meet the 
payment obligations on Bonds for the Project. 

Term of Contract; Modification, Notices; State or Federal Laws, Rules, Orders, or 
Regulations 

Term of Contract: 
1. Contract shall effectively start on 3/1/80 and continue until the latter of either all 

indebtedness being paid or the facilities are no longer useful. 
2. Payments on the 1979-A bonds are deferred until after the first Annual Payment 

to the District by the Contracting Parties. 
3. This contract shall supercede all previous contracts, however any Contracting 

Party rights from previous contracts not specifically addressed in this contract 
will be preserved. 

4. Based on the 10/9/79 State Attorney General Opinion. no provision of this 
Contract shall conflict with the Base Contract for the protection of Bond holders. 

Modification 
1. This Contract cannot be modified in a manner which will affect the prompt 

repayment of Bonds. 

Address and Notice 
1. The legal addresses of the District and Initial Contracting Parties is given. 

State or Federal Laws. Rules, Orders or Regulations 
1. This Contract shall be subject to the rules of senior jurisdictions. 

Points of Delivery; Measurement; Operation of Facilities 

Fort Worth 
1. Fort Worth shall take water at Lake Worth and the Clear Fork of the Trinity for 

the Holly Plant and from the Cedar Creek and Richland pipelines for the Rolling 
Hills Plant. 

2. Fort Worth shall maintain its intake and distribution systems including 
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maintenance on the Lake Worth reservoir. 
3. The District shall maintain the level of Lake Worth, in a specified manner, from 

Lake Bridgeport and Eagle Mountain Lake. 
4. Any waste spillage from Lake Worth will be considered used by Fort Worth and 

subject to payment to the District. 
5. The District has the right to flow water through Lake Worth to downstream 

customers (i.e., River Oaks and TESCO). 
6. Fort Worth shall accurately meter any water taken, shall keep accurate records, 

insure proper calibration and pay for any discovered inaccuracies. 
7. The District has the right to monitor accuracy of metering and records. 

B. Arlington 

C. 

D. 

Section 10: 
A. 

1. Arlington shall take water at Lake Arlington. 
2. The storage in Lake Arlington (conservation capacity) is 56% owned by 

Arlington and 44% owned by TESCO as per 6/29/55 agreement. 
3. The District shall maintain the Lake Level from the Cedar Creek and Richland 

pipelines, which can be back fed from the balancing reservoir (Lake Benbrook). 
4. When Arlington builds the Southwest Arlington Treatment Plant, it shall be 

supplied from the Cedar Creek pipeline or the balancing reservoir. 
5. The District has the right to utilize any storage capacity in Lake Arlington above 

the conservation level for its own purposes. 
6. The City of Arlington shall maintain its intake and distribution systems including 

maintenance on the Lake Arlington Reservoir. 
7. Any waste spillage from Lake Arlington will be considered used by Arlington and 

subject to payment to the District. 
8. Arlington shall accurately meter any water taken, shall keep accurate records, 

insure proper calibration and pay for any discovered inaccuracies. 
9. The District has the right to monitor accuracy of metering and records. 

City of Mansfield 
1. Mansfield shall draw water from the District's pipeline system. 
2. Mansfield shall maintain its intake and distribution systems. 
3. Any waste spillage from the pipeline system will be considered used by 

Mansfield and subject to payment to the District. 
4. Mansfield shall accurately meter any water taken, shall keep accurate records, 

insure proper calibration and pay for any discovered inaccuracies. 
5. The District has the right to monitor accuracy of metering and records. 

Trinity River Authority 
1. TRA is only allowed to serve its Tarrant County Water Project with water 

purchased from the District. Such areas are described in its North Central 
Regional Water Supply Study, dated November 1974. 

2. Delivery to TRA shall be at Lake Arlington. 
3. TRA shall maintain its intake and distribution systems. 
4. Any waste spillage from the pipeline system will be considered used by TRA 

and subject to payment to the District. 
5. TRA shall accurately meter any water taken, shall keep accurate records, insure 

proper calibration and pay for any discovered inaccuracies. 
6. The District has the right to monitor accuracy of metering and records. 

Advisory Committee 
This Contract creates an Advisory Committee made up of one of the voting Council or 
Board members from each of the four Initial Contracting Parties and one from the 
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B. 
C. 

D. 
E. 
F. 

G. 

Section 11: 

A. 

Section 12: 

A. 

Section 13: 
A. 

District. 
The Advisory Committee shall adopt by-laws and elect officers of the committee. 
The Committee shall consult and advise the District's General Manager on the issuance 
of bonds, system O&M, contracts with additional contracting parties, sales of water to 
non-contracting parties, review of the Annual Budget before going to the board, review 
of the Annual Audit, other pertinent matters, and system improvements including 
additional water supply sources. 
The Committee shall have the right to inspect District facilities and records. 
The Committee shall file minutes of its meetings and activities. 
Committee members serve for one year starting on March 1. Reappointment is 
unlimited. 
Committee expenses shall be considered District O&M costs. 

Severability 

Any portion of this Contract deemed illegal or invalid will not affect the rest of the 
contract. 

· Remedies Upon Default 

All parties shall have all legal remedies at their disposal in the event of default by any 
party (except for termination). 

Venue 
Any suits shall be tried in Tarrant County, Texas. 

IN WITNESS THEREOF: Signatures, date and seal of all signing parties. 

Exhibit D ·Texas Water Commission Final Order of Dismissal 

A. Dismissed all standing petitions between the Initial Contracting Parties and the District. 
B. Based on and supported settlement of "City of Arlington, Texas vs. Tarrant County 

WCID #1 Concerning the Rates to be Charged Arlington for Raw Water Furnished by 
the District" 

C. Filed with Texas Water Commission on 6/25/82. 

Exhibit -Intervention Petition of the Trinity River Authority of Texas 

A. TRA agrees to the Settlement Agreement as modifying their 1979 agreement with the 
District. 

B. TRA first contracted with the District in 1971 and started taking water in 1973. 
C. Petition Dated 6/25/82 and was approved by the Texas Water Commission. 

Final Order of Dismissal 

A. Texas Water Commission agreed on 6/25/82 to allow the dismissal of the City of 
Arlington's 3/26/80 complaint to the Texas Department of Water Resources due to the 
acceptance of the Settlement Agreement. 
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APPENDIX D- CURRENT SUPPLY AND TREATMENT DATA 

Current Water Source Data 
Current Local Treatment Capacities 
Additional Existing Well Data - Page 1 
Additional Existing Well Data - Page 2 
Data From Summer Heat Wave of 1998 
General Well Capacity Information 
First Public Meeting Population and Well Projections 



CURRENT WATER SOURCE DATA 

Storage Safe Firm Yield Annual Refill Average Demand Maximum 
Yield Demand 

System Source Built (ac-ft) (ac-ft/yr) (mgd) (ac-ft/yr) (mgd) (ac-ft/yr) (mgd) (ac-ft/yr) (mgd) Supplies 

Southeastern Wells Unknown Unknown Unknown 2800 2.5 4257 3.8 Aledo, Willow Park, 
Parker County Hudson Oaks, Private 

Systems 
Weatherford Lake Weatherford 1957 19470 2240 2 19470 17 3069 2.74 8961 8 Weatherford 
Fort Worth TRWD System 185272 165.4 392051 350 Fort Worth and 27 other 

Tarrant County customer 
entities 

Tarrant Lake Bridgeport 1931 374836 374836 335 
Regional . 

f,vater District Eagle Mount1an Lake 1932 177520 177520 158 
Western 

Lake Worth 1914 37775 37775 34 System 
(West Fork) Total 590131 79000 71 590131 527 Fort Worth System, Othe 

towns near these lakes 
Tarrant Lake Arlington 1957 38785 23000 21 38785 35 Arlington, Mansfield, TRJI 

Regional 
f,vater District 

(West) 

Western 
System 
(Other) 
Tarrant Cedar Creek Lake 1966 637180 175000 156 637180 569 All customer systems in 

Regional Tarrant County and 
~ater District Weatherford 

Eastern Richland-Chambers 1987 1136600 210000 187 1136600 1015 All customer systems in 
System Tarrant County and 

Weatherford 
Lake Benbrook 1952 88250 6721 6 88250 79 All customer systems in 

Tarrant County and 
Weatherford 

Tarrant Total 2490946 414721 370 2490946 2224 294582 263 616079 550 
Regional 

JN ater District 
TOTAL 
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CURRENT TREATMENT PLANT CAPACITIES 

Entity 

~astern Parker County 
r.' eatherford 
Fort Worth 
lrRA (West) 
f\rlington 
~ansfield 

Treatment 
(mgd) 

8,000,000 
350,000,000 

57,000,000 
93,000,000 
10,000,000 

Maximum 
Available 
Flow per 

Population Person 
(gpd) 

20,000 400 
700,000 500 
1.84,000 310 
261,721 355 

15,607 641 

Maximum 
Available 
Flow per 

Customer 
(gpd) 

1200 
1500 
929 
1066 
1922 

Note: A recent study by TRWD of its existing customers reported flows per person ranging from 50 gpc 
o 270 gpd. These values cover a time range from the present to year 2050. 
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ADDITIONAL WELL DATA- PAGE 1 

Maximum Average Maximum Normal Percent Avg, Max. 
Well Date Depth Flow Production Flow Operation Running Pop. Pop. 

Entity No. Location Formation Drilled (ft) (gpm) (gpd) (gpd) (hrs/day) Served Served 

Willow Park 1 East Lake Paluxy 52 64000 74880 20.5 85% 222 260 
Willow Park 2 East Lake Paluxy 26 26000 37440 16.7 69% 90 130 
Willow Park 3 East Lake Paluxy 54 65000 77760 20.1 84% 226 270 
Willow Park 4 East Lake Paluxy 35 38000 50400 18.1 75% 132 175 
Willow Park 5 Indian Camp Paluxy 40 52000 57600 21.7 90% 181 200 
Willow Park 6 Ridge Paluxy 70 89000 100800 21.2 88% 309 350 
Willow Park 7 White Settlement Rd. Paluxy 50 60000 72000 20.0 83% 208 250 
Willow Park a Ranch House Paluxy 13 13000 18720 16.7 69% 45 65 
Willow Park 9 Ranch House Paluxy 93 127000 133920 22.8 95% 441 465 
Willow Park 10 Surry Paluxy 56 69000 80640 20.5 86% 240 280 
Willow Park 11 Squaw Creek Paluxy 37 49000 53280 22.1 92% 170 185 
Willow Park 12 Willow Wood N./Circle Dr. Paluxy 24 27000 34560 18.8 78% 94 120 
Willow Park 13 Willow Wood S./Royal View Paluxy 21 25000 30240 19.8 83% 87 105 
Willow Park 14 Willow Springs N./ Plant Paluxy 12 13000 17280 18.1 75% 45 60 
Willow Park 15 Willow Springs S./ Plant Paluxy 41 52000 59040 21.1 88% 181 205 
Willow Park 16 Indian Camp Paluxy 25 26000 36000 17.3 72% 90 125 
Willow Park 17 Indian Camp Trinity 140 173000 201600 20.6 86% 601 700 
Willow Park 18 Willow Springs Oaks/Circle Lane Paluxy 67 80000 96480 19.9 83% 278 335 

Totals 856 1048000 1232640 3639 4280 
Averages 48 58222 68480 19.8 82% 202 238 

Aledo 1 Front Street Paluxy 204 56 42000 80640 12.5 52% 146 280 
Aledo 2 Queen Street Paluxy 306 38 50000 54720 21.9 91% 174 190 
Aledo 3 1187 South Paluxy 12 16000 17280 22.2 93% 56 60 
Aledo 4 Rolling Hills Paluxy 235 58 81000 83520 23.3 97% 281 290 
Aledo 5 1187 South Paluxy 28 38000 40320 22.6 94% 132 140 
Aledo 6 SWFM5 Trinity 600 115 120000 165600 17.4 72% 417 575 

Totals 307 347000 442080 1205 1535 
Averages 51 57833 73680 20.0 83% 201 256 

Deer Creek 1 Ridgecrest Paluxy 1986 252 105 136800 151200 21.7 90% 475 525 
Deer Creek Ridgecrest Trinity 1986 561 120 151200 172800 21.0 88% 525 600 
Deer Creek Quail Run Trinity 1990 480 165 187200 237600 18.9 79% 650 825 

Totals 390 475200 561600 1650 1950 
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ADDITIONAL WELL DATA- PAGE 2 

Maximum Average Maximum Normal Percent Avg, Max. 
Well Date Depth Flow Production . Flow Operation Running Pop. Pop. 

Entity No. Location Formation Drilled (ft) (gpm) (gpd) (gpd) (hrs/day) Served Served 

Hudson Oaks 1 Green Oaks Lot 1A Paluxy 04/01 240 22 25344 31680 19.2 80% 88 110 
Hudson Oaks 2 Green Oaks Lot 1A Paluxy 06/03 200 18 20736 25920 19.2 80% 72 90 

udson Oaks 3 Green Oaks Lot 34 Paluxy 05/15 309 55 63360 79200 19.2 80% 220 275 
udson Oaks 4 Diamond Oaks Lot 32 Paluxy 04/01 255 30 34560 43200 19.2 80% 120 150 
udson Oaks 5 Diamond Oaks Lot 6C Paluxy 08/04 196 55 63360 79200 19.2 80% 220 275 
udson Oaks 6 Diamond Oaks Saddlebrook Paluxy 08/01 225 9 10368 12960 19.2 80% 36 45 

Hudson Oaks 7 Diamond Oaks Saddlebrook Paluxy 06/01 220 17 19584 24480 19.2 80% 68 85 
Hudson Oaks 8 Diamond Oaks Saddlebrook Paluxy 08/02 204 80 92160 115200 19.2 80% 320 400 
Hudson Oaks 9 Diamond Oaks Lot 50 Paluxy 08/26 260 24 27648 34560 19.2 80% 96 120 
Hudson Oaks 1 0 Diamond Oaks Lot 50 Paluxy 08/01 230 70 80640 100800 19.2 80% 280 350

1 

udson Oaks 11 Diamond Oaks G.O. Lot 6B Paluxy 04/25 275 47 54144 67680 19.2 80% 188 235 
Hudson Oaks 12 Hidden Oaks, Block 2, Lot 5 Paluxy 11/30 208 55 63360 79200 19.2 80% 220 275 
Hudson Oaks 13 Hidden Oaks, Well2 Paluxy 08/08 220 20 23040 28800 19.2 80% 80 100 
Hudson Oaks 14 Hudson Heights, Blk 5 Lot 10 Paluxy 1972 240 22 25344 31680 19.2 80% 88 110 

udson Oaks 15 Hudson Heights, Blk 5 Lot 10 Paluxy 1977 210 18 20736 25920 19.2 80% 72 90 
udson Oaks 16 Lakeshore, Block 9 Lot 8 Paluxy 05/03 231 40 46080 57600 19.2 80% 160 200: 

Hudson Oaks 17 Lakeshore, Block 9 Lot 8 Paluxy 12/07 130 12 13824 17280 19.2 80% 48 60 
udson Oaks 18 Lakeshore, Block 9 Lot 12 Paluxy 06/21 240 56 64512 80640 19.2 80% 224 280 

Hudson Oaks 19 Lakeshore LH, Block 1 Lot 1 Paluxy 01/20 217 16 18432 23040 19.2 80% 64 80 
udson Oaks 20 Lakeshore LH, Block 5 Lot 7 Paluxy 01/28 200 55 63360 79200 19.2 80% 220 275 

Hudson Oaks 21 Lakeshore LH, Block 1 Lot 5 Paluxy 08/08 215 65 74880 ·93600 19.2 80% 260 325 
Totals 786 905472 1131840 3144 3930 

Averages 37 43118 53897 19.2 80% 150 18 

Highland 1 Yucca Paluxy 06/15 170 60 13565 86400 3.8 16% 47 300 
Highland 2 Yucca Paluxy 12/28 180 50 4925 72000 1.6 7% 17 250 
Highland 3 Oak Park Paluxy 03/13 135 65 24019 93600 6.2 26% 83 325 

Totals 175 42509 252000 148 875 
Averages 58 14170 84000 3.9 16% 49 292 

Dyegard 1 Devon Paluxy 02118 248 70 57600 100800 13.7 57% 200 350 
Dyegard 2 Bankhead Paluxy 08/15 260 60 57600 86400 16.0 67% 200 300 

Totals 130 115200 187200 400 650 
Averages 65 57600 93600 14.9 62% 200 325 
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DATA FROM SUMMER HEAT WAVE (DROUGHT) OF 1998 

Total Usage Days in Average Customer Use 
Month City Customers Gallons Month Gai/Mo Gal/day gpm Comments 

June 98 Hudson Oaks 647 14,009,800 30 21,653 722 0.50 
June 98 Hudson Oaks, w/o Diamond Oaks 391 6,768,800 30 17,312 577 0.40 
June 98 Diamond Oaks 256 7,241,000 30 28,285 943 0.65 
June 98 Willow Park 1,000 30 16,000 533 0.37 One Week of Odd/Even (Willow Springs 

Oaks, 3 weeks) 
June 98 Aledo 500 8,500,000 30 17,000 567 0.39 
June 98 Deer Creek Estates 187 7,841,400 30 41,933 1,398 0.97 Water Rationing 2 weeks (Odd/Even) 

July 98 Hudson Oaks 650 23,464,800 31 36,100 1 '165 0.81 Odd/Even Rationing starting July 17 
July 98 Hudson Oaks, w/o Diamond Oaks 396 12,265,800 31 30,974 999 0.69 Odd/Even Rationing starting July 17 
July 98 Diamond Oaks 254 11,199,000 31 44,091 1,422 0.99 Odd/Even Rationing starting July 17 
July 98 Willow Park 1,000 31 24,700 797 0.55 All Month Odd/Even (6 hrs/day first half of 

month, 4 hrs/day last half) 
July 98 Aledo 500 10,500,000 31 21,000 677 0.47 Odd/Even Rationing (4 hours/day last part of 

month) 
July 98 Deer Creek Estates 187 7,340,800 31 39,256 1,266 0.88 Production went down 1/3 due to drawdown 

(10' drop) (Odd/Even Rationing All Month) 

July 98 Springtown 796 12,855,000 31 16,149 521 0.36 
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GENERAL WELL CAPACITY INFORMATION 

Current Capacity Current Average TNRCC • Next TNRCC Next 
1997 1997 Annual Number Of Largest Public Well Production Population Required Current Population Required 

Current Current Growth of Well Production Capacity Capacity Well Storage Capacity Storage 
Entity CCN Population Customers Rate Wells (gpm) Capacity Per Well Wells Upgrade Capacity Storage Upgrade 

illow Park 11814/ 3550 1183 0.0554 18 140 856 48 3580 1998 1075000 1792 1998 
11580 
12273 1200 607 0.0806 21 80 786 37 3530 2004 801000 1335 1999 
10264 1400 474 0.0216 6 115 307 51 960 1998 561200 935 1998 

nnetta South 
!l.nnetta 
Parker County 12509 0.0335 

luebonnet Hills 12290 
reetop Utilities 12733 
eer Creek Waterworks 12027 
pring Valley Water 11844 
yegard 12747 57 2 70 130 65 168000 
ighland 11970 414 138 3 65 175 58 108000 
entral Texas Utilities 11719 

eatherford 18550 0.034 
ort Worth 485500 0.0118 

Calculated as total well capacity less highest capacity well. Used TNRCC 0.6 gpm per connection with 3 people per connection. 
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FIRST PUBLIC MEETING POPULATION AND WELL PROJECTIONS (APRIL 1998) 

Yr. 1998 Yr. 2000 Yr. 2000 Yr. 2030 Yr. 2030 
1998 Existing Needed Projected Needed Projected Needed 

Population Wells Wells Population Wells Population Wells 

~illow Pa"' 3450 18 16 3807 18 16641 77 
edo 1450 6 7 1530 7 3433 16 

Hudson Oaks 1250 21 6 1440 7 11953 55 

~""""' 883 0 4 945 4 2630 12 
nnetta North 348 0 2 373 2 1037 5 
nnetta South 543 0 3 581 3 1616 7 
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APPENDIX E- COST FACTORS 
Cost Indices 
Inflation Cost Factors 
Other Data and Calculations 



COST FACTORS 

PRICE INDICES 

Consumer CPI ENR 
Price Annual CPix20 ENR Annual 

Year Index Rate Index Rate 

1950 24.1 482 510 
1951 26.0 7.88% 520 543 6.47% 
1952 26.5 1.92% 530 569 4.79% 
1953 26.7 0.75% 534 600 5.45% 
1954 26.9 0.75% 538 628 4.67% 
1955 26.8 -0.37% 536 660 5.10% 
1956 27.2 1.49% 544 692 4.85% 
1957 28.1 3.31% 562 724 4.62% 
1958 28.9 2.85% 578 759 4.83% 
1959 29.1 0.69% 582 797 5.01% 
1960 29.6 1.72% 592 824 3.39% 
1961 29.9 1.01% 598 847 2.79% 
1962 30.2 1.00% 604 872 2.95% 
1963 30.6 1.32% 612 901 3.33% 
1964 31.0 1.31% 620 936 3.88% 
1965 31.5 1.61% 630 971 3.74% 
1966 32.4 2.86% 648 1019 4.94% 
1967 33.4 3.09% 668 1074 5.40% 
1968 34.8 4.19% 696 1155 7.54% 
1969 36.7 5.46% 734 1269 9.87% 
1970 38.8 5.72% 776 1381 8.83% 
1971 40.5 4.38% 810 1581 14.48% 
1972 41.8 3.21% 836 1753 10.88% 
1973 44.4 6.22% 888 1895 8.10% 
1974 49.3 11.04% 986 2020 6.60% 
1975 53.8 9.13% 1076 2212 9.50% 
1976 56.9 5.76% 1138 2401 8.54% 
1977 60.6 6.50% 1212 2576 7.29% 
1978 65.2 7.59% 1304 2776 7.76% 
1979 72.6 11.35% 1452 3003 8.18% 
1980 82.4 13.50% 1648 3237 7.79% 
1981 90.9 10.32% 1818 3535 9.21% 
1982 96.5 6.16% 1930. 3825 8.20% 
1983 99.6 3.21% 1992 4066 6.30% 
1984 103.9 4.32% 2078 4146 1.97% 
1985 107.6 3.56% 2152 4195 1.18% 
1986 109.6 1.86% 2192 4295 2.38% 
1987 113.6 3.65% 2272 4406 2.58% 
1988 118.3 4.14% 2366 4519 2.56% 
1989 124.0 4.82% 2480 4615 2.12% 
1990 130.7 5.40% 2614 4732 2.54% 
1991 136.2 4.21% 2724 4835 2.18% 
1992 140.3 3.01% 2806 4989 3.19% 
1993 144.5 2.99% 2890 5210 4.43% 
1994 148.2 2.56% 2964 5408 3.80% 
1995 152.4 2.83% 3048 5471 1.16% 
1996 156.9 2.95% 3138 5620 2.72% 
1997 160.5 2.29% 3210 5825 3.65% 
1998 163.0 1.56% 3260 5921 1.65% 

Average 4.11% 5.28% 
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COST FACTORS 

PIPE LINES 
(all inclusive, complete in place) 

Initial Construction Cost 
Size In-house Est Constractor Willow Park CDM CDM Cost Annual 

Type Dia. 1998 1998 1998 1989 1998 adj. Used O&M 
(in.) ($/L.F.) ($/L.F.) ($/L.F.) ($/L.F.) ($/L.F. i ($/L.F.l ($/L F.) 

PVC 6 40 40 
PVC 8 45 45 
PVC 10 50 48 
PVC 12 60 50 55 
DIP/CYL 16 80 53 65 65 
DIP/CYL 20 120 80 
DIP/CYL 24 150 74 91 95 
DIP/CYL 30 105 
DIP/CYL 36 115 
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COST FACTORS 

TREATMENT PLANTS 

Source Current Current Cost 
Size Size Total Source/ Cost Cost Cost Per 

Cost Criteria perMGD Conversion perMGD gal/day 
m3/sec mgd $ $/mgd Factor $/mgd Rating 

0.03 20,000 03water/Current 694,444 1.000 694,444 0.694 
0.14 173,810 03water/CC1=4992 1,203,670 1.180 1,420,331 1.420 

0.05 1.14 230,000 JMM/ CCI=1000 201,578 5.921 1,193,541 1.194 
0.06 1.37 270,000 JMM/ CCI=1000 197,195 5.921 1,167,594 1.168 
0.07 1.60 300,000 JMM/ CCI=1000 187,805 5.921 1 '111 ,994 1.112 
0.08 1.83 330,000 JMM/ CCI=1000 180,762 5.921 1,070,295 1.070 
0.09 2.05 355,000 JMM/ CCI=1000 172,850 5.921 1,023,447 1.023 
0.10 2.28 380,000 JMM/ CCI=1000 166,521 5.921 985,968 0.986 
0.20 4.56 620,000 JMM/ CCI=1000 135,846 5.921 804,343 0.804 
0.30 6.85 780,000 JMM/ CCI=1000 113,935 5.921 674,610 0.675 
0.40 9.13 1,000,000 JMM/ CCI=1000 109,553 5.921 648,663 0.649 
0.50 11.41 1,200,000 JMM/ CCI=1000 105,171 5.921 622,717 0.623 
0.60 13.69 1,400,000 JMM/ CCI=1000 102,249 5.921 605,419 0.605 
0.70 15.97 1,500,000 JMM/ CCI=1000 93,903 5.921 555,997 0.556 
0.80 18.26 1,600,000 JMM/ CCI=1000 87,642 5.921 518,931 0.519 
0.90 20.54 1, 700,000 JMM/ CCI=1 000 82,773 5.921 490,101 0.490 
1.00 22.82 1,850,000 JMM/ CCI=1000 81,069 5.921 480,011 0.480 
2.00 45.64 3,000,000 JMM/ CCI=1000 65,732 5.921 389,198 0.389 
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Type 

0.5MGO 
1.0 MGO 
2.0MGO 
4.0MGO 
6.0MGO 

COST FACTORS 

TREATMENT PLANTS 
(excluding land, reservoirs, intake or pumping) 

Initial Construction Cost 
Land Rule of Thumb JMM COM 

Size Needed 1998 1998 Adj (f=5.921) 1998 Adj. (f=1.23) 
{mgd) {Acre/mgd) ($/gal) {$) {$/gal) {$) ($/gal) {$) 

0.5 1 1.00 500,000 1.34 670,000 1.85 925,000 
1 1 1.00 1,000,000 1.23 1,230,000 1.85 1,850,000 
2 1 1 00 2,000,000 1.03 2,060,000 1.85 3,700,000 
4 1 1.00 4,000,000 0.85 3,400,000 1.85 7,400,000 
6 1 1.00 6,000,000 0. 72 4,320,000 1.23 7,380,000 

Annual O&M 
Use JMM COM Use 
1998 26% 7.50% 15% 

{$/gal) {$) ($) ($) ($) 

1.40 700,000 182,000 52,500 105,000 
1.30 1,300,000 338,000 97,500 195,000 
1.25 2,500,000 650,000 187,500 375,000 
1.00 4,000,000 1,040,000 300,000 600,000 
0.92 5,500,000 1,430,000 412,500 825,000 

--~~-~-



)> 
"0 

~ 
::J 
a. x· 
m 
' "U 

Q) 
co 
(!) 

(.11 

COST FACTORS 
I 
i 

PUMPING 

Initial Construction Cost
1 

CDM Annual i 

1998 Adj. O&M 
Type $/gpm $/gallon 

I 

Intake Structure 0.05 
Raw Water Boosters 150 
Treated Water Boosters 150 

! 

COST FACTORS I 

! 

INTAKE 

Annual 
O&M 

Type $/each $/gallon 

Intake Structure 60000 



APPENDIX F- MEETING SUMMARIES 

First Public Meeting - 4/29/98 
Summary Packet Cover Letter 
Meeting Notice 
Sign In Sheet 
Contact Sheet 
Slide Presentation 
Meeting Summary 

Second Public Meeting - 9/4/98 
Summary Packet Cover Letter 
Press Release 
Sign In Sheets 
Slide Presentation 
Meeting Summary 

Third Public Meeting - 1/4/99 
Press Release 
Slide Presentation 



The Weatherford Democrat 
512 Palo Pinto Street 
Weatherford, TX 76086 
Attn: Don Parker 

Dear Participant: 

May 6, 1998 

RE: Meeting Summary 
Southeastern Parker County Water Study 
T\VDB Project No. 
TNP Project No. PCU97237 

Thank you for your interest in the Southeastern Parker County Water Study. As you are 
probably aware, the initial public meeting for the study was held last Wednesday, April29, 1998 
at the City of Hudson Oaks. To all who attended the meeting, your time and effort are greatly 
appreciated. The study is off to a successful beginning, largely due to the cooperation of the 
participants. If you have not yet completed the questionnaire mailed in April, please do so as 
soon as possible. Responses to the questionnaire are vital to the accuracy of the study. 

Attached for your information are a summary of the slide presentation made at the meeting and a 
copy of the question and answer session that followed the presentation. Also included with this 
packet are lists of the meeting attendees and the Study Contact Sheet. Again, we urge you to stay 
involved in the study process and attend future meetings to discuss specific options for providing 
water to this area. Should you have any questions, comments or information to provide us for 
the study, please feel free to call Kelly Carta or me at (817) 336-5773. Again, thank you for 
your interest and participation. 

e-mail: kcarta@tnp-online.com 
kdillard@tnp-online.com 

Enclosures: Meeting Summary 
Slide Presentation 
Attendees list 
Study Contact Sheet 

91 5 FLORENCE STREET 
FORT WORTH, TEXAS 75102 

1817) 336·5773 

Very truly yours, 

TEAGUE NALL A.J.'l'D PERKINS, INC. 

~~·!AJ) 

2001 W. IRVING BLVD. 
IRVING, TEXAS 75051 

1972) 254-1765 
METRO 19721 251·1627 

FAX (9721 251-4348 FAX 1817! 336·2813 
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Name 

1 Kelly Dillard 

2 Curtis Johnson 

3 J. P. & Nell Binion 

4 Donnie Cole 

5 Elvera & Harold Johnson 

6 Gene L. Voyles 

7 Bob Lewis 

8 Dickie Smethers 

9 Bob McClelland 

10 C. Guy Natale 

11 Les Cooley 

12 Tom Crew 

13 Ben Long 

14 Dora Long 

15 Gary Plugge 

16 Jeanne Yoder 

17 Lee C. Bradley Jr. 

18 Wayne Owen 

19 James Dickason 

20 A. G. Swan 

21 Kelly Carta 

22 Forrest Thompson 

23 Carolyn McKinney 

24 Pat Perry 

25 Pat Tracey 

26 Mark Berry 

27 Bob Salinas 

28 Sam Brush 

Sign-In Sheet 
Southeastern Parker County Water Study 

First Public Meeting 
Hudson Oaks City Hall 

7:00 p.m. -April 29, 1998 

Representing Phone Number Fax Number 

Teague Nail and Perkins, Inc. (817) 336-5773 (817) 336-2813 

TWDB (512) 463-8060 (512) 936-0889 

Self (817) 594-8900 

City of Hudson Oaks (817) 594-0302 (817) 596-8829 

Parker County (817)596-5202 

City of Hudson Oaks (817) 341-3170 

City of. Aledo (817) 441-7016 (817) 441-7520 

STES (817) 441-7533 (817) 441-6900 

(817) 441-7456 

City of Willow Park (817) 441-7108 (817) 441-6900 

Mayor, Willow Park (817) 441-7108 (817) 341-4411 

Tree Top Utilities (817) 535-4802 (817) 535-864 7 

Parker County (817) 598-6184 (817) 598-6199 

Self 

Self (817) 594-2116 

Self (817) 441-9537 

Fort Worth Water Department (817) 871-8246 

Tarrant Regional Water District (817) 335-2491 (817) 877-5137 

City of Weatherford (817) 598-4250 (817) 598-4138 

PCUD #1 (817) 220-5585 (817) 220-5585 

Teague Nail and Perkins, Inc. (817) 336-5773 (817) 336-2813 

Hudson Oaks (817) 594-0302 

Annetta (817) 441-7552 (817) 441-7753 

Annetta North (817) 441-8850 (817) 441-5770 

1 05 Jennifer Ct. , Weatherford (817) 596-8545 

Teague Nail and Perkins, Inc. (817) 336-5773 (817) 336-2813 

Teague Nail and Perkins, Inc. (817) 336-5773 (817) 336-2813 

NCTCOG (817) 695-9213 (817) 640-7806 
--~~ 

Q:IPROJ-R141pcu972371APPINFO\Public Meeting Sign-In Sheet 

E-Mail 

kdillard@tnp-online.com 

mayorbob@flash.net 

willowpark 1 @juno.com 

barco5@juno.com 

wowen@trwd.com 

james4833@aol.com 

kcarta@tnp-online.com 

neumac 1 @airmail.net 

mberry@tpn-online.com 

, sam@_nctcog.dist.tx.us 



Southeastern Parker County Water Study Contact Sheet 

--~··-----~ 

Entity CCN No. Address ContactfTitle Phone Fax Coverage 
- . --- ... _ ... 

Parker County Utility District #1 P.O. Box444 Wayman Wright, Board Chairman 817-220-2006 817-523-3179 NE Parker Cour 
% City of Spnngtown Springtown, Texas 76082 

ty 

-

City of Aledo 10264 200 Old Annetta Rd., P.O. Box 
1 

J. E. Fickett, City Administrator 817-441-7016 817-441-7520 Aledo 

Aledo, Texas 76008 
~-------

City of Willow Park 11814 101 Sta~ecoach Trail Les Cooley, Mayor 817-441-7108 817-441-6900 Willow Park 
11580 Willow ark, Texas 76087 

-

City of Hudson Oaks 12273 150 North Oakridge Drive F011 est G :-'Fftompson, Mayor 817-594-0302 817-596-8829 Hudson Oaks 
Hudson Oaks, Texas 76087 ~'"'-f\.c\fo/ AJA. '111AY117Y -

Pat Perry, ciYy Sec;etary tJ ):> n of Annetta 1198 Old Annetta Road 817-441-5770 Annetta 
"0 P.O. Box 191 "0 
(1) Annetta, Texas 76008 
::J 
c. x· 

n of Annetta South P.O. Box 61 Doug Koldin, Mayor 817-441-9527 Annetta South "TI 

' Aledo, Texas 76008 
-o 
Q) 
co n of Annetta North P.O. Box 262 Edward K. Hensley, Mayor 817-441-5683 Annetta North (1) 

t.> Aledo, Texas 76008 

Parker County 1 Courthouse Square Ben Long, County Judge 817-598-6148 817-598-6199 Unincorporated/ 
Weatherford, Texas 76086 Areas 

NonCCN 

---

City of Weatherford 10282 303 Palo Pinto, P.O. Box 255 
Weatherford, Texas 76086 

Kenneth W. Reneau, City Mgr ... 817-598-4000 817-598-4115 Weatherford 

·-

City of Fort Worth 1 000 Throckmorton Street 
Fort Worth, Texas 76102 

Bob Terrell, City Mgr. 817-871-8900 817-871-6134 Fort Worth 

Tarrant Regional Water District 800 E. North Side Drive James M. Oliver, General Mgr. 817-335-2491 817-877-5137 Fort Worth Area 
P.O. Box 4508 Surface Water 

Trinity 

Fort Worth, Texas 76164 

TX Water Development Bd. P.O. Box 13231 
Austin, Texas 75480 

Curtis Johnson, Contract Mgr. 512-463-7847 512-936-0889 Entire Study Are a 

TNRCC Re8ion 4 Sid Slocum, Water Program Mgr. 817-469-6750 817-795-2946 Entire Study Are 
11 1 E. Arkansas Ln. 

a 

Arlington, Texas 76010-6499 
-·····- -

Q:\PROJ-R14\pcu97237\APPINFO\entity.lst Page 1 
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Southeastern Parker County Water Study Contact Sheet 

Entity CCN No. Address Contact/Title Phone 

Bluebonnet Hills WSC 12290 P.O. Box 311 Dede Grizzard, Office Mgr. 817-396-4563 
Cresson, Texas 76035 

Treetop Utilities, Inc. 12733 4646 Mansfield Highway 
Fort Worth, Texas 

Tom Crew, Owner 817-535-4802 

76119-7504 

Deer Creek Waterworks, Inc. 12027 208 South Front Street Doyle Hanley, Owner 817-441-9735 
P.O. Box 568 
Aledo, Texas 76008 

Spring Valley Water Company 11844 3671 Hwy. 78 N. Eddy Daniel, Receiver 972-606-3221 
Farmersville, Texas 75442 

Dyegard Water Company 12747 3211 C Fort Worth Hi~hwa~ Mike Dyer/ Tim Me~ard/Don 817-596-5050 
Weatherford, Texas 608 Dickens, Partners/ gr. 

ligl1land Water Supply Corp. 11970 3211 C Fort Worth Hi~hwa~ V.M. Caruenter/ Don Dickens, 817-599-6126 
Weatherford, Texas 608 Presiden Mgr. 

~orih Central Texas COG P.O. Box 5888 R. Michael Eastland, Exec. Dir. 817-640-3300 
Arlington, Texas 76005-5888 

;entrCII Texas Utilities 11719 P.O. Box 136669 Billy Green/Debbie Key, 817-237-8488 
Fort Worth, Texas 76136 Owner/Mgr. 

l,braxas Utility 11596* 7921 Main St. Evelyn Freemon Farhood/Laura-.. 817-498-8500 
Fort Worth, Texas 76180 Farhood, Owner/Mgr. 

ST Environmental P.O. Box 122175 Lloyd Stafford, Area Mgr. 817-441-7533 
Fort Worth, Texas 
76121-2175 

The Weatherford Democrat 512 Palo Pinto Street Don Parker 817-594-7447 
Weatherford, TX 76086 

The Community News PO Box 973 
213 East Oak 

Randy Keck, Editor 817-441-7661 

·. Aledo, TX 76008 

Gary Plugge 207 OeLa Cruz Gary Plugge 817-594-2116 
Weatherford, TX 76086 

- --

Q:\PROJ-R14\pcu972371APPINFO\enlily lsi 

Fax Coverage 

None Bluebonnet Hills 
Subdivision 

817-535-864 7 Treetop Estates in SE 
Corner of County 

817-441-6605 Dear Creek Estates; 
(441-9402) 

--·--

817-596-7490 Oak view 

817-596-7 490 Highland Park, Valley 
Arroyo, Valley Trail 

Del 

817-640-7806 

817-237-9217 T oak over Thompson 
Utilities 

817-498-4350 Hilltop Edition 

817-441-6900 Willow Park 

817-594-9734 Media 

817-441-5419 Media 

Precinct 4, Candidate 

l',1(w:> 



WELCOME 
Southeastern Parker County 

Water Study 

FIRST PUBLIC 
MEETING 

Funding By 
The Texas Water Development Boa-d. 

The C~ties cJ Willow Park, Aledo and Hudson Oaks 
anc:t the County ct Parker 

In Association with 
ParXer County Utility District Number 1 

Background History 

Who Is PCUD #1? 
• Parker County Utility District Number 1 was 

created in 1997 

• Established to provide regional utilities 
(water and sewer) 

• Three of the participant cities and the county 
of Parker asked PCUD #1 to provide 
assistance with a TWDB Regional Water 
Study in Southeastern Parker County 

The Study 

What Will The Study Do? 
• Evaluate and determine the most feasible 

alternatives to meet water supply needs for 
the next 30 years 

• Estimate costs associated with implementing 
these alternatives 

• Identify institutional arrangements to provide 
water supply services 

It 

II 

I I 

I I 
I I 

I 

Purpose of Meeting 
Why Are We Here? 

• To introduce this project to the public 

• To discuss the needs and objectives of the 
study 

• To receive public input regarding local water 
issues and concerns 

Background History 

What Is "The Grant"? 
• Texas Water Development Board offers 50% 

grant funding for regional water/sewer 
studies 

• PCUD #1 acts as an umbrella agency for the 
county and the cities involved 

• Texas Water Development Board has agreed 
to fund $26,500 which is 50% of the Study 
cost. Aledo, Hudson Oaks, Willow Park and 
Parker County to fund the remainder. 

The Study 
Who Will Do The Study? 

• Teague Nail and Perkins, Inc. (Est. 1976) 

• Currently serving over 25 cities and more 
than 40 total public clients in Texas 

• Have provided services for Springtown, 
PCUD #1, Weatherford and Willow Park 

• Have experience with TWDB Grant and Loa':' 
Projects including recent Walnut Creek Basm 
Regional Wastewater Study 

Appendix F - Page 5 



Study Schedule 

How Long Will This Take? 
• Grant application (completed Fall1997) 

• Data acquisition (current phase) 

• Development of service options (Summer 
1998) 

• Final report (late Fall 1998) 

Current Providers 
The Following Currently 

Supply Water to the Study 
Area: 

··~ 
ceo 

,.,. __ -·- - ·- '" _ .... ,., ... .., ... _ .... ,,. ...... ... .. . 
.... -c:...r, ·-'"""" ·- -
*'-Nik -O.. .. T--.UIIII• ""' a.. er-a._._. .. ""' --..... VIlli._, ,_ 

.. _ 
Hu:l.onO•t. 
Mcw~ll: 

PWII:• Cou\ly 

TOT..._ 

. ,~ 
111"11 ... 
Ul.a 

""' 

Current Status 

Is Supply Meeting 
Demand? 

.. 
•• 

c:u. .. ..._Willi v .. N-t ,.,.m..,a4 
-~ ---w•• (lpm) ...... 

• 3ti1 1-.. 711 -.. ... 1100 

.. 1 ... 

Current Status 

What Do We Know Now? 

• Southeastern Parker County population is 
growing rapidly (3.4% in 7 years) 

• Current water supply is from wells 
(groundwater) 

• Some systems have reported intermittent 
problems with operating pressure and quality 

Current Status 

General Well Information 
The fo II owing data represent the average well for 

Willow Park, Aledo and Hudson Oaks 

•43 Gallons per minute per well 

• 72 Residential connections per well 
• (Based on 0.6 galklns per minute per eustcx'nefl 

• 217 People per well 
• (Based on 3 people per connection) 

•2 Acres per well are highly restricted 
• (Based on well plua 150' r.Kiius contto1 easement} 

•18 Acres per well affected 
• (Based on well plus 500' radius zone for some situations) 

Future Status 

What To Expect In The 
Year 2028 With Wells 

,_ ,_ 
..... ..... ,_ ...... IM-

"'"' Wdo 12-

,,. __ 
.... , ,...ulldon ...... ... -, ,.. ... , 
.,_ 2711 " 21 Z2l 

HudiQn Oah 1llll 11 122 1101 

WllowPatll: 11111 17 174 1117 

Partcer Cgunty l4711 110 J20 2110 

TOTAl.. '"" 321 M2 
.,.., 
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Current Status 

What About Quality? 

• Wells are subject to contamination 

• Wells can be vulnerable due to minimal 
treatment 

Future 

What Do We Do Now? 

• Quantify population growth trends 

• Detennine projected water demands 

• Detennine availablility from known sources 

• Detennine costs of pursuing options to 
provide reliable, quality water service 

Help 

How Can You Help? 
• Supply infonnation on existing facilities and 

populations. (Hudson Oaks, Willow Park and 
Aledo have already done this) 

• Let us know of any problems or concerns 
regarding the current water system 

• Stay involved in this process and attend 
future meetings 

Current Status 

What Are The Options? 

• Continue developing underground wells 

• Obtain and treat raw surface water 

• Obtain treated water from neighboring 
entities 

• A combination of options listed above 

Future 

How Do We Accommodate 
Population Expansion? 

• Each city and water utility continues to 
develop its own resources 

• Cities and utilities regionalize 

You Can Make a 
Difference 

THANK YOU 

• Thank you for your interest and input in this 
effort. By working together, we can assure 
the availability of quality water throughout 
Southeast Parker County for the next 30 
years. 
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PCUD#1 
SOUTHEASTERN PARKER COUNTY WATER STUDY 

PUBLIC l'vfEETING NO. 1 
HUDSON OAKS COUNCIL CHAJ.\1BERS 

APRIL 29, 1998 
7:00p.m. 

MEETING SlJ1\111VlARY 

Kelly Carta (JKC) of Teague Nail and Perkins (TNP) opened the meeting with a welcome and 
introductions of TNP staff and representatives from Texas Water Development Board, Parker 
County Utility District Number I, Willow Park, Hudson Oaks, Aledo, Annetta, Annetta North and 
Parker County. A list of meeting attendees is attached to this summary. JKC made a presentation 
of the project, including its purpose, status, goals and objectives: A copy of the overhead projector 
slides used in the presentation are included as part of this packet. After the slide presentation, JK.C 
opened the meeting up for a question/answer session. Below is an overview of the session. 

Q -Hudson Oaks: 
A-JKC: 

Q -Aledo: 
A-JKC: 

Mark Berry (TNP): 

Q - Parker County: 
A-JKC: 

Q - Judge Long: 
A-JKC: 

What are the prospects for supplying water to this area? 
We are probably moving away from ground water sources and toward a 
surface water supply or an alliance with a provider (neighboring city) who is 
already treating water. 

Will this study result in multiple options, or one specific recommendation? 
At the next meeting we will provide three alternatives for a possible solution. 
The recommendations will be on a large scale, conceptual in nature, but will 
recommend specific sizes for needed water lines, plants, wells, etc. 
(later in discussion) To clarify, there will be one specific recommended 
solution at the end of the report. The solution will probably include surface 
water as the source. The other alternatives listed will and are being 
considered but do not appear as feasible at this time for many of the reasons 
discussed this evening. In addition, the solution will most likely recommend 
sone form of a regional approach. At the interim meeting TNP will present 
3 alternatives for your input and discussion. A final solution will be chosen 
from these alternatives based on your input and a cost'benefit analysis. 

Will this study consider creation of a utility district to serve this area? 
Possibly. At this stage of the study it is too early to say. 

In a long drought, well water can dry up very quickly, as it did in the 1950s. 
Yes, that is correct. That concern, evidenced somewhat in 1996, is one of the 
main reasons for this study. 
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Q- Willow Park: 

A - Weatherford: 

Q- Hudson Oaks: 
A-JKC: 

Q -Aledo: 

A-JKC: 

Q - Hudson Oaks: 

A-JKC: 

A- Judge Long: 

Curtis J. (TWDB): 

Q- Hudson Oaks: 
TWDB: 

Is this study coordinating with the City of Weatherford and their efforts to get 
water from the Benbrook Reservoir? 
Yes. We are not planning to construct our portion of the transmission line 
until after the year 2000 unless a drought condition or some other necessity 
arises. 

Do we need to meet with cities that can potentially serve this area? 
Yes. That is part of the scope of this study and is already underway. 

Is there reason to look beyond the Trinity river basin for potential sources of 
surface water supply? 
We have considered both the Trinity and the Brazos basins. At this time, the 
Brazos is not a viable source due in part ~o its proximity to the service area 
and treatment issues related to the salinitY content of the water. As western 
Parker County continues to develop, the Brazos may become a more viable 
alternative. Under the current Senate Bill 1, all of Parker County is 
associated with the Trinity Basin for planning purposes. 

Most wells in the area are in the Paluxy formation. What is the availability 
of wells from the lower Trinity formation? 
Most of the wells in this area are drilled to the Paluxy formation, however, 
some of the wells are already to the Trinity formation. In general, water 
supply in the Trinity formation is greater, due in part to the fact that it is 
deeper and has not been tapped as much. Also, its recharge zone is farther 
away, allowing more time for filtering, thus making it better quality water. 
There is no guarantee that drilling to the deeper depths of the Trinity 
formation will provide a higher yield well. Typical well production from the 
Trinity formation is estimated to be 140-170 gpm for this area. 
However, the Trinity formation is generally a fme sand formation in this area 
and tends to lead to sand infiltration into the well water. 

It is refreshing to have such seeming cooperation at this type of meeting. The 
group is to be commended for their civil and forward thinking approach to 
the issues at hand. Regional cooperation is the best solution. 

Is TWDB looking at the broader picture of the State/North Texas as a whole? 
Yes. We are looking at regional solutions through the vehicle of Senate Bill 
1. There are wide variations in opinion as to the best approach.· 
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Q - Willow Park: 

A-JKC: 

A-TWDB: 

JKC: 

Are we considering the availability of grants to fund the recommended 
improvements? 
SRF loans will be the primary source of funding. Some other small grants 
may be looked at. This issue is beyond the scope of this study, but will be the 
next step in the process. 
The chances of getting grant money after this study are small. Some options 
include CDBG and Farmer's Home System. Farmer's Home is not a 
recommended alternative because this area will be mostly urbanized. 

Recognized additional participants in attendance at the meeting: 
Sam Brush - NCTCOG 
James Dickason- City of Weatherford 
Lee Bradley- City of Fort Worth 
Wayne Owen- Tarrant Regional Water District 
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TEAGUE NALL AND PERKINS 
ENGINEERS ~ SURVEYORS ~ MUNICIPAL CONSULTANTS 

City of Aledo 
200 Old Annetta Road 
P.O. Box I 

Aledo, Texas 76008 
Attn: Bob Lewis, Mayor 

Dear Participant: 

August 11, 1998 

RE: Second Public Meeting Summary 
SE Parker County Water Study 
TWDB Project No. 98-483-246 
TNP Project No. PCU97237 

Thank you for your interest in the Southeastern Parker County Water Study. The second public 
meeting (50% study completion) was held on Tuesday, August 4, 1998 at the City of Willow Park 
City Hall. If you were able to attend the meeting, your time and effort were greatly appreciated. The 
number of people in attendance, along with the number of questions asked during the meeting, are 
evidence that the topic of water is a high concern to many this hot and dry summer. 

For your information and record, the following are included: 
I. Press Release available at the meeting. 
2. Sign-up sheet from the meeting. 
3. Copy of the slide presentation. 
4. Overview of questions and answers 

Please note that only one copy of this information has been sent to each entity, so please post this 
information or route it to your councils, commissioners, members or others that you know have an 
interest. 

We urge you to stay involved in the study process and to attend our final meeting which should be 
held sometime in October. We will send more information as the meeting date approaches. Should 
you have any questions, comments or information to provide us for the study, please feel free to call 
Kelly Dillard or me at (817) 336-5773. Again, thank you for your interest and participation. 

Sincerely, 
TEAGUE NALL AND PERKINS, INC. 

;-4/~ 
J. Kelly Carta, P.E. 

e-mail: kcarta@tnp-online.com 
kdillard@tnp-online.com 

Enclosures: Meeting Summary Packet 

915 Fl.ORE:NC£ S711ID 
FORT 'M:RTH. Tf;Q,S 75102 

(817} JJ6-5JJJ 
FAX (1117) JJ6-281J 
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PRESS RELEASE 
(For Immediate Release) 

Southeastern Parker County Water Study 

On Tuesday, August 4, 1998 at 7:00p.m., a public meeting was held at Willow Park City Hall to discuss the 
on-going water study to look at water needs for southeastern Parker County during the next 30 years. This 
meeting was the second of three public meetings for the study. The purpose of the meeting was to discuss 
preliminary findings at the mid-point of the study process and solicit public comment and discussion related 
to the alternatives presented at the meeting. 

The study was commissioned by the Parker County Utility District Number 1 in the spring of 1998 at the 
request of the sponsors, who include the Cities of Willow Park, Aledo, Hudson Oaks and the County of 
Parker. The funding for the sponsors was matched by a grant from the Texas Water Development Board 
making the study possible. The study covers southeastern Parker County and is generally bounded by 
White Settlement Road on the north, the County Line on the east and ~outh, Hwy 171 on the southwest and 
Weatherford on the west. The study includes the cities of Willow Park, Hudson Oaks, Aledo, Annetta North, 
Annetta and Annetta South, as well as unincorporated areas within the limits. 

Teague Nail and Perkins, Inc. (TNP), a civil engineering firm in Fort Worth, was retained to perform the 
study. Kelly Carta, P.E. and Kelly Dillard, P.E. ofTNP made the presentation and discussed the preliminary 
findings. 

The key issue in the study is the ability of the cities in the southeastern Parker County area to meet water 
demands as the area population continues to grow. These issues have been highlighted this summer as 
drought conditions caused most cities and water systems to, at times, issue some form of water rationing. 
Water for fire fighting has also become a major concern during the past few weeks. 

Kelly Carta gave a quick overview of how the analysis has been performed, including methods for projecting 
area growth, determining future water demands, possible alternatives to meet demands, project phasing 
and costs. Mr. Carta reminded the attendees that the meeting represents the 50% completion phase of the 
study and that some of the later elements are still being completed and refined. He also noted that the study 
is intended to look at needs for approximately the next 30 years. In addition, Mr. Carta explained some of 
the criteria and constraints used in the study. 

Mr. Carta noted that all water for the area currently comes from well systems. He reviewed comments from 
the first public meeting (which was held in April at Hudson Oaks) showing that the continued used of wells 
has a number of drawbacks. These included the large number of wells that would be required to meet 
demands, the land requirements that could be needed for each well, the increase in costs to drill and 
operate wells as deeper formations are required, and the prospect of future groundwater contamination. 
In short, the continued use of wells was shown not to be a viable long term solution to meeting regional 
water demand. 

Secondly, Mr. Carta discussed the option of purchasing treated water. The only currently available public 
sources practical for this option would be to purchase water from either the City of Weatherford or the City 
of Fort Worth. Correspondence generated during the course of the study indicates that the City of Fort 
Worth is currently trying to meet commitments already in place and is not interested in serving areas of 
Parker County outside of the their extra-territorial jurisdiction (ET J) at this time. Weatherford currently does 
not have a supply which will allow them to serve the study area and Weatherford's contract with TRWD to 
purchase water out of Lake Benbrook prevents them from wholesaling water purchased from TRWD. 

The remaining option identified in the study was for the cities to purchase raw surface water and treat it. 
Tne study area is in the Trinity River basin and has been assigned to Area C (Upper Trinity Region) under 

" .. ·; 

' ' - ~ 
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Senate ~ill _1. The available raw water supplies for the study area are controlled by the Tarrant Regional 
Water D1stnct. TRV\ID (formerly Tarrant County lfl/ater Centro! and improvement District Number 1) was 
created in the early part of the century to address flooding problems in Tarrant County. It was later 
expanded to include water supply (primarily to Fort Worth) and began to administer surface water availability 
in area lakes. Currently TRWD operates supplies in Lake Benbrook, Eagle Mountain Lake, Lake Bridgeport, 
and others. In recent years, TRWD has also obtained supplies from Richland-Chambers Reservoir and 
Cedar Creek Reservoir. Supplies from these lakes are sent to Fort Worth's Rolling Hills water treatment 
plant and to Lake Benbrook. This effectively makes Lake Benbrook a constant level lake and the site of 
choice for the study area to obtain raw water. 

The remaining issues are the purchase of raw water, transportation and treatment of raw water and then 
the distribution of the treated water to area water providers. Past experience shows that these types of 
operations can be most effectively performed by a larger entity, such as a regional entity like Parker County 
Utility District #1 (PCUD#1) or Tarrant Regional Water District. Tarrant Regional has expressed an interest 
in contracting with area entities to sell/purchase raw water. Treatment could be done with a number of 
treatment plants or a single regional treatment facility. Since there is effectively a single source and water 
pipes must be run to each city, the piping needs would basically be fixed regardless of where along the 
system treatment plants were placed. Mr. Carta showed cost graphs indicating that multiple plants would 
be more expensive than a single plant for a number of reasons. Therefore, a single regional plant is 
preferred at this stage of the study. Due to geography, the optimum location would be near the top of the 
hill to the north or northeast of Aledo. 

To date, the study shows that water demand in the study area will grow rapidly during the next thirty years, 
requiring significant upgrades to the existing systems. Also, the technical aspects of the project are possible 
from an engineering and construction standpoint. However, the full costs for implementing a complete 
system from Lake Benbrook to the client cities would result in prohibitively high water bills to customers. 
Therefore, the remainder of the study will focus on methods to install the needed facilities at reduced costs. · 

Costs could possibly be reduced by adjustments to project phasing. However, any significant reduction in 
costs will most likely require cooperative agreements with larger entities. One transportation option would 
be for a regional entity to place a plant along the raw water line proposed by Weatherford and work with 
Weatherford to share costs on a single line from Lake Benbrook to the plant. Both entities would purchase 
raw water directly from TRWD but could both benefit from cost sharing for this portion of line. Another 
option would be for the cities of the area to approach TRWD and ask for delivery of raw water to the plant 
to be included in the unit costs for raw water and allow TRWD to construct the raw water line. Although, 
neither TRWD or PCUD#1 treat water at this time, it might also be recommended that the beneficiary cities 
approach TRWD or PCUD#1 about the possibility of participation in treatment as well. It was mentioned 
that addressing these issues would involve negotiations between all involved parties. 

In conclusion, the participating cities were asked to formalize in the near future their preferences for 
ownership of future transmission and treatment facilities and whether they would be interested in formally 
approaching Parker County Utility District Number 1, the City of Weatherford and/or Tarrant Regional Water 
District for participation in the project. 

The study is scheduled for completion in late fall of this year. The third, and final, public meeting will be held 
just prior to formal completion to discuss final study results and recommendations. Notification will be sent 
to study participants and the local papers regarding the date and time of the final meeting. 
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Southeastern Parker County 
Water Study 

SECOND PUBLIC 
MEETING 

Funding By 
The Texas Water Development Board, 

The Cities of Willow ParX, Aledo and Hudson Qaks 
and the County of Parker 

In Associalfon with 
Par1<erCounty Utility Oisbict NuR1Dor 1 

· Background History 

• Study funded by a Texas Water Development Board 
Grant through PCUD#1 with matching costs by · 
Willow Park, Hudson Oaks, Aledo and Parker County 

• Application prepared Fall, 1997 at the request of the 
funding cities and Parker County 

• Introduction Meeting (first public meeting) held In 
April, 1998 at the City of Hudson Oaks 

• Study performed by Teague Nail & Perkins 
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50% COMPLETE STATUS 
MEETING 

• Presentation of findings 

• Discussion of methodologies 

• Discussion of alternatives 

• Discussion of unresolved issues 

Study Boundary Map 



Where Are We Now? 

• TWDB Grant application completed in Fall, 1997; 
formally executed in February, 1998 

• Data acquisition and First Public Meeting in April, 
1998 

• Development of service options and 50"/o Completion 
Public Meeting (Current Phase) 

• Final report and Final Public Meeting planned for late 
Fall, 1998 

How Was the Analysis 
Performed? 

• Projected population trends 

• Projected entity boundary growth trends 

• Determined existing well supplies 

• Determined annual water demand projections 
through duration of study 

• Analyzed alternatives to meet demand 

• Determined cost and phasing 

What Does The Study _Do? 

• Evaluate and determine the most feasible alternatives 
to meet water supply needs for the nex1 30 years 

• Estimate costs associated with implementing 
feasible alternatives 

• Identify potential institutional arrangements to 
provide water supply services 

·. 

Population Trends 

• Plotted historic data from census for even decades 

• Plotted growth estimates and projections since 1990 
from Census Bureau, TWDB, NCTCOG, Cities self
reporting 

• Reviewed demographics 

• Generated representative projection growth rates 
based on available data · 

• Calculated future populations based on projected 
growth rates 
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Entity Boundary Growth 
Trends 

• Plotted existing city limits 

• Plotted existing potential ET J limits 

• Projected future ultimate growth boundaries 

• Cities assumed to Increase city limit area at 10% per 
yearuntilboundaryreached 

. 

ETJ Map 

City Limits Map 

Existing Well Supplies 

• Sent questionnaire to each city and CCN provider in 
the study area 

• Received completed questionnaires from major cities 
and several CCN providers 

. 
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Annual Water Demands 

• Annual demands for each entity detennined based on 
annual population projections 

• Design criteria: 
• 3 perscns/connection 
• TNRCC mandated 0.6 gpm per connection for plant and pipe sizing 

• Demand detennined using two different scenarios: 
• Continued use of wells with treated surface water augmenting 

existing supply 
• Treated surface water serves all water demand 

How Do We Get Our Water 
Now? 

• Individual Wells 

• Private Well Systems 

• Municipal Well Systems 

ALL CURRENT WATER SUPPUED BY WELLS 

What Have We Learned? 

• Existing conditions 

• Alternatives for the future 

• Estimated phasing schedule 

What Are Our Choices? 

• Continued use of wells 

• Purchase of treated water 

• Purchase and treatment of raw water 

• Combination of all of the above 
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Alternatives to Meet Demand 

• Wells 
•Approximately 276 additional wells needed by 2030 
• Each well heavily restricts 2 acres of land (well head 

easement) 
• Each well could potentially impact up to 18 acres of land 

• Treatment Plant 
•12 mgd treatment plantneeded by 2030 · 
•Service areas include Hudson Oaks, Willow Park, Aledo, all 

three Annettas, Unincorporated Highway 3n corridor, minimal 
service to areas in Fort Worth ET J 

•It is assumed that Fort Worth will annex the majority of their 
ET J and serve the area from the east 

. 

ALTERNATIVE 2 
Purchase of Treated Water 

•Local public sources are City of Weatherford and City of Fort 
Worth 

•City of Weatherford currently does not have sufficient raw water 
supply and does not feel they have capacity to provide service 

•City of Fort Worth does not plan to serve any of Parker County 
outside their existing Extra-Territorial Jurisdiction [ETJ) 

•TRWD does not currently provide treated water, but Indicated 
that they would entertain discussions with beneficiaries If the 
need arose 

•SUMMARY: TREATED WATER IS NOT CURRENTLY 
AVAILABLE FOR PURCHASE 

ALTERNATIVE 1 
Continued Use of Wells 

• Addressed in April MeetJng 

• Land requirements significant with contlnued urbanization 

• We Us must be drilled deeper for continued production- greater 
expense to drill and operate 

• Availability of groundwater questionable with increasing number 
of wells 

• Urbanization and increased number of wells Increases chances 
ot groundwater contaminatfon 

• SUMMARY: LONG TERM USE OF WELLS NOT 
RECOMMENDED 

ALTERNATIVE 3 
Purchase & Treat Raw Water 

• Study area Js In the Trinity River basin 

• Senate Bill 1 groups all of Porker County Into Area C, the Upper 
Trinity Area 

• Available nearby sources are controlled by TRWD 

• TRWD sells raw water to Fort Worth and will soon sen to 
Weatherford for treatment 

• TRWD ope:rates water reserves In Benbrook. Eagle Mountain and 
Bridgeport and other Jakes . . . . 

• TRWD pumps East Texas water to Lake Benbrook .from Richland· 
Chambers and Cedar Creek reservoirs 

• TRWD has expressed an Interest In supplying raw water {and 
possibly treated water) to th~ ·study area 

• SUMMARY: RECOMMENDED OPTION IS TO 
PURCHASE AND TREAT RAW WATER FROM TRWD 
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Treatment and Distribution 
Sytems 

• Each City operates its own individual plant 

• Groups of Cities jointly operate multiple plants 

• One regional plant serves the entire southeastern 
Parker County study area 

Typical Treatment Plant 
Costs Graph 

Regional vs. Individual 
Approach 

• None of the cities in the study area currently has 
treatment facilities and most do not have in~ouse 
staff qualified to operate such facilities 

• Aledo, Hudson Oaks, Willow Park and the private 
water utilities have existing storage and distribution 
Infrastructure 

• Multiple plants result in higher cost for smaller 
facilities, Increased expenses for land purchase and 
duplicity lit O&M costs 

• Whether the choice is one or multiple plants, an 
interlinked pipe network for water will be required 

One Regional Plant 

• Reduces property acquisition costs 

• Reduces O&M 

• Allows for construction economies of scale 

• Allows for single point of contact with regulatory 
agencies on treatment issues 

• Regional plant wholesales to cities a~d.private 
utilities who can keep their existing b1fhng and 
distribution systems 

• Cities and private suppliers would not have retail 
competition from a wholesaler 
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Regio.nal Treatment Plant 
Ownership Options 

• Coalition of member cities (i.e. creation of a new 
district, etc.) 

• Tarrant Regional Water District (does not currently 
own or operate a treament facility) 

• PCUD#1 

• Other 

Distribution Phasing 
Map 
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Construction by Phase 

• 2002 
•Very aptlmiiUc c:cnstructlon schedule 
•34'" Raw water line construction from Lake Benbtook 10 Ptant site in Aledo l}otll ven~ 

wHtl Wealherlotd) 

:~::d~r:=r:,es to Aledo. Wrf1cw ?alit, and Hudson O:akS 
• 2012 

•Add 4 rngd to water planl {5 mgd tot;l capaaty) 
•Extend dislnbution !ines to AMetta and Annetta South (CeerCreek Estates) 

• 2020 
•Add 8 mgd to watw plant (12 rngd lDtal c:;padty) 
•Uporadl ~ dislritluuon lines 10 the soulh sidt of Aledo, 'MIIow Part. and Hudson 

• =d rJatrtbu~ ltles to Annetta Nord'l and Sluebcnnel Hills area (Hwy. 3n) 

• 2030 
•Add 6 rngd 10 water plant (18 mgd !Otal capadty} 
aUpgtade connections ID Aledo and AMetta 
• extend Jines ta Fort Worlh North and Soulh tmge araas 

Water Plant Demand Curve 



Unresolved Issues 

• Do any of the Cities prefer to have their own plant? 

• Do any of the Cities wish to participate in a regional 
plant? 

• How seriously would TRWD consider the 
construction of raw water facilities to serve the area 
or the treatment of water for wholesale to the area? 

• Will Weatherford be willing to joint venture for 
construction of a transmission line from Lake 
Benbrook? 

• What are the water plant and transmission line 
ownership and maintenance preferences of the client 
cities? 
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PCUD#l 
SOUTHEASTERN PARKER COUNTY WATER STUDY 

PUBLIC MEETING NO. 2 
WILLOW PARK COUNCIL CHAMBERS 

August 4, 1998 
7:00p.m. 

MEETING SUMMARY 

Kelly Carta (JKC) of Teague Nail and Perkins (TNP) opened the meeting with a welcome and brief 
introduction. A list of meeting attendees is attached to this summary. JKC made a presentation of 
the project status, including its history, goals, results obtained to date, and list of alternative 
solutions. A copy of the overhead projector slides used in the presentation are included as part of 
this packet. After the slide presentation, JKC opened the meeting up for a question/answer session. 
Below is an overview of the session. 

Q: 

A-JKC: 

Q: 

A- JKC: 

Is it cost effective to construct a 2 MGD water plant and stage upgrades, or 
would it be more efficient to start with a larger plant such as a 6 MGD plant? 
We are currently looking at ways to reduce front-end costs of infrastructure 
(plant, piping, etc.) to make the project financially feasible. At the present 
time, the initial cost of construction for anything larger than a 2 MGD plant 
appears be cost prohibitive (given the amount of transmission pipe which 
must be constructed at the beginning). 

Can this area tie on to Weatherford's raw water line. What stage of 
construction is the line in? 
The route for the line has been set, easements have been acquired along the 
entire route, the intake structure has been constructed at Lake Benbrook, a 
36" main has been constructed from the intake structure to the City of 
Benbrook city limits. A pump station has been built, but no pumps have been 
installed. The line is sized to serve Weatherford well into the foreseeable 
future. The line is a raw water line only and water must still be treated. 
Weatherford's agreement to purchase water from Tarrant Regional Water 
District (TRWD) precludes them from selling the water to anyone else. 
Weatherford might be willing to share the capacity in the line with another 
entity who has purchased water from TRWD (i.e. this southeast Parker 
County area) in exchange for cost sharing on construction of the line. 

Q: Isn't the pump station already complete? 
James Dickason: The booster pump station at the Benbrook City limit has been constructed, 
(City of Weatherford) but does not have pumps. 

JKC: The State is focusing its efforts on regional approaches to water and sewer 
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Q: 
A-JKC: 

Q: 

A-JKC: 

James Dickason: 

Q: 
A-JKC: 

Q: 

A-JKC: 

Q: 

A -JKC: 

Q: 

issues. They prefer dealing with a regional entity rather than each individual 
city, especially for the purpose ofborrowing State Revolving Funds (SRF) for 
construction of these facilities. Even this present study required regional 
cooperation in order to obtain the attention and approval of the Texas Water 
Development Board (TWDB). 

Why wouldn't Weatherford want to serve this area with treated water? 
Weatherford doesn't have the capacity to serve this area from Lake 
Weatherford. Their contract with TR WD prevents them from selling any of 
their supply from Lake Benbrook. The area would be better served to focus 
on going directly to TRWD to request capacity and even possibly for 
assistance in construction of the raw water main and plant facilities. 

TR WD has already indicated that water is available for purchase. If 
Weatherford already has a 36-inch line, what size line would be needed to 
serve this study area in addition to Weatherford into the future, taking into 
account the projected growth in both areas? 
Weatherford's 36-inch line has much more capacity than they need for well 
into the future. Our calculations indicate that a 36-inch line can serve both 
Weatherford and southeast Parker County, including their projected growth 
to 2040. In fact, Weatherford is planning to construct a 24-inch line from 
Benbrook to Lake Weatherford to eliminate unnecessary expense. 
The 24-inch line is projected to serve Weatherford through 2060. 

Why not build larger than a 36-inch to provide more than enough capacity? 
Building a larger line removes the financial benefit that could be achieved by 
sharing the cost of facilities that are already constructed. The 36-inch line 
adequately serves the area beyond the 30-year study period, which is as far 
as demand and needed sizes can comfortably be projected. 

Is it realistic to say that the results of the study indicate that this area must 
purchase treated water from someone? 
The study indicates that we need to find some way to begin moving toward 
surface water supply and away from well supply. However, at the present 
time, there is no treated water readily available. 

It sounds as though the cities, as they exist today, cannot afford to construct 
treatment facilities. Don't we need to purchase treated water from someone? 
We must find an entity to treat the water. Whatever that entity may be, the 
cost of the facilities must be able to be paid from the rates charged to these 
customers. 

Shouldn't we go ahead and buy raw water because it has to be treated again 
at the meter for effluents? 
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These are two separate issues. Treatment of eflluent is only an issue in 
wastewater plants. This study is related to treatment of clean water to make 
it potable. Several years ago, the Parker County Economic Development 
group identified water, wastewater and transportation as priority issues which 
need to be addressed. Water was identified as the highest priority of all the 
issues, however, wastewater will certainly follow quickly. 

What size line is needed to serve the 18 MGD demand in 2050? Is the 36-
inch main adequate? 
From our initial calculations, yes. 

Would a 6 MGD plant serve today's needs? 
Yes, it would serve the entire study area, but the cost would be prohibitively 
expensive and that is more capacity than is needed at this time. 

Would it be adequate in a peak time like 'this summer? 
The size of the plant was calculated at the State required minimum, 0.6 
gallons per minute per connection, using 3 persons per connection. This 
amount includes a peak day factor but does not include a peak hour factor. 
Demand values in the study would need to be multiplied by a factor of 1.5 to 
2 for peak hour. However, the additional demand produced by a peak hour 
is generally attenuated by the entity's storage facilities (ground and elevated). 
Those storage facilities are the responsibility of each individual city or water 
utility and are beyond the requirements of this type of regional system. 

Are the staged upgrades to the plant in standard sizes? 
There are not really "typical" or "standard" upgrades for plants of this sizes. 
The upgrades shown were determined by trying to evenly space upgrades 
throughout the study period. 

Where is the economic break even point? 
We are currently looking at that and we are having a hard time finding an 
acceptable economic solution. 

Does the plant include elevated storage? 
No. This is a basic gravity feed system from the plant which is proposed 
to be located on the ridge near the northeast corner of Aledo. Elevated and 
most ground storage are the responsibility of each individual city or water 
utility. 

Is Weatherford's easement big enough to add an additional line? 
Yes, but Weatherford intends to use that space to upgrade their line at 
some point in the future. Any venture with Weatherford would include 
cost sharing to repay them for the capacity used in their pipe system and 
use of their easement. 
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To clarify, one option is cost sharing with Weatherford for the raw water 
line from Lake Benbrook to the treatment plant near Aledo. Any cost for 
the distribution lines from the treatment plant to the member cities would 
not be shared with Weatherford. Is this correct? 
Yes. 

Weatherford currently has an 8 MGD plant, this area appears to need 
between 2 and 6 MGD. Won't this tax the 36-inch line almost 
immediately? 
Our calculations indicate that the 36-inch raw water line will be adequate 
to serve the study area and Weatherford, including expected growth in 
both areas through the year 2040. Lake Weatherford is currently meeting 
the demands of the City of Weatherford, therefore all of Weatherford's 
water supply is not expected to come through the 36-inch line. 

When is Weatherford planning to begin "using the 36-inch raw water line? 
We do not know for sure. It is our understanding that it is still sometime 
in the future. However, certain trigger events, like dry weather or demand 
thresholds will dictate the completion schedule. 

Does Weatherford have a positive attitude about joint venturing on this 
project? 
It is our understanding that they have expressed tentative interest in 
working with this area through TRWD. They need to be officially 
approached and asked for their position, however. 

Would this area be in a position to serve other entities in the region with 
treated water? 
Mr. Carta described growth trends in Weatherford and Fort Worth since 
the 1950s. He indicated that Fort Worth had originally planned to move 
this direction aggressively, however, their focus has shifted to North Fort 
Worth. That is why a regional entity is needed to come in and serve this 
area. Initially, it would only be economical for the plant to service its 
immediate region, however, and would not likely serve other areas with 
treated water. However, a large portion of Fort Worth's ETJ exists in the 
study area and some portion of this could be served from the new plant. 

If areas agree to cooperate and the 36-inch raw water line is shared with 
Weatherford, should the next line be constructed out ofEagle Mountain 
Lake when additional capacity is needed, rather that placing a parallel line 
from Benbrook? 
No. Benbrook is the closest source. In addition, it is going to be used as a 
leveling lake by TR WD and kept at a relatively constant elevation because 
it is being fed from large reservoirs in the east. Therefore it is predicted to 
be the most reliable water supply source, even during extreme dry periods. 
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The Eagle Mountain series oflakes, at this time, does not have this type of 
constant supply. 

Is TR WD difficult to work with? 
No. They have indicated that they are interested in providing raw water to 
this area. They have no history with providing treated water and would 
need to be officially approached for that type of service, if this desired. 

How much of this project is related to politics? Will the politics of the 
project change with political elections? 
To some extent yes. 

Again, does this area want to become a regional treated water provider to 
other areas? 
This is a possibility. In the future, this treated water supply could 
be an alternative for other areas in the immediate region. (i.e., remainder 
of Parker County needing water) 

If TR WD won't let Weatherford sell water to this area, why would they let 
this area sell to others? 
Good point. However, TR WD has allowed both types of contracts in the 
past and this would be a point of negotiation, dictated to some extent by 
politics. 

How would the tax burden of this plant compare with the tax burden of 
other plants? 
Payment for the facilities would not be structured as a tax burden. It is 
anticipated that the project would be funded by borrowing money from the 
State Revolving Fund (Texas low-interest loans to construct needed 
infrastructure) and paid back through customer water rates. Currently, the 
rates that have been preliminarily calculated are prohibitively high. The 
focus of the rest of this study will be finding feasible alternatives and 
phases which will allow acceptable funding of these projects. It is this 
emphasis that leads us to believe we will need to look outside the area for 
larger entity's assistance and participation. 

Are dollar figures available for each of the phases shown? 
Yes, but they are too preliminary for public presentation. 

Is there a break even point? 
With the preliminary figures, we have not been able to make the project 
break even during the study period. This will be our next focus. 

What needs to be done to create a utility district to serve this area? 
That is one alternative. If the member cities indicate that this is the 
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direction they wish to go, the study will focus in this area. At the time, 
existing regional entities provide a more likely alternative to make 
financing easier. Examples of regional alternatives include 1RWD and 
PCUD#l. 

Will a financing alternative be part of this study? 
Yes. 

Will individuals be purchasing from the regional entity or their omt 
utility? 
Regional entity wholesales to cities and water utilities. They in tum retail 
to the individual customer. 

Each city could have a different rate? 
Yes, and probably will, due to different existing and future infrastructures 
and their omt rate studies. 

Does the study address the number of wells in the area aquifers and the 
capacity of the aquifer? 
Only enough to know wells aren't a feasible alternative for the future, and 
show a trend to diminishing returns over time. 

Who knows the capacity of the aquifer and when it will be used up? 
When the aquifer is over pumped, such as now, it can be evidenced by the 
drawdomt measured at individual wells and the measurable cone of 
depression surrounding developed areas. In the Dallas-Fort Worth area, 
this has been noted in both the Paluxy and Trinity formations. We do not 
know when, or if, the aquifers will go dry. 

Who does? 
TWDB may have some reports related to that topic. However, this study 
only pursued the issue to the point that wells showed a diminishing return 
as population densities increased, thus indicating that some other source of 
water should be sought to enable continued development. 

Can the area support two additional 2000 lot developments? 
The focus of this study is to bring a surface water system online before the 
existing underground supplies become inadequate. 
A developer has provided well logs indicating that the capacity of the 
existing aquifers is already reduced. 
The drawdomt shomt on those well logs could be as much from the 
temporary dry conditions of this summer as from permanent drawdomt 
due to overuse of the system. The cause is not knomt, nor is it within the 
scope of this study to determine how such factors are currently affecting 
the drawdomt. It is sufficient for this study to note that draw domts are 
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already occurring. 
The study regarding the capacity of the aquifer is a very complex and 
detailed effort, and may or may not have been performed for the Trinity 
and Paluxy aquifers. In general, the better alternative is to focus on 
conversion to surface water than to try and quantify the remaining capacity 
ofthe groundwater. 

Does any governmental entity regulate the use of wells.? 
Well head easements are the only real control currently in effect in Parker 
County. These are enforced by the 1NRCC and the local platting process. 

When will we know we don't have the capacity to support another 
subdivision with wells? 
Approval is required for construction of a subdivision. As more wells are 
needed to serve an area, and drawdown is occurring, the wells will need to 
be larger and deeper and the cost will become increasingly greater. Senate 
Bill 1 may address this issue to some extent by setting statewide standards 
for drought response regarding water. Some counties have Underground 
Water Conservation Districts which can limit well pumping. However, 
historically, the regulation of groundwater has not been a popular idea in 
Texas. 

Will Parker County be a lesson for the rest of the state by having all of its 
wells go dry? 
It is very unlikely that this will happen before the area switches to surface 
water. However, if it is going to happen before the conversion, it is 
probably already too late to prevent it. If the recommendations in this 
study are implemented, this should not happen. Growth and historical 
projections don't predict that the area will run out of water that soon. 
Well water is cheaper than surface water. If groundwater was readily 
available, Fort Worth and Weatherford would not have converted to 
surface water. Texas as a whole is generally moving to surface water. The 
cost of supplying surface water is increasing. The State suggests that the 
cities obtain as much surface water as they can afford right now, because 
the cost of supplying it is not going to get any cheaper. 

What do we do in the interim until the study recommendations are 
implemented? 
Additional wells will undoubtedly have to be drilled before a surface water 
treatment plant comes on-line. That is why we have included well 
production as an initial water supply source, working in conjunction with 
the first phase of the plant. Hopefully, after the plant is constructed, no 
new wells will be needed and the existing ones can be phased out over 
time. 
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Do we need to get larger wells from the Trinity rather than drilling in the 
Paluxy again? 
The Trinity formation is a deeper aquifer and generally yields more water, 
than the Paluxy. It will be more expensive to construct because of the 
increase in depth, however the increase in production usually outweighs 
the increase in cost. 

Kennedale has wells in the Trinity formation supplying 300-500 gallons 
per minute (gpm). Can we get that kind of production? 
Probably not. The aquifers in this area dip from northwest downward to 
the southeast. Therefore, as you go southeastward, the aquifers become 
deeper and generally have more water. Kennedale is in a deeper part of 
the aquifer. We are very close to the outcrop of both the Paluxy and 
Trinity formations, therefore the production in our area is more limited. 
Aledo looked at drilling a well several years ago and did a cost benefit 
analysis on Paluxy vs. Trinity. In short, if you can get about 30% greater 
yield out of the Trinity, then a Trinity well is more cost effective. Aledo 
constructed a Trinity well which can produce over 100 gpm. 

When is the final meeting? 
Probably some time in October. We will talk with the member cities 
between now and then to get a consensus on how they wish to proceed. 

Would it be feasible, without politics, to serve this area with treated water 
from the City of Fort Worth or Weatherford in the interim? 
We have shown that this second best choice, behind wells, for serving this 
area. However, the treated water is not currently available. Weatherford 
does not have the capacity at Lake Weatherford to sell, and is legally 
prohibited from selling excess capacity from Lake Benbrook. Fort Worth 
has indicated that they do not currently have enough capacity to serve this 
area either. 

Can the study recommendations stand without the support of 
Weatherford's participation? 
We are looking at that feasibility. We want to focus on a regional 
approach, including Weatherford, if that is the desire ofthe member cities. 
Our primary focus now is to determine the one option that meets a 
consensus with all of the member cities and then concentrate in that area. 
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TEAGUE NALL AND PERKINS 
CONSULTING ENGINEERS 

facsimile 
TRANSMITTAL 

to: 

from: 
re: 
date: 
pages: 
project 

--------------------------------------

Parker County Utility District #1, AI Swan 

City of Aledo, Bob Lewis/J.E. Fickett 
City of Willow Park, Les Cooley/Guy Natale 
City of Hudson Oaks, Gene Voyles/ Mary Jane Holybee/Forrest Thompson 
Town of Annetta, Pat Perry/Bruce Moore 
Town of Annetta South, Doug Koldin 
Town of Annetta North, Edward K. Hensley 
Parker County, Ben Long/Mark Riley/Rena Peden/Gary Plugge 
City of Weatherford, Tom Mclaughlin/Ken Reneau/ James Dickason 
City of Fort Worth, Bob Terrell/ 
Tarrant Regional Water District, James M. Oliver/Wayne Owen 
Texas Water Development Board, Curtis Johnson 
TNRCC, Sid Slocum 
Bluebonnet Hills WSC, Dede Grizzard 
Treetop Utilities, Tom Crew 
Deer Creek Waterworks, Doyle Hanley 
Spring Valley Water Company, Eddy Daniel 
Dyegard Water Company, Mike Dyer/ Tim Megard/Don Dickens 
Highland Water Supply Corp. V.M. Carpenter/ Don Dickens 
North Central Texas COG, R. Michael Eastland 
Central Texas Utilities, Billy Green/Debbie Key 
Abraxas Utility, Evelyn Freemon Farhood/Laura Farhood 
ST Environmental, Lloyd Stafford 
The Weatherford Democrat, Roger Elliott 
The Community News, Randy Keck 
The Azle News & Springtown Epigraph, Edwin Newton 
The Fort Worth Star Telegram, 

J. Kelly Carta, P.E. and Kelly Dillard, P.E. 

817-523-3179 

441-7520 
441-6900 
596-8829 
441-5700 
441-9527 
441-6600 
598-6199 
598-4115 
871-6134 
877-5137 

512-936-0889 
795-2946 

817-535-8647 
441-6605 

596-7490 
596-7490 
640-7806 
237-9217 
498-4350 
441-6900 
594-9734 
441-5419 
238-

Third and Final Meeting, Southeastern Parker County Water Study 
December 10, 1998 
2, including this cover sheet. 
PCU 97237 

PLEASE SEE ATIACHED. 

915 Florence Street Phone: (817) 336-5773 
Fax: (817) 336-2813 Fort Worth, Texas 76102 

Q:IPROJ-R141pcu97237\docs\FAXMET3.wpd 
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NOTICE 

For Immediate Release 

Please Post or Publish 

(Please distribute to interested board or council members, staff, 

and other interested parties in your service area. 

A press release giving additional information will be given 

to the newspapers within the next week or two.) 

The Parker County Utility District Number 1, Texas Water Development Board, County of 

Parker, and Cities of Willow Park, Aledo and Hudson Oaks invite all interested parties to: 

What: 

Date: 

Time: 

Where: 

Third and Final Public Meeting 

Southeastern Parker County Water Study 

Monday, January 4, 1999 

7:00 p.m. 

City of Aledo Council Chambers 

200 Old Annetta Road 

Aledo, Texas 76008. 

The meeting will be held to present final findings related to future water supply sources, 

demands and distribution in the study area for the next 30 years. Options and costs for 

meeting the water demands during this 30 year planning period will be presented and 

discussed. Public comment from southeastern Parker County residents is encouraged. 

For additional information, contact Kelly Carta of Teague Nail and Perkins at(817) 336-

5773. 

915 Florence Street 
Fort Worth, Texas 76102 
Q:IPROJ-R 14 lpcu97237\docs\F AXMET3. wpd 

Appendix F - Page 41 

Phone: (817) 336-5773 
Fax: (817) 336-2813 



TEAGUE NALL AND PERKINS 
CONSULTING ENGINEERS 

facsimile 
T R A N S M I T T A L 

----------------------------------

to: 

from: 
re: 

date: 
pages: 
project 

The Weatherford Democrat, Roger Elliott 

The Community News, Randy Keck 
The Azle News & Springtown Epigraph, Edwin Newton 

J. Kelly Carta, P.E. and Kelly Dillard, P.E. 
Southeastern Parker County Water Study 
Final Meeting Summary 
January 5, 1999 · 
2, including this cover sheet. 
PCU 97237 

PLEASE SEE ATTACHED. 

915 Florence Street 

Fort Worth, Texas 76102 

Q:IPROJ·R14\pcu972371docslpresrel3b.wpd 
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PRESS RELEASE 
(For Immediate Release) 

Southeastern Parker County Water Study 

The third and final public meeting for the Southeastern Parker County Water Study was held at the 
7:00p.m., January 4, 1999 in the Aledo City Hall. The focus of the meeting was to review and 
discuss the Preliminary Study Report submitted last week to the Texas Water Development Board 
(TWDB). During the meeting, the methodology, assumptions and alternatives considered in 
preparing the report were reviewed. The findings and recommendations of the study were 
presented and public comment was solicited. Interested parties have until January 22 to review 
the data and provide comment to Teague Nail and Perkins. Such input will be essential in 
generating the final version of the report which will be submitted to the TWDB in February. 

The study was funded in part by the Cities of Willow Park, Hudson Oaks, Aledo and the County of 
Parker, with matching grant funding by the Texas Water Development Board. Parker County Utility 
District Number 1 administered the study conducted by the engineering firm of Teague Nail and 
Perkins, Inc. · 

Kelly Carta, P.E., presented the findings at the meeting and entertained questions related to the 
presentation. A summary of the items discussed is presented below. The study area includes the 
cities and towns of Hudson Oaks, Willow Park, Aledo, Annetta, Annetta North, Annetta South, 
portions of the Fort Worth ET J within Parker County, and unincorporated areas of southeastern 
Parker County. 

The study explored three options for providing water to retail service utilities in the southeastern 
portion of Parker County, Texas, during the next 30 years. The options included the continued use 
of groundwater (wells), the purchase of treated water from a neighboring entity, or the purchase 
and treatment of raw surface water. In addition, a review was conducted as to whether such 
options should be pursued individually by each city, by groups of cities or by a regional entity 
representing all cities/utilities in the study area. The positive and negative aspects of each option 
were discussed. Methodology and calculations were presented supporting the determination of 
futured population densities and City boundaries, calculation of anticipated water demands, and 
approximations of cost. 

In summary, this report suggests that the best option available, considering relevant factors, is for 
an existing regional utility entity to contract with the Tarrant Regional Water District (TRWD) for raw 
water. If possible, this entity should partner with the City of Weatherford in transporting the raw 
water. It would then need to construct a regional plant in the vicinity of the geologic ridge north of 
Aledo and provide wholesale treated water to member cities and utility providers within the study 
area. The first sales of treated water from this system will need to be available to the study cities 
within approximately 5 years based on current growth patterns and well water demands. The 
demand requirements and cost for such a system necessitates that it be constructed and upgraded 
in phases over the next 30 years. Two different phasing scenarios were presented, with variations 
in participating entities and the number of phases. 

After the technical details of the report were presented, discussion centered on the actions needed 
to move to implementation of the recommendations. It was noted that the participant cities should 
next determine the best vehicle for a joint (regional) entity to carry out the technical 
recommendations. All entities in the process were encouraged to continue diligently working 
together to plan and meet water needs prior to problems such as those incurred during the heat 
wave and drought of last summer. 

Q:\PROJ-R14\pcu97237\docs\presrel3b.wpd 
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WELCOME 
Southeastern Parker County 

Water Study 

THIRD PUBLIC 
MEETING 

Funding By 
The Texas Water Development Board, 

The Cities of Willow Park, Aledo and Hudson Oaks 
and the County of Parker 

· 1 n Association with 
Parker County Utility District Number 1 

Background History 

• Study funded by a Texas Water Development Board 
Grant through PCUD#1 with matching costs by 
Willow Park, Hudson Oaks, Aledo and Parker County 

• Application prepared Fall, 1997 at the request of the 
funding cities and Parker County 

• First meeting held April 29, 1998 and second meeting 
held August 4, 1998 

• Study perfonned by Teague Nail & Perkins 

Purpose of Meeting 
THIRD AND FINAL 

MEETING 

• Presentation of infonnation being sent to Texas Water 
Development Board 

• Recommendations for the Future 

Study Status 
Where Are We Now? 

• Study is complete except for incorporating review 
comments 

• Preliminary Study sent to Austin. Copy given to 
primary entities 

• TWDB comments due back in 30 days 

• Final due back to TWDB in 60 days 
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The Study 

What Did The Study Do? 

• Evaluate and detennine the most feasible alternatives 
to meet water supply needs for the next 30 years 

• Estimate costs associated with implementing these 
alternatives 

• Identify institutional arrangements to provide water 
supply services 

Option No. 1 

Continued Use of Wells 

• Land requirements significant with continued urbanization 

• Wells must be drilled deeper for continued production -greater 
expense to drill and operate 

• Availability of groundwater questionable with Increasing number 
of wells 

• Urbanization and Increased number of wells Increases chances 
of groundwater contamination 

• SUMMARY: LONG TERM USE OF WELLS NOT RECOMMENDED 
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The Study 

We Need Water ! ! ! 
Now What? 

• Three Options ·Groundwater, Treated Water, Raw 
Water 

• Groundwater not reliable for long tenn 

• Treated water not readily available 

• Raw water available, but then what? 

Option No. 2 

Purchase of Treated Water 

• Local public sources are City of Weatherford and City of Fort Worth 

• City of Weatherford currently does not have sufficient raw water supply and 
does not feel they have capacity to provide service 

• City of Fort Worth does not plan to serve any of Parker County outside their 
exlsltng Extra·Terrltorlal Jurisdiction (ET J) 

• TRWD does not currently provide treated water, but Indicated that they 
would entertain discussions with customers if the need arose 

• SUMMARY: TREATED WATER IS NOT CURRENTLY AVAILABLE FOR 
PURCHASE AND APPEARS TO BE AN UNLIKELY ALTERNATIVE 



Option No. 3 
Purchase and Treat Raw 

Water 

• Available nearby r.m water sources are controlled by TRWD 

• TRWO sells r.m water to Fort Worth and will soon sell the Weatherford 
tor treatment 

• TRWD o~rates water reserves in Benbrook, Eagle Mountain and 
Bridgeport Lakes 

• t~~~~fnil~~!~~~~~a,~~~~~~e Benbrook from Richland-

• TRWD has expressed an interest in supplying,., water to the study 
area 

• SUMMARY: RECOMMENDED OPTION IS TO PURCHASE AND TREAT 
RAW WATER FROM TRWD 

Water Treatment Options 

Regional vs. Individual 
Approach 

• None of the cities in the study ·area currently has treatment facilities 
or staff 

• Aledo, Hudson Oaks, Willow Park and some of the private water 
supply corps. have existing storage and distribution infrastructure 

• Multiple plants result in higher cost for smaller facilities: increased 
expenses for land purchase and duplicity in O&M costs 

• Piping networ1< from lake Benbrook to each city/utility will be 
essentially the same regardless of the location of plant or plants. 
Additional plants would only amount to additional costs. 

Water Treatment Options 

Treatment and Distribution 
Sytems 

• Each City operates its own individual plant 

• Groups of Cities jointly operate multiple plants 

• One regional plant serves the entire southeastern 
Parker County study area 

Water Treatment Options 

One Regional Plant 

• Reduces property acquisition costs 

• Reduces O&M 

• Allows for construction economies of scale 

• Allows for single point of contact with regulatory agencies on 
treatment issues 

• Regional plant wholesales to cities who can keep their existing 
billing and distribution systems 

• Cities and private suppliers would not have retail competition 
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Project Execution 

How Was the Analysis 
Performed? 

• Projected population trends 

• Projected entity boundary growth trends 

• Determined existing well supplies 

• Detennined annual water demand projections 
through duration of study 

• Analyzed alternatives to meet demand 

• Detennined cosfand phasing 

Project Execution 
Alternatives to Meet Demand 

• Wells 
• Approximately 276 additional wells needed by 2028 
• Each well heavily restricts 2 acres of land (well head easement) 
• Each well could potentially in pact up to 18 acres of land 
• Geographically prohibitive 

• Treatment Plant 
•12 mgd treatment plant needed by 2028 
• Service areas include Hudson Oaks, Willow Park, Aledo, all three Annettas. 

Unincorporated Highway 377 corridor, minimal service to areas in Fort 
Worth ETJ 

•n is assumed that Fort Worth will annex the majority of their ETJ and serve 
the area from their existing eastern systems. However, there is no known 
time frame for this expansion and when it does happen, it will not benefit 
other cities. 

Project Execution 
Entity Boundary Growth 

• Plotted existing city limits 

• Plotted existing ET J limits 

• Projected future ultimate growth boundaries 

• Cities assumed to increase city limit area at 10% per year until 
boundary reached 

Project Report 
Excerpts From The Report 

• The following sheets are exerpts from the Preliminary 
Report sent to the Texas Water Development Board 
(with modifications as noted). 
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Project Report 
Recommendation Summary 

Project Report 
Recommendation Summary 

• Work as a Regional Effort 

• Pursue Purchasing Water From TRWD 

• Partner to the Maximum Extent Possible with 
Weatherford on Transporting Raw Water to the New 
Treatment Plant Site (Joint ROW and/or piping). 

• Have a Regional Entity Treat and Distribute Water to 
Retail Water Providers 

• Stay Involved and Diligently Pursue Surface Water 
Before Another Major Drought Weather Period 

Project Report 
Recommendation Summary 

• Work as a Regional Effort 

• Pursue Purchasing Water From TRWD 

• Partner to the Maximum Extent Possible with 
Weatherford on Transporting Raw Water to the New 
Treatment Plant Site (Joint ROW and/or piping). 

• Have a Regional Entity Treat and Distribute Water to 
Retail Water Providers 

• Stay lnvol,;ed and Diligently Pursue Surface Water 
Before Another Major Drought Weather Period 
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APPENDIX G -NEWSPAPER ARTICLES 

Index of Articles 
Copies of Relevant Local Articles 



INDEX OF MEDIA ARTICLES 

Date Source Headline Pages 

riday, June 26, 1998 f.Neatherford Democrat f.Nillow Park Issues Phase I Water Rationing 1 
uesday, June 30, 1998 Neatherford Democrat f.-OUnty Wide Bum Ban, Fireworks Pose Potential Hazard 1 
hursday, July 02, 1998 Neatherford Democrat f.Nater Problems Throughout County: One Addition in 

Weatherford Asked to Voluntarily Ration 
1, 2 
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hursday, July 16, 1998 he Community News IVillow Park Council Awards Bid to Join Water Systems A6 
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hursday, July 30, 1998 he Community News uesday Afternoon Fire Chars Aledo Ranch Land A1 

hursday, July 30, 1998 he Community News l"'ater Occup1es Willow Park Council Meeting A1, A4 
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hursday, August 06, 1998 he Community News [vlaking Way for Water A1 
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hursday, September 10, IVeatherford Democrat 
998 

11udson Oaks Defines Excessive Water Use 1, 5 
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pngoing he Community News fNater Study Background Information Website 

Appendix G - Page 2 



POSSE RODEO RESULTS, SEE SPORTS PAGE 8 

EM OCR~ 
Serving Weatherford and Parker County 

FRIDAY 
June 26, 1998 

issues Phase 1 water rationing 
1.5. th~ City of \llillow ?vt ~u 
entcr~\1 into m~n<.l~tory liUJ;C 1 

wuer r:uion•ns: for t~e el"ltire cit~ of 
Wdlaw i'lrl. Stil)C I water 
n.tionm!l. (m•ld rat~anrng: ~n~ition) 
1! Jc~ncd in Willow P:n code of 
ordinance. Cha.ptcr 11. $4ction 
lt.:CN :u follows: 

Outdoor I.IU!;C of water for pur
pa!.eS sucn 3:S lawn, uus ~ pr
Je~ ·..,.atenng. .:ar "':u11ing tlllini 
swtmming pools (with tl'lc n~ 
tion of r'lnl' pools) cu:.., mus.~ be 
accomplished Gn J.itcrnate .U~s &lid 

dunng ~o~rs spcc,l!etl by the City. 
Additkmal exce::uion 1ilo"'s '1311d 
watcnng ~f new pllni.S Jn<J -nru~ 
~ro wit~in the :.s hour ;)<:•:oJ ~f 

d~tg:u.t:U Ja~s. 

E•cn ~OI.ISC numb<:rs wo:l ""ater 
on even 1Umbered d1ys lnd ;)dd 
number.; "'ill "'ltCr on )d.;! num
bered day!. Wnenng is restnc:ed to 
the ncui"S of mi<Jmoj.ht until 6 l.m 

Ciry ;tarf suted :hey lpologrze 
~or the tnconvenienc:e, ~u! due to 
the dn.~ght-likc ~onditions, it :s 
e.uremel~ important Hu.t 111 Pf:T· 
!OM ab1~~ by thts r~ucst :o permit 

the city water Willi pumps to pro
vide :1.11 adeq~ate amount-of water 
to 5:1Usfy the pre:!C'III llomc llld 
c~er;ency w1.!cr requi~ments." 

According to city ~If. wtdl ~ry 
home doing their shan of conscrv· 
ing WJter, tl\e city $hould' ~ot be 
n:qu.il':d to enter into Stase::. w"er 
rationing. 

Water l'ltioning is not nwldatory 
tot private well owncn, but they 
~ mcouragcd to be prudent ·,., 
.,.tcr ~JUgc 
For more information call 317· 

441-75)3. 
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Little girl, 
~ .. big voi<:tt. : 

ob.na Bveld ..... u..: ~ 
Ntldoul AIIC!Ma •t dHt · 
OPftl.i.al . JIIJbt perfor
:aaaac:. or the Parker 
Cooa:a.ty Sllattr. BodeD. 
:nu. .............. ,.... 
to ~.opea u.. rodeo. ror 
mon oa &1M rodeo. .. i 
9~~L ': 
·<:""'"..:. 

Arrest made 
for ~snow . 
~on~,: roQ_b~ry 

WEATHERFORD -k:cordinc lllc iiUipeCl, wllo.,. idenlil'ial 
to 1 Wtalhcrfon;l Police Depart• U Oberia~~· U... a 17-,........ald 
rne.nt spoke$pCDDn. lll '-"= 1sas ~~t~-=t male or Fart ~ ·we 
bcz11 mada in the agnvatcd rob- IITeslcd ia Fort Worth. Lee w:tS 

berv case wltich oo:urrcd OQ !UM pictcd Ill) fMm Tamat County on 
18 ".u \Jlc Sroow Biz SaoW Cone ·:June 25 by polk:c dclccliva ~ 
~•I"ICSS loc;,.tcd in the 600 bk.:k ~tumod 10 Weatha-font wheft: he 
oJf I'Jio Pinto Street. ~ wa clwJcd with tbo oft"cnso; of 
~ invcstiplion, headed by agnvtted ltlbberyo. 

~~::Greg '7:::!~~~ .... :::.~ ~'-hdd'"~~ ~ft.er 



County-wi 
burn ban .. 

tl011sjust l:lon't rnr~. H1rris $lid. 
Aa:otding to H•rris, the 110(, dry 

tnd windy c:ondilions, 1.111\I.SUII for 
this time of y~u. crd.te 1 poren· 
tially lu.zardous situahon when 
combined with lht: u.se of fire· 
wo.U 
"There is 1 potential ili.Zllrd . 

I'm t.tlk.ing ibo1.1l from now on,N 
Harr1suid. 

In Weatherford, an ardi11anee 
prohibits the posscuion, ~ale, ~nc 
and manufacture of 111y Clw C 
fireworks. according to Harris. All 
fireworks are Ous C and tbovc. 
Hams said. He !.lid the dcpanmcnl 
has had..! problem at ~lu: Wuth· 
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PCWSC 

comumplion re.ched just unda 7 
million gallons. The Weatherford 
t)'S1cm ill n11cd at 8 million~ 
ICCOni~J to Hayes. ;:·.;. 

MWc have 1 little bit ol100111 Wl, • .. 
Hayca said. :: · L -~ 

Willow Park {~'4:~ 
-~-: ~d-.d rro. ,. .. , -""""'---,.-.-.. -,-,~----.. -.-..... "'~'"·~,;::~--~ 

waterina ~-odd aumbenld day1. ilbeint;,takeniaanattcmpn:f~-i 
Thntaterinl hoarnre ft:ltric:led to tho dry from enterin& Slap ·lr • 
rwic:e 1 day, betwe.a lbe hours ot 8 Water Ration in&. Stlp D Walia' 
and 10 a.m. ad 8 and 10 p.m. on Aationina does !'lOt permit Ollldoor 
the IDiped days. Walcr'iq, !Ill)' Wllft IIUIJC. Jr )'01.1 hrta Ill)' quea
be C'Ollduaed by h»hdd bose lions please !eel free 10 call ~~ .• 
wakrina. The 11Molsprittklen and of Willow P:ut a144l·7133'! ,. 1 _r,t~ · 
sprinkler S)'llCml are prohibited. 1, .1• 

The d!J ol Willow Part trill blYe 
, zcto_totennce fornon-a:mpll..::c 
' In aCII:ORtanct with Ordlnuw:e 
· o40S-97, vlolaon will be ched. lf 
thwe .,. &n)'--Ainber Yiobtl0n1,. 
..... servK:. -will bo tennlnated. 

·, Watl:f sci'Yice . can. be niiCIOMOdccl 
after seven daya after .Uappllc:abtc 

~~1~::;~-:·. 
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ut_county: 
One addition b. Weatherford. · 
asked to voluntari]y ration : . ·-
~in._~ sbov.Jd..·. be~

aboula pmaibk ..aa- raa:ioa. aa:on&iar; lo tb8 citJ's Assis-

~~J:;-:.~~jj~·IU~-
uidiDdayiD apbooc u.:r.iew, ~'redaifl&jlllt ftacwilt 
.. lllliai)'IIID.- ... - ·--~ ,:_ . :: 

~ 10 Baya. die dty - .ted raidems ol tlwi 
.._... Additioa oil of Old Damia ao.:t .0 YOiuotariJy eat 
t.ct !:. dleir .....nne. lbc .clcltioa llallarp yards, Hayes 
aid. - . - : : 

Calla an: jCDtniiOd 111to tile city wbm woe iwT: lilking tO 
s. WatMrfcwd. ,...el 



Serving Eastern Parker County: Aledo *the Annettas * Huds 
Volume 9, Issue #28 http://www.community-news.com 

Local faucets 
tightened 

Aledo has joined the list of 
local communities to institute 
Stage I water rationing. Aledo's 
policy calls for even-numbered 
homes to water on even num
bered days, and odd numbered 
homes to water on odd num
bered days. More information 
can be found about the Aledo 
rationing, as well as Willow 
Park's continued Stage I 
rationing, elsewhere in this issue. 
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Rains helped quell grass fires 
Fireworks induced fires slowed down by moisture 

By Geoff Mantooth 

Rain provided a pleasant and 
, well-timed surprjse for the Fourth 
· of July. It was a good thing too, 

because up until the time it rained, 
firefighters were kept busy with 
grass fires around the area. 

On Friday, fireworks started a 
grass fire by the Park and Ride on 
FM 1187 and 1·20. The call came 
in at the uncivil hour of 2 a.m. 
Later that same day, fireworks 
sparked another grass flre off of 
Farmer Road. 

Our new substation, now oper· 
· ational, played a role in putting out 

both of these fires. Rodney Mays 
. and Morris Leondar live nearby. 
·. They both find it much faster to 
- drive to the substation, man the 

truck that is stationed there, and 
. drive to the scene, than to drive aU 
· dte way in to town. 

The new substation is located 
:on White Settlement Road, just west 
· of Farmer Road. Although the sub· 

station is operational, it still needs 
work. For example, for the time 
being, it lacks wiring. According to . 
Mays, "It sure is dark inside of 
there," without any lighting. 

. Providing wiring is a high priority. 

Saturday proved to be even 
busier than Friday. Again, a call 
came in about 2 a.m. A grass fire 
was spotted near Bankhead and 
FM 1187. About two acres were 

burned. An estimated 400 gallons 
were needed to put it out. 

Later that afternoon, another 
grass fire occurred at Thunderbird 
Park in Tarrant County. The park is 
located near. Benbrook Lake. 
Benbrook provided much-appreci
ated mutual aid. About 600 gallons 
of water were used. 

Just as the trucks were return· 
ing from the Thunderbird Park fire, 
another call came in of a third grass 
fire off of l-20, east of the RV Park. 
About a 175 gallons were used. 
Wtllow Park provided mutual aid. 

A fourth fire was reported a 
short time later. That made three 
grass fires in about an hour. This 
other fire was along the railroad 
tracks off of Annetta-Centerpoint 
Road. Not much grass was burned. 
However, more than 800 gallons of 
water were used because the fire 
had spread into some underbrush 
along a fence line. 

After that founh fire, the rain 
came and poured in some spots 
and drizzled in others. Firefighters 
manned the station in preparation 
for the evening's fireworks-induced 
fires but they never came. Nobody 
was complaining . 

A somewhat bizarre incident 
occurred last Thursday night. 1\Yo 
vehicles collided on I-20 around 9 
p.m. A Chevy pickup and a Buick 
Skylark collided, with one of the 
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Aledo 
Volunteer Fire 

Department 

vehicles rolling over. The accident 
tied up traffic on the interstate for 
some time. One of the vehicles in 
traffic was an 18-wheeler with a 
unique load. Apparently, the 18 
wheeler came to too abrupt of a 
stop, causing its load to shift. Quite 
a bit of it spilled out onto the paVe
ment. To everyone's disgust, the 
load turned out to be animal parts, 
no doubt bound for some process· 
ing plant. 

The State Depanment of 
Highy"ays was called in to clean up 
the meSs. If you have ever won· 
dered about how these things are 
cleaned up. here"s the answer. A 
front end loader arrived. It dug a 
hole by the side of the road, pushed 
the offal into the hole and covered 
it all up with dirt. Firefighters, who 
had stuck around to assist, washed 
down the road with pressurized 
water from their truck. 

The driver of the 18 wheeler 
which lost the load to begin with 
never did stop to help. 

Have a safe week. 

S(f 
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i\Y,~TCHING THE: WATER FLOW 
-~nt-~~~aluJd spur 
mancfltoryconun'ar1on 
at~ departments 
~to keep up with 

~ifemaJid.:·· 
~~IT-~ sciiLl..rL 
-:;,;-t..--~-'01 ..... 
• ~lt-lhc~Pon_Worth Water 
~Itt contmucs to pump 
......-.• reaid .nle$. to keep pa.:~ 
wjd(lhe bot; dty' Weather. -::us· 
~ Kron Tl.riUil &M sou~.o'l· 
atll;Jclsoa-CCIJDtics ....;n be W.ed 
~.etlnai.l lheit UIIJC, offic1a!s ""'---· .. ..:. Willa" reltrictimit ootJld com~ 
1f100a U Moaday, altOOugh tile 
~ b:ull't decided- wb•t 
-QXliC:n"allOO meas~s would ~ 
:'~_'11wlct)i~-td'~mpa 
~~9~11llUiOn_ gallons 
~:~JUUkc-.:p~ 

system cool.! 
cause wac~r.preurue to. drop 
ttttoupoul ~ <;ounry. pfu.k. 
~ _ma.int;.aud jeopatdiu: fire· 
" .. cM-G~~.WA1"!itod'icc ·s~ 

-~~~ ._.,.,.. 
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-~:~ter 
~1~ situation 

'lw CArl-iEil. ~AP} - H=t • • 

"'"""" "' "'"' IM>•gb 'en t1 cal' Thunda,-. A&moon ~teal indca 

;.~:~:~~,..~ Tllreatens to 
;~anty cloudy with a slight . ··ff 
-"' "'"""''""""" Law cut o water nc:ar 80. Hip 100 to 103. toudl 

~ southeast cw_ .... iod s-tS to abusers 
mph. Olano: ot nam 20 pcra:nt 
tonrght and 20 perccnl Thun
day. E.ttc.nded fore:asz. Thurs
day nig.hL partly cloudy .,jtb I 
slight cttancr: of ~iag thun
.X~torms.. Low ln the mid 70s 
to near 80. Friday through Sun.
day, dear 10 partly doudy. A 
!.light chance of thundcr.slonns 
s~turday. Highs 100 to 104. 
lows in the upper 70s to nc:ar 
80. 
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WP __ _ 
Contlntted. fro. pap lA 

Cooley also ....ams that violatort 
will hne their wnu service tcnni
natecl. 

Con:l!ruelion of a 12-inch wa~t 
line to cnnnect the WiiiO'II' Sprinp 
and Willow Springs Otks ro tile 
main water ~yllcm ;, crpocctlid to 
act underway within the next 10 
days. Cooley uid. Thll lrU has 
uperirnced ~no water~ on four 
scpar:m: occuions, he reponed. 

wsomc .... ,er Cll5tomcrs an: 
un~oblc to shower or have a drink of 
water boc:au!NI: 1 few an: unwilling 
to follow tM rationins p:~liq now 
'" effect.~ Cooley said. He states 
rhat some wMu C\ISiomcrs "ue 
pu~iiiJa hishcrpriority on keepins 
the1r penonal yards gram natheT 
th'" ensurin1 their neigbbof hu 
suffcicnr water." 

ln addition IOdornatic ~ tM 
ciry nocOs to have sufftcicnt ... tu 
on hand to ~ lhe pmc:etion 
fort~e ciry. 
~Nor having a wfftcicnt wal:er 

wpply ha become a critical pn» 
l~ for the whole City,'" Cooley 
stated. "'lllc dry weather and 
inen:ascd water demand il hl.vina a 
drutic imp~.~:~ on our water system. 
Our wells and pwnps ua no~ Jd· 
tin& sufficient reM time.. The con
tinoout opcntion of the well pump 
cncouraJes mechanicai bteak
OOwns. and the well's ability to ~ 
techi.!JC- "The draw down or lhe ' 
water table hu been sipilk:IM 
over the pas1 two monlhs, and our 
wells a~ apcricnciiiJ grgtcr !han 
~0 pm:ent decft:Mc in ,,ater pro-
dUdion.'" •. • .! 

~Bea~~SC of cmerpw:y condi
tions crc~ted for til CIIIIOI'nen. by a 
(ew water CUSIOmCtS,. 1M Ciry il 

~~~~~ey ~ ~~.:iswfii ~ I 
be to len ted,~ Cooley smes. I 
MRepc;~t violllotS will immediat~:ly 

1 
hawe !heir water scrvK:c tenninat
ed. In addili011, the water customer '. 
will be rcqui~ to pay a disconnect · 
and reconnect fcc. u well as,. be · 
issued a cirati011."' 
Cooley requcs&s voluntuy c;on. 

servation effom by all Willow Park 
citizens in hopes Stap 0 ""w:r 

. -~.!~~~i 
~ .. 

he ~"fl\cicnt watu for domestic: 
M:C!Js and ftre pnlleetiOft. lf the 
City can not see an immediate 
ecre;ue in the: lbnand bt water, 

Oa:t ~-)'011 ...td nc:ci•e 
"II be one initiatln&SIIICII Water· 
ad011inJ,. "'fhlcfl · ptolt~b •~t~y • 
Dfdo ~ .... WitJ1 )'GUI' help I" 
ill not ha•c rocfillribuiOihat me~-• 

·-~;~-~. ~"1· .. -~ 



Willow Park mayor stresses need for water conservation-
Willow Park residents are being ....ud by 

Mayor Les Cooley to cooperate with the 
city's water rationing policy in order to avoid 
more stringent water control measures. 

Willow Park's cunent water rationing 
poUcy calls for even numbemi houses to 
water on even numbered days, and vice versa. 
Outside watering is restriaed to the hours 
between 8 and 10 a.m. and 8 and 10 p.m. 

Bas~ on the rationing policy. the pumps 
which supply Willow Park's wells should be 
able to replenish the city's storage tanks dur· 

iDg the off-boun. 

However, according to a letter from 
Cooley addressed to Willow Park dtizens, 
water consumption is not dropping off dur
ing off-peak times, and this is hampering the 
wells' ability to recharge. 

Because the water table is also dropping, 
the wells are having to work harder just to 

keep up. According to Cooley, Willow Park's 
wells are experiencing "greater than 30% 
decrease in production. .. 

1be dty has inspected water lines to look 
for leaks. and have found none. l'heruO~. 

according to Cooley, '"the obvious conclusion 
is that some water custoinen a.re putting a 
higher priority on keeping t:ht!ir personal 
y;uds green, rather than ensuring tOO. ~ a 
suffident water supply for domestic needs 
and the protection for the entin! city." 

The city has taken the stance that ~t 
violators of the water rationing policy will 
have their water service disconneaed. be 
n:quired to pay a disconnect and reconnea: 
fee, and be issued a dtation. 

According to Cooley. if the city does not 

see an immediate deause in demand for 
water, the dty will institute Stage II 
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jRelated stoz,Y:-water· 
j ·co~ervatioil tips 
1 on pageA6 
rationiag. which prohibits all outside water· 
ing. Willow Park c:itizens who have questions 
about me city's policy can eall 441-7533. 
Any changes in Willow Parle's rationing poll· 
cy between now and next week's issue of Th~ 
Community News will be posted on our web 
page at www.communicy-news.com. 



Willow Park tountil 
awards hid to join 
water· systems ·. 
by Randy Keck 

At a special meeting Thursday 
night. the Willow Park city council 
approved a bid for construction of 
a 12" water line to connect the 
city's main water system with 
Willow Springs and Willow Springs 
Oaks. 

The two areas of the city, 
which are separated by Interstate 
20, have operated on different 
water systems. The city's bid 
approval will allow consr:ruction to 
begin to place a 12" water main 
under the interstate to connect the 
rwo systems. 

Due to the drought and hot 
weather, the production capacity of 
the water system at Willow Springs 
and Willow Springs Oalu has not 
been able to meet demand. Willow 
Park mayor Les Cooley, in a letter 
to residents of the area, stressed the 
need for water conservation. 

"Since lhe beginning of June, 
the Willow Springs and Willow 
Springs Oaks Subdivisions have 
experienced 'no water' on four sep
arate occasions," said Cooley's let
ter. ..Some water customers are 
unable to shower or h.ave a drink of 
water bttause a few are unwilling 
to follow the rationing policy now 
in effect." 

The winning bidder for con· 
srruction of the water main was 
A1edo Construction, with a bid of 
$389,505.66. According to the 
teml$ of the contract. consttuaion 
should begin within ten days of the 
awarding of the bid (July 9), and 
should be completed no later than 
120 days after construction startS. 

Exxon site plan, 
re-plat approved 

In additional business at the 
special meeting, the coundl 
approved a re-plat in WiHow Park's 
extra-territorial jurisdiction of the 
Oakview Estates subdivision. The 
re-plat shifted a property line in 
order to save some trees. 

The council also approved a 
change in the site plan for the 
Exxon station and car wash which 
is to be constructed at the comer of 
Ranch House Road and 1·20. The 
original plan called for the car 
wash to be attached, but ownen of 
the property want to include a fast.' 
food restaurant with drive-through 
at the site. Due to those changes, 
the car wash will now be in a sepa· 
rate building. 
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Water Conservation Tips 
Three weeks ago we ran an 

article with . water conservation 
tips. The following is a' greatly 
condensed version: 

As a hot summer develops, 
Texans are faced with the dilemma 
of how to conserve water while 
keeping their lawns and gardens 
green. 

Texas Agricultural Extension 
Service horticulturist Dr. Doug 
Welsh said to look at the plant to 
determine when to water. 

':Add about an inch of water to 
the lawn so that it will soak in about 
6 inches deep in a clay soil," he said. 

The best time of day to water 
is in the late evening or the early 

Appendix G - Page 12 

morning, Welsh said. 

Another way to prevent evap
oration during the summer 
months is to mulch vegetable and 
flower gardens. 

''The key is to get a barrier 
between the soil and the atmos
phere so that we prevent that loss 
of water," Welsh said. 

50' 
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Outdoor·.·•·burning····proljibi,tiQ~ 
renewed by county court· " <.~. 
t A Disaster Declaration and a equiJimenr is permitted fb~'¢66~-

. Prohibition of cOutdoor Burning ing \lSe only. . · .·". " 
were· sigmid · ~d approved by In addition, the Pro 
Commissioners Court on Monday ·provides.fQT,~n:emeni of~e. 
morning, according to Parker .Bum Baa An.officer at the~~~' 
County Fire Marshal Jeff and/or the fire chief can, at tn;eif·· 
Edwards. · discretion, notif}r the party Q~tnf:!' 

The actions, taken to help · provjsions andt~uest .compll-; 
conttol the hazard posed by wild- ance, The notification will bt{ 

. fires. during the current hot, dry logged and if anY furtller ~Ill:::> 
weather, prohibits outdoor· bum- tions occur the Order may be pn¥ 
ing. The use of· bar-b-que type ":ecuted: · •···· ·· .~;tJE• 
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Water system management should be proactive 
~ar Editor-: 

We ~ writing this to be proac:
e and give information regarding 

e sumnt.er usage of water in Deer 
~k. Last year, an article wu 
i tten in the newspaper which 
!de the homeowners in this sub
ision appear to be non<aring of 
r nat.utal resources. 

We ~nrly n:ceived (Monday, 
1e ::!9) a flyer in our front doors 
ring that effective immediately, 

we are on Stage 1 water conserva
tion. 1bis was a letter which was 
undemood by homeowners to be a 
comptiance issue. (For the ~rd, 
like Willow Park, I betieve that the 
Waterworks should have also put a 
notice in the newspaper. Most Deer 
Cn:ek ~idents do not even use 
their front doors for entry.) 

We then ~ived a ftyer at our 
front doors on Friday, July 3, dated 
July 2. which was worded in such a 

way that it is obvious the water odd/even watering. Customers 
company is starting a neganve found in non-compliance can have 
campaign to make the homeown- their servtc:e terminated ..... 
ers appear to be complacent and Included were May and June 
non-<:ompUant. This flyer restricted pwnpage reports. Has the water 
the hours of watering. The next company stopped to think there 
line in the letter said .. Due to non- were several swimming pools put 
compliance and excess1ve in during that timeframe? Many 
drought. .... Excuse me but I would neighbors ue putting in new grass 
like to know who is in non-compli- and landscaping or fertillz.ing their 
ance. We were cold in a note dated yards. Maybe it would be a good 
~onday and placed in our doors to idea, instead of throwing up statis· 
begin odd/even; in a letter dated tics of usage like was done in the 
three days later, we were told we newspaper last year, to try to be 
were in non-compliance. How proactive with water users. Since 
many of those neighbors were on bome:owners must get pe:rm..its for 
vacation (utili.ti.ng timers} or have pools from the City of Annetta, and 
their own wells (front section of the city franchises the Water 
Deer Creek) and could be observed Company. the city could let the 
by someone to be non-<:ompliant? water company know that a new 

!be July 2 letter said "permit- pool is being built. 'Ibe:re ~ be 
ted ope~will-moniror outside- ..a. specie' fee tiu ffiU"iJ pools and 
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the: pools could be filled on a stag· 
gen:d system, if necessary. 

The: last question is this: Dod 
the new Deer Creek Phase Vtt, 
wh.ic.h is being built south on 
Lakeview Road toWard Highway 5, 
have additional storage: capacity 
and pumping capability _built in 
prior to people building bouses on 
an already tight water capacity sys
tem? There: are ~ral loa sold 
and several houses in various 
stages of development. Upon com· 
pletion of the first house, water 
will be utilized for their new sewer 
system. in addition to basic: water 
needs (house and new landsCap
ing). We are still having a fr:w aew 
homes built on the ne.mai.ning Ioa 
in the older secti.ons of tbe sutldivi~ 

Letters to 
the Editor 

mer months, without raking into 
consideration the new homes in 
tbe new phase of the subdhision. 

We want ro make s~ that 
people Understand how frustrated 
homeowners are with the siruanon. 
We do cue about our environmenr' 
This letter was written to commu
nicate infonnation before the 
water company begins this year"s 
neptive campaigning. 

c.L. Bender. Annetta 

sion. Those alone will cause an Editor's note: This l~tter was edited 
in~e to usage du.riiJ'I-tbe sum~ for·~ 



c ., r:r..·~. 
I I ; • 
' .! . , 
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Burn bans, water 
rationing continue. 

The Parker County Fire 
Marshal is issuing citations to 
anyone who violates the county 
outdoor burning ban. The cities 
of Willow Park and Aledo, as well _ 
as Deer Creek, have even-odd 
water rationing in effect. 
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Willow Park water rationing explained in detail 
by Sam Bertling 
Willow Park City Council member 

Hot, dry and hot are the most 
common wor(b U§ed 10 describe this 
• .,,...,m .. ~ fTn(!t•r rM'"•'" .-:nnriitiC'!'I~. 

there is a large demand for a num· 
ber of things • iced tea, air cond.i· 
tioning and water to name a few. 

Willow Park has elected to 
ration the last item (but, rhankfuUy, 
not the other two), because its 
water ~ystem could not pump 
enou!!:h water to m~t demand even 
when running 24-hours a day. When 
thi§ happen~. storage reserves must 
be used, and the city cannot main
tain the state mandated norage 
requirements for emergency situa· 
tions ~uch as fire. 

Willow Park's stored water had 
dropped to one-half of the state 
requirement~. With the cu~nt 

rationing pl<m and citizen partic::ipa
tinn, Willnw Park has been able 
meet 5teady-state demand and start
ed refilling its storage. 

This past weekend, however, 
demand ~piked and Willow Park lost 
ground on its storage tight. Should 
thi.s continue, the city will have no 
choice but to impose stricter water 
rationing measures. 

The city of Willow Park has 18 
w:~ter producing ~Its which an! 
long vertical pipes running down 
into the underground rivers that feed 
them (aquifers). Pumps are placed in 
these pipes and submerJ:ed in the 
:~quifers. Since thl'! aquifers run 
through dirt and rock, there is a gii!at 
deal of silt and sand in the water. To 
prevent damage to rhe pumps, a two

tier filtTation system is used.lhe first 
line of defense is a gravel sl~ that 
sutTOnnd~ the pump and pipe. This 
sleeve filters out larger sediment. A 
~reen serves as the second fiher and 

rem~ finer particles before they 
reach the pump. 

All of Willow Park's wells vary 
in output. tn total, they produce 
1b0~r 00::2 :;:!!1"~~ r.f "'""!!'!r ;-·~~ 

minute. Thi.t translates to 1.4 mil
lion galh:ms per day if they are oper· 
ared 24 hours per day. Thi.s year, 
due to the drought conditions, the 
aquifers are not as fuU (as any river) 
and daily production levels have 
dropped about 20% to Ll million 
gallons per day. Again, this is oper· 
ating the pumps 24 hours per day. 

Unfortunately, the pumps can
not run 24 hours per day for two 
reasons. The first is that the gravel 
sleeve that surrounds them becomes 
packed tightly together as more 
water is sucked through it. Second, 
the pumps rtm~ water faster than· 
the aquifer can replenish it. This ere· 
ares a situation where the pump is 
working harder to pump less water 
through a tighter opening. Think 
about sutking on a straw with your 
finger over one end. Beca~ of this, 
it is necessary to "resc" the pumps for 
four to eight hours every day aUow
ing the aquifer to become ~plen
i.shed and the gravel ro float apart. 

Giving the pumps a minimaJ 
four-hour rest period each day 
mll!ans that, practically, WiUow Park 
can produce (in the drought condi
tions) about 950,000 gallons of 
water per day. A six- and eight-hour 
~st period would mean production 
of 853,000 and 760,000 gallons per 
day, re.specrively. 

In addition to pumping water, 
Willow Park has several storage 
tanks, which have a total storage 
capacity of approximately 

1,000,000 gallons. Th~se tanks 
serve two main purposes. 

First, and fon:-most, they a~ 
required by the state to ensun! ade
",'~"'.'-"'- .... ~.~~~ ::·~;-r'.:: '"- ·!-.e. <:;:"SO:'!'::'. 

should an emergency, such as a fire. 
occur. The state storage requiremem 
for a town the size of Willow Park is 
about 1,000,000 gallons. 

Setond, this storage allows the 
city to meet demand that exceeds 
production capacity for short' peri· 
ods of time. This time period is cru
cial. since the storage must be 
brought back up to full capacity for 
emergencies. Nonnally. if the sys
tem uses some of the storage water 
it is ~plenished in about two hours 
after demand has slackened. If 
usage does not slacken, however, 
the city is not able to replenish the 
stored water. 

During the winter months, 
Willow Park nonnally uses about 
250,000 gaUons of water per day. 
This means that production capacity 
exceeds demand almost fourfold. 
Earlier this summer, due to lack of 
rain, demand on the system was 
1,000,000 gallons of water per day. 
If the pumps were run 24 hours per 
day, seven days a week, this demand 
could almost be satisfied. But as was 
highlighted earlier, there are reasons 
the pumps should not be run con· 
tinuously. If usage spiked, the city 
would have to use stored water to 
meet that demand. But since steady 
state demand equaled production 
capacity the~ would be no way for 
the system to rtplenish the u.sed 
storage and meet stall! emergency 
~uiremenrs. When demand meets 
or excll!eds production capacity and 
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storage i5 below statll! mandates, 
rationing i.s triggered. 

On June 25, water rationing 
was irutituted, as Willow Parle was 
·::-.~': 1.'! c-:: ~'!'!~ ·-~~ ·~.1~e :'"!:;_~:!'"! 

ments for emergency water storage 
due to demand eu-eeding supply 
capacity. The first plan limited out
door use to six hours per day at spec
ified rimes. After one week, system 
capacity was examined and was still 
not meeting demand. A second 
water rationing noti~ was distrib
uted that redu~ the permitted out
door usage time to four houn per 
day with a modified time schedule. 
This rationing plan has been some
what effective, with Wr.l.low Padt: 
able to meet steady-state demand. 

As of July 13, however, the 
city's water storage was only one
half of what is required. rn the past 
week, the city was able to rum its 
storage tanks to approrimarety twcJ... 

thirds of state· ~ents, but over 
the weekend, demand spikll!d and 
drained storage back to one-ball 
The ~ason for this spike iJ 
unknown, but the city notes that if 
this continues, the~ is no aJtematiw: 
but more stringent water rationing. 

The city thanks those cit:izens 
doing their part to help bring this 
situation under control. lb maintain 
the system In equilibrium, the cut· 

rent rationing program mwt remain 
in effect and citizll!n participation 
must continue. If they do not, or if 
the summer continues on its current 
course and production decreases 
again, more stringent water 
rationing will occur. At least Willow 
Park doesn't have to ration air oon
ditioning or iced tea. 



Attorney General's ()pinion .. 
clears Do~bs of wrongdoing' 
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PCUD 
to seek 
cont-ract-

BY CARLA NOAH WHEELER 

The Parker County Special 
Utility District No. 1 (PI::;un). 
formed byhpecia! actof!~~.J~xas. 
legislature, want~ .to~ establis_~ . a 
regional waStewater, collec_~on . 
effort in portions ofParkerCounty. _ 

The City of Azle just happens to 
have an extra wastewater treatment 
plant. · _ ,- ·- · · --- - - ---
-~ Could this-be thee· 
beautiful relationship?·~~ 

':, .... ·-
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Dis'tr!ct seeks 'water. pact 
requested a variance on the number charging the fees for the remaind 

•DISTRICT, FROM PAGE ONE. of animals allowed per household. of the 180-day period and to refuo 
Mark Berry of Teague, Nall and Roof, who is disabled, uses money any fees that have been charged;! 

Perkins,PCUD'sengineeringlirm,- she earns from selling registered '"'"•1 
initiated the courtship at Tuesday puppies to, supplement her fixed - AISD seeks Jarvis Field -·-·;.jl! 
night's 'meeting .'_of the Azle city income. : .·. . . - · Tom Brace, chairman o~ t,b 
council. :,Z•~;-~· .. "ntat request for a variancc,:·.was parks and recreation board,.:tol. 

-Berry requested the city of Azle tabled pending the approyal of a council members he had ;bee 
and peUD en~rJnto an interlocal new animal co!'trol ordinance being approa~hed by athletic dirccto!.fo. 
agreementtha!_wp~uld·allowPCUD dJafted at the, time. ,-;-- - . A!SD, Gene Phillips, about; th 
to run an 18-inch:,sewer line from The animal ·control ordinance _, school's need for practice fields.:. 
Azle~s-Walnut'Creeli -Wastewater cpassed earlier this year, and Roof's >5' Brace suggested that -'sine 
Treatment Plant to the site of an ,request went back on the council's substantial activities have not been 
elementary school to be built by -agenda. developed for Jarvis Field,l~at¥ 
Springtown Independent School The matter was discussed at the next to theAzleJunior HigliSchoo 
District (lSD) in Reno. PCUD · June IS council meeting and tabled on Lakeview Street, councifcoiiJd 
would eventually want to run that untilthenextregularmeeting.Roof consider a long-term Iease::o' 
line all the way to Springtown, did not appear at that mee_ ling, so transferownershipofthe fieldffi __ .tbC; 
Berry said. the item was tabled again. Council A!SD. _ <-·<>ill,'?;! 

PCUD's main long_-term membersrequestedthatRoofattend Jarvis Field was given to;the": 
objective is to establish a regional the next meeting or send a reprcsen- Lions Club many years' agOtwi~ 
wastewater treatment facility. tative. several stipulations. It must retain·· 
However, Berry said a consultant Roof was again not present at the name "Azlel..ionsC!ub Baseball, 
for the SISD has made an urgent Tuesday night's meeting. Council Field donated by Dan Jarvis;::!"!ld; 
plea for sanitary sewer service to members voted that the item be is to be used as a recreational,.ballt 
the proposed school. PCUD will _,stricken from the agenda, citing field by the city's youth and Y!JI\IIgj 
make this request a priority. their lack of ability to legally grant <)l!lults. ;- <;,•},"£':,., 

PCUD says_ it will pursue a variance under the new animal .. · :council members requestedJhat: 
construction ofthe sewer line if control ordinance. Phillipsattendthenextregular,city 
Azle can make- treatment of the -. 'On a related matter, Pennie councll . meeting to answer,;any _ 
resultant wastewater available. ,Nichols asked council to clarify questions and that the item be placed~ 

Berry also made it clear that' their intent of a six·month period ontheactionllgCndaforthatlllf!'Oiing~ 
PCUD would be :interested in _during which no fees would· be - - --' '' -· . .<,:~:.f'¥. 
purchasing the Walnut Creek plant charged for the registration of pets Semi-pro team seeks Azle ho_me j 
from the city of -Azle ..,.. if the within the city. Mayor Shirley Bradley reported i 
council prefers selling it outright to ·. Council members agreed their that she met with a representath:e~ 
getting deeper into the wastewater intent had been for no fees of the Avengers Football club,. aJ 
treatment business. - whatsoeverto be charged for a 180- semi-pro football team, n:cently.,'Plc'i 

Council members authorized City ~ day period in an effon to promote Christian team does not receiv~ anY~ 
Manager Jim Walker to pursue the the registration of all animals profits, donating all gate mnney and,; 
possibility of entering- .-into an dwelling inside the city. fees back into the city and ~!l,_ogts:~ 
agreement with PCUD and repon Nichols pointed out that renewal Representatives of the team,:"i'bo~ 
his findings back to the council. fees are being charged by animal wish to claimAzle as their home city'\ 

· control officers. Public Safety and be known as the Azle Avengers,:~ 
Variance request stricken Director Jerry Guillory confirmed will attend the. next regulw;:,city-,j 

In September 1996,RhondaRoof that as fact, and agreed to instruct councilmeetingtomakea~\8"-\ 
-animal col!~ol offi~er~ to . stop . tion, Bradley said. ~.:~~_.~\:·,)~~i .. ?:·~ 
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Texas water crisis one of biggest in recent history 

1>x.U A&M Agricultural 
Extension Service 

Te:us is facing one of its biggest 
water cnses in recent history. From 
the High P!airu to Ute Rio Grande 
Valley, Texans are being asked, or 
ordered, to conserve water. Some 
need to lengthen the life of a limit· 
ed wacer supply. Others have ade· 
qua[e short-term water suppUes but 
must conserve ro ease over-bur
dened water suppliers. 

Drought conditions stateWide 
have only added to the problem. and 
recent scacte:mi rain sbowus have 
done little to lessen water woes. 

"When we get into dry c:ri~di
tions, people start using more 
water than water systems are 
designed to deliver to homes 
because they use extra water for 
their iandscape and their housing 
needs, .. said Dr. Bruce l.esikar, agri
cultural engmeenng program 
leader with the Texas Agricultural 
Extension Servke. "One good way 
to alleviate this demand is to prac· 
tice water conservation." 

Wacer conservation measures, 
both voluntary and mandatory, are 
being practiced across the state as 
drought conditions maU: the need 
for conservation evident. 

!n the Rio Grande Valley, the 
FaJcon and Amistad Reservoirs are 
at 22 pen::ent of their capaciry, their 
lowest level since the 1950s. 
Citizens there are under mandatory 
conservation measures. 

Temporary water permits in 
the Colorado and Brazos River 
Basins have been suspended indefi· 
nitely by the Texas Natural 
Resource Conservation Commission 
{TNRCC}. 1\vency three temporary 
pennit holders have been notified 
to cease diverting water ro protect 
the rights of the senior and superi· 
or water right holders, said Shana 
Bagley of the Water Rights 
~nnitting Team of TNRCC. 

San Antonio and surrounding 
areas that rely on the Edwards 
Aquifer for water have enacted 
Stage 2 of their drought response 
plan whick limirs landscape water
ing to twn days ~r w~k. San 
Antonio is not alone. 

One hundred twenty-two pub
lic water systems in Te:.:as an: cur
rently limiting water use to avoid 
shortages, according to mace. 
Most of the systems an: under a 
"watch .. which means that the 
water system has instituted 
rationing due to excessive demand 
but is not in danger of loss of sup
ply at this time. 

Not all of the rationing is 
because of an impending shonage. 
In northeast Texas, for example, 
more thAn 30 systems have had to 
rerort to either mandatory or vol
untary rationing due to high cus
tomer demand. according to the 
TNRCC. The problem is not that 
the~e .1reas are running out of 
water but that customers have such 
a high demand for water in these 
dry times that water suppliers can
not keep up. 

"These are smaller, rural sys
tem~ th:tt just don·r have the capac
ity to meet demand at such high 
levels," said Tom Kelley ofTNRCC. 
''These 5ma.Jier systems are having 
equipment failure just trying to 
keep up."' 

When demands overburden the 
di~tribution systems, excessi~ pres
sure lo~s cnn ~experienced which 
leads to certain problems including 
the presence of bacteria. Customers 
on some systems have been notified 
by their water suppliers to boil 
water if the system has experienced 
excessive pressure loss. 

"The water systems designed 
for communities are generaJJy 
t-st.ablished for a certain volume of 
water for each household. When 
we look at our water supply sys
tems. we have to consider the size 
of the ptping that supplies water to 
the homes, the treatment capacity 
of the water plant and the raw 
water delivery system such as 
water wells or intakes in surface 
water supplies,~ Lesikar said. 

"So, when we get into th~e 
periods of time where we are trying 
to use more w111er · such as the 
drought that we are in · we use 
more than the average capacity 
that the system was designed for, 
:md you start seeing reduced pres
sures m the home,"' Lesikar said. 

''Also during periods of high 
water use when the water system is 
o~r<Hing At full capacity, having to 
shut down a component for routine 
maintennnce can result in 
decrea~d mpply ... 

Although some areas of Thxas 
currently have adequate water sup
pUes due to wet weather condi
tions this past winter, continued 
use of large val umes of water witb 
limited rainfall to replenish these 
supplies can push the state inro a 
water shortage, Lesikar said. 
Diminished water supplies will 
lead to rationing due to limited 
supply rather than the overloading 
of the supply system. 
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Water conservation methods 
can ease the burden on water su~ 
pliers and lengthen our supplies for 
the furure. Conservation practices 
make good sense all the time, espe
cially in times of drought. Lesikar 
offers me following common sense 
ways to limit water usage around 
homes. 

• Inside the home. make: sure that 
you have low·flow shower heads. 
low-flow toilets and sink aera10rs. 
It only costs about 525 to install 
water-comerving devices that will 
save money on a monthly utility 
bill. When doing dishes or laundry, 
make sure to wash only full loads 
so that water is not wasted. 

• When watering outside, provide 
enough water for plants to make it 
through <his drough~ but avoid 
en:essive water use. Water at times 
when it is cooler so that the water 

will nOt evaporate. Most dries that 

Thae are nnaU!er.. rural system~ 

tluJt just don't haw the """""" 

to meet demand at such high ln

ds,- said Ibm X.Uey of TM!CC. 

""These nnaJler .systems are hall-

~ equij,mem fail..,.. i!"' tryinf 

to k<ep up.-

ration water require that watering 
be done between 8 p.m. and 10 
a.m. 

• If you must wash a vehicle, do 
it in an area where water can run 
onto the lawn. If usfng a water 
hose, make sun: that you tum off 
the water or use some type of 
spray unit that regulates the flow 
so that the hose does not contin
ue to run while you wash the 
vehicle. 
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Burn ban 
continues 

The Parker County 
Commissioner's Court has 
extended the county-wide burn 
ban until July 27. The ban pro
hibits all outdoor burning, and 
provides for penalties if the ban 
is violated. 

Broken Record 
Department 

It's too hot and there's not 
enough water. 
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Aledo ~xperienting ~;etord~ · 
·water use despite ·rationi~g:.' 

by Margaret Wlntersole 

Aledo residents are obeying 
the wau~r rationing instiruted by 
lhe city, according to water depart
ment officials. 

Like many area towns, Aledo 
has instituted Stage 1 water 
rationing because of the ~lendess
ly hot, dry summer. 

At Aledo's regular city council 
m~ting July 16, Uoyd Stafford, 
area manager for Severn Trent 
Environmental, reported that no res
ident broke the raticning program 
during a recent 6 to a p.m check. 

In response to Stafford's 
report, Mayor Bob ~wis said resi
dents' cooperation showed a sense 
of community. 

EW!n with rationing, however, 
Aledo is experiencing record water 
use. Stafford predicted water cus
tomers wiU u~ more than 7 million 
gallons of water this July, putting 
added stress on the city's ~ady 
taxed wells. 

lf the city goes to lcvcl·two 
rationing, it will ban all outside 
watering. 

Mayor Lewis also reminded dt· 
iz.cns that the bum ban continues. 

New business 
Under new business, the- coun· 

cit considered funding firefighters, 
renewing a franchise with 
Southern Union Gas, retainillg 
Southwest Consultants and bud· 
gering for the 1998·99 fiscal year. 

The council voted unanimous· 
ly to provide funding for rwo Aledo 
Volunteer Fire Department fire· 
fighters to attend firefighters 
schooL 

Mayor Pro Tem Willie Evans 
moved to pay training expenses up 
ro $1,100 for the firefighters. 

Mayor Lewis explained that the 
city supports the department by 
paying electricity, gas, water and 
telephone bills for the Aledo fire haD 
and by setting aside $2,500 annual· 
ly for training and equipment. 

After the vote, Lewis added 
that he would propose tying 
Aledo's financial support to the 
growth of the city for next year's 
budget. 

"Our town has been growing 
quite a bit," Lewis said, "and our 
budget has remained flat. It's not 

fair to them, and it can be danger· 
ous to us." 

The council then discussed 
terms for a franchise a~ment with 
Southern Union Gas, which expires 
in the next two to t:hree weeks. 1be 
council came to a consensus on a a 
15 year agreement with a three per· 
cent fee paid annually. 

Since the council had other 
franchise issues to consider, it 
tabled the item for further swdy 
with the the city attorney. 

On the third item, the council 
considered retaining Southwest 
Consultants to aid the dty in seek· 
ing matching fund grants for parks 
and recreation an-as. Southwest 
Consultants has previously helped 

the dry in attaining other- JIUtl. 
Council members tabled action on 
the item. 

& part of the city's effon- to 
aUain park land, the mayor 
informed citizens that he, 
Councilman Keith Kubosb and City 
Administrator Red Fickett lnfor· 
mally discussed bringing the Aledo 
Community Center under the city's 
ownership with the center's Boanl 
of Dire<:ton at the board's 1111Dua.l 
meeting July 9. 

On the final item under new 
business. Lewis provided p~Umi
nary figures on the 1998-99 bud· 
get. The counciJ took no action. 

In other business, the counc:il 
approved the consent agenda. The 
agenda included minutes for the 
June 18 regular meeting. accounts 
payable, ftnandaVbudge:t report 
and the water/Wastewater ~rt. 

Water study meeting 
scheduled for August 4 

The Parker County Utility 

District Number 1 will hold its 

second public meeting (50% 

completion) relating to the 

Southeastern Parker County 

Water Study. The meeting is 

scheduled for Thesday, August 4 

at 7 p.m. in the City of Wtllow 

Park Council Chambers at 101 

Stagecoach n-ail in Willow Park. 

The meeting present prelimi· 

nary findings related to current 

water supply sources, current 

demand and projected demand 

through the year 2030. Proposed 

alternatives to supply and distrib

ute water will also be discussed. 
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Public comment from southeast· 

em Parker County residents ls 

desired. 

All interested persons are 

encouraged to attend. For addi· 

tional information, contact Kelly 

Carta of Teague Nall and ~rldns 

at 817·336-5773. 
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Burn ban 
extended 

Both Parker and Tarrant counties 
have extended county-wide outdoor 
burning bans one more week. 

Parker County Judge Ben Long 
Monday morning once again signed 
a proclamation declaring a bum ban 
based on "the imminent threat of 
disaster from wildfire ... " The ban 
will be in effect until July 27-the· 
next time commissioners will 
consider the issue. 

Tarrant County Commissioners 
signed a similar proclamation 
Tuesday. The Tarrant County ban 
is extended until July 28. Commis
sioners will review conditions again 
at that time. 

Fire officials from both counties 
said first offenders will receive a 
written warning. Second and repeat 
offenders will be cited and required 
to pay fines. The level of the fines 
varieo with county to county. 

Jeff Edwards, Parker County fire 
marshall, said fines can reach as 
high as $1,500 and could mean up 
to 180 days in jaiL 

The bum ban does not pertain to 
outsidP grilling, as long as there is 
some cooking taking place, 
Edwards said. 

Edwards told Parker County 
Commissioners Monday that 
conditions have not improve since 
May. 

"'We've been fortunate we've 
only had a few fires that were easily 
handled," he said. 

Tarrant County Fire Marshall 
Randy Renois said offenders can 
receive a citation each day they 
burn during the ban. Each citation 
is a Class C misdemeanor, he said, 
and can cost up to $500 each. 
As of Tuesday, 167 Texas 
counties have restricted outdoor 
burning- about two-thirds of the 
state's counties. More than S,9SO 
fires fires have burned more than 
275,500 acres in the state since May 
I. 
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WATER RES TRI,CJI.ONS 

Water line break 
tough to prevent, 
tougher to predict 

Water shortage ~ 
limits productivity~ 
in high-rise offices=.t ,. 

C..:l aditioos that caused 
n.unday'!i rupture 
et-uld occur ~jwt aboot 
anywbere i.a ~e system." 

BY KIDSTA~ GolllDO-.'f 
'll'tth water.~ Sltd Roa Wtdup, Al~D Bll..L W. Hol.'fA.DA.Y 
vio:: PftSldent of Sbcrmco £Ddu:s.- s-r....,.._....._ 
tnc:s iD Dallu. ~ .:ompany Fun FORT WORTH - Some 
Wonb hlted 10 cleam the pump resuooms wouldn't wort. 1.nd 
mgmc:s. with no water to .:hill tbe com• 

"What w.i do Is take rbem IDCICW :m coaditioocn.. !be tcm-
BY Bukli.vfflA. aput, bake them. rcuscmble, pcraturcs soared iD at lean Ux 
-"---- replace the bcaria~rs I.Dd ten dowarowa hiJb·risc buildinas 

fORT WORTit- The cast· tbcm. We $boutd lave them l.)J yestenlaymommg.. 
iroa water line tbat rup_uarcd bac.li:bytbccadoflbcwcckcnd. · Forsomcc:mpiDyccs.tbatrDe:ma 
Thursday Diii:bt dates to tbc 1bc!loodwlll!rabodamag;eti adayoef:Dbusmcsacs!CICU!dtoa 
1930s. but .;lry officials sa~d lb eqwpmc111 imlaUed iD the pl.w LD. .·walCr =mat t1w fcn::cd Fort 
Wlure could 001 ~ve bccll fore- 1993. Cuy officWs had oo dam- Worth aod ~ of i.ts water cui-
seeD Ulli would !lave been d.iffi· .:.gc .:sumatc y~t.c:rday but >.U<.i tomen to ban ootdoor lll'lll!:f li!IC 31 
cult to ~L . tbcy could operue with older. 1casr Wllli ~ODday. 

"We tlave tried to do a better manually operzled .pmcnt. TarnJy C.:lfll. gave most o{ its 
job of pmitaiq; thc:u type1 of This is oor: !be first time wa.c:r 2.800 cmp\oya::s the optioa to go 
tbinp. tM 11 is ~ il:npoa&blc has flooded tbc trearment pla.nt. bomc l1ro"b.:n ~ wm:r ~ 
to say wbere it's zoing to bap- ..-tJkb was OCJDSI:JUt'tl:d in a sene~ sure alfeaed tbc .w--<."'OditiOGUJg 
pe11, ~ said Dale Ruder. dC'pury of 11fOJCCU. between 1!91 a11d sys~ for its twin !9-uory office 
Water i)epanmea1 din:ctor. 19S-t butklings. media rdaDoas mlllag'l:r 

1bis could b.appcn jusl abooc bll949. fJOOd:tran from tbe . ltonTrumbbsaid."" ..: ~ ~· 
an~ in the~~ · Trimty River kDiickc:d !be pWtt. ,_The CHy Caner towcn 'llltete 

Dry coodjtioas. combined with which wa.s rbe city'~ pnm.uy me affecta:L ;zs ~ CoatincoaJ 
btgh _water pressure, were source·Q(;tca.tcd :!"IUT,. oat of l'lna 1&1 B11111ett Plaza. where 
believed to have. ca.u.sed the J6. commisnoa for~ days. The aboul lO of tbe butldiu&'l 33 com-
ineb liae to break. flooding"lbe • drougbl: o{ me 1930s alia SD'lUDCd panic:scloscd. 
N?nh ~1 pwnp statioa with . w:uer resources. promptiag the ~F~n Wonb reCentlY Complct· into the synem. but tbal costs Deloiac md Toucbe clote:J itJ 
millions o[ plloas of warer":lDd boildlrtg of lakes to uaaw-c Fon ed improvements J.t the South money, .. Fiuelcr said. 1"bu 1' offices i.u City CGIIa' Tower II. bal: 
~ rhcciry's capacity by 89_, Wonb md Tam.ot Cowuy 1 ~!i- Holly >tatton J.mJ 1$ building 1 why [he Sault!. Holly 1tation IDUIY of its 5S worten. IIXd tap. 
~~ .. -~ "~ ·'0:~---'-~-~Je"':arsupply. - ;cwage transm.Jssionllne from was bu1lt :lftcr the 1949 t)ood. top."-'-~~~~_.__._ 

t'bJUSI:_splirm.~.,F'isselcr_·) A.adonDe,c. !5, 1974. io 1 · a. lli H'll w T dth · b .......... ___ ...,.......,........_.., 
said.~-~ ·..:.-"'2:-v.-...-; :'·acerwio"'rcmarbbJy.&imilu to·, ~t~~ ' ~ __ a,t.er real- :, to ~p;.:/o:.e:::~;~u-. m thai. clc$:d i:Dclodt!d Pia' ODe. 

Alttloligh the Water line wu Thunday !light. a_ 1t>incti w:uer A ad oa July 1. ibc bid Before the wakr line 'brc&k. Han:oun Brace CoDege Pubtisbm. 

~~~~~ ~~rmHon~:~ prou.uwasrOpenedfW:,apr~>- Water..pepanmcat~r~ ~=c:;.~~rs and 
out of commisaoa unnl at le.u;t CVt11t CUl off wucr to.mud:J of ject to double:. ;J~e c:apac!ty:~_f_- BtadiCf ~ ~-~ ~ ·'l MoslofU~~bldr: 
MoG.y · -t- • · - • · dotrmown aad 1M HOipita1 o· the Eagle M~t_ain ~ ~. ~babiliWIOG.lt •-~ c4.~ miL--_ ~·IIIXIDII by Cll'ly atkmooa. 
. ElJhl~.:,~-~ in .met.;,,~~~.;.-_:.:; .. ····- IS- ~nt f~hry. from ~0 miF_: lionto~~J!..fiverotr:v- 'tt.DDCeasualty WU'IIIe stating 
the ddufe etd_~ust be rakcn · ~ Wlla'bruk!tap- lioo _t_o "60~illioo &::lllo!!-s~.-. cn-~~-~-~-aodf~ :liilk.uFtljn:Wortb (luCkt~ 
aput. c1Ciaed iDd tbczl heated to -pcned"'m~. demand wu w~~r--ll.ep~m~o.t ·~o-~e~ ~-~· ~ .· _;.-·~ :t ::~·1tie~-I*Wllller, 
mnove ali~. ·-t¥·-:-_._-" .~: DIX ill lligb aDd it did DOt put the woman_~uyJhagiiw:za~-~--J-z.s.~~~~~_.,... .. _.._., .. · -:wbich_wu mamarlmdY oceded 

·'"They·n:~-~.::.~ same~oalbc~~ ·i':~~Jf~~~-~~:~".::. ·~~~~~?•.i.,;_by_~~~ff~-~~~ 
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>)>'!!COl. Trumbla said tbe rD .,.. 
e:r.pei;tcd tD rcopca today. MM 
n:aU SIOrCS aycd opeD. iDc!adbll""' 
'bops a.ad restaunrns in Oat:k!t » ,.,..... ..... 

.-\s coocern about tbe wala--""" 
awateak. ~ mme ~ 
es in .xbcr cities lhal pt W'llftt:1» 
from Fc:Kt Wont~ -.:r lila bq:ii 
reduci:lg nage. Ia Hahom ~ 
Public WorD Oitcctor Choft:l' 
Keaanck nked ooc of lbe ~ 
~ w-=r usen. Ubaty Qlo.-1\ 
toll. to taU :dmimal m -'* C 
~ -~ 

-rbcy 'Sald !bey woakl do .,..~ 
thing tbey caD as 1011111 it~ 
oot :u'fect productioa. whici:P6-
above a.od boeyoad wb.al we.·....:·· 
;u.ked tbcm 10 do." KcDdl:id: ~ 

A :r&'! uca iu Fort Wort!U.t· 
CCII.Soef'o':ltlOD teqUe$&: il bow CIKioo< 
wubcs wtll be affed£4. FOlio .. 
Wonh wants dl1ts oasdocw cu-"-" 
washes tlw: do D1X tec::)'C:Ie .-r !0 

oeasc opcnooas durirr&: !be ~ 
e:~d. However. the acy does ~ 
!mow how 10 enforce lbe ~ 
becwse it is aiJfu:ult D disliDpisb 
which c:uwuhes ax ~lin! 
$ystmJS. said RodDey Ramer. ~ 
lie educatioa spec:Wisl foe ~r 
Wonb.'sWita'~ .• 

Similar dccis_iOOJ outside m:. 
city ue up to u::r.diridaal 7~ 
tcmcn. be said. Pu' DD'IIJ, atiet 
such ;as Wata1p. Kdkr IIIII Hil~ 
tom City pLu 10 aDaw lbcir c;a; • 
washes to do ~ U usU.t:
ciryot'5c:WsSaid. .-:· .":.· ~~:· 

NW,a.-,.(DT)...,.., ~: _..__,_,_ .,..,. 
~~(11'7)~.&1-i":l 



Water use 
limited to 
necessities 
_.::-on \Vorlh pumps expected 
v b~ back on lint: by .\<londay : 

~:. ~.:.~;: ~.;.'.:'.!' J 
FORT WORTH - Fort Wortb and 2S of 

:> 1re~ cu.~tom~r~ ~esterday imposed , 
11Md~torv outdoor "'ater restrictions IIQ~-~-
·!vnJay 3.iter a cata~uoph!c_w_~ ~"cr. !'!fl._. _--~-~

,reak" hobbled tbc llUIIC dcli.Rt)' ~11:1 
The fr.lc!Ure' of i 3~~ · 

~11 'ee<.ll mu~h of the cenll'lldty IDcfiM:~- · 

--===--- ~~~~~01 Uo\~~_t 
MilE pumplDJ swioal\ 

,.. HoSpital WOrlo;lffS and W&lct tr'Nt~r--
·.:.0uqnt fM~a.Ja:l inn11:11e1 menL- plant.!· 
,....eatad ll out. II wt;s a redue,ed --by'' 
·ot nogllt lofeve,.,.one. abQut 16 pereeuL 
._ u. · the c:lty't ca)*:-.. ·. 
,.. A water llt'le brea~t ,, ity 10 deliYer ... 

-:ugh to prevent and 
~~n touQilfi to pr&l:l1ct, 
xat olflclaJssay. 

water durin& tbo>r 
-~rea's second~; 
hottest summer
oo m::otd. "•_-_,_• _____ -- to=::· 

1a.l .ur-cooWflOnmg unitJ. it also ra.de foc...:.i 
-on !I; hot night for pauenLS ia Medical Oifr ~ 
~~ c-c ho~pttah a.nd guesu u $IOWQto1rJiro" .. : 

.:..Occl,. The emergency abo prompced IDJu.,f 

..mds oi government and corporlk employ-~ 
~ to dismis! employees oa wt.l turned out' 
u. be the I 9th conseruuve day o( I~; 

;~;:~stimllle\i (hal the brat aft'~:·· 
lOU.oo:J people fo.:~r varymg lengdl:J of time. 

Even though one top omcia.l declared 
Thunday 111ghfi wuer mam fiLl~ Obll of 
he ccty"s worst w..ur disuten 1ft /lll:ldetp;., 
~ t).kworrW"t"EJl""PI,_6l 

CITY FINAL ----- _::: __ ._<.;._-'f-. 

IN SPORTS: Minn'esota Twins beat the Rangers, 5-J .. :.;.~,o 

Fort Worth Star!felegr~111 
www.star-telegram.com 
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·~ llistory. a oumber of people 
''Sf1hed a collective sigh of 
rei# that It dicia't occut tn the ......... --·-~ :·~or ~s. there i; ao. perfect 
ti~ tor n 10 happen." sa.id L.au~ 
Yaa.}l:OOSl.er, a spoltuwoma.n for 
Haiiia Methodist Fort Worth bos
pit.U, which went without wakr 
and air conditioning for nine 
Jllours. "But thankfully, it wu 
during the middle of the night 
and" the City ftxed the problem Ca. quickly. 10 we were able to 

~
o ~ day wi~ a pmty ~:~or· 
opcn.tioo." 
he wucr main breai: 
~ oo Fournier Street just 
Wf$1 of downtoWD about ]Q p.DL 

'·""'""""""'"'mbout 3:30 p.m. yesteniay. 
g.b the bteaic wu ll:Jc, 11 

p y· would not havo been 

*
o'_ s exec_ pt that.e.sc:ap1ng 
er flooded pumps in the 
ping Station l.lld WIUCl treat· 
t plant ne:u door. 

' that affected the distribu-
of about 80 million gallons 

o water a day tbll the North 
H Uy "plant d"tstnbi.nn to down
to n Fort Wonh, the Medical 
0 trict. down to ~bout Berry 
S et, nonh to 28lh Street and 

to the Nava.l Air Stauon. 
ale Fiueler. deputy water 

ector for the city, :lltd he 
• uld put the incident u the 

or founh-wont water·rt'lat
problem in modern hi~1ory. 

t Una ~omewhcre behind the 

~
I 91~~-ond<bedroughoof<h• 

ity official~ suspect that tlle 
iron pipe snapped under pro
~d sttest from water dem:~.nd 

rhe 'hifting of dry, cr:tcK.cd 

-

l
"lt't not unusual to have a 

w ter main break in the sum· 
1111 r, ~ said Pat Svactna, a city 
s(i>lcesman. "'Whal's ~ different 
atb.lt this wa.• that it wa.<\ ne~t to 
a twnpin1 ~tltion. It got elevated 
ffim a rout.Jne water main breai: 
to~ di•tribution problem."' 

:until woritcn can dry out and 

Etbe eight punJi:~S and get the 
1 plant back on lioe. the 

o er pumping !tiltOn' wtll 
~aio under greater stl'C!Is !han 

-~-1-"Fix_ i~l the line will help Ill. • 
s~tem m tenti:S ol ~SU!"t': but 
Wf 1t1_ll ~av~ a problem aqth 
cfactt)', Fl5seler sa•d. ·•We 

;tilt waa aboot 7 a.m. before 
Hlrril ~ bee• rcceiVltll 
"lll'ltU llaift and be-foreetl ~ and 6 
Lm.. at Cook Oul~n·s ~etllt:~.l 
Center, both of .... tuch usc .,.·a~cr 
to eool thctr chiller ur cond1hnn· .,_ 

Neither ho1pilll reponed an~· 
eiDCIJtnci~. just some diScClm· 
fori among patteniS and emplo•·· 
ec1. Fire Jepanmo:onn in F<•rt 
Worth, Burleson. Everman ll!d 

Rendon provided water to help 
tho chillers at Cook Children·s, 
but HVTis Methodist's chillers 
are too llrg'C for thai type of tcm
ponty fu:. otflcill1 sud. 
., Nunet at both facilit.i.c~ u\t'd 
fus. boctlcd w1tcr. ice and wet • , 
towcllro keep pa~.~crus comfon. 

~~·,AU Satnu Episcopal Ho~r•· 
tal, firefigbtcn ~ 8.00"J to 
10,000 gallons of water ontO the 
ait-ccmditioninl cooler to\Oo'er\ :o 
keep the I )litem oper.nmg 

""'""~•~-'' ... """~!'J41k DteDda Witt. spoil:eswoman 
for John Peter Snuth Ho•p1tal, 

·said tbc wat.et maio brcalc bad M 
. eflect at the medical cenler·~ 

Soulh Ma11\ Street location but 
caused a 1os.t l"lf watrt p~sure at 
the Diam<~nd Hill facility. Tim 
facility's au conditionong was 
~ve for a couple of hours, ....... 

know we'\·e gol enough fN 
domestic use and tirt: rn>tc·c(mn. 
but 1f people 1mg.uc. "'C thmk •t 
WJII J~i7..e the sy~tem."" 

A! a result. Fort \Vonh !llld the 
:!.5 municipalittes aml other ent1· 
tie~ to which it provides water 
have bltlDed outdoor water \l~e 
such u watering IaWlis, filling 
pools or wuhing velucles until 11 
least Monday. They :J.lw encour. 
agcll C3UUous usc of ~~oatcr 
indoo'"'. . 

Although otfici:~l~ urged wi
llntary compliance. the W.uer 
Dcpanment can cut off water :o 
people who VIOlate the b.u1 
I 'It appears that ev~r~th>n~ 
wdl be back 10 order !w ~Jrl' 
nell .,·eck." Mayor Kenn~th B~ro: 
s;u<l ··1 Jo1t"t thmk an>·N~tv ··• t:l 
hl~e a lot of ira,~s nr •IH'Jh~ tn 
lht~ pcno.J of lime."' 

Svae1na n1d ell~ ott•c·.li' 
h"f'C to keep water u<.c tn Ji">.'•H 
!JO mlllion gallon, a Ua>. Jo"n 
frPm the 27~ m1ll10n lJ!lon< 
a\er.lgcd the paM few we-e.~s 

'WaJ~in_g clothe~. 1ilkmg J 

sho.,.·er. w~shmg di>he~ - lh<"e 
do oot crNtc peak demands l1j.;c 
when people come hPmc Jnd 
tum on those l.1wn >pnnltler!."" he 
u•d 

Mosl of the ~m1ller CIIIC~ lnJ 
w3tcr eompan1c' ~upph~J "' 
Fort Worth actcQ sw1ftly ltl l<<ue 
notiCe'S of Wiler rt'Stnetions Jftcr 
Fort Wonh J.d;cd them to ~ur 
back about 10 percent. .\[Jn·. 

~,....,.,1,., ..... ,, .... r,,,.,....,-.,.n ~ 
llurt'n fn~tllart. plan! cn~~:rn~~r ~~ ('unk Choldrcn"! \ledi~•l Cnt", 
ch~ch lh~ iore h•!<P fte<hnll ""'~' rrnm All Fnrm•n Firt Oep•rtmtlll 
Jtumpn 11·u~l.. lo tilt hu•pll•!'l •ir-o:"on<.lililllltn'il: co-olhtt>: to,.rn. 

were i""lin!: 'lgn'>. put!1r>g 
11\•uce, "n -:aolc T\' ~h~nne!; 
mai11n~ rltcrs to re11Uents ~nd 
go1ng ,[,nr to JOcJr tu lien pcu
pk 

""The' ha~·cn"t sa.iJ Lhey would 
<end u.< .mJ" less. The~· JUII a~K.cU 
Ul to Cllt hJck. and we ~J\"e 
nbh~tl them."' "'.ld 03\'id Vestal. 
Fort!Sl H1tr1 ~Hy man3~er 

~a~<<11n P:r.r~. wl)":h nnlv 
ltanetl hu,,n~ F0r1 \\,,r~h v•ater 
tht~ m<•nih 1u supplement II< 
"-ell<. I< heg1nn1n~ II< r>lO.n 
rali<lnln\1. progr~m Jll<":r \lond~•. 
V.tlh """•knl< at e~e~·num~reU 
:tJJr~<,c< ·,.,atcnn~ 1111 ~·~n d:1n 

and '>dd-numhcred addresses on 
udt.l da) > 

D:~.l!a~:Fr-n \O,.:orth Airport, 
Whtch uo;uallv coosume~ 5.8 mll· 
lion to tr m1liion gallons per day, 
hu also -:u1 back on its outdoot 
wat~nng md ··w11l rely more on 
Dallas water uoul the emergency 
<uh~tdes in Fon Wonl!..~·. 
~poK.e~man I <X Oca.lcy 'laid. ; 

Muq l'f the people "wbo 
rccct~c water from the North 
Holly rl;mt rn>hahly upcncnced 
<hnrl·term prnblem~. Ctty offi· 
ctah <ard. 1">111 <lm•mto\O.D and the 
,\leULca! Diltrlcl took looa:er to 
rl!<.'<w~r 
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A& !he Na rttK liMi thousand~ 
of dnwn!owft·•orken poured 
iato bot office buiklinas wlth ~o 
worll:tng bathrooms. managers 
and executives be1an senUing 
tome of !he lur:ll:y cmn borne ear. 
ly. inc:loding employees from the 
Taady Corp .. Harcourt Brace the 33-.tor.' Co'""""'',.. 
booll: publi~ingm City Cc:nrer U ·we .,.ere lt)'U\1 to diSCQUrl.ge 
aad lbc Pier O..C offices. people from going_ to tbeU" otllces 

Although water pressure wn for the1r ,afety, ... said M.G. 
returnin1 tCI normal in Tarrant Smuh. iHOJC'Ct maaaaer of rhe 

~!!;d~~~J;:::s:~:~~~ ;;~: ~~~~e~;;:~~:~~:~:: 
working. County Jud&c Tom Van- huiiJ,ng We were wotricd tblf tl 
dergnll ~aid. could affect the IJlOlOn.'" · 

He sent all coonry employce1 The problem even reac:hed the 
home at 11 a.m.. with the e.o;cep- ICC sl.:atmg nnk at tbc Tlllliy C~· 
twn of !hose 111 the Jail. s.c:cun1y ter . .,.here :be surface wu empty 
and dat..a services depanmcnts. and a blt .. ;.oupy ~estc:rd&y morn
Tbe district attorney"s office. 1ng R1nt< ~mployee5 said tbey 
howeVer didn"t ,.. .. , lhat!ong. turned a,•,av qu1tc a few cus· 

'1 ruhzcd there was 1 problem' tomcrs. but l 1-year-old Kim 
wbcn I eoukln"t fill up my cof· Komvnhann learned about tl!.e 
fecp«.~ said Ricb.ud Alpcn. duef nnk.thc hard wa~. 
of the l1llsdcmcanor diVISIOn. ··r "It covered my whole blade.~ 
knew it wu JOtD.I to be a bad >aJd K(\trryonann. refcrTin& to the 
day.~ 111ater :h:~.t had sen!cd oo t.hc nnk 

A number of the taller t>uJid· 
ingJ had cooledtJff by nudday. 
but early yesterday. sccumy 
suards were dinuadin& people 
from tai:ing the clevaton tn tl1c 
32-tt.ory tbuc Texas Tower anU 

\munok ..... f~...-c---~ 
C""-I(........_Genloooo.HI'-

'<O:~•If H......._ t-no.\b:rt.Jod l. 
'm•lli-(;.L-_DonW...W 

,,,,...,,..ro"'"""""""-
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CITY FINAL 
IN SPORTS: Milm'esota Twins beat the Rangers: 5-3 .... rAcE!u 

fort W,ort~ SJar!felegram 
' · · www.st•,..t•legram.com · 

SATilRDAY. IULYlS.I991 

W~ter 4istrict cuts flow to Lake Arlirigton ! 
----~..,....,;,..,..,. I 
lfriMt from tAc B~ EaP MoaoWD : 

Bv .\Nrt..\1knl: 
--~.s.r__ . 

FORI' WOIUH - 'Ik Tartant RcgiooaJ 
Wala' Dislricf CUI otJ Wlter to Lake ArfutW.on 
yesttniay so 11 could boos£ supplies to Fon 

- WQ(tb after :a major -u:r main break. 
' The divcnioa W\ll ~ lbe drop i.o.lab 

- \m:!s bar is DOl cxpa:u!d to toRe .ArliDifOO in1o 
thr.: Slric::r: weekeud ~ facn( Fort Wont!. 
IZJd tbe 2S cilia md lftlel" c:ompWcs It Sl.lp..... 

1br: ~ demaDd. cu lbe district's Easr: 
Tcus ~ pipdinca may aim force tbe diSaia 
to swScb to mElle cosdy ~ pumps e;ctict 
tban ~a move m. may~ 11110 

~ Willet races lltU year for moa of~ 
IZ11 Columy. said wm:rdislno ~ Mk -1t' we do llO( get lOUie n.in to belp OUI: iD 
iDCR:aSiarlevels of Lake ArtiagtoD. it Wi.D be 
incviclhle. ~Williams said. • 

Wltboul. Bin, be sUd. rbc dislria m.,- llCICd to 
actMce a 1eu CDCr~Y efficicm boosf:l" Slllioa m 
EJmU by Auc. 3. 

Water from the district's two Ea.sr:1'cu.s 
lakes -Cedar Creek Lake .tad Rlcbland
Chambe:ts Rc:scrvoit - feeds Lake AtiiDzcoa. 
mel Fort ~·s RoD.iac HiDs W....TreaaDCU 
Plaot. The dowo!OWU Fort ~ Nonb. Holly 
pumpiog_ SGDOrt. danlapd by tbc ~ lll'llt:r 
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t..u md ua WcrdL. - · 
Williams said l:bc dislrid: il teadizll about. 

170 totllioo pllam o( Wiler • Uy . .iD:IPdiaC 30 '. 
llli.llioa to 40 millioa plkiDs m. oorma.ily ! 

=::!!:r~~~Hilll~ J ..... ~ 
Ou::t. ~ .... ~~-

PI.erte-8..-.::b plaal iD AdiDp::a. Slid tbr: drop ia 
lab k:Yds 'l'iD. QDIC*IIe !be c:irT _, ~ . 

t....o. ..... ...J..---- ~ 



TODAY: GRANT PROGRAM TO BRING RUBBER BOUNCING INTO WEATHERFORD 

AILYW.\TCH 

:EAJ1JER (AP)- Heat advi
y in effect through Wcdnes-

Aftemoon heat index values 
~ to 115 degrees. Tonight. 
u with a low in the l~r 80s. 
Jth wind 5-15 mph. Tuesday, 
~tly sunny and hot with a high 
r 104. South wind 10-10 mph. 
-=nded forecast. Tuesday night 
1ugh Friday, panly cloudy, hot 
s and mostlv clear, warm 

.1ts. Lows arOund 80. Highs 
J to 106. 

--t::; 
ALIAS (AP) -In Texas, it's 
~ven when the sun isn't shin-

:1e 82-degrec: low on Sunday 
ming was the 24th time this 
.r that the low temperarure 
:. not below 80, according to 

National Weather Service. 
: old record of 23 was set Sat

"Y· 
1e low temperatures have not 
.:n this high since 1980's infa. 
usly bot summer, when the 

"s hovered above 80 for 22 
s. 

':'tat kind of sustained beat,. 
hout any respite in the mom-

,_. 

The Weatherford 

Serving Weatherford and Parker County 

MONDAY 
July 27, 1998 

Stock ponds, tanks quickly drying up 

50 cents 
10 pages, 1 section 

~moeru ?boco try BNd 3lkhael. Moo.. 

For area catde, thia .mmmer's drought is not only uncomfortable -but dangerous as welL Stock ponds and tanks are quickly drying' up. Even 
worse, the water. at.ib lower levels stagnates. This is part of the reason President Clinton has granted disaste.r aid to all Texas coantie. where 
farmenr: and i-ancherii.are· being so hard-hit by drought conditions. - · 

' . ·.. . ;:\ ... ~_, .. ,. 
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Burn 
bans 
extended 

More bad news about the weather 
left Parker and Tarrant county 
officials once again with no choice. 

Outside burning bans in both 
counties have been extended one 
week. 

Parker County Judge Ben Long 
Monday morning once again signed 
a proclamation declaring a burn ban 
based on "the imminent threat of 
disaster from wildfire ... " The ban 
will be in effect until Aug. 3 -the 
next time commissioners will 
consider the issue. 

Tarrant County Commissioners 
signed a similar proclamation 
Tuesday. The Tarrant County ban 
is extended until Aug. 4. Commis
sioners will review conditions again 
at that time. 

J.D. Johnson, commissioner for 
Tarrant County's precinct 4, said 
ban could continue indefinitely. 

"We will keep this going, I can 
assure you, until we get some rain," 
he said. "It's like having the 
powder and waiting for something 
to happen." 

Fire officials from both counties 
said first offenders will receive a 
written warning. Second and repeat 
offenders will be cited and required 
to pay fines. The level of the fines 
varies with county to county. 

Jeff Edwards, Parker County fire 
marshall, said fines can reach as 
high as $1,500 and could mean up 
to 180 days in jail. 

The burn ban does not pertain to 
outside grilling, as long as there is 
some cooking taking place, 
Edwards said. 

Edwards said most people seem 
to remember all too well the 
Poolville fire that destroyed 
thousands of acres in 1996. That 
fire was started by outdoor burning 
on a windy day. 

"We've had excellent compli
ance so far," he said. 

Tarrant County Fire Marshall 
Randy Renois said offenders can 
receive a citation each day they 
burn during the ban. Each citation 
is a Class C misdemeanor, he said, 
and can cost up to $500 each. 

Renois said grass fires in Tarrant 
County "are continuing to increase 
in numbers and size each week." 

Subsequently, all fire depart
ments have been placed on alert due 
to the "deteriorating weather 
conditions," Renois said. 

Parker County had a scare of its 
own this past weekend. 

Low humidity and record-setting 
heat is being blamed for a grass fire 
which burned about 500 acres near 
U.S. 180 West. A spark from a 
passing Union Pacific Railroad train 
touched off the fire. The fire started 
along the tracks and spread to 
surrounding pastures. 

Firefighters from Poolville, 
Central, Weatherford, Adell-Whitt 
and other precinct )2 fire depart
ments fought the blaze. 

Recent reports show that 167 
Texas counties have restricted 
outdoor burning- about two-thirds 
of the state's counties. More than 
5,950 fires have burned more than 
275,500 acres in the state since May 
1. 



Parker County may benefit 
from tobacco lawsuit 
See page 2A 

Boosters continue raising 
funds for band's London Trip 
See page 9A 

Inside: 
Pollee reports ................ SA Sports ..................... 12-13A 
Obituaries ................... 6-7 A Opinion ................... 14-15A 
Society .................... 9·1 OA Movie Man ............•...... 16A 

Church Page··········:···· 11A Classified ................. 1-126 

eNews 
50¢ 

Thursd:t)·, .lui)' 311, 1998 Volume 47, Number 5 28 pngcs plus supplements Azlc, Texas 760211 

Drought of 1998leaves Texas, Texans high and dry 

D
rought is nothing new to 
Texans. As Junction native 
Rana Williamson points out 

in her wry little book, \Vhen 
the Catfish Had Ticks. this 
summer's dry conditions arc 

part of a "cyclical. mctcorologic31.struggle 
dating back to the 15th century, when an 
early occurrence destroyed the Antelope 
Creek (community), a native culture on the 
Canadian River." 

Her book is a charming compilation of 
homespun humor related to the weather. 
It is a recommended read for anyone who 
finds consolation in Texas wit, such as: ''It 
was so dry in Jones County, the trees started 
chasing the dogs." 

But familiarity with drought docsn 't make 
it any less painful for the farmer.; and ranchers 
who have been left high and dry. 

The Texas Agrlculture Extension Service 
estimates Texas' loss in hay production will 
cost $175 million statewide this summer. 
The loss of direct income to agriculture 
producers totals $517 million ~o far, with 
cot!on producers having experienced an 

estimated loss of $157 million. People all 
across the state are hurting. 

This situation requires that we immediately 
bring into play all existing federa.J government 
rc~ources that can be of help. On June 23 
I alerted Agriculture Secretary Dan Glickman 
to the extremely hazardous conditions that 
Texas is e:w.:pcriencing this summer. and asked 
that he release Conservation Reserve Prugram 
(CRP) acres lo provide Texas farmers and 
ranchers with emergency drought assistance. 

This drought is more than an agricultural 
disaster. Insufficient rainfall across Texas 
has resulted in extreme fire conditions in 
207 ofTe.us' 254 counties. And the National 
Weather Service is predicting above-average 
temperatures and no precipitation for much 
of the state through the summer. 

We've all seen what this summer's 
horrendous wildfires have been doing to 
Florida. We don't want a repeat of that 
scenario in Texas. 

Federal a~sistance is now making available 
several programs to help Texas firefighters, 
fanners and rnnchers prevent conditions from 
deteriorating further. Emergency loans, CRP 

haying and grazing, and crop insurance are 
some of the important tools that could do 
more to assist our producers. 

Earlier this summer, at my request, the 
U.S. Department of Agriculture's Risk 
Management Agency agreed to delay making 
some proposed changes in the way crop 
insurance policy claims are appraised on 
seed that fails to grow due to a lack of rain. 
The original appraisal period, seven days, 
remains in effect. The agency's draft 
regulation would have deferred these 
appraisals to 25 days after the final plant 
date, a proposal that worried many growers. 

In a Senate Resolution offered in June, 
Secretary Glickman was instructed to: 

• Ensure that local Fann Service Agency 
offices are equipped with adequate personnel 
in drought-stricken areas to assist producers 
with disaster loan applications; 

• Direct the U.S. Forest Service to assist 
the State ofTexa.• and the Federal Emergency 
Management Agency in pre-positioning fire
fighting equipment and other appropriate 
resources in affected Texas counties; 

• Authorize haying and grazing on CRP 

GUEST COLUMN 
Kay Bailey Hutchison 

acreage (so far 35 countries have been 
released for grazing only); 

• Implement an emergency plan to help 
prevent wildfires. 

As is the case during any drought, all 
Texans have a stake in its outcome. While 
fanners and ranchers are feeling the pinch 
now, over the long term everyone will suffer 
the consequences in the grocery store check4 

out line and elsewhere in our economy. While 
the possibility of wildfire presents an 
immediate threat, over the long haul drought 
can depress property values, reduciligihe 
tax revenues on which school districts and 
local governments depend. And inevitably, 
drought increases the competition for scarce 
water resources among municipalities, 
agriculture and wildlife preservation efforts. 

There's an old joke that says the success 
of a "Rainmaker" depends on his timing. 
We can't change the weather. But what we 
can do is work together, as Texans always 
have. to limit the damage wherever we can. 

For more information on the programs 
mentioned in this column, contact the Texas 
Department of Agriculture at (877) 429-1998, 
toll-free. 

KAy Bailty Hutchison U a U.S. s~ntllor from T~l:4S 
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The 

Rain helped some - water 
rates will help more 
Dear Editor: 

1\vo important events occurred on Friday [July17] 
that should have a significant impact on Willow Park. 

1. The Squaw Creek Steakhouse had its grand 
opening, and 

2. It Rained. 

Just how significant these events will be remains 
to be seen, but they are a definite start in the right 
direction. Willow Park has needed a good family 
restaurant that is reasonably priced and in an attrac
tive setting for a long time. With this enterprise plus a 
few more commercial operations, the City of Willow 
Park could reduce or eliminate the citizens' tax bur
den. 

We can't expect that Squaw Creek Steakhouse and 
Squaw Creek Downs will ever be able- to provide the 
income to the City that 1iinity Meadows Raceway pro
vided, but a few more retail enterprises will help the 
city tremendously. · 

And of course; it RAINED. It was very enjoyable to 
watch the rain during dinner at Squaw Creek. Some of 
the city received more than others, I heard from almost 
two inches in the southern part of the city to a few tenths 
at my house, but it was wonderful while it lasted. 

Unfortunately a little rain won't solve the mayor's 
water problems. Until the mayor gets serious about 
solving the water problems for the whole city, we 
shouldn't expect inadequate conservation measures to 
have much impact. About a year ago I suggested that 
the Water Rates be adjusted to bring our water rates in 
.line with surrounding communities. This would also 
q~eas" the water charges f~~-t!Jos~.!=i~~_thatprac
tice .coiiiervation of their water resources and increase· 'die .;.at~ ~arges for tho~e that do not: ·;:c·;·~ H.,-,!, 
.. ·;--.--... :.;t· ,, __ , .. ,..,_-_:l· ~".:.--:."-::'.0::~---:J 

Ken F"JSher 
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Aledo restricts 
watering 
hours 

In order to maintain an ade
quate water supply, the City of Aledo 
is restricting outside water usage to 
8 to 10 a.m. and 8 to 10 p.m. 

The odd/even watering days 
· remain in effect. 

The precautions are necessary 
to preserve the production capaci
ty of the water wells and pump 
equipment. Because of the extend
ed drought, unprecedented 
demands have been placed on the 
wells and pumps. 

City officials thank residents 
for their continued cooperation and 
compliance. 
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Thesday ·afternoon fire 
chars Aledo ranch land 
by Christopher Amos 

The familiar smell of grass fire filled the air in east Parker Country as 
a swift wind hurried flames across a section of the D Bar B Ranch Thesday 
afternoon. The fire was reported just after. 5:00 pm and the call for rein
forcement went out almost immediately as flames swept the hill land less 
than a mile from Aledo. 

Ranch hands fanned out across the bumpy terrain in pickup trucks to 
herd cattle and donkeys out of the path of the flames. One herd was relo
cated just ten minutes before the fire consumed the trees where the live
stock had been enjoying a rest in the shade. 

By six thirty the fire had passed over about thirty acres and was still 
being battled by firefighters from several local departments. The black
ened hills could be seen for miles smoldering just southwest of Aledo. 

"We may be here into the night," said independent firefighter Danny 
Mallard, while washing his blackened face with a fire hose. Mallard is a 
local business owner that purchased his own. professional equipment to 
fight fires in cooperation with area fire department. "Me and my wife ... 
this is our way of giving back to the people." 

Other volunteers offered help and filled the drained fire trucks by 
hand from a water reserve. By 8: 15 the sun was setting and all depart
ments were still busy dousing the flames, but the worst appeared to be 
over. At press time Thesday evening firefighters were still fighting the fire. 
Updated details will be posted to our web page at community-news.com. 
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W~ter occuR,iest}:~~~
Willow Park· ..... :.''.·v~1~~ 

· ··:~~~-u 1 

council· meet~-~ 
• ·by Margaret Wmtetsole "Continuing on that· thought,. 

Changes to the Willow Park though; Martin continu~.~ "!!!lee. 
Emergency Water Rationing Plan we get into deciding on"one '?{.we. 
added a $50 to $500 fine for many options being presentee!~ us 
rationing viola[Ors. as a result of the water study~We 

The amended plan also eJimj.''· initiated last fall, we will ·"f.~'..: 
ing: at needing, hopefullr.·: . .&_ '-'' nated placing resttictors in water ... ~ monetary assistance in estab~_ · v-; 

lines to limit violators:· water u~e. -
a ~e from one of the area! . .. ~-."-~;1_ 

The Willow Park City Council 
voted to amend the plan at its regu
lar meeting July 21 to provide the 
city with a more effective onlinance. 

The city has had a fine for viola
tors in the past. B4t. in an_ interview 
after the meeting, City Adminimator 
Guy Natale said that putting the fine 
In the amendment rather than refer. 
ring to a general fine in the Code of 
Otdinances preamble would prevent 
challenges to the fine. 

In addition, Natale said the 
amendment eliminated flow restric
tors because they did not accom
plish the goal to limit usage since 

,, violators would allow their water to 
run for longer periods of time. · 

water rate procedure. 

"They will look more favl!rably 
upon us if we have volUntarily 
instituted conservation media· 
nisms within our operations.":-·.· -.. .-! ... · '•1-P.~--~.· 

Higdon argued that average, <;it>-. 
zens would not understand the issUe. -· ., 

Martin suggested a oowri .hall 
meeting as an open forum for 'iUs-" 
cussion, which Coundlma.n 
Bertling supponed. · .. ·, 

Bertling, who liked the rate 
idea. said, "As weVe seen over-·the. 
last two months." whether: ·-·we 
impose fines or not, I think ec»
, nomic incentive is a much p101e 

• appropriate way to try to =~ : 
-co~~tion of the water~!; 

Bertling moved to have ,the~ 

Such a procedure would 
charge a base rate for a specified 
amount of water. The city would 
then set additional graduated fees 
for any usage above that amount .... 

. . 't"': ,1-.....: ~· 

More infonnation.from. 
Willow Park's meeting 

For example, for each · 1000 
gallons up to 30,000 gallons, the 
city might charge $2.50, for usage 

is on page A4. · · '·:· ·· 

up to 45,000 gallons $2.75 and up 
to 6o,ooo s3.oo. Wastewater Rates 

Mayor Les Cooley emphasized . . Moving· to was;OWO:~j~, 
that increasing water rates was not ·the council discussed methods lor 

~~ intent of establis~'~' ~~: . ~"'l!!!>g ~entillj~~~~ ; 
atmg wa,te~ rate.: < .. ,~,;0"<':' .,_ '. -:: ... :tlie''citjr.',-billi' eo~ .. ~al.·: 
. ~our water system is ~otburt·' -~astew3ter rates ar:1Q9~9(' 
mg as far~ money ... The. ~~t of-: ~ater use because~- . ,~ .-, · 
an -~anng wate~ ra~~ ~~~~~~~;\.i.o~:~~ercial pro _ :~~r: 
vanon. , <~-~~:(:'~::~l~~e.~~t~ater ~~: '1J:·t _· 
' The mayor mentioneq tl_>at to , , Residents, on the othe!".~' · 
get _a~y future state •.help :.Y!ith ~-use _wa-ter _'to irriga:re:r ~~~~.. ~-;.-. 
obt~g a surface water supply especially in the summer IIIOI). •J , 
the cty must show some method of The mayor explainec!•:~?t: 
conservanon. . . charging 100 percent of ,watenise . 

Resident Sue Higdon asked if would be unfair to residentiall!SO<S-
the ra~e was a technicality to get The council un.,ili,o~ly; 
state aid. approved a motion by Bertliiii"to 

Councilman Martin responded, "establish an ordinance ior!raidi:n·' 
saying, "This is a conservation tial wastewater rateS" ~-9~0n 
method, inn:tyopinion.. · eith~ an average water'.~~-!pr··_. 

Martin added, "·:·.-~~oul.d be ,: the previous ~mber,Jan~and; , 
looking :.at.~ )<:g""!/~ ;q~.any Fehwary or, if no average ... , .. ~~~- .. 
~~ in~era~~n ~~~ ~te: ·· 7,a<p g~ons usage per ~~J:,~ ~ _. 
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WP Council debates road repairs, sche.dules speCial· meeting 
by Morpret Wln1et10le 

The Willow Park c:Uy oouncil 
debat<d road repairs and ....... 
ined ways 10 fill lhe Boanl of 
Adjustmems at iiS meetiog July 21. 

Board of 
Adjustments 

Currendy, the Board of 
Adjustmenu (BOA) bas only 
three members but needs five. 

Until more volunteers come 
forward, the councilmen may 
have to act as the BOA. r.he city's 
govemmencal body that reviews 
requests for variances to zoning 
ordinances. 

Councilman Sam BenUng 
moved to have the mayor and 
city ·anomey examine the 
reqW..ments necessary for the 
dty council to ~ ~ the board. 

The motion passed unani· 
mously. 

Roads 
Councilman Benling called 

for dedicating swplus city funds 
for road repair. 

Benling argued for ear· 
, m.arlcing some of the funds since, 
in his opinion, roads were "'the 

i number one issue on dtizens' 
:minds." 

Martin pointed out that the 
. city had a swplus because it had 
; not spent money already allocat

ed for roads. 

"So absolutely." Manin said, 
j•some of this money is ear· 
i marked for roack, and we ought 
: to get on with iL 

"And it doesn' appear lil<e • 
at least until after the November 
elections - we're likely to get any 
assistance from the county 
precinct. .. 

Manin recommended defer· 
ring the discussion until the bud

. get workshop the following 
j week. 

Summing up his views on 
the matter, Benling said, "I think 
the city council, as a body, 
should upress an interest and 
desire to expend funds from the 
Maintenance and Operations 
budget of the city in excess ro 
those that are pennanendy dedi· 
cated to roads to repairing the 
road Structure in Willow Pack." 

The mayor corrected the use 
of the wool surplus. 

"I hope the paper under· 
stands that the city does not in 
fact have a swplus penny, period. 

"We have means to spend 
those dollars wisely. • 

In addition, the mayor: criti
cized past city governments, say
ing they "never looked to tomor
row. 

""'That's the reason we're in 
the shape we're in today. 

"We have some money 
available. We have the possibili
ty to have surface water. 

'Tm working on the possibil
ity of getting state roads in our 
city. which our attorney tells .me 
we have to have some dollars for. 

"So lee's not foolishly call 
the little bit of money we have, 
which is absolutely nothing, sur
plus and go spending it foolishly. 

"We have the money avail
able ..• to fix the roads, and it's 
earmarked for that. 

"I think through prudent 
spending over the Ia>! yeat the 
faa that we have a few dollars we 
did not spend, which is not sur
plus, should be spent more wisely 
than going out here and doing 
roads, which needs 10 be done. 

•But we also need to think 
about our city a year or rwo 
down the road." 

"A year or two down the 
road, we're going to need $0me 
more. things. 

'"In order to do that, we 
need to save our pennies now, 

and not just go· spend them 
because they're there. 

"I'm totally against it.'" 

The council took no action 
on the item. 

On another road item, 
Bertling spoke to the council 
about parking on Ranch House 
Road, which creates hazardous 
driving conditions, particularly 
at rulVes. 

The mayor stressed a seri· 
ow problem south of the high
way where IS-wheelers park 
near lhe McDonalds. 

Bertling moved to authorize 
the mayor to create an ordinance 
that prevents stopping, stand or 
parking on Ranch House Road. 

The motion passed unani
mously. 

Appointments of 
City Officials 

On the lighter side, the 
council unanimously passed a 
motion by Benling to create the 
office of city anomey although 
the city has an anomey. 

The mayor explained that 
the cicy did not previously have 
the office as described by the 
governmem code. 

The council also unani· 
mously passed a motion to 
appoim Ciry Secretary Hetty 
Haggard and City 
Administrator/Treasurer Guy 
Natale to their offices. 

Haggard has worked for the 
ciry for about one year and 
Natale about seven years, but 
neilher one had ever been offi· 
cially appointed to their posi
tions. 

1998·99 Budget 
The council set 7 p.m. 

Thesday, July 28, and possibly 

, ·ThUrsday, July 30, as workshop 
. dates for the preliminary review 

of the 98·99 budget. 

Mayor's Update 
The mayor announced that 

the ciry has given permission to 
award a contract to install a 
waterline to the south side of J. 
20. 

1"hings are moving along as 
planned," Cooley said. 

According to the contract, 
work should be completed in 
130 days. 

On a second item, the 
mayor noted that while water 
rationing started out "pretty 
rocky," citizens have been obey
ing the rationing. 

•our tanks finally filled up. 
Our wells are getting a rest." 

Cooley also said that lhe city 
plans to drill another well in the 
ninity aquifer. 

Citizens' 
Presentations 

Resident Maxine Alford 
stood before the council to ask 
for their help in solving a legal 
issue. 

Alford told the council that 
a prominent Fort Worth develop
er and his family presented a 
petition for annexation of land, 
claiming the Alford property as 
part of that land. The city coun
cil at that time determined the 
developer's claims were llUe and 
annexed the land in 1963. 

nonce passed in 1963 sinre lhe 
developer did not own her propeny 

~ayor Cooley told Alford 
that Ci[y Attorney Rider Scott 
would look imo the problem. 

In further bwiness, the city 
council 

• v01ed four to one on a motion 
by Councilman Martin for the 
city to continue its oral connact 
with Thxas Bank as lhe dty's 
depository and to request that 
complete information be sup
plied to the council for action at 
the next meeting. Councilman 
Denting opposed the motion. 

• approved lhe minutes for the 
June 16 regular and the July 9 
special meeting. 

Because of the late hour, the 
council did not get to every item 
on the agenda. Council members 
voted to hold a special meeting 
at 7 p.m. Thursday, July 30, to 
cover the following items: 

J. discussion on ordinance 362· 
94, amending Willow Park Code 
of Ordinances, Chapter 3, 
Section 3.10;4. 

K. discwsion/action on review· 
ing Code of Ontinances, Chapter 
5, Anicle 5.400 Fireworks, for 
possible rewrite or clarificatjon. 

M. discussion/action on 
drainage work with the City of 
Willow Park. 

N. discussion on road speed lim· 
its. 

0. discussion on police patrol 
procedures and expected duties. 

~The CitY never notified The next "regl.i'laf-mee.ting as 
Alford of ·~e annexation. She scheduled for 7 p.m. August 18, 
did not knOW Of the annexation ·t ~1998. · 
until the .city council chang~ ..J"if"t;.··o,; . .''-. .,.--,.-. --:--:----:-1 
the map ·;;. 1988, show;;,g lU.i- ,; ·~\ldget workshop and 
property ln$1de the qty limits •. /:f: Weclal meeting 

AlfOJd' ......,.;~~>< jii<Setlt city Thursday July 28, 7 
muncil to ameno the metes and m 
\:"unds of lhe ~tion onli- LP:....· -·------~'--'· 

July 30, 1998 

Changes, to Willow 
Park's Emergency 
Rationing Plan 
The WiUow Park City Council amended the city's 
Emergency Walt:r R.anunmg Plan by deleting the fol· 
lowmg: 

Upon fmt knowinx viol.uion, and With 1he con· 
cuneuce uf the Mayor. or the Mayor Pro Tern if the 
Mayor is unavailable, the walt:IWOrks may install a 
fluw restricter m the line 10 limil 11K- .amounl of water 
which will pass lhrough lbe meter in a nvenry·four 
{24) hour penod. The cost to be challl:c::d to 1he cw· 
lomer·~ accuum shall be in acconJ;mcc:: wnh §11.203 

Upon subsequent viola1ion(s), the waterworks 
may u:rminale service at the meter fur .a period of 
scvc:n (7) dap, or wuil the end of lht: calendac 
molllh. whichever is le:.s. lbe uonnal ft:a 10 dis.:on· 
nect and reconnt:ct service of the wa1erworks :.hall 
apply for reswralioo oi st:rvice UJ. accordance with § 
11.204. 

The council funber amend~d the plan by addinJ 
the following: 

I It shall be unlawful 10 viula1e any tenn or condi· 
tion imposed Wlder the Emerxency W..ter R.atioJlina: 
Plan. A cwtom~.:r who violate' any tenn or condition 
imposed by the emugcnl'Y rationinx notice may be 
issual a citation, or for the l'irn violation thereof, the 
cwtonlfi!'r may receive .a wriuen warning or citation. 
Each separate occurwnce or d.iy of violation shall bt: 
deemed a separatt: offcn.s.e. Each offenSfi!' stw.ll bt: puo· 
i:ilied by a fine uf not le:.s lhan $50 nor more than $500. 

2 A.ny customt:r who aftt:r receivinJ a citadon or 
writlen warning may upon .any subsequent violation 
of any term or condnion imposed by lhe emergency 
rationing notice, have wa1er service tennin.ated. The 
tenninalion shall be by the waterworks of the City of 
Willow P•uk, Taas. Tennmation does nut require con· 
viction in a coun of jurisdiction and 1he dismissal, 
iicquiual or other di.spositiun of a citation under ( 1} 
above is not an affimunive defense. 1ennination of 
water service is in addiliun 10 any other penal()" which 
may bt: impoSii!'d hen:und~.:r. Tlu: period of 1erminalion 
shaU not exct:ed :.even (7) days and restoration shall 
be as provided in Chapu~r 1 1, Arude 1 1.204 indudinJ 
payment of disconnect and reconnect fet:s. Wa1er util· 
itifi!'S shall !.It: n:cuMected immedia1dy upon applic.a· 
tion 1u 1he watt:rwurks and compliance with provi· 
sions uf d1apter 11, Article 11.204. Said recoMection 
shall not Ue a ddt:llSC, b<lr or nuu~~:a1ion of any offense 
a~ allc~~:ed in (I) hereof. 

Any appeal by the cwtomer of termination of 
warer service to a locoi1iun ihall be to the Mayor upon 
a finding of imminent ~nous ht:alth risk, as required 
herein, may mudify the period of tem1ination that is 
set (onh in (2) by lhe waterworlu if provided compe
tent, n:U...ble written ducumentlltion of lhc imminent 
sc:rtous health rhk !hat is life t~uteninJ and unavilll· 
ability of any other adequate water SOUKe. llwc deci
sion uf the Mayor may be appealed by the aasromer 
to the Hoard of Adjusuncm. Said appe».l ~h111l be 
under the ~amc ~landoud~ of pruuf as set un herein. 



Deer Cre~k residents, developer 
reach agreement over lake us~ 
by Randy Keck 

Deer Creek developer Doyle 
Hanley reached an agreement with 
Deer Creek property owners 
Monday night not to pump addi
tional water from the area lake for 
paving purposes. 

According to residents who 
live around the lake, water had 
been pumped from the lake "at the 
approximate rate of 10,000 to 
15,000 gallons per hour," and used 
by the paving contractor in road 
construction work in Deer Creek 
Phase Vll. 

Hanley appeared at a me~ting 
of approximately 30 lake property 
homeowners Monday night to con
firm that water had been drawn 
from the lake, but that it had been · 
stopped pending the outcome of 
the meeting. 

Hanley said he had a permit to 
pump a determined amount of 
water from the lake, and said that 
approximately 1000 barrels had 
been pumped, and that another 
1000 barrels would be needed to 
complete the paving. 

He also added that there was 
no way water could have been 
pumped at 10,000 to 15,000 gal
lons per hour with the equipment 
which was used. 

Residents questioned both the 
use of the water, since the permit 
was for agricultural purposes, and 
the practice of pumping water from 
the lake, since an "unwritten rule" 
among residents aroUnd the lake 
had kept them from using the 
water in the lake themselves, and 
because drought conditions were 
already causing the lake level to 
drop significandy. 

Hanley replied that it is very 
difficult to find water for paving 
right now, and that he did not want 
to take the water out of the resi
dents' water system, since that sys
tem was already taxed due to resi
dential use. 

He did agree, however,. to find 
another source for the water. 

When questioned by resident 
David Walker about concerns that 
Deer Creek Water Works, Hanley's 
company, would be overtaxed 
when Phase VII went on line, 
Hanley responded that he had 
plans for at least three new wells in 
the future. The first, he said, would 
be drilled this fall. 

He explained that the wells 
needed to be set some distance 
apart in order to reduce strain on 
the aquifers from which the water 
is drawn. 

When asked why a new well 
could not be drilled sooner, Hanley 
said that right now, well drilling 
companies are in high demand, and 
that most are doing pump work to 
keep existing customers in water. 

One resident also asked about 
four occasions of water outages 
that had occurred in the last 30 
days. One of those outages was 
when a pump broke down. The 
other three, Hanley explained, 
were caused by such high demand 
that the system had to be closed 
down in order to recover. 

He said that at peak times 
everyone is running low on water. 
He said there are some residents 
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who don't care about conservation, 
and that those few were causing 
,the probleins f':r everyone else. 

The residents at the meeting 
said they wanted to work coopera
tively with Hanley regarding the 
water system, but many felt the 
tone of notices which had been dis
tributed by Deer Creek Water 
Works had been too adversarial. 

Resident Jeff Brookshire said it 
might have been better if Hanley 
had taken a "dear friend" 
approach. Hanley joked that based 
on some of the letters he received, 
"friend" would be a difficult word 
to use. 

Brookshire agreed that the res
idents needed to pitch in during 
drought conditions. Speaking to 
Haniey, he said "Not only do you 
have to do what's right, we have to 
do what's right." 

The lake property owners will 
be meeting again Thursday to work 
toward establishing permanent 
guidelines for lake use. 

Water study meeting Aug 4 
The . Parker County Utility 

District Number 1 will hold its 
second public meeting relating to 
the Southeastern Parker County 
Water Srudy on Thesday, August 4 
at 7 p.m. in the City of Willow 
Park Council Chambers at 101 
Stagecoach 1I'ail in Willow Park. 

All interested persons are 
encouraged to attend. For addi
tional information, contact Kelly 
Carta of Teague Nail and Perkins 
at 817-336-5773. 



Water Rationing, 
Update 
City of Aledo: The <::ity cif Aledo 
has now restrich~d outdoor 
watering hours under its 
rationing · plan~ Houses with 
even-numbered addresses can 
water on even-numbered·. da'fs, ' 
and odd-numbered addresses cail . 
water on_odd numbered days 
between the hours of 8 and 10 
a.m. and 8 and 10 p.m. ·· · 

City of Willow Pai'k: Odcl!Even 
rationing continues, with water
ing allowed between the hours of 
8 and 10 a.m. and 8 and 10 p.m. 
Hand-watering only is allo~ed -
no sprinklers. ·, :: , 

Both cities expressed appte-·. 
ciation for those who are abiding 
by the watering restrictions. 
Water Conservation Tips: more 
water conservation tips can be 
found on page A5. 
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City opts to ration water 
by Edwin Newton 
The Springtown Epigraph 

With Springtown's water system 
operating at capacity, the city 
council has opted for water 
rationing. 

The council passed Ordinance 
389 Monday night, giving the 
council and Mayor Thomas Gentry 
the power to regulate the water 
situation, now and in the future. 

The council adopted a water 
rationing policy that allows folks 
with odd-numbered water bill 
addresses, such as 101 or 103, to 
water only on odd numbered days 
- Thesday, Thursday and Saturday. 
Water customers with even 
numbered addresses should water 
only on even numbered days -
Monday, Wednesday and Friday. 
Folks with odd numbered addresses 
may not water on two consecutive 
days, such as July 31 and Aug. I. 

The water rationing pertains only 
to gardening, watering yards or 
washing cars. Local businesses. as 
are also included. 

Rationing officially goes into 
affect Friday. 

Monte Taylor, public works 
director, said the city is currently 
operating within the capacity of the 
water treatment plant. However, he 
said the city's water usage has been 
steadily increasing. As of late, 
water usage has exceeded 500,000 
to 525,000 gallons per day. 

' ' We want everyone 
out there to be 

informed. We don't 
want to go out there 

and start writing 
citations. 

Thomas Gentry 
Springtown Mayor 

"The range we would like to 
maintain is between 350,000 and 
450.000 gallons (of usage) per 
day," Taylor said. "If we stay at 
this range, the treatment facility can 
be operated at its optimum 
efficiency." 

Taylor said the priority is to 
maintain enough water for drinking 
and fighting fires. 

Taylor said the next 7 to lO days 
should tell whether or not water 
rationing has provided the necessary 
relief. If it has not, outside watering 
could be prohibited for entire 
weekend periods - from noon 
Friday until noon Monday. 

Beginning next week, 
Springtown police officers will be 
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issuing warnings for water 
customers who do not observe odd
even water rationing. A second 
offense could meet with a citation 
and a fine not to exceed $2.000. 

The ··ordinance has been pub
lished in the Springtown Epigraph, 
as well as posted at city hall. Water 
rationing will also be mentioned on. 
customer utility bills. 

"We want everyone out there to 
be informed," mayor Gentry said. 
"We don't want to go out there and 
stan writing citations. •• 

Cindy Hall, interim city 
administrator, said water rationing 
is part of a "pro-active" approach 
in preventing a larger problem. City 
crews have already had to repair 
some water leaks. Water lines are 
beginning to shift within the dry 
ground, causing some to break. she 
said. Since many of lines are made 
out of old, clay-like material, 
continued stress could cause more 
leakage. 

"We don't want to wait until we 
get to a crisis situation," she said. 

Persons who own individual 
wells will not be subject to water 
rationing. Gentry said the city will 
try to keep track of who has an 
individual welL 

The ordinance gives mayor 
Gentry the power to make any other 
watering restrictions without having 
to write another ordinance. 

Springtown, Texas 76082 
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Grass lire burns home, swimming pool 

\ lirl·-tlaul:l~t!l \\\imminc puul lit''i in front of :1 mohilt• home 
rhar ht~rncd after :1 !!rao;<; fin· <ipn·ad to a rco;idcntiul an·a nf 
\\e:IIIH·rford _\l'<;tenla~. {'r:lig Gardner. right, hoses dm\n the 

mohile hnm('. Gardner lin<; ne\t door and 'laid he feared that lhe 
fire might "pn•ad. Tlw n" ncr nf the mnhih' home had bi.'CR evacu· 
a It'Ll t:Jrlit:r. s·r ()R't 0'-l" PAGE 28 

--------------------------

Warm memories 
Seniors recall life in days hcfore air conditioning 

,. Fr:n 'Ncrth 
lifts ,e,:r,CIIOr~s 

(Jil -;u~cJoor 

'.\'<Jlf'r':'lJ 
Pilge SA 

· · ·"~ r o" • 'r,, I ~ \\ • ' 

Clr11\\ 1n~ ur, (lfl hi..; d.1dd) ·" \\'c..;t 

Tn,1, I arm ;mtl ranch. l.~lnll;uu Rll~.:y 
tllll'll l·ultivakd ,_.t1!ttl!l :1nd hcnkJ 
L':lltk in lllll-tk~rl'L' tcmpcraturc..; 
under :1 'C\'Iclung -;un 

.\ \\ tdc-hrimmcd hat ..;IHJt:J h1'-l 
hl·:td. ! k d1 ;n1k w:1h·r. Hl· J•Un 't u_-;c 

a fan to CU!)l oft l..,~cau'c he'd rK\l'f 

'l:?:..'n ''Ill' .. \mi. ht' :-;,1: '· he nc\'Cf 

n'mpl<llnt'd 
··1 had lll \\mk_·· the.: --:'9-:c:lH'lJ 

ranchL·r <>;ud ··rl'(lr\c didn't cPm
plain in !lw"e d;-ty.;_ The: \\Cren'r 
like these pellpk. Tht:y c..ILJn't ha\·L' 
the Ill'\\-: m~tl1.\ fnll~'\\-tllg you 

I \lo•rL· ''11 In:. \I "I\ I'.P,!L: '\) 
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How hot is it ___ '_.~_;,~l~~ 
Acompansono!wealtw : fj- · 
rel\\£en this yr!ai and 1980, • ~: 
'!.!len If'~ Metrople< llld 69 '~ j 
day; oJ 100 ~'"':' Offl)(JV~'3, ' 

Aug 1 Days of 100° 
Ye3r terr,penture or more" 

1998 106 40 
1980 104 45 

~ Record: ·or; Normal: 98 
~ • as or Au~ 1 

Curren\100" ·plus streak: 27 days 

So~roe:--Na~al 



Heat 
From Page I 

around taking pich1rcs of you. 
Every day you pick up !he paper 
or turn on the television they 
show some poor soul out there 
sweating. 

'These people out here today. 
they've got air conditioning. 
Now they can't get out in" the 
heat. 

Visions of the modern-day 
·Texan. moving like a slug across 
a sidewalk, breathless, flushed, 
..:omplaining about the heat and 
humidity. seem to make older 
Texans ~ those who grew up 
without air conditioning- shake 
their hcaJs. Whether keeping 
windows open to circulate the 
air, sleeping on the porch or 
soaking the bedsheets with water, 
they coped with the heat. 

It seems, U1ey say. that Willis 
Carrier's early 1900s invention 
- the air conditioner - has 
turned the modern-day Texan 
into a bit of a wimp when it 
comes to tolerating the heat. 

Today in the Metroplcx. 95 
percent of residential customers 
have some form of air condition
er. TU Electric spokesman Rand 
LaVonn said. Of those with air 
conditioning in the Metroplex, 70 
percent have central air, he said. 

So how did they cope before 
1\C? 

"We had some awful hot 
days," said 85-year-old Morris 
Bricker, recalling his childhood. 
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Where ifs hot, and when ... 
The official temperature is measured In a controlled setting at Dallas/Fort Worth Airport. But the heat-lurnace blast you feel when you 
step outside can be a lot hoUer. So how hot is it, really? We took a thermometer out on a recent day when the official temperature 
reached a high of 102 degrees. Here's what we found. 

136" Holiest day io 134' HoMes! day in !he United 120' !!oUest day in Texas 117' Metal slide at LaBlanc Park 
!he world Stales .:ury ro. 1913 lluq 12. 1936, Seymour in southwest Fort Worth 
Sept n. 192i !Jeall' Vaflt·,- r:ahl 
Al"Al1lly3h.liby3 

114' Inside a For~ Taurus 
parked on Seventh 
Street for two hours in 
downtown Fort Worth 

113' Ho!lesl day in Fort Worth 11 0' The surtace of the Wfll 
June 26 and 27. 1980 Rogers statue at !he Will 

Rogers Memorial Center 

1 09' Surtace of Seventh Street in downtown Fort Worth 

85' Water in Shotgun Falls water slide at Six 
Flags Hurricane Harbor In Arlington 

-23' Coldest day 
in Texas 

-80' Coldest day in -129' Coldest day in !he 
the United Stales world. 'uly 71 1983 78' A Quart of Key lime pie Blue Bell ice 

cream leh out lor two hours on Seventh 
Slrr.el in downtown Fort Worth 

Fel' R. 1933 
Scrnlnofe 

Jan 21. 1911 VOSiok, AotlnJica 
Pr"'ll"d Cmek. Naslo 

SOURCES: Nation:lf Weather Service. National Climahc Data Center 

"In the middle of the day you 
might gel under some shade and 
take a nap for 30 minutes. Never 
did bother me," he said last week 
while awaiting his lunch in the 
air-conditioned White Settlement 
Senior Citi7.ens complex. 

Bricker said he wore a wide
brimmed Stetson. a long-sleeve 
shirt and overalls While he 
worked on a farm. His clothing 
became drenched in sweat that 
kept his body cool, he said. 

"''ve gone half a day without 
water," Bricker said. 

/\dded his friend U.E. Fisher, 
86: "[Wej didn't know what it 
was -the heat. It was nonnal." 

People today. he said. "they're 
weaker." 

Dr. Scott T. Stoll, a physical 
medicine and rehabilitation spe
cialist and assistant professor at 
the University of North Texas 
Health Science Center at Fort 
Worth, said people do become 
acclimated to heat. 

"My belief is that people's 
physiology changes over time. 
Over a period of time in hot 
weather, their bodies learn to 
retain water .... The body 
a~commodates a variety nf stress, 
whether it's heat or exercise. 

"Usually it adapts fairly regu
larly. within si~ weeks of a chal
lenge," he said. 

Yesterday's architecture 
helped, too. Many older homes 
were better de~igned for the heat. 

Lewis T. May, director of the 
Center for Urban Ecology at the 
Gerald Hines College of Archi
tecture at !he University of Hous
ton. said many homes were 
designed with a sleeping porch. 

"When it got good and hot, 
you dragged your bedroll outside 
and you slept outside. That's 
where you ate, you courted, you 
played cards - it was a commu
nity 'ipace,'' he said. 

He added that builders also 
kept in mind the location of the 
sun. "You wouldn't want to 
warm the sleeping side of your 
house." 

Barbara Young, the 48-year
old director of the White Settle
ment senior complex. who grew 

~~. ... r.r.cp;anYI>\("OR rrt:llt."Y 

up west of Weatherford, said that 
as a child, "we snuck out and 
slept on the roof. We'd drag the 
bed outside and sleep under the 
stars.'' 

Young said she also remem
bers sleeping on top of her sheets 
instead of under them and taking 
showers before bed. "You'd 
leave your skin damp .... It 
would cool you down,'' she said. 
"That's the trick I rememht!r.'' 

Catherine Carlton, an osteo
pathic physician who grew up in 
Fort Worth in the 1920s and 
1930s, said she thinks peopk are 
losing their "power of accommo
dation.'' 

Carlton said she kept cool as a 
girl by opening windows 

throughout her home "to get the 
breeze all the way through." · 

Later, her family got an attic 
fan. "It would pull the air in the 
windows and we thought we 
were in paradise," she said. "In 
our living room, we had a fan 
that sat on the floor and there 
was a kind of moist cloth or 
material in front of it. It would 
blow and have some air and a lit
tle moisture." 

Perhaps, some say, the temper
atures now are actually higher 
than they used to be. Not so, 
according to Skip Ely, a meteo
rologist for the Dallas Fort Worth 
office of the National Weather 
Service. 

"It is true that we are more 
humid more oflen because we've 
generally had more wetter 
years," he "'id. but the "indica
tions arc that we've had plenty of 
warm weather in the past, partic
ularly in the" 1950s. 

The years leading up to the 
late 1950s, when air conditioning 
became more popular, are among 
those with the highest number of 
100-degree days. 

Ely said that 1980 ranks No. I 
with 69 such days, but that 1954 
had 52 I 00-degree days; 1956 
had 48: 1952 had 44: and 1951 
had 40. There were 34 100-
degree days in 1943 and 1934, 
too. 

"I think what it is is that peo
ple have gotten so used to tho air 
conditioning, so acclimated to it, 
that they feel the heat more when 
they do have to go in it." 

Kan:n Ro\l.w, (MI7) 390-71'120 
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Wildfire poses 
threat to homes 
Blaze chars 1,000 acres 
in Weatherford area 

BY GAI.F. M. BRAI>FORO 

WEATHERFORD - A wild
fire charred more than 1,000 acres 
at the north edge of Weatherford 
yesterday, narrowly missing 
dozens of homes where residents 
grabbed garden hoses to join the 
firefighting. 

One mobile home was 
destroyed, along with several 
barns and outbuildings, and about 
!50 homes were threatened in the 
area west of Farm Road 51 North. 
on Ode! and Hawkins Lilly roads. 
About 40 homes were evacuated. 

Firefighters had the blaze con
tained by last night. said Parker 
County Fire Marshal Jeff 
Edwards. 

But residents planned to keep 
their guard up. Odcl Road resi
dent Greg Hull said yesterday 
afternoon as he maneuvered a 
garden hose to douse spot fires 
near a neighbor's home. The fire 
had already destroyed a nearby 
bam containing a tractor and oth· 
er farm implements. 

Hull said he refused to leave 
when law enforcement officials 
alerted about 40 residents to evac
uate. 

He said he and his father used 
garden hoses to protect his home 
on the north side of Ode! and hiS 
mother's home on the south side 
of the road. 

"It was coming from every 
direction," Hull .aid as he 
dragged about 800 feet of garden 
hose to douse burning wood at the 
back of an absent neighbor's 
house. 

"They tried to make me leave 
but I wouldn't," he said looking 
in the direction of the charred 
mobile home only two home sites 
west of where he was standing. 

Hull and firefighters did not 
know who lived in the burned 
home. 

No estimates were available on 
damage. 

Across the state, wildfires con-

tinue to be a problem. The Texas 
Division of Emergency Manage
ment reported Friday that 7,236 
wildfires have burned 300,752 
acres since May I. Aircraft 
dropped more than 215,000 gal
lons of water and fire retardant on 
Texas fires Wednesday, the 
biggest one-day total since early 
May. 

The Weatherford-area fire 
broke out about 1: 15 p.m. and 
burned about five structures, 
including the home, by 5 p.m., 
Edwards said. He estimated that 
about 1.000 acres had burned. 
The fire's cause was undeter
mined last night. 

Edwards said four helicopters 
and one tanker plane loaded with 
retardant worked with firefighters 
from at least I 0 surrounding com
munities and five U.S. Forest Ser
vice ''strike units" from South 
Dakota. 

Temperatures over I 00 degrees 
and humidity of about 15 percent 
added to the fire danger, Edwards 
said. 

"When the humidity gets less 
than 20 percent, it's really critical. 
As the. humidity drops, the fire 
intensity gets higher," Edwards 
said. 1 

Hot and tired, Hazel Roberts 
sat in her parked car on Farm 
Road 51 North about 3 p.m. wait
ing to hear if her home burned. 
She said she was sleeping when a 
neighbor told her that Weather
ford police, Department of Public 
Safety troopers and sheriff's 
deputies were asking residents to 
evacuate. She said she quickly 
dressed, jumped in her car and 
drove to the safe highway area. 

She was allowed to return 
home about 5:30 p.m., she said. 
She found things in order and 
found her dog, Petey, safe in her 
yard. She was unable to load 
Petey in her car when she sought 
safety. 

Hull said he didn't plan to 
sleep last night. Roberts said she 
would sleep with one eye open. 

Tbls report contains material 
rrom The Associated Press. 
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Drought fears realized 

I 
'I 

~.,..."' ...... __ 
Thi~ nf't•r-pannrramic vif'w nf S~~oturdav'~ fir .. that began at tbi!' nortb-eenU'al city Umi~ ofWe•therford cou.ld be-D h-o111 •p-e•t didance aDd ~t 
fir .. tia:ht"r' from all nvf'r the county 8.s well 9.8 a.ld from Fort Worth .ad U.S. Fo.--t Serviee unita.. 

.;: At least three structures 
,ii destroyed by blaze as hot 

;:::: wind spreads the fire 

Ry O~IELLE SOIUL'.t4.N 
aDd CAROLYNE GOULD 

!>ei'!'IOCnt Sl.l/f 

WEATHERFORD - Shortly 
1ftcr 1 p.m. yesterday, a ~mall Rr~ 
uound Wuthcrfon:l'~ Nonh !-hin 
wucr tlnk m11shroomcd into a 
huge blue th~t !prt!ad through an 
c'ltmatcd 100 to :oo acres of 
Wuthcrford"! nonhcm-mo5t 
neighborhoods. Firefightcr5 from 
Fon Wonh, Air N1tional Guard 
and the US. FC>n::'t Service were 
called in to hanlc the llama Small 
whirlwinds created by the fire's 

own hell da.~~ed JCI'0$.1 :he tinder· 
dry ~rU!. At lea1t one mobile 
~omc. il bam JnJ a c~ild'1 tree 
house were destroyed. One fire· 
righter said trees were bunting 
into tb.mcs like John!IQn grus 
Hig~wa~ 51 nor'liT, Zion Hill, 

H,wlr.in1-Lilly Road and Odell 
COtlld 111 claim Jn epicenter of the 
blaze hefore riTe lire was reduc:ed 
to glowing emt-ers thrutening to 
rebur1t 'mto flame. 

firefightiog effort.~. ~luntEefl', 

aprarently remcmheti"& the deY· 
ut~tion cJuscd l-oy the Poolville 
rii'C.'I ju51 ,....., year11go. showed up 
to help. 

A mobile communialiom 11nit 
wu set up at Odell Street and 
Hawkins-lillv Road ro ordlt::$Cnte 
tM fire-fighti~g effort. AI I :4&, air 
suppon and addition,! trueU -..en: 
called in. Three minutes latft', a 
Hre tn.c:k was ailed 10 the 1900 
block nf Nonh ~Cain ..-.. the 
wall of fire ., ... pulhfna II:M'Ini 

'~ ~ 

·,:! 

llll:1i I 

=J .~I 
~l· 

" -" 
'' 
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....... c.... .. -. .til.,-~ 
Fir~t r("''pnnrl .. r~ to the fir" thnt be)i;l\1\ only a few hundHd 
~ nrd~ nwa~ "'''' tr,.,.• flnm<"' •prrnd out before them q they 
try to ~top thr firr"• l(round 'lprend. 

Area rnideot~ m~nned water 
h~ and people who owoed b!.lll· 
dmcl"1 and badhocs joined the See f1n. ,..lA 

~· ........ ·~""~ ..... ..--
Weatherford firemen !rom Station 1 moYie quickly to put down hot apot. wnt o( Hllhw-8¥ 
51. The ft.no IKIOD loolr. • nol"thwe•tcrn move towe.rW Zion HIU. 
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Fire 
Continued rrom page lA tankers had arrived -two minute.<; through the1r physicJI l:l.:trricadc 

two hromes. The cities of Weather- ahead of schedule. Tho: prllicc ,,nkcrs h;1J first given 
The intersection ofHawkin<;·Lillv the driver; v...:rb·1l -...arnings. The 

ford Jnd Springtown sent hrush Road and North Main was the m;;Ji.n swift action h~ the r~'licc officers 
a lid water trucks tn the scene. entrance for vehicles needing to gd tlnall~ gnt the :1ttcntion ,,f the dri-

With the Urv, winUv wc:uhcr con- to the fire's epicenter. By 2:2~. vcrs -.~ hn rc:~ii?cd th~· llt'ficcrs were 
ditions, emr.Crs fro~ the main fire authorities were evacuating rc~i· scrinu~ Jbout the hlr-...:k:JJe 
st~rted smaller fires. Where lires dents living in areas they consid- Se\eral driver". induJing a dis
had already hccn c;~~tinguished, ered danger zones and p01ential tr:wcht m1>thcr trYing h' retum to 
·"orne ignited again. t\t 1:57, the danger 7.ones. The Weatherford her ~(•me 1nd :'q~ children. pleaJ
Fort Worth F1rc Dcp;1rtmcnt had Police Department didn't allow cJ w11h utlic~rs to :tllow tht:m 
been called in. A mobile h<'mc was any resident to retur"n to their access to their homes off of the 
engulfed in names with "smoke so homes from the Hawkins- Zion Hill area. but the officers 
thick you (,:an't sec." said one lire- Lilly/North Main barricade. reminded them of the d:tnger and 
1\ghter on the scene. The epicenter worked its way IPid them they couldn't :tllow them 

At 2:02 Precinct 2 brought in north and jumped Hawkins-Lilly at ac,c . .;,s. 
water t:mk..c; to aid the lireftghters. 2:26. At 2:2R. the ~re jump<:d Jones 
Reports said the needed helicopters At 2:30, with the Are heading Road. People wen: being evacuated 
were still "20 minutes out." Fire northwest to Odell Court, the from Odell Rn:~d. south of the Are. 
~ngines from Argyle arrived to see Weatherford Police Department set JorJan Construction hrought in 
a sky covered with billowing up another barricade at Peaster hulld01:ers to help. A man with a 
Clouds of smoke. Highway and Zion Hill Road so trud full of ice offered to help. 
: The distraught cry of "We lost water tankers and other authorities Between 2:.~0 and :0:30, water 
Mother house" was heard lioating would have better access to the fire was being picked up at Cartwright 
~cross the sm{>kc-filled air. At 2:0R, which seemed to have headed fur- Park. Lake and was heing ~ropped 
lx>wer lines were down and clectri- ther west. Police officers directed on the tire from the air. The Silver 
~ns were called in. traffic off Zion Hill Road at that Creek Are unit was out of water and 
::By 2:20 p.m., every fire and intersection until about 4 p.m. went to refilL 
pQiice authority in the county was While directing tr:lffic at that At 3:51. reports indicated the fire 
on hand to deal with the unpre- intersection, police officers pulled had stopp~d spreading. Firefighting 
dictability of the event. The air their guns on two people that drove efforts continued, 'mclur.ling using 

equipment to construct firebreaks 
up to 60 feet wide to help keep the 
fire contained. Authorities expect
ed to be on the scene all night Sat
urday. fc:~ring drought conditions 
couiJ ignite a fire on the same scale 
today. 

One m~mber of a special patrol 
unit ~:ud he thought the fire was 
leftover from one that they had 
extinguished at midnight on Friday. 
(Apparently, a stolen vehicle had 
been set on fire near the water 
tank.) 

According to Weatherford resi
den! Donna Martin, yesterday's fire 
started in the back yard of a resi
dence on North Main. From there, 
the fire spread north through the 
backyards of homes lining the west 
side of North Main. The exact 
cause of the blaze and full extent of 
the damage had not been deter
mined as of press time. 

EditorS note: Chant~lt! Penny. 
Rowdy Penny. and Thonuu A.lflitrw 
Gould. contributt!d to thi.s report. 

. Oemocnl Photo ey Brad Mlchol Moor• 

Smoke nses rrom the ground just west or the tnasrot"mer station 
dorth or W~nthe1'ford on Highway St. 

oemoeru Photo e., er.c1 MlchMI Moen 

This is what a hot spot looks like. It will engulf a 30 root tree witbiD 
seconds. 
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WP defines police duties 
Council also addresses fire sprinkler plan; water pumping, storage 

By Roger M. Elliott 
Democrat Reporter 

PARKER COUNTY - Thurs· 
day .night the Willow Park city 
cOuncil met in a special session to 
complete their July agenda. 

All officials of the dais were pre· 
sent except the city attorney. 
lfhe meeting was called to order 

at7 p.m. 

Automatic 
guishing 
Systems 

Fire Extin
(sprinkler) 

The first action was combining a 
piece of old business by Council
man Doral Risch with a piece of 
new business by Councilman Jim 
Davis and then proceeding on the 
joint item. 
:Both items concerned the ordi

n,ance governing automatic fire 
sprinkler systems. 
.The council discussed the 10 

points below and then unanimous
!)' directed the city attorney to 
draft an ordinance covering them 
ail and report back to the council. 

' By Councilman Risch: 
.,I. Whether control of this ordi
nance should be moved from the 
Uniform Building Code lo the 
National Fire Prevention Associa
tion 13. 

3. A minimum tap size require
ment. 

4. Registered engineer stamping 
requirement on all sprinkler plans 
submined. 
,..5. Inspection of all phases of 
Installation. Inspections recorded 
t<ilh the building inspector. 
: 6. Requirement for sprinkler 
lystems to have an outside stand
pipe and be on the front or street 

side of the building. 
7. Requiring all systems be 

externally monitored at all times. 
9. Requiring compliance for all 

new buildings and for buildings 
whose renovation and construction 
cost equals half of the original val-
uation. · 

10. Comparison of WP draft 
ordinance to ordinances of other 
areas. 

By Councilman Davis: 
8. In areas not on city water, 

requiring a dry system and con
nection to city water within 30 
days of availability. 

2. Determining who pays the lap 
fcc and meter purchase if meters 
are utilized, and monthly charges. 

Davis said that when a business 
has a daily water need that is met 
by a 3/4 inch pipe, but they have a 
four inch pipe installed lo feed a 
fire sprinkler in the potential even
tuality of a fire, they should not 
have to pay the monthly use fee 
associated with the larger pipe 
since they are not using the system 
regularly. 

This last item caused the most 
discussion. Another generally 
noted concern was with water 
being siphoned off of the emer
gency sprinkler system feed aiid 
being used as a day-to-day supply 
without Hawing through a meter. 

Council members said there are a 
few problems with stealing water 
from the city. 

In addition to the city's loss of 
revenue from pumping and pro
cessing water that is being leached 
off, daily wear and tet~r is being 
put on systems that need to be in 
peak working condition in the 
event of a fire. 

The consensus recommendation 
of the council was to install meters 
on the sprinkler system lines to 
monitor How. 

Items to revisit at 
future meetings 

Mayor Pro Tempore Gene Martin 
reminded the council to get recom
mendations and suggestions to 
him relating to Chapters 1, 2, and 
4 of the Code of Ordinances. This 
is part of Martin's cover-to-cover 
inventory and critical evaluation 
of I he Code Book. 

The council opted to review the 
ordinance governing fireworks at 
their next meeting. 

A motion by Councilman Risch 
to appropriate $5,000 for immedi
ate drainage work along Ranch 
House Road failed by a vole of 1-
4. The dissenting voters said that 
at that dollar figure. a dispropor
tionate amount would be spent on 
getting the equipment on site and 
set up, leaving too few dollars 
spent on the actual project itself. 

Mayor Les Cooley said thai a 
larger project with the same equip
ment overhead cost would leave a 
larger percentage of the appropri
ated funds to fix irrigation. City 
Administrator C. Guy Natale says 
he does have a list of particularly 
problematic drainage areas from 
reports by citizens, police patrols, 
and his personal survey which 
could be prioritized for such a pro
ject. 

The council then passed a motion 
5·0 lo gel an estimate for the work 
required to efficiently remedy 
drainage problems and have that 
information presented at the regu· 
lar August meeting. 

The council discussed a measure 
by Councilman Sam Bertling lo 
review speed limits and ascertain 
how speed limits are detennined 
by the stale and other governing 
bodies. No action was taken. 

Bertling also asked aboullhe sla· 
tus of previously ordered "Danger
ous Curve" and (yellow) recom
mended speed limit signs. A 
member of city staff said the signs 
are on order- some signs arrived 
Thursday but had not been inven
toried. 

Police Patrolling Pro
cedures 

Bertling asked Police Chief Ray 
Jones, uwhat takes our police to 
lhe interstate?" 

Jones answered that Willow Park 
Police are routinely on 1~20 as part 
of a regular circulation to the Wil
low Springs Oaks area south of the 
highway. 

Jones said that most of the time 
Willow Park officers patrol by 
their own discretion unless they 
are dispatched by him, the Lieu
tenant, or the county. 

Through questions by the coun
cil, il developed thai on holidays 
such as New Years Eve, Chief 
Jones may actually dispatch a 
cruiser lo park at and work 1·20. 
According to Jones, this is not a 
typical practice and it is never 
done al the expense of patrolling 
the neighborhoods of Willow 
Park. 

Bertling specified that if a police 
patrol is on 1·20 three or four limes 
during a normal shift, and this is 
part of a circulation pattern, he 
would expect that most houses in 
the city could expect to see an offi~ 

cer drive by the same number o 
times. . 

Martin said, "[ would rather ha 
our officers patrolling I he city, pr' 
viding security lo the neighbo1· 
hoods than working the inte -
state." 

Councilman Gerald 
noted that residents of Willa 
Park also use the interstate on 
daily basis, but agreed thai he loo 
would emphasize internal security: 
patrolling over interstate ticketing. 

Jones assured council members 
thai Willow Park patrols 1·20 as a 
street in the city's jurisdiction and 
in transit to other areas of the city 
but emphasized that the Willow 
Park Police Department does not 
make a practice of "mining" the 

· interstate. 

..-
'<1' 
Cll 

~ 
a.. 
(.') 
)( 

'6 r::: 
8. 
a. 
<( 



PAGE2A 
THE WEATHERFORD DEMOCRAT, SUNDAY, AUGUST 2, 1998 

.• 
WP, HO, Aledo, Parker,; 
PCUD No.1 meet to · 
address water supply 

By ROGER M. ELLIOTT 
Democrat Repc:mer 

SOUTHEASTERN PARKER 
COUNTY -In the 1950s, and to a 
lesser extent in 1996, many weJis, 
particularly those drilled to the 
Paluxy formation, dried up causing 
affected residents and businesses in 
this area considerable hardship. 

The City Councils of Willow 
Park, Hudson Oaks, and Aledo as 
well as representatives from Parker 
County and Parker County Utility 
District Number 1 (PCUD No. 1) 
will meet Tuesday at 7 p.m. at the 
Willow Park city hall, 101 Stage 
Coach Trail regarding three possi
ble long-term solutions for their 
water supply concerns. 

Officials encourage concerned 
citizens to attend this preliminary 
report of findings and recommen
dations and to participate in the 
public hearing which will immedi
ately follow. The presentation and 
recommendations will be issued by 
the engineering consulting firm of 
Teague Nail and Perkins: 

The three municipalities paid a 
joint fee of $26,500 which was 
matched with another $26,500 by 
the Texas Water Development 

Board to conduct a study designed" 
to find the best means to en.sure arC 
adequate water supply for the area· 
through the year 2028. 

The expected recommendations ... 
include increasing reliance on sur ..... 
face water rather than ground water 
and/or entering into an alliance;. 
with a neighboring city that is. 
a! ready treating water. · • 

One of the possible recommenda: 
tions includes piggy-backing on. 
Weatherford's efforts to draw water: 
from the Benbrook Reservoir •.. 
According to Willow Park City; 
Council member Jim Davis, this is: 
not inherently a problem, but it 
could become one if this program • 
is delayed. 

If Weatherford were to act alone 
and lay a 26~inch transmission lin~: 
(pipe), when Weatherford plus· 
Parker County and the other town5· 
would need a combined 60 inch~' 
there could be a problem, Davis 
said. 

It is hoped, however, that if 
everyone concerned sits at the table' 
from day one, those types of issues: 
can be discovered and successfully·, 

·!. 
overcome 
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Fire spares homes, church 

A 3-alarm fire S\\eeps across about 50 acres of dry pasture near 
Spur 580 and Loop 820 in west Fort Worth about 3 p.m. yester
day. Approximately 30 fire units had contained it by 5 p.m. and 
liret1ghters were positioned to protect property if the smoldering 

grass nared up. Fort Worth Fire Capt. J.R. Sowder said. Three 
homes. a church and a wedding chapel escaped the fire although 
a couple of vacant outbuildings vrere damaged. There were no 
injuries. 
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fottWorth Staf!fEilegrall'J:~.:~. -·.:..-? • ..... 

. ·· · · · - www.star·telegram.com. ·: :· · 

eune:&IowoutfCII.ts water 

Water 
Frtam Papl 

''We m: pully reducoJ iD the 
amouDt of wuer 1hu we caa 
deliver to our CUSIC«len, ~ be wd. 

1bc I p.m. rupnm: 5CD.I a1 ~ 
a million gallons of wa1er :;pew

, ing illtO the air aDd cue the uea's 
l Cen!n.l Texas wucr soun;e by S2 
i percent, Willianu wd. However, 

no oae went without water, 
bec:t11se officials were supplyiog 
wucr throusb a netghboring 
pipeline. be !laid 

Wat~:r is al.lo .MJppiied 10 1'lmnt 
Couory via Lake Bnd&q:Jort. LaU 
Worth and Eagle Mounwa LMe. 

Ahc:r the rupnue. Fort Worth. 
Arlmpm. Mll'l$rlcld IIPd JCl'eral 
of the! Mid-Cities ll!'lpOW:d irnmc
dlau: bans on all (XItdoor water 
use tbrou1h u least mida•sht 

r Wodnesd.iy.Abouc rwo dozen \Xb. 
er enuties and ~DWU~;ip:Wties. tbal 
buy water from Nn Wonh mus1 
also abide by the waaer ban.. 

Mary Gugliuzza, a spot:es
wom;u~ for fllft Wonb.. wd 101\c 
~lit much of ~f::$lC!'day .utcrnoon 
notify me people abolu lht ban. 

'1"be Tarrant Rcc10oal Waler 
Disrnc1 called for its cus:~omen to 
Lswc. Ibis ban, U1d we are com
piYinl wilt!. UW." 5bc saM1 

A rlina:roo. too, told it1 n:li· 
deata to ., ll.l oucdoar W'llleliD& 
aod declared l Wiler~. 

ot~f!~ 
and tb"e remainder from Lake 
Arliogtoo. wllich iJ dso supple· 
mcnted by m.: same 9()..U1Ch line, 
s.a~d Charb .-\n&ietso.ll\. .\rlmg!M'i 
w;lkt ullllliC'$ d.in:ctoc.. lbc lake's 

·~~il~~~-. 
s.yiD1 thit. .. An4enoa said.. Mfc 
siJD.,ifu:aDdy rcduen l:be amow~t 
of wa&u we can take for our tn:al· 
ment planL" 

Grand. Prairie. which had 
already instituted m ontdoor 
wuerin& ban this weekend, 
re<::eives about l millioo pl!ous 
out of ~ approximalely 30 mil· 
lioa g2Jlom from Fon WMh. The 
~ comes. from Dailu aad wells. 

Roo McCuller. Gnnd Prairie's 
water utilities director. said Fort 
Worth ofticu11ls told them lase 
ru§ht thai. they would coo.tiDue to 
re<:e~.vetbelllllllioogalkla:s. 

-nw. year. any cutbacks will 
hwt ll.S. ~ l:w= said. '"We an: moot 
~ to lwJdJe U)OlOm)W md we 
are ioUll 10 see if we aa ride dJis 
oulllDtll Wcd.Desday." ~ .,. 

Mmstidd bat abo iJmcd w.r 
~ 1m live Nciit:.- ,.._ 
r.ant County cities thar: contract 
wnb the Trinity River AuCbority 
wtU be affected by the broteo 
waterlioe u well. said Wam:a 
B~ oonbem rqional~ 

Up.der'the Tarra..Bt CollDI)' 
Wuer Project. !he Trinity River 
Autttority dcliven IW&tcr 10 
Euless., Bedfofd, CollcyviDe. 'tbe 
castctu pan of Nonb Ric.bl~d 
Hills and the !CJUthem pan of 
G~Brewcrsaid. 

The Trinity River Authority 
deliven a combilled 60 million 
p.IIOJl5 of wuer pcr,dzy to tbe 
th·e cities. and tbc: biul 'llt'iD knock 
r.tw li,&\ft io halt. be said. 

''If ...,e impose more severe 
bans. it could eveo drop 10 a fiaure 
thai's even less than 30 millioo 
piioos per day," Brewer said. 

The ruprun::d awa waa ooe of 
[WO pipcliDc:s !be Tarr.w RqiQOo 
al W;uer District uses 10 sbip 
untrcaled wazcr to Fort worm aDd 
other area cities from ill dual 
~Din m ~tnl. Te;ta. ·· 1 

The Olber line • .1 i2·iDcb. pipe 
that a:msporu water ftOCD Cedar 
Creel: Lake, just e.lSt of Corsi· 
~wuiDtactandlfo'OIIt:iDa:ycs.
terday, Williams said. 

""[t'~ il preay c:omplu system. .. 
Williams said. ~But those pipes 
ruo alooa:stde eacll other _from 
EnoiJ. into Fort Worth. so lbcrc 
are n!ve combillltioos lbllc dle7 
CI.D sbut off .. ~$..~-': 
wua:liltomeoetir:r~~~ 

WiUiams :Wd it is PAl 10 be 
:U least 18 10 36 hoots before lbo 
ruptured line can b-e repaired, 
..OUing \hat crews would b.: wort
ing tbroughout the nia:bt to 
rcpla.:c the main. 

The 9()..inch Lme and tbe n-incb 
hne. wlta:h were bulb in 1989 lnd 
1973. re~pecuvely, run pan.llel. 
.ibuut 3 10 6 feet below tbe pound. , ~. 
llum Eruus mto Fon WQ1b. 

Although 11 wu 100 early co 
lcr~ow for sure whal caused the 
mam to break. Wlllwm said lbal 
11 was probably il COPlbinatioo of 
the hear and drousbt. u well .u 
increa:>ed water dcma.od. ·'·" 

R-:placcmenc paru for lbe bnJ.. 
ken maio were ia sttnp u Gif· 
fon.l·Hill &: Company 111 Grand · 
Prame. Williams sa.~d ~ water,-, 
dismct had been in contact wil.b -
the company's otfictW aiKI tbal: 
)CCUOI\lil of ppc were ou the way 
to Lito: ,ne last nigi'IL _. 

In tho: mcanttme, Gug!iUZZI 
sau.l Fun WOfth wtll cut otl' watct 
and fmc residentS and busioe!liel 
~~oM f~tl to ~omply with the OUI· 
duor w•tenng bm. Fi.ocs coukJ be 
asmuo::h.uSl,OCIO,sbesaid. 

The ctly just liflrd ita odd--even 
outdoor waterins rntricttoos yes-
tcrd;~y. The limtts wen: _imptllled 
o~ticr ~ 36-inch water tnaia. feed· 
ing from tbe city's North Holly._:-\ 
Tre;ument Plant ruptured awice · 
wllb.tn three days. · 

The 9Q..tndl mai.n's f\liPCUR has 
atfottcd opcntioca .a Fort Worth's 
Rollir~g Hills Trcatmnt Plant, 
However. il: WM also e:c:pccted 10 · 
pul increased pressu~ o.a. t_he·: 1 
CttY'~ ~maUIIDI punfytrtl facil]. ., 

llc~-n;;:~::~~~·s ·: 
J::OIIl!,l m b.: rncm: p~swc= on our 
oth.:r plantaO:: GyJltU!U.5~id. 
''We..,n:hopia&fartbe~_:·, .~ 

Yeuetdlly·~ bteat.,was no'"'i\ 
e~pe~lcU to cause a sianificant~ 
iliop 110 levels al any area lakes, 
O:)I.Ccp! Lake Arlington, wbere 
water lcvd~ an! :t.ln:ady low. 

"Lake Arlinrton will probably 
beg1n falling very npidly,M 
Wii!Wm ..aid. "We had beca. b)'illl 
10 pul water into then:. tu now the • 
po<)(lty i$ ootW lake. il's koepioa 4 

wr~~:~~=rm~~ 11 

.. -:: .. -. 
Supply • IJ . 
to Tarrant 
drops33% 

BY GINCh: D. RICBA.mSO~ 
.V.'D Btt.u<~ D. Cu:CDt~"t: 

-~- ... -
Area water -.oes worsened 

.....,,'" .... 911 

If 
(i 

ye11_crday afte~ l Cl?-inch lioe 
fcedio& tbc PRQOUS Uquid from a 
Navazro COUDIY ~ to Fort 
Wonb and its Sl.ll'TOWK1iog cities 
rupNrcd. sJashlot tbe water sup
ply 10 Tamml Coumy by about 33 
percCGt and prompting wide
spr-t oua:lolJI" wa&criot bus. 

Coi'WIIo .. _ _.,._ ... --....... z 
c.n.•--ltwlll:21.,. 

The ruptorcd maio carries 
wa.ter from l.be RiclllaDd-Own- _ 
ben Reservoir to fort Wonb's 
"'RoDine Hills TlCIIIDCQt Plaat.. tbc 
cities of ArtiDgloo and Mansfidd. 
u •ell as the Trinity River 
Aathority. said Mite Williams, 

:c:ammuoir:y tdaQQm manascr for 
·~ nm..u RcpoGal -yilft:l' OiJ.. 
'1ricr. ~li. --~ . 
" -:-rt'J. truge,'" Williams said of 

:~ . 

Late ArJilllato.ti. il already 
aboor: 3 10 !i feel below Jnel. -
!be rupt~;~re's effea sboWd DOt be 
signiticant:iftbeliDcis~iD 
tbc ~1 two 10 dlrcc days. ADder· 
""'w"-

."1 tllink tbe tine beio&. out: of 
5CrViec temponnly is DO( loins 10 
make a btg change to Lake 
Artingtoo. ~be saai. "Bll( If some
thing were to happen to extead 
tbe absence af tbat water. that 
would cause tbc lake fevd 10 diop 
eveofa.utt." . . -. 

The lab: ·s lcvd i& of puaad. 
cooccm because ru EleCD'ic DICS 
!be baUo iD its ~ pilm. 
It tbc lake comitwes to dry .. the 
compmy may bave _problems sup
pl}'lDJclcctnatyiOftScu.stomcrs. 

"Certainly tb~e plul$ llSe 
water for lbe steam geaerated 
power, aod Char IS a criDc.al part « 
tbe whole e:le:ctricily produciDg 
equ•tion. ~ wd Sux:ly Smith.. .1 
TU Electric spok:cswom.ao. "We 
know the lake level is droppior, 
aod we ha~ been meetiug 10 talk 
about !he situaoon. 

"We doa'clcnow J.( or how l.bis 
break w1U affect tbinp.M Smitb ..... 

This is DO[ tbe finl time !be 9{).. 
inch main llu rupnued. lo Oao. 
ber 1996, botb l.be lines broke, 
completely cun:inl otf the area's 
aoly links to tile two CeiiCn..l 
Texu~ 

The heat WI]J aaiaue: ftr •least 
JC\'eral. IID'e days. ;mel evca a slip 
c::ool. fiunt I'DrmiDI m the Nanbc:m 
Pl.ai.Ds brings Utt!e dwlce for a. 
~x=t frtm me tOOdea:ra: taopcra
nms. said Joe Harris, a Nllioaal -"""""'-·-• Yeaen:tay's hip It ~ 
Won:b Airpan - 107. ' -' . 
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Burn ban continues 
Saturday fire may be result of arson 

By DANIELLE SCHULMAN 
Democrat Reporter 

WEATHERFORD - An appar
ent arson, committed shortly 
before midnight on Friday, might 
have triggered Saturday's fires, 
according to Weatherford Fire 
Marshal Kurt Harris. 

"We're eager to find out," Harris 
said as he noted that police officers 
were at his station to discuss the 
possible cause of Saturday's 
tragedy.· 
The blaze burned an estimated 

300 to 700 acres of land, a home, a 
barn and a child's treehouse. 
Reports on the amount of acreage 
varied. For over four hours, people 
were kept from their homes and 
told that they couldn't gain access 
because of the unpredictability of 
the conditions. 

After assisting a friend with a 
spot tire that broke from the main 
tire on Saturday, one woman said 
that the blaze started in back of a 
North Main Street residence, down 
the road to the south of where she 
was standing. 

According to Harris, a truck 

stolen from a Hobson's Air-Condi
tioning employee was set on tire at 
the end of Franklin street on Fri
day night. (Franklin Street runs 
north and south and is located two 
streets west of North Main.) 

According to police reports, the 
truck was set on tire at the 1600 
block of Franklin street. 

"For four hours we attempied to 
put it out," Harris said. 

To ensure that the truck tire had 
been fully extinguished, firefight
ers turned off the headlights of 
their trucks in the darkness to see 
if they could detect any glowing 
embers, but couldn't see any, Har
ris said. 

Weatherford Police Chief Jerry 
Blaisdell today said that it is 
believed that a hot spot might have 
reignited from the apparent arson. 

"We had a vehicle that was stolen 
the night before the (Saturday) tire 
in that same general area," Blais
dell said. There are some leads in 
the apparent arson case, he said. 

While Harris and others attempt 
to determine the cause of Satur-

day's tire, Harris is also talking 
about the teamwork he witnessed. 

"It was just so beautiful to 
watch," Harris said. "It was very 
well coordinated and orchestrated. 
We had so many food and drink 
donations." 

Harris said some guys spent 24 
hours out there. Some of them 
came back to the station for four to 
five hours to rest and then went 
back into tire-fighting mode again. 

"I've got some tired guys," Har
ris said. 

The Weatherford Fire Depart
ment has been patrolling the fire
riddled area for possible out
breaks. Three trucks patrolled for 
tire breaks on Sunday, he said. The 
department will also be on high 
alert the rest of this week. 

"We are at about as criti~l a fire 
stage as probably we've ever been 
in," County Fire Marshal Jeff 
Edwards said today, adding that 
the county will keep an eye on the 
situation for several days. 

An extension of the bum ban will 

See Fire, page 1 

Fire----------------
Continued from page 1 

be approved today by County 
Comissioners, Edwards said. 

Today Edwards and Harris also 
expressed their thanks to the fol
lowing organizations that helped 
fight Saturday's fires: 

Cool-Gamer, Peaster, Poolvil)e, 

Central, Adeli-Whill, Grcenw~, 
Hudson Oaks, Silver Creek, Tin 
Top, Springtown, the Fort Wo~h 
Fire Department and strike tearjls 
of the U.S. Forestry Service. ' 
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., That strange stuff 
falling from the sky"~ 
was called 'rain' 

BY GINGER D. RICHARDSON 

FORT WORTH - A few 
folks in Tarrant and Denton coun
ties looked up yesterday after
noon and saw something strange 
falling from the sky- rain. 

For most people, though. it 
was business as usual: hot and 
dry for the 29th consecutive day. 

"Anybody who got more 
than l 0 drops of rain should 
consider it a bonus," said Skip 
Ely. a National Weather Service 
meteorologist. 

The brief summer storm blew 
in on winds that' gusted up to 50 
mph in Richland Hills where a 
power line was knocked down, 
leaving at least three city streets 
temporarily without electricity. 
The outage occurred just after 
5:30p.m. after a line fell on 
Oak Park Drive, police said. 

Bona fide thunderstorms 
rocked other parts of the state. 
One of the hardest hit was 
Wichita Falls, which was on the 
edge of a front that moved south 
from Oklahoma, the weather 
service said. · 

As the skies darkened and the 
winds increased. the Cowboys 
cut afternoon practice short by 
about 35 minutes. Players ran 
for the locker rooms and fans 
ran to their cars as thunder 
boomed. About a half-inch of 
rain and some hail fell, the 
weather service reported. 

Yesterday's official tempera
ture was 105 at Dallas/Fort 
Worth Airport, tying the record 
set in 1943. The heat index was 
ll4 degrees at about 4 p.m. in 
Denton and at Dallas Love 
Field, said Krista Villarreal, a 
weather service metereologist. 

Sunday's high temperature of 

I 07 broke the record of 104; 
which was set in 1980. 

The state's death toll- 102 as 
of yesterday - continued tor 
climb in the unforgiving heat. The 
most recent victims were Charity 
Bailey, 67, of Dallas; Elvira 
Anaya, 65, of El Paso; Rosi~ 
Ellis, 90, of Houston; and John; 
Rouswell, 83, of Valley View, a: 
small town in Cooke County. • 

Yesterday. off-duty Fort Worth 
firefighters who were campaign
ing for a City Council candidate 
happened upon an elderly woman 
slumped over on her porch in the 
500 block of Watson Street. 

"She was dehydrated and dis
oriented," said Tate. The woman 
was taken to a local hospital 
where she was reported in stable 
condition last night. 

The heat has fueled more than 
7;400 grass fires statewide, con
tributed to numerous water main 
breaks in Fort Worth and sur
rounding cities, and caused an 
anticipated $1.5 billion in losses 
for Texas ranchers and farmers. 

If we don't blink. we might 
feel a bit of relief this week, 
according to the weather service. 
A weak front has settled over 
North Texas that could produce 
some showers, Ely said. Howev
er. any rain is going to be spo
radic and fast-moving. he said. 

"It is possible that some 
places could get a little soak
ing," Ely said. 

Forecasters predict a high of 
104 degrees today, with a 20 
percent chance of rain. Highs of 
102 or l 03 are forecast for 
tomorrow, with a 30 percent 
chance of rain. 

Dan Nc:l~on contributed tu I hi~ report. 
Ginger 0. Richard/ion, UU7) 390-7616 
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Cities' watering ban continues through tomorrow 

Crucial 
pipeline 
repaired 

~ ... r.~....-...._ 
T1rnn1 Rrclo111i Watfl' Oi!trirt ~"'"' "~"* )"lfnlay lo n, tiM raprured liM. 

~,.... .•• ~ ..... ~ .... t.~o,.-r-,_ 
Ttl F.ltodric fllrkiall ,.,. !he rflmpan• '1 fllndlr~ pl1111 pumps clnllOI Opt'nlr lfLak~Arllnetnn'<lrq·l drop~:'" mnrt' fHI. 

0\ .\ .. If\ RI"-F.It 
········"·"'"'''""'" 

:\ller ru .. rc· 11\no J J:~y of Lli~
rttrll""· ..... ,,,.,flowed ag~tn ye<tc-r
t.ln· r~uoueh .1 ;;ructal 90-mch 
p•p<'l.nc rh~11 ,urrlt<'• a third of 
Tarr.~nr Cotmtv • wat<'r 

The <tu;ce~•ful r.:ratr. howev
er. J,.c~ not rll<.'~n that re~tdenls 
.u.: free'" "Jter th~rr lawn~ and 
g~nkn~ 

An '"'''H.k ~>.atcnng han cl\nltn-
1.11'~ rh.rnugh mtdnt!!hl Wcdne:<day. 
W~rer ufftctal< from lround the 
couoty plln hl di•cu•s way~ ro 

Tarrant officials 
to discuss strategy 
ra~e tnlo re-e•rat>l><hm~ u•<' Jur-
ing a rncetmg tllJa~· -

Many cit11!< lffcct~<l h~ the 
pipeline hreak ncc•J to r.-rlcm<h 
thetr •upplie• ~f<•re .ln~nnc feel• 
safe tn elimtn~t•n~ the 1>.1n. <~td 
D::wid ~larc;hall. c;~nnc-cnn~ 'cr
viccs man<~.~er f,,, the Tan~nl 
Rca1onal Water Di,tnl·t 

"'We "''ant to <'n<ur<' he,lth JnJ 
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<~f<"ty Jnd tire protection litu,"' 
..,,J,f,t\all <>ud 

:\! 1-02 p m. Sunday. a 20-foot 
<ech"n of p!floeline. we:lkencd by 
cnrrn<ion and ~tre<<ed from 
dn>11gh1. ruptured. The hreak cut 
thl." nnw <1f water hy more than 
half rr,.,m the water di"riefs two 
ea~T cenmtl Teu~ bke~. 1bc: break 
<II.:Cum:d Jl..-lut a rude from Chal
fieiJ 1n Na•arru Counry. 

Th<" "atel hrcak - affecting 
o\ln"""l;\fr~""l':l"'ll 

• l'"ull repol"' on water ,. ... ,,., 

~ ..... ,~ 
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Water 
From Page I 

vinuolly all of Tarrant County -
involved a line that transports 
about 138 million gallons of 
water a dav from Richland
Chambers Reservoir near Corsi
cana to Lilke Arlington, Mans
field and Fort Worth's Rolling 
Hills water treatment plant. The 
Trinity River Authority. which 
supplies wate-r for much of 
Northeast Tarrant County, is ah:;o 
affected. 

An additional 127 million gal
lons a day from Cedar Creek 
Reservoir and 140 million a day 
from lakes on the West Fork of 
the Trinity River continued to 
flow into Tarrant County, officials 
said. 

Repairs on the 90-inch line 
were completed shortly before 
noon yesterday. Water was flow
ing by dark. ·and the pres.omre was 
slowly being re-estahli~hed. 

Tarrant Regional Water District 
spokesman Mike Williams said 
yesterday that the pipeline crisis 
may be over. "hut the danger cer
tainly has I"'Ol passed."' 

A major break could happen 
again at another point in the 
pipelines, he said. 

In addition to forcing a ban on 
outside watering in Tarrant Coun
ty. the water line break put at risk 
operations of nJ Electric's Hand
ley plant on the shores of Lake 
Arlington. Without adequate 

water levels in the lake, the plant. 
which provides 6 percent of the 
comp:my's electricity. would be 
forced to shut down. 

The lake is down more than 13 
feet to 536 feel above sea level. If 
it drops 5 feel more, pumps can
not operate, TU officials said. 

Water from Lake Arlington "is 
a critical part of our generation," 
said TU spokeswoman Carol 
Peters. 

Should dropping water levels 
force the plant to stop operations, 
TU will first purchase additional 
power from other suppliers. Peters 
said. The company could ask cus
tomers with special industrial 
contracts to cut hack on their elec
trical use or shut down. General 
customers would he the last to be 
affected. Peters said. 

Fort Worth Mayor Kenneth 
Barr said yesterday that the city 
has been the beneficiary of far
sighted water planning. But he 
said he wants city leaders to 
become more informed about 
how the water system works. 

"In the five years I have been 
on the City Council. there has 
been no concern or di.'\cussion 
about it," Barr said ... I want to 
make sure the level of confidence 
we h.~ve is backed up by the 
facts. 

Water officials said ye ... terday 
that the hreak and ongoing 
drought have led to false rumors 
that Tarrant County residents 
might need to boil water because 
of possible contamination. 

Penple are confusing the 
pipeline break with water prob-

NEED HELP? 
• United Way of Metropolitan 

Tarrant County, 258-81 00 

• Tarrant County Department 

of Human Services. S31-
5620 

lems in Wylie in Collin County. 
where residents have been warned 
to boil water, said Mary Gugliuz
za. a spokeswoman for the Fort 
Worth water department. 

Several area cities are experi
encing problems in addition to 
those caused by the pipeline 
break. 

Sansom Park, which faced 
power failures at a main pump 
station Saturday night, has 
extended an outdoor watering ban 
until further notice for its resi
dents. River Oaks will institute an 
odd-even rationing plan, even 
after Tarrant County's restrictions 
are over. 

In Southlake. electrical prob
lems caused two of the city's 
three water pumps to stop work
ing Sunday, officials said. The 
pumps were fixed by 10 p.m. 
Sunday, but not before water lev
els in the city's storage tank on 
Pearson Lane fell to a critical 8 
feet. 

In Dallas, City Manager John 
Ware instituted a water watch Fri
day that asks residents to volun
tarily conserve. 
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·Dallas supplies water to 21 
cities and 1.9 million people. 
But Dallas (lfficials said they 
expect no major water line proh
lems such as those in Fort 
Werth. Dallas has pipelines 
from five reservoirs. but only 
one line is a high-prt"ssure line. 
officials said. 

This weekend. before the 
hreak. the Tarrant Regional Water 
District was forced to crank up its 
more costly high-pres...,.ure pumps 
to meet county residents• growing 
demand. 

"We have had it throttled to the 
floor the whole time," Marshall 
said. "II finally gave up." 

The pipeline was laid in 1989, 
but in the mid-1990< the district 
attached ",;trips of zinc to the pipes 
to slow corrosion. "lt stopped the 
damage. but it was weakened 
already," he said. 

The district has routinely 
checked the 150 miles of pipe to 
the lakes in winter when demand 
is low and portions can be shut 
down temporarily. The segment 
that broke was to have been 
inspected this winter. 

Last winter, the district 
installed 45 new segments of pipe 
and repaired two other locations. 
he said. 

"We have inspected probably 
three-quarters of the pipeline in 
the last five years," Marshall said. 

Anita Raker,\8171 390-7420 
abu/o:~r@Jtar·tt'I~J(rwn.cmn 

Mallhew Brady, F.lh!abtth Campbell, Thr.a 
Donley. Da"e Nft~ 1\t~e !'llix, Jennirl'r 

Schultz ;~nd Hilll'Peter contribula..lto this n:pon. 
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General compliance marks watering ban -
Bv P,\tJJ. Bot~R(;Hus 
ANIJ 1..,\lJRII': M,\YK 

St.:Jr-Tcl.:!!r"m S•~•r Wril~r~ 

The green, green grass of home 
may not stay that way long. 

Most Tarrant County residents 
seemed ro be going along yester
day with a ban on outdoor water
ing that was ordered Sunday after 
the rupn1re of a 90-inch main that 
serves the area. 

Random midday checks of Fort 
Worth neighborhoods and area 
cities served by the Tarrant 
Regional Water District found few 
who hadn't heard ahoutthe ban or 
weren't complying, even with 
temperatures well over 100. In 
Fort Worth yesterday, no citations 
were issued. 

But in Arlington, at least one 
resident was detennined to keep 
!tis lawn green, ban or no han. 

"If I stop watering, my whole 
yard will look like that," said 

Johnny Holmes. pointing to an 
area of dead gr.1ss in his east 
Arlington yard. "''ve put $40,000 
worth of grao;s, trl'cs and shrubs in 
my yard." 

Holmes said h: has not heard 
anything official ;~~-)out the han and 
will continue to water his yard 
until he hears otherwise. 

Most cities in Northeast Tarrant 
County were sendmg out crews to 
tell violators to quit watering, and 
some are prepar•:tl to hand out 
citations or cut oil water to viola
tors. 

In Colleyville, , ity officials dis
played portahlc signs announcing 
the ban on Texas .:6, and employ
ees are informing residents and 
business owners of the restric
tions. 

"If they don't mmply, we will 
cut their water ofl at their meter," 
City Manager Boh Stripling said. 
"We haven't had to do that yet, 

and we hope we don't." 
rn Kelter. water ban violators 

are suhject to a fine of up to $500. 
"Our staff is out in the field 

talking to people as well as citing 
people," said Phyllis Sowell, assis
tant to the Keller city manager. "A 
lot of people are under the impres
sion that the ban only means no 
lawn watering, and that's not the 
case. It's for all outdoor watering." 

Fort Worth Water Department 
spokeswoman Mary Gugliuzza 
said no one has been dispatched 
onto the streets solely to police 
violators, but meter attendants atid 
other Water Department employ
ees are stopping to alert any resi
dents they see watering. 

"Right now, we're just trying to 
make people aware of it," Gugli-
uzza said. · 

Employees are distributing 
fliers explaining the ban at houses 
or businesses that are in violation. 

The ban is expected to remain in 
effect until midnight tomorrow. 

The department is compiling a 
list of violators who could receive 
citations after the ban is lifted, 
Gugliuzza said. Repeat offenders 
will be particularly targeted, but 
even one-timers could be fined, 
she said. 

The Texas Rangers haseball 
team felt the pinch yesterday, and 
for a short time club officials were 
concerned that the watering ban 
would affect tonight's game 
against Toronto at The Ballpark in 
Arlington. 

Tom Bums, groundskccpcr fnr 
The Ballpark, said the dirt portion 
of the infield is watered every day. 

The Rangers, along with Six 
Flags Over Texas, Six Flags Hurri
cane Harbor and all other busi
nesses that rely on water, such as 
carwashes and plant nurseries, do 
not fall under the restrictions. 

"We've told the Rangers they 
can water the inlield because it's 
part of them conducting business," 
said Charles Anderson, director of 
utilities for Arlington. "We've also 
asked them to do everything they 
can to be wise about internal water 
use." 

Some area golf courses that use 
city water are having to deal with 
browning greens. 

George Kruzick, manager of 
golf operations for the city of Fort 
Worth, said the Rockwood and 
Pecan Valley courses get their water 
directly fmm the Trinity River. But 
watering was halted at the Mead
owbrook, Sycamore Creek and Z 
Boaz golf courses because they use 
city water, he said. 

River Crest Country Club 
course superintendent Doug Fisher 
said club officials received calls 
yesterday morning when neigh
bors saw sprinklers in operation. 

Although the club uses Trinity
River water, it will halt irrigation 
during the day as a gesture to 
neighbors who cannot water their 
lawns, he said. .. 

Temperatures have reduced the ·. 
number of golfers on the courses 
and the wear on the greens, Kruz
ick said. 

Roy Wilson, supervisor of Fort 
Worth's seven municipal swim
ming pools, said all will be open · 
today. · 

Most of the water at the pools . 
is recirculated. He said the city 
nonnally adds a small percentage · 
daily to account for evaporation. 

Wilson said the water might be 
a little lower than nonnal. 

Matthew Rrady, Tara Dooley, Tawnell 
Jlohln. Dave Nti!'!Dn and Jennirrr Schullz - ' 

c1mlribu1cd to lhi!; report. 

Paul Roui'Jtwio;,(817)39CJ-7796 
Laurit Ma)'k. (817) 390-7757 
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Water Coaly - .divcrced. to llae kb 
by 1\lclclay 10 slow die daily 3- 10 
4-iac:h drup i:a take level 10 less 
tbla Ill iacb. 

to 1111!1 wllaiaa bu ....,.. .......... ...,, .. ..!,... ....... -

ol6cials of some cities. iDo=llding 
Soutblake md Keller. say they 
plio 10 brinJ bact cu:y ~?:Smcuons 
wbCD lbc: dislric:t plan ~ lifted. 

By today, Marshall ~atd. he 
cxpcc1Cid as awl)' JS 140 rruilion 
pUoal per day 10 be tloWLI'Ig UliO 
Lake Arlington from the Rich
laDd-Ownbc:rs ::u~d Cedar Creek 
ft:ICl'VOin. Before tbc bfeab. tbc 
dislrict was pumpiag about ~0 
m.illioa·aaUons .1. day ioto the ..... 

district'J. aver::tge daily 
~<,.'!'""!,•~:"!<' "'PPI,.<o"'" hum tbtee 
~~~!.--~:'.!!~:"! :-~~ l27 _mil-
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Lioa gallons from Cedar CrC'Ck: 
RCSC"~otr. tJS aullioo from Ricb· 
land-Chamben md l.W :ru!lion 
from lUes on the West Fork ot 
!be Triruty River. 

01stric1 offi.;•ais we-re mil 
sean::biug for leW yesterday. 
even after employees walked 
along !he Hac ud flew over it 
sevcn.l wnes looking for breW. 
So~ne seepage around jo111tS 1s 
exp«!Cd. MU'Sba.IJ said. But the 
amovnt bciDg losa -mow 5.000 
aalloas per b.our per mile- is 
about rwi.;a.t.wbat is considered 

""'~"">"- .. 

Shruokeo soil from tbe 
drought aad tbe shock of the -
break may !lave Utaeuedleaks 
.1.1 the JOints. be said. 1bal por· · 
tioo of !he 78-mile tiDe will be 
;but down and checked for · : . 
leaks Ibis wiau:r •heo water :: 
usage is low. ~ : 

The district was expected to • :: 
tum oa a SCI1XIOd pg~~p today fa : : 
probably •oa't hU1II it.l third • : 
pump on ulllil wua- rviollinJ : : 
etlds. - :: . 
Too_D. ............... s.-- . :·I _s-o._.... .... -'" . : .. 

...-.-.,117)~1-. t:: ......... ~-,-_··.~.:.: 



Metro 
THE SEVEN DRY YEARS 

IY BnL F.uauv 
t,oo.~·--~ . Teus really mows bow 10 rhrow a drought

D bow ID CDd. 011£. 

N muc:b. as we complaiD about tbc dc:artb of raiD. 
dlil yar. 1991 will probably come oowbete near 
Teua" illliMD-)'ell' draup&: more thm .W years ago 

The 1950s drought 
ended with a deluge 

IXS qualified fa- dtoogbt aod flood relic! at the --How dry was il'! lliu:D ro £his descnpuoa frwt 

Oub. 'That 'I!.U a dislanoc of .u.oot a mile to a m1lc· 
aod-a-hal.f.~ 

ALso COEISider. Tarnm Couary'1 avcnce an~~ua.l 
nWall jj 33.7 ~from 19Sltbrousb 1956. •Jw: 
avcr:tge wu ~ iDcbcs. fA 1954. !be ~ 
COIJDly's BUlb.~~ wu 14.15 iDdlrls bdow aormai-

B 
SEC!lON 

M. klcla aod draawic as m. drought was. irs 
cod WU jaii:U sunliaS. The rvto-year CODC!USIOil 

ID lbedruqil:otl:be ·n iDcludcd a !our-da.ydt:l· 
llte. grilly dust SIEIImS mwd wit:b UIOW. a P:mhan
dJe b.lizunl aad J.md..goqias jlUiJy washcn. 

Mike Williams. manager c>i communi!)' rebrioos 
for die Tartm~ Repoaal War.:r Oistttct: 

'"lD tbe summer of 1956, I drovea!eep from my 
llDCie · i bouse oa Hickey Cove a1 Eqlc Mouown 
Lol.ke across tbc dry lake bed 10 the Foft Wottb Boal 

Between 1891 aDd'1951. Tcxat llld'cred. t.bruugll 
eipt droughts. bul tbe N.oooai Weatber Ser.1cc 
cil;atxterizes tbl!! dry yean from 19SO lb:rough 1957 
as !be wont drought oo mxxd iA Texas. 

Coodiao111 iD tbc ~'M:Sl in 19S7. me Weaab
er So:Mce ooced.. ~are wor.;c tlwl a.oy s~ lJle lilh 

(Man:..,. OROI:OKT o- hfc !I 

wc-S...:.. 
llW Soil Coa_...,.... Stnb pMto U.W. a '*'"PI
~ cuor ;. West Tqa n. ~ Md tptci1k loQ-

AI. a f- poiDl!l dta:iD&: tbc sbonace. SO!K <:oun-

Drought 
From Page 1 

cennuy." Scientists used tree-rins 
data to make thai delelm.iauion. 
The rings are smaller and closer 
~in seven: drouJb.t years. 

In l9j6, federal o(fieials 
descnbed Teus as ''a land of 
Withered crops and bony cattle ... 
By 1957. many fannc" had pvcn 

lt'l so drJM +: • 
A-~ana~~wot 

Jundlon. ~ draughll'l..omof .m.._ W0111Jno;1 Otii'IW murer', and 
dodl:nl<»gr-. She~ in For'! 

""""· 
It'' IOdl'y .• 

'- • ~·- r....to*-11 lheJI9 ~tore 
lt>ey'l hold llop. 

•---••ll'uell:-.tbywlllladcl91n 
!Piebecll..allhetr41ftwould1Nn 
~lhero.cland~ . 
• ... lhe ~ wo1ows ean't tney 

,.. __ 
• --~I lelowCIIUghlt catn.h 
lhel~lld<lonll. 

•.•. lhet pet !U*I And IJOOllltlal ! .. 
Into bucklttl at ... IW ~ 

• ... you' ... got 10 JnMH to bring 
!he reiatMI hucniclty 11;110 Zllnl 

•... oktfarmar~....no~or 
dQped /!he 110 P!"ll'tlll ~to 

"" 
• ... !he~ only~ and 
lhe~,_uudadMIO -· :d0~o~~~c':'!=&!~:J '-------------------_.J 

divorces in Tc~u. lhe Texas~ of Agricul- ra.i..a clouds give individual rain· 
Cowu Cleveland, O"IVllel" ol the ture. · · ·· . drop! somelhinr relatively solid 

Peu Orchard Ranch south of A record·breUia&11eat wave to cliD1 to, and tbe added weight 
Cranbury at tbe time, uid he bit the ltate in 19:54 .and wu to each drop cause~ it to fall to 
managed to with.'!Wid lhe drought accompanied by the wont du1t earth.-

~ad:~3a3;{:~=~= 1UO:ns:et:=~~hr·or--the- ~ee~~butr: 
propcny. I!HOt, water storage in lake VillattcaJsaid... · 

Most of his neisf!bots d.ido't Worth. BacJe MounWn and l....ite Local aYo'niiiJ maaufac:turer 
fan: :u weU. Bridgeport was aim all-time low. Iaclt Com Jr. toU&ftt a year's con-

In her doctoral dissertatioa on. · 140,000 acre-foet af water. (One tract. and grarned ao initial free. 
tbc 1950s drought. Te:tu ClriJt- . acm-CootcquaiaJ28.000 pllonJ). two--week trial. COfll tried Apn! 
iao Ulliversity student Rant K.! :.. ~Fen Wonb ~·officiall Me• 14, 18 and 21, 19!16. but only 
W"tlliamson "lloTOfe tJ:w agricultural- ommCDded : iove.sti1atin1 a small amoums of raiD fdl. 
losses .amounted to $3 billiou in . pipdiDe &om tbe Bramt River 10" The OOUDci.l !hen rumed to Dr. 
Texas by 19!16. but that federal the city for an emergency wuer lrvi.n1 P. Krick of Denver. who 
usisunce to .agriculture totaled .tOUla!. evea tbouJb tbc hilb salt wu finishinr up a thRc-year c:on· 
$61,814.600forthc~. content miabt make the water tract with Dallas. Krid: wu 

Tuu led the natioo in the des- harmful to plumbina and land- a...-ardcd a $]j,OOO cloud-sced..in!l: 
i1nated drouaht disaster are:u: sc:apina, and upcuive to filter. c:oatract. cO'Jd for one year if Oal-
lbe drought reached all but 10 of The city instituted voluntary lu renewed its cootract .and if 
its 2!14 c:oo:nlies. water rw.tioa.in1 but tried • more other cities and !he wucr distric:t 

Tuu !lad to tight to &et aud anrenive tactic, too: hinDI a signed on. 
keep ill aid. and had to pcnuade ninmatcr. · Ktic:lt tqu, but eouldn't gen
Wuhiallon that an occasional In 19!56, two ninmallert eme any rw.infall for dw: city. Fon: 
n.in - eveu a heavy one -did- promi1ed to u~e tbe new tech- Wonh dropped him. Dallas did 
n"t mcaa ao end to the drought niquc of cloud--nul, usiDa sil· 1101 ~ hit c011tract and other 

ke;:~b r::~~ f~~~=; ~~ cryr:w•.(dry·:.~l· to ~!:~:!~:~·in more 
bed prices down. In .19:!12:. 1 KriJta VillaaaL a meteoto~ !baa six yC2n- 7 incbes- fell 
2.000-pound yearlin1 fetc:laed gin witb the .Natiooal Weatbet on Fort Worth and the walenhcd 
aboUI $142; by 19!5-', the price Service in Fan. W«dl. ..&4,.~ May U-26, 19!17. The rw.in filled 

had~I0~ 0~10~~-~~:~,.~-~ t'fooCorpeof~t-
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Ooa.rta'll~ · 

cd takes- ~brook &ad~!~ 
ton- over tbeir spillft)'l. · "'·I 

Fort Worth rcc:orded"$0.-4f_ 
inche.~ of r~n by year's eud .;:.. 
almost 17 i.nct\cs_ aboV'C" ~ 
The droo ght oftkially raW.·:'·"-"" 

The water glut. libt tbe ,....__ 
deficiency. left dama1e·ia h11, 
wakt - ~ 

Storage butldings aad ~1· 
moving equipment were In the. 
dry bed of Late Artiapm; Qidtf• 
was still under COIIIUtldioa. The1'1 
wen! lost in !be nlddca dc7wapodt1 
and are rull .at the JW bouoaL '_ • ' 

Eagle Mountain Late tloodDd. 
11undreds of bome1 uonod Ill 
200-mi!eshorcllne.. · ..... 

Wi!Hams. who had drivciltl.e: 
Jeep across the watetlcu bed.at 
Eagle Mou.ntai.D Lake .Pr:l 
had to 1wilri. out Of ·· ,..... ' · 
inundated lakc:Adc blo:-. . 
cue tloa.t just outside. Ilia 
in 1957 

In the 1964 Texu H 
Assoc1.11ion Yearbook.· 'I'hocul.· 
Hattieid wmu: u.out two~
Counry mc11 who were wortilaaW., 
a dry creek bed in 19!11' 'll'bela C" 
!"3..1nstom\ drove tbcm ID Jbclla. ~ 

"By damn lhia Teuallbcnctla 
funny world. ain't it,:" ooe 
i3 sa.id to have told liJCI!blli-~~ .... 
either too 'nuff or too DIIIDD.'~ill 
the Witllll places." . . . -~.-~~-i 

Sooii"'C'el:11wHM1t--a.~ 

~~:~::::~,r::_~-r l· 
::!'!"::·=:v:::..~· 
:-:.~~s-.·~~~;;;~~ 

8UI ,......, iooi""''!_IUI.,.., .... 
<lonl!oleftOled•~lhcbo_,.-aen.:..-..> 

T""""'C"""'J y,.,.,......_._,. .. 
hom01 J90-1'111600"~IIlla'*. <'); 

1></fd>rln<ii-~·~J:t: 
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Weather 
From-! 

may DOl read 100 dqrecs qain 
ualll midmoo!h. said I~ Harris. .1 

weCia" scMoc mcteOrologisL 
1be be& pEoblcm is over fur a 

ll'bik.'"IEsDd.. . 
1be dDmMbaped collectioa ol 

l:li&b ~ tlw bid camped gyt: 

OWl' me Mcuopla fer a few weeks 
&.lJy IJIIMd oti. allDWiDJ cooler 

air -' nia - lbe 3ftS, meeoroi
opr: Xrisla ViDam:al said. 

If die bi&b presllll'l: COIDI:S bad. 
il: could me-. a I"':Dn ol triple-d:ig
ii~Dmd. 

"'t. _;u. depeads Cl1 IJ:Iw loog It 

dacida 10 Slick IIRlGDd. aad ~ 
sti'CIOiieis. '"\l'iiJarre;d said. 

Peunsylvania aativc Norman 
Obca caUcd the cool aDd breezy 
cooditioas that were dcliabtinl 
Tcuas '"Yaalcee wadlel:. .. 

.. Anythi.D1 under 90 ot 8:S is 
Ymtcc: weadJcr &r me.~ wd tbc 

.THLORSDAY. AUGUST 1'1. !991 

71-year~Jd Fan Wotth re~ident. 
wbo has lived in Tcu. aboa: ci&!Jt ,..,.. . 

1bc welcome raiD roroed sever
al Tarrant County cuwubes to 
clmc. bla d:W didzft scan to bolb
cr tbe o11me11. 

Even as be saa in llis closed bu.st
DCS:I yesceroay afterooon. Bob Bur-

rows. m-cu o{ HiJlaDwer Aum 
Wash .t. Octal 00 Higtltoftr Drive 
iaWo~t~Up.....ubcdforrD~Rnia. 

~ yards DCCd at Ieist IDOCbcr 
d.y ol r.m. .. Bunows said .. A liS
tie ~ now ud lhen belps Ill 
because !be can ....uJ g« dirly ... 

The ~y dick snea. C¥1-
dmdy axmibuted 10 a nsh ol tzat'-

& ~ IICCOtdiDJ; lO Med- local t2infaiL 
Star mel Fori: WCII1b Fire Oepe.n- '"The commiuioaen !:lave 
IDC:IIt~ . caUaL People in ocbl=r hi&b officct 

'"We'\111! dD:idcd dill lbe levd o( bave calk:d.- .Jooa said. .. Mauer 
~is ctirec:dy proportioo- at fact. tbe pboae's been ringiac 
11e ro 1bD lcYd ofsa:apidiry ... a frus- · olflbe wall wid1 people callin1.ia 
lfiJal dispa:bc' job:d. 10 tbaDk us CCI' p;ayiq. .. 

A IIUr.liD&: supcMsDr a1 Harris · The flliDi.sla' said be wu coo-
Mcmodist Fort Wri said :sevcntl ocmcd e:ria' ia lbe week Wbea he 
pcopJe wen: bei.Dg treated last beard rqaa: at ram iD Fort Wonb: 
nip. for injuries ~ in car md Dallas. · 
wrecks. '"It cmJC to me tblt I wu going 

The. balf-iocb of rain tbat feU in ID be !be talk ollbe IOWa. because 
Puk.c:r County may DCl be oearty we wae paymg fa' ram am Fort 
coou.P ror ranucn whose crops worm a:ad Dallu wen: rcttin1 it 
bavecmlftlda loq:droupt. Cld ttt.dn'trainedadrop iD f:v1c. 

'"It's just on.ly tbc stut." said erO:IarJq,"be sad 
L.at.rara HuttoD, wbo JIO"t!o pc:acb. Despite yeslef'day 's reprieve. 
cs. pecz111 :ald. IJIIber podut:e aa a lbe death toU ill Tuu from lhe 
!ann Odlide Wellberfotd wid!. bc:r ~ -.w:~ ID IDDUIIL 
IIDsbud m;i two DIS. ~c DCCd 'J1fe DaUu Co~mcy Medical 
about a 3·ittcb. raiD lo do some ~·, Office )'I:SII::rday coo
p:d.." . ~lhccamry's291b.belll:-f'dal:· 

The l'2in amlled 1o0 bile to br:lp cd dcalh Jiace Jt.:&Oe I. m !lS-y_... 
me peacbcs 1t1a1 .., a1reldy npco.. old soW~ o.Jlas MliiiiD wbo died 
ia1, me said. but it may benefil Jaly 13. 
tcmeoflhellla"Yarieties. 1be deadl ofEdicb Mac Snow 

Some Parker Couaty ~idents Frederick. wbo wu found in her 
m: cmiiting Joocs' p-oup for tbl; bome. was due 10 a:.rorwy aru:ry 
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diseue aud hyperthermia, the 
!Dfldical eumiacr's o6:c said. 

SWewide. mac Ibm 100 beu
rd-.t de:aal!Deb.car. tqxnd. .. 

'Ibe '-d!b:ip Clll Tcuas aaad. . . 
by tile e:DmDI! lallpCnltftS dais : .• 
SdiDIDel' is ~ tbc lllmDca 
of vanoo. qe:aQes aDd c:orpxa- : : 

tioasSu.M~ Fricdricb : : 

Air Cooditioaiq joined Carrier 
Corp. ill sapportiDisLitewidc •. · 
dfan:s 10 mppty • coadiDoDcn 10 

dac wbo Deed !ball mDIL 
Cmier ...,_ ID axaibua: up .. ; 

10 2,00) 100m air COIIdilioocrs md ' !:. 
istea;:lyiD.d .... l5,400~ 
to tbc stace • a di.tcoalL fricdricb . 
willbdp .............. .,...,_ •. 
i:al prices aod olfcri.D1 24-bour ... 
ck:tiwry Clll aD .nilabk uaits. : . 

:R.esideDlt lnllliDc iDfonDtltioD. : .: 
..... swe-Cwd. CDCrJY a.sisaPce : ~: 
prop-ams may call {877) 399· :·· 
8939, awn.= IIIDI:Ia". 
.,_..,..,~Mir,~ 

-.k-~517-*.. --'" 1-w....,.._ (IJ1l_,.tU7 



~P·."X_, ··· T "Tllcanay.~6.19911. _ _._ I~A.Piccll 

Lake Arlington's droJ?~spurs memories, 16ok ·af remedies 
BY MAnuw BuOY 

·--~-ARLINGTON- Mcssap ia bolda1 
. S..a&= vehicles boldiaJ tbe ~ys to 

UDIOI~c:ri:u:les? 

""""'· The- ltU!f wuhial ashore u Lake 
AdiaplG Ibis summa IS of a mon:: pco;les. 
triaD IIIDIIe: old lila. filbins catic, IDy1 _,.__ 

b il lbc IISUI.I fkoam. just - of it 
5iDc:e die 1m: bepD droppiDa: - IbiD 
fl:u iDdD a day bcaulc of droupl md a 

--"""""""""''*-Now !be pipcUDc is repain:d. bul il1rill 
taU snen1 dr!ys for !be water leve! 10 

~ a.cm:ime. 1:10111: docks JliiDI:i hi&b 
aDd dty, 100 to 200 yards flam lbc warer
liDe. Gas& pows ~ waves uxd to 
lop. 

South of"BowmaD SpriDp PDt. pim 
jut lhrouP, lbe !hallow water,. the rem
IWlU of a brid&e that oace spaDDed the 

""' 
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c 
Serving Eastern Parker County: Aledo * the Annettas * 

~Hudson OakS citizens-~-htte-:J._'/w_w-w.-co_m_m-un-itr--n-ews-.co-m ___________ A_u_gu_st-6-, -~9-98 

protest proposed new 
water usage rates 
by Robyn Adams Schmidt 

Record heat - and dead grass 
- caused mo~ than one temper to 
flare o~r the hot issue of watering 
lawns at the Hudson Oaks city 
council m~ring Monday night 

Council chambers were packed 
wtth more than 30 cirizens con
cerned about the council's proposal 
to establish higher water rates for 
residents who use '"excessive .. 
amounts of water. 

Council and ciry staff members 
spent nearly two hours listening to 
comments and dfscussing water 
related issues. Ultimately, the coun
cil voted to send the proposed 
"excessive use" ordinance back to 
the city's utility board to incorpo
rate some of the suggestions of res
idents and council members. 

Residents are encouraged to 
attend the utility board meeting at 
7 p.m. Aug. 11 at city hall. 
Residents who cannot attend but 
wam to comment on the proposal 
can contact ciry administrator 
Mary Jane Holybee or public works 
manager Donny Cole this w~k. 

The proposed ordinance that 
was given to council for coruidera. 
don Monday night recommended 
setting 30,000 gallons per month 
as the limit for reasonabl@ use. Any 
usage over that would be consid
ered ~excessive" and water cus· 
tamers wouJd be charged a rate 
higher than the current base rate 
for their excessive usage. 

The public works manager 
gave residents an overview of why 
the ordinance is being proposed. 
Cole said the dry i.s cum:ntly on 
water rationing not because the 
city's water facilities are inadequate 
but ~ca~ residents are using 
excessive amounts o( water. The 
ordinance is designed to discourage 
people from watering wastefully by 
hitting them in their wallet. 

"We've got enough water for 
indoor use and sensible outdoor 
watering," Cole said. ~pie are 
just using too much water. We've 
got to learn to water wisely and 
quit throwing water away." 

If all water customen were 
using reasonable amounts of water, 
Cole said, the city would not be 
under water rationing right now, 
which is why the dry council asked 
him to come up with an "excessive 
use,. ordinance. 

Cole said he is concerned that, 
if Hudson Oaks doesn't decrnse its 
water usage !@'leis, the state wiU 
stan to crack down on the cir)' with 
punitive measures. 

Cole explained the recom· 
mended level of 30,000 galloru per 
month was based on levels of water 
usage in other neighboring cities in 
Parker and Hood counties and rec· 
ommendations from landscape 
arch.itttts. 

However, many residents in 
anendance protested that a llmit of 
30,000 gallons per month was too 
low and their expensive landscap
ing would die if they tried to limit 
their water usage to that amount. 
One rt'~ident nntf'rl th<~t bntlo:r,..-

architects hf!lieve that 30,000 gaJ. 
Ions per acre per w~k are nect:s· 
sary in drought conditions to keep 
landscaping alive. 

Council member Phillip Hoy 
said a limit of 30,000 gallons per 
month would only affect 23 per· 
cent of the city's water customers, 
according ro city water records. 

One resident, however, spoke 
up and said she believes more cus· 
tamers than that will be affeeted. 
She said last year in July, her home 
used 26,000 gallons but this July, 
her usage was 88,000 gallons and 
that amount still hasn't kept her 
plants alive. 

"I think you are going to penal· 
ize over half the residents because 
of the drought," she said. 

Another resident voiced the 
opinion that approving an exces. 
sive water usage ordinance would 
hurt property values, because peo-
ple will hesitate to buy homes in 
Hudson Oaks because of it. 

Several residents questioned 
whether or not the problem was 
excessive use or simply the capadcy 
of city's water facilities. However, 
Cole said repeatedly that Hudson 
Oaks' water facilities exceed stare 
requitmJents and are rnon'! than 
adequate for reasonable water 
usage right now. And another ~u i.s 
being drilled to add to the system. 

When debate on the issue 
became repetitive, council member 
Katherine Meyer broke in with the 
recommendation that the utility 
board review the proposed ordi· 
nance again and perhaps rilise the 
reasonable use limit to 50,000 gal· 
Ions a month limit. She also sug· 
gested that the board consider an 
"annual average" usage level to 
help residents cope with the 
drought conditions. 

Delaying action on the ordi
nance would also gi'V@ the dry time 
to evaluate the effetti.V@ness o( the 
current water rationing plan in 
lowering water usage, she saki. 

Throughout the diseussfon 
about the exceu:ive use ordinanee, 
residents also ai~d complaints to 
the council about the water 
rationing plan which has been in 
effect since July 16. 

The plan, whieh is the "'stage 
one" rationing level set up by an 
ordinance in 1993, allows ~sidents 
to water outdoors from B·lO a.m 
and 8·10 p.m. t:hree days a week. 
Even number addresses can water 
Monday, Wednesday, Friday and 
odd number addresses can water 
Thesday, Thur$day and Saturday. 

Several residents protested the 
hours were unfair to families WileR 
both adults work outside the home 
because they can't take advantage 
of the morning watering window. 
Another resident asked that the 
rationing plnn be strictly enton:ed. 
He cited many violarioru he had 
personaUy witnessed. 

One resident as~ that tM 
rationing plan be expanded to aUow 
for daily "hand watering" of fragile 
plants in the landseape and around 
Coundations to p~nt a-addng. 

Addidonal Hudson Oaks news 

gwater Update ••• 
Radoning remains in effect 
in all local water systems 

The City of Aledo is consider-
ing changing the allowed mom· 
ing watering hours from 8-10 
a.m. to 6-8 a.m. to accommodate 
families who are at work during 
the allowed hours. City offidals 

expressed - to - who 
ha"" alrided by the radomng plan. 
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Currendy Aledo and Willow 
Park both restrict watering to 

~n-odd days (houses with even 
numbers water on even·num
bered days, etc), and restrict 
watering to the hours of 8-10 
a.m. and 8·10 p.m. on the desig
nated days. 

Check liWil~-llfWl.<lll for 
any updates between this and 
nat week's issue. 



Making way for water 

The Community News- Chris[Opher Amos 

An 18 Wheeler zooms past the arch of a backhoe where workers 
from Aledo Construction are boring a 10" water main under six lanes 
of traffic. The water main will connect the two Willow Park water sys
tems which have served two parts of the city. Willow Springs and 
Willow Springs Oaks, south of the Interstate, have had problems due 
to inadequate water supply. Once the two systems are united, and 
drought situations come to an end, the main will allow the city more 
flexibility in serving the water needs of its customers. 
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Hudson Oaks 
tountil votes 
to hook onto 
Willow Park 
sewer system 
by Robyn Adams Schmidt 

Following a 30-minute execu
tive session on personnel matters, 
the Hudson Oaks City Council 
unanimously voted to appoint cur
rent Sergeant Ron Arnett to the 
position of police chief, to fill the 
void left by the recent death of 
PoliceChiefVernon Smart. 

The council also unanimously 
approved the recommendation of a 
city sewer system committee to 
hook Hudson Oaks onto the Willow 
Park sewer system at its Monday 
night meeting. Financing of the 
sewer system work would be 
through a "402 assessment." 

Representatives from Willow 
Park told the council that the city is 
looking forward to working with 
Hudson Oaks on a joint sewer sys
tem. The council instructed city staff 
to set up a meeting as soon as possi
ble to begin work on the system. 

The council also heard a 
request by Jerry and Nannie Burks 
to "de-annex" their property, which 
the city annexed in 1993. Jerry 
Burks reiterated the family's objec
tions to the annexation that they 
voiced in 1993. 

Because Burks' father died 
about the same time as the original 
annexation, Burks said the family 
has not pursued the matter until 
they began having problems recent
ly with their plans to develop the 
property. 

Based on the advice of city 
attorney Michael McEntire who 
said the city had legal right to 
annex the property, the council 
declined to take any action on 
Burks' request. The council reiterat
ed that the Burks will have to bring 
their buildings up to city code stan
dards in order to develop them as 
thev desire. 
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Willow Park to drill additional water well 
Special meeting addresses roads, police protection, fire sprinklers and fireworks ordinances 

by Margaret Wmtersole 

The Willow Park City Council 
voted to get bids for drilling a 
Trinity warer well at a spe-:ial 
meenng July 30. 

According to Uoyd Stafford, 
area manager for Severn Trent 
Environmental, the drilling would 
take 60 to 90 days. 

Councilman Gene Martin point
ed out that because of the time 
frame, drilling would not help the 
city's wacer problem this swnmer. 

Councilman Doral Risch's 
motion passed with a four to one 
vote. Councilman Sam Bertling 
opposed the motion. 

Police Patrols 
Councilman Bertling asked 

Police Chief Ray Jones to clarify the 
police department's procedure for 
patrolling 1-20. 

Chief Jones responded that he 
assigns a patrol on busy holidays, 
but officers should not be working 
I-20 unless he has assigned them to 
do so or they have been dispatched 
by Parker County. 

With regard to patrolling the 
highway, Gene Martin said, "I 
would rather our officers are 
patrolling the city providing securi
ty service to the city than catching 
speeders on the in~erstate." 

Councilman Jim Davis 
explained, "I would Uke to make 
everybody understand that we are 
not trying to get out there and 
write tickets. We're trying to keep 
from it ... 

Councilman Gerald Liepert 
said he favored visibility of the 
police depamnent in residential 
neighborhoods. 

"I think every citizen ought to 
see that car go by at least once a 
day. But," he said. "if it has to go on 
the freeway to get over to the south 
side and it finds one of these idiots 

drtving 90 miles an hour, let's pick 
them up."' 

The item was a discussion item 
orJy :--.ic :!C:::Qn •::Js :ake:;.. 

"/ would like to make 
everybody understand 
that we are not trying 

to get out there and 
write tickets. We're try

ing to keep from it." -
Jim Davis 

Roads 
Councilman Doral Risch 

brought up drainage work on 
Ranch House Road for discussion 
before the city council. 

Benling argued for a list of prt
orities and estimates for work. 

Benling moved to ha"" the city 
administrator make available to a 
road contractor a list of problem 
drainage areas on Ranch House 
Road for an estimate to be given to 
the city council by the next regular
ly scheduled city council meeting. 

Council members voted unani
mously in the motion's favor. 

On a second item, Benling 
asked for an update on a study to 
determine maximum. safe speeds in 
Willow Park and on signs recom
mending a 25 mph speed limit, 
items brought before the council in 
June. 

Mayor Les Cooley told the 
council that an engineer would 
charge the city Sl SO an hour to do 
the srudy. 

Councilman Gene Martin 
asked that the city contact the state 
to find out how it determines safe 
speed limits and if it has any "do it 
yourself guidelines." 

The mayor agreed to caiJ and ask. 

Chief Jones reported that the 
signs were on order. 

The item was a discussion item 
only. No action was taken. 

Fire Sprinkler and 
Fireworks Ordinances 

A! the request of Davis and 
Risch. the council took time to 

review the city's ordinance for auto
matic fire extinguishing systems. 

~ouncilman Davis requested 
that the council consider the ordi
nance because of its financial 
impact on Willow Park businesses. 

"If I open a business in the city. 
to do my day-to-day business," 
Davis said, "'I may only need a five
eighths finch waterline] meter. 

"For that I pay a $100 deposit, 
a $1,400 impact fee and have a 
minimum water bill of $22.86. 

"However, if I build a ware
house that, for example, requires a 
four inch Une for my sprtnkler sys
tem, my acrual water usage would 
be just two commodes, rwo lavato
ries and a coffee pot. 

"'I don't need a four inch line to 
run that, but I might need a four 
inch Une to run my sprtnkler system. 

"'In that case. my deposit goes 
to $783.92. The tap fee is now 
$3,880. The impact fee, from being 
$!,400, is now $57,400. 

"Maybe my start up cost is 
$62,063.92 just because I'm 
putting in a sprinkler system co 
meet the city requiremenc. 

"My monthly water bill, in that 
case. is going to be a no-use fee 
rate of $391.96. 

"So that gives the cicy a 
monthly windfall of $369.!0." 

Davis proposed that the ordi
nance be amended to bill for the 
deposit, tap and impact fees based 
on a business' day-to-day require-
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ments. Only the tap fee would be 
coUected for the connection of the 
automatic sprinkler system. 

Uoyd Scaiiord recommended 
that the city charge a tap fee, 
including meter installation, waive 
the impact fee, waive the monthly 
minimum bill and only charge for 
water that goes through the meter 
of the fire sprinkler system. 

[n addition to Davis' sugges
tions, Risch told the council he 
thought the ordinance was weak 
and presented council members 
with a list of suggestions and ques
tions for discussion. 

Risch recommended that fire 
extinguishing systems follow 
requirements specified by the 
National Fire Protection Agency 
rather than the Uniform Building 
Code. 

The discussion also covered 
tap fees, rninimwn tap require
ments, inspection. monitoring and 
dry systems. 

Councilman Sam Bertling 
moved to give the council's recom
mendations to the city attorney 
and have him prepare a draft for 
the council for review. 

The motion passed unani
mously. 

On a second ordinance issue, 
Councilman Davis told the council 
that the city's fireworks ordinance 
needed revision. 

The council took noce of a let
ter from City Attorney Rider Scott 
suggesting changes to improve the 
ordinance. 

Davis moved to poscpone the 
item until the August 18 meeting 
when the city attorney would be 
present. 

The motion passed unani
mously. 

The next regular meeting of 
the Willow Park City Council is 
scheduled for 7 p.m. August 18. 
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Welcome relief ... 

Democrat Photo by Brad Michael Moore 
Rain water runs toward~ a creek as the area experi
enced its second day of croudy skies and cooler tempa
tures. This scene is near Soldier Park. 
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• Most of us are worried about our 
lawns in this summer of unbearable 
heat. But there's one group in Tarrant 
County that's worrying about your lawn 
and a steady flow of water in the 
summer of 2050. 

BY JACK z. S~IITH 

N EARLY 150 MILES northeast of Fort Worth, in 
untamed river hottoms where wild hogs. 

raccoons and heavers ahound. "'varmint huntin" has 
long hecn a pastime. 

Edd Hess. director of a hospice in the nonheast 
Tcxa.c; town of Mount Pleasant. recalls hunting as a 
teen-ager in the late 1960s with a buddy, Tommy 
Roach, in the forbidding swamps of the Sulphur River 
basin. 

"We'd go out at night and JUS! kind of set up in a 
clearing," Hess said. "We'd sit back to back ... 
sometimes you'd have a little hit of a moon and 
sometimes you wouldn't." 

Surrounded by towering hardwood trees, they 
would blow on a call that might mimic the sounds of 
a bird or a dying rabbit. If the call attracted an animal, 
they would shoot at whatever "varmint" they heard 
rusHing in the dark. 

"It was for the adventure ... if we shot anything, 
we never knew it," Hess recalls with a laugh. 

1l1is summer. as Tarrant CoutHy residents have 
watched their lawns tu~ brown, those remote river 
bottoms in northeast Texas have hccomc the focus of 
a far-different hunt - the quest for huge future 
supplies of water for the increasingly thirsty 
Mctroplex. 

When it comes to water, most Fort Worth-Dallas 

·~ 

area residents arc plimarily concerned about the here 
and now - the immediate resuscitation of their 
sagging St. Augustine at a time when drought, heat 
and water pipeline breaks have made front-page 
headlines. But officials of the Tarrant Regional Water 
District are gazing far into the future, to make certain 
there will he fresh water corning from your tap deep 
into the 21st century. 

In obscure offices on the near north side of Fort 
Worth, district officials have been eying those 
northeast Texas river bottoms fur years as they 
consider new sources of water for their major 
customers- Fort Wm1h, Arlington, Mansfield and 
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Marvin Nichols j 
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1~:~ search for new water sources, the 
~ Tarrant Regional Water District has had 

to increasingly look farther to the east 
Lake Bridgeport and Eagle Mountain lake 
were early district water sources by the 
1930s, followed decades tater by Cedar 
Creek and Richland-Chambers reservoirs. 
N<m,lfle p~ MaM1 Nichols, George 
Par1dlouse and Tehuacana reservoirs are 
viewed as potential new sources. 

• L.ak• Arllngton is used lor water storage. 
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the Trinity River Authority, which supplies water to 
much of northeast Tarrant County. 

In planning for long-terrn development of water 
supplies, "we try to keep SO years ahead," said David 
Marshall, engineering services manager for the 
Tarrant Regional district. 

Rapid growth has mandated that. Water demand by 
district customers is projected at nearly 89 billion 
gallons this year, up 18 percent from a decade earlier. 
And demand is expected to jump another 33 percent 
by 2010. 

Although this year's drought has made Tarrant 
(More WATER on Page 8) 
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Water 
From Page: I 

Countv residents much more aware of 
the criiicn! import•lnce of water, long· 
range planning is nothing new for lhe 
wntcr distnct. f-ort Worth Mayor 
Kenneth Barr said. 

"I think we've been very fortunate 
to hn.,·c topnotch wrue.r planning for 
many Jcc:~de.<>:· he said. Such forward 
thmking is vtt;'ll in a region where 
drnu~ht may sU1kc any year anU there 
nrc no large naturnl rcservoiffl, he said. 

1\ new ~tate water plan adopted in 
1447 highlights potential site-. for 
mo\jor new .;ource<; of mw water, 
including the profX1SCd Marvin 
Nichols and George Parkhouse 
r~crvoirs in the Sulphur River ba<:in. 

Of the two reservoir.:;, Nichols is 
pn1hahly getting the heavier attention 
from water development officials in 
the Metrople:\ ~au.c;e it would 
provide hy far the most water- more 
than twice the yield oF the Richland
Chamhcr.; Re~rvoir now furnishing 
ahout 138 million gallons dnily to the 
citic.~ ~p:ed hy the Tarrant Regional 
district, ;\i:tr!'ha\1 said. 

The total cost of the Nichols 
project could approach a staggering 
S I hilt ion when all expenses are 
t<~llicd. including land acquisition. 
cnn..,tntction and huilding pipelines 
and pump ~lations, Marshall said. 

Put into perspective, a price tag 
of $1 billion would be nearly 
donhle the annual city budget of 

FtlrtWonh. 
Wn.tcr development officials in the 

Metrople."~; ~ay ~uch a gigamic project 
likely would neces:'!.itate a ccx>perative 
venture hetween the Tarrant Rc:gion:J..I 
district: the city nf Oalla'l: the North 
Tc:\a~ Municipal Water 01strict 
~erving Richardstm. Garland. Plano. 
McKinney anti other citie~ outside 
Dalla_<:: and ~mall Nonheast Texas 
cities cln..e to the Nichols site. 

To finance the project. long-term 
i'NmJ Jebt pmbably would be is.<~ued 
hy the Metroplex entities that would 
receiw: lhe largest volumes of water 
fmm the reservoir. Some state funding 
also mighl he available. 

l11c Nichol<1: reservoir would 
inund:Hc :m c-.timalcd 67.957 acre~ in 
the .Sulphur basin- an area about 
one third the .~ize nf Fort Wonh. 

The re"ervoir would submerSe an 
c<;timated 36.178 acre.'! of bottomland 
hardwood fnrcsLc: nnd swamp rich in 
wih.llife. t\s a result, serious 
enviwnmcntal is.-.ues arc expected to 
he raised hy the proposed 
dewlnpmcnt. including the qu~tion 
nfwhethcr any animal! protected by 
the ft.·tlernl Endangered Specie! Act 
arc wilhin !he ~rvoir's ma.c:..<~ive 
footprint. 

M:u:.hall sa1d federal law likely 
wnult.l rt'"411ire c:ome form nf 
'mitii!:'ltLon" tn nffset the loss of the 
hah1t;l. ~uch as -~cuing a~il.le a large 
:lmflunt of land el~where a.c: a 
prntcctt:d preserve. 

.State lcgi~lation pasc:cd in 1997 ha.'l 
mandated the fonnation of 16 regional 
groups from throughoul Texa.'l to plan 
water development for their rt'Spective 
;1rca<> for rhe ne:<t half cen1ury. The 
group rcprcsenling Tarrant. Dalla.'! and 
ntht•r Mclroplc:o: cmmties and the 
g:n111p reprc~enting nonheast Texas 
cuun1ies have begun meeting in an 
etTnrt to reach an cventuaJ consensus 
on ruturc reservoir constructi(lR in the 
Sulphur hasin. 

In nor1heast Texa.c;, the Nichols 
Rc~Crvllir rroject has \:'loth supponers 
and detractors, Red River County 
Judl!e LD. Williamson said. Most of 
the reservoir likely would lie within 
the ~out hem portion oF the county, 
which 0..1rl.lers Oklahoma. 

"People whn live in that area and 
ha\'e land there. especially those who 
have hccn !here for gencr::ninns .. 'lee it 
a." taking th\!ir propeny from them," 
Williamson saitl. "Other<; c;ce it a'l a 
grah for the big cities to take East 
Te;c;as' water." 

But William~m said he hope" most 
luc:ll residents will <>ee the re~rvoir as 
he dot~" -a project likely to provide 
a strongly needed ccon(1mic boost to 
his ~parsely pnpuialed county l>f 
apprn~1mately 14.000 rc~idents. 

·me pmjcct wnultl create 
construe! ion jobs and eventually lead 
tn ~~~h~tantial residential aru1 
commercial development around the 
big lake that would I:'C created, 
Wtlliamsnn sail.!. That. in tum. would 
sharply increOlse the local tax ba'll!. he 
~1.id. In addition. the re~rvoir could 
en~ure a h1ng-tCrm water supply at 
minimal cost for small nonhea.c;t 
Texa.'l towns such as the Red River 
County .:.eat of Clarksville. he said. 

State Sen. Bill Ratliff, R-Mount 
Pleasant. said he feels that many 
people in his northeast Texas district 
"realize that the majority of [Sulphur 
b:t~inl water is probably going to go 
tu the Mctroplex. ·· 

Northea<~t Texa'l averages 10 to 15 
inche" more rain annually than the 
Mctroplex and has a much smaller 
population. As a result. ~atliff said, 

most northea."t Texa.c; residents likely 
will nnt be concerned about a large 
pnrtion of the Nichols water going to 
Fort Worth and Dallas as long as 
enough is set a"ide for local needs 
ami rhe reservoir prm·ides benefits 
"uch a.<~ recreational opportunities and 
residential development. 

Tarrant County possibly could do 
without water-from the Nichols or 
Parkhuuse reservoirs until the year 
2040. primarily as a result of projects 
that the Tarrant Regional district is 
planning to increase the volume of 
water taken from the Trinity River 
basin southeast of Fort Worth. 
:Vfarsha\1 "aid 

These include a so-called water 
"rt:-use'' project to filter more treated 
wa.<;tewater lhrough cleansing 
wetlands and into the e~isting 
Richland-Chambers reservoir in 
Navarro County, as well as the 
possible construction of a modest
sized new reservoir. the Tehuacana. 
which could be connected by a canal 
to Richland-Chambers. 

But development of the Tehuacana 
reservoir could be thwarted by the 
fact that it has a "tremendml~ lignite 
deposit" under it that could become 
ripe for mining. ~arshall said. 

Although the Tarrant Regional 
district potentially could go another 
40 years without needing new water 
fmm northeast Texas. water 
development officials say planning is 
needed now because a reservoir 
projet:t can be decades in the making. 

Fort Worth businessman Charlie 
Geren, a member of the Texas Water 
Development Board. said he fc:c:1s 
!loth the Nichols and Parkhousc: 
re~rvoirs will be needed to help 
en"ure adequate long-term water 
supplies for the Metroplex. 

The development process, Geren 
<iail.l. "needs tn start soon." The 
process of obtaining required 
gn\'emment permit<~ and building a 
reservoir likely would take 20 years 
to complete "if it started today," he 
said. 

OOidal~ of the North Texa.<~ 
Municipal Water District- serving 
exploding populations north and east 
of Ditlla"- say they e~pect to need 
nonhcast Texa.c; water sooner than 
Tarrant County. 

Jim Parks. the district's executive 
director, said he would like to see the 
N ich~1ls Reservoir devc:loped on a 
fast-track timetable of 15 yean or 
les.<~. 
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Water development official~ such 
a.~ Mar.-ha\1 say a growing state 
population and a dwindling number 
of p01cntial ~ite.~ for ta.rge new 
re<icrvoirs will make water an 
increa.<:ingly precious resource. 

To secure a large, rt"!iable water 
supply. you can't "imply dig a huge 
hole just anywhere and pray for rain. 
In Te.t:.a.'>. rt'servoirs typically are 
located in nver ba.<iins into which 
large volumes of water drain. The 
hig-gest ba.<iins that receive the most 
rainfall- and in which there still are 
choice sitec; available for reservoir 
t.le\·clopmcnl- are in Ea."t Texas. 

A ~ the Tarrant Regional Water 
District has de'\oeioped water 
.~ources over the la'lt 75 years. 

it has .~teadily ventured farther and 
fanher from Fort Worth. In the 1930s. 
the district developed Lake 
Bridgeport and Eagle Mountain Lake. 
modest distances upstream from Fort 
Worth on the West Fork oftheTrinicy 
River. In the 1970s and 1980s. the 
district went roughly 75 miles 
southea<;t to develop Cedar Creek and 
Richland-Chambers reservoirs. 

Now, lhe best reservoir prospects 
for the Metroplex arc: 100 to 150 
miles awav in northea~ Texas
much doser to Oklahoma and 
Arkansas than Fort Worth. Generally. 
the farther aw::.y the reservoir. the 
more it will cost to pump the water 
we!'t to Tarrant County. 

As water bt'comes more dear and 
likely more costly. there will be an 
ever-growing emphasis on increased 
conservatinn through such means as 
more-efficient farmland irrigation 
method~. plumbing codes mandating 
low-nu~h toilets and municipal 
landscaping ordinances encouraging a 
reliance on native plants that use less 
water. 

But even with such mea.c;ures. 
officit\I.S see the day when those rain
rich northeac;t Texas river hottoms 
will become the sites for large new 
reservotr!'i. 

Fonner Fort Worth City Council 
memhc:r Dill Meadows, a member of 
the Metroplex's regional water 
planning grot•p. ~aid it appears 
inc:vit::.ble that Tarrant Counry must 
look moff: than I 00 miles eastward 
for much of its future water supply. 

'The truth is lhatthe only water 
left f0r the: Metroplc:x. really usable in 
abund::.nce. is the Sulphur River 
ba<:in.'' he Wd. 

JAC.II. Z. SMml iS an editorial writer 
lor 1t1e Slar-T~ His e-mail address IS 

jzSimlhOstar·telegri.m.com and his 
lelephone number is (817} 390-n24. 
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Eastern county towns plan for future water supply 
B7 ROGER~ ELUOTr 

Democr:at Reporter 
The study was commissioned by the Park

er County Utility District Number 1 
(PCUD l) in the spring of 1998 at the 
request of the sponsors. who include the 
Cities of Willow Park., Aledo. Hudson Oaks 
and the County of Parker. The funding for 
the sponsors was matched by a grant from 
the Tens Water Development Board mak
ing the study possible. 

SOUTilEASTER.'I PARKER COUNTY 
-Tuesday night a public meeting was held 
at ~illow PJ.rk Ciry Hall to discuss the 
ongoing study to look Jt wa1cr needs for 
southeastern Parker Counry for the next 30 
years. 

This was the second of three public meet· 
ings for the study. The purpose of the meet
ing was to discuss prelimii'tary findings at 
the mid-point of the study process and solic
it public comment and discussion related to 
the ahematives presented at the meeting. 

The study covers southeastern Parker 
County- generaUy bounded by White Set
tlement Road on the north. the County Line 
on the east and south, Highway 171 on the 
southwest and Weatherford on the west The 

Water 
Cootioued from page lA 

A look at the options 
Carta noted that ail water for the 

Jrea currently comes from well 
:;ystems. He reviewed comments 
from the first public meeting 
(which was held in April at Hudson 
Oaks) showing that the continued 
:..ISC of wells has a number of draw
backs. These included the large 
:lumber of wells that would be 
required to meet demands. the: land 
requirements that could be needed 
for each well, the increase in costs 
:o drill and operate wells as deeper 
formations are required, and the 
prospect of future ground water 
contamination. 

In short, Carta said the continued 
:JSC of wells was shown not to be a 
''iable tong-term solution to meet
ing regional water demand. 

Secondly, Carta discussed the 
option of purchasing treated water. 
The only currently available public 
sources p~tic:1l for this option 
would be to purchase water from 
~ither the City of Weatherford or 
the City of Fort Worth. 

Correspondence generated during 
the course of the study indicates 

Formula 
Cootioucd rrom page lA 

:qually by road miles. Give each 
precinct $4,745 per road mile and 
that would make it fair for all Park
er County citizens. he said. 

Dobbs reminded Peden that wh:n 
she took office in January of 1995 
:ihe suggested dividing the budget 
into equal parts of one·quarter 
each. If that formula were used this 

that the City of Fort Worth is cur
rently trying to Jlleet commibtlents 
already in place 'and is not interest
ed in serving areas of Parker <;oun
ty outside of the their extra-tcrrito
riaJ jurisdiction (ETJ) at this time. 

Weatherford currently docs not 
have a supply which will allow 
them to serve the study area and 
Wcatherford"s contract with 
TRWD to purchase water out of 
Ltke Benbrook prevents them 
from wholesaling water purchased 
fromTRWD. 

The remaining option identified 
in the study was for the cities to 
purchase raw surface water and 
neat it. The study area is in the 
Trinity River basin and has been 
assigned to Area C (Upper Trinity 
Region) under Senate Bill 1. 

Source of surface 
water 

The available raw water supplies 
for the study area arc controlled by 
the Tarrant Regional Water Dis
trict. TRWO (formerly Tarrant 
County Water Control and 
Improvement District Number 1) 
was created in the early part of the 
century to address flooding prob-

year, the budgets for each precinct 
would rc8ect $6.907 per mile for 
Peden, $5.716 per mile for Choate, 
$4,144 per mile for Horton, and 
S3.S84 per mile for Dobbs. 

The Dcmocra1 will report more 
on the Sheriff's Department and 
other department budgets in future 
issues. All arc tentative at this time. 

lcms in Tarrant County. 
It was later expanded to include 

water supply (primarily to Fort 
Worth) and began to administer 
surface water availability in area 
lakes. Currently TRWD operates 
supplies in Lake Benbrook, Eagle 
Mountain Lake, Lake Bridgeport. 
and others. 

In recent years, TRWD has also 
obtained supplies from Richland
Chambers Reservoir and Cedar 
Creek Reservoir. Supplies from 
these lakes are sent to Fort Worth's 
Rolling Hills water treatment plant 
and to Lake Benbrook. This effec
tively makes Lake Benbrook a con
stant level lake and the site of 
choice for the study area to obtain 
raw water. 

Purchase, 
transportation, and 
treatment 

The remaining issues are the pur
chase of raw water, transportation 
and treatment of raw water and 
then the distribution of the tr-..ated 
water to area water providers. Past 
experience shows that these types 
of operations can be most effec
tively perfonned by a larger entity, 
such as a regional entity like 
PCUDl or Tairant Regional Water 
District. 

Tarrant Regional has exp~d 
an interest in contnscting with area 
entities to sciVpurchasc raw water. 
Tte3tment could be done with a 
number of treatment plants or a 
single regional treatment facility. 

Since there is effectively a single 
source and water pipes must be run 
to each city, the piping needs 
would basically be fixed regardless 

study includes the cities of Wtllow Pant. 
Hudson Oaks, Aledo, Annetta North, .A.nnet~ 
ta :md Annetta South,. as weil as unincorpo
rated areas within the area. 

ulation continues to grow. These issues have 
been ltighlighted this summer as drought 
conditions caused most cities and water sys-
tems to, ar: times., issue some form of water 
rationing. Water for fircfighting has aJso 
become a major concern during the past few 
weeks. 

Teague NaJI and Perkins Inc. (TNP). a civil 
engineering firm from Fort Worth, was 
retained to perform the study. Kelly Carta. 
P.E. llld Kelly Dillard, ?.E. ofTNP made <he 
presentation and discuSsed the preliminary 
findings. 

The key issue in the study is the ability of 
the cities in the southeastern Pa:rXer County 
area to meet water demands as the area pop-

Cuta gave a quiet overview of how the 
analysis has been performed, including meth
ods for projecting ~ growth. detennining 
funm: water demands. posstble alternatives 
to meet demands. project phasing and costs. 

of where along the system trutment 
plants were placed. 

Regional plant needed 
Carta showed cost graphs indic:H· 

ing that multiple plants would be 
more expensive than a single plant 
for a number of reasons. Therefore. 
a single regional plant is preferred at 
this stage of the study. Due to geog
raphy, the optimum IOC3tion would 
be ncar the top of the hill to the 
north or northeast of Aledo. 

To date, the study shows that water 
demand in the study ~ will grow 
rapidly during the next 30 years., 
requiring significant upgrades to the 
existing systems. Also, the technical 
aspects of the project are possible 
from an engineering and construc
tion standpoinL 

However. the full costs for imple
menting a compl.:te system from 
Lake Benbrook to the client cities 
would result in prohibitively high 
water bills to customers. Therefore, 
the remainder of the study wilt 
focus on methods to install the 
needed facilities at reduced costs. 

Cost-sharing 
possibilities 

Carta indicated costs could possi
bly be reduced by acljusbtlcnts to 
project ehasing. However, any sig
nificant reduction in costs will most 
likely require cooperative agree
ments with larger entities. One 
transportation option would be for a 
regional entity to place a plant along 
the raw water line proposed by 
Weatherford and work with Weath
erford to share costs on a single line 
from Lake Benbrook to the plant. 

Both entities would purchase raw 

Sec Water, page SA 

water directly from TRWD and 
could benefit from cost sharing for 
this portion of line. 

Another option would be for the 
cities of the area to approach TRWD 
and ask for delivery of raw water to 
the plant to be included in the unit 
costs for raw water and allow 
TRWD to construct the raw water 
line. · 

Although. neither TRWD or 
PCUD 1 treat water at this time, 
Carta noted it might also be recom· 
mended that the beneficiary cities 
approach TRWD or PCU'01 :iliout 
the possibility of participation in 
treabncnt as well. It was mentioned 
that addressing these issues would 
involve negotiations between aU 

involved parties. 
In conclusion, the participatidi; 

cities were asked to formalize in:;-, 
ncar future their preferences :·,: 
ownership of futun:: transmi~s;c-· 

and treatment facilities and wh!!::--.~t 
they would be interested in forma: , 
approaching PCL"Dl, the Cty ~ 
Weatherford and/or Tarrant R!!gr·-:-r
al Water District for participatiOn -
the project 

The study is scheduled for cc-,:.: · 
pletion in late fall of this ye:~.r. ~~~ 
third, and finaJ, public meeting ·-~ i' 
be held just pt:or to formal corr.p.:: 
tion to discuss final study rest.:;~" 
and recommendations. Th!! nt\ · 
meeting could be held as early ~ 
October. 
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Short-lived relief. .. 
75 cents 

64 pages, 5 sections 

Democrat Photo by Brad Michael Moore 

While many received welcoming rain this past week. : 
the event wasn't great enough to create run-off. Its the 
run-off that refills our lakes and ponds. This dried lake 
bed stands immediately west of FM 713 passing Lake 
Weatherford. When the lake stands at its normal level. 
with enough water to pass its dam overflow, this lake 
bed is covered with water. It may be a good while 
before this dry bed again becomes a reflecting pooL Appendix G - Page 62 
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Consulting firm recommends site north of Aledo for water treatment 
by Robyn Adams Schmidt 

At an August 4 meeting, Kelly 
Carta of the engineering firm 
leagu• Nail and Perkins. Inc. (fNP) 
explained to representatives and res
idents of area cities how raw water 
might be procured and distributed to 
those cities in the furure. 

If raw water is purchased from 
the Th.rrant Regional Water District 
(TRWD), the area cities would then 
need to decide how to treat the 
water, Carta said. lreaUnent could 
be done with several treatment 
plants or a single regional treat
ment facility. The finn is recom
mending a regional treatment 
plant, because multiple plants 
would be more expensive than a 
single plant, he said. 

For example, none of the area 
cities currently have treatment 
facilities suitable for raw surface 
water, Carta said. However, the 
area cities do already have water 

storage and transportation infra
stmcture in place which could be 
adapted for use with a regional 
treatment facility. 

Due to geography, the opti
mum location for rhis regional 
plant would be near the top of the 
hill to the north or northeast of 
Aledo. A regional plant could 
wholesale the treated water to each 
city or private utility which would 
bill their individual customers, 
Carta said. 

A regional plant would ideally 
be operated by a large entity such 
as a coalition of cities or the 
Tarrant Regional Water District, 
Carta said. 

Although the TRWD doesn't 
ct~rrently treat raw water, it would 
be a good option for the area cities 
to consider appro::.ching the TRWD 
about treating water, Carta said. 

As the engineering firm begins 
the final phase of the water study, 

Carta said, they need input from 
cities on the following questions to 
make sure they are researching per
tinent issues for the area cities. 

Do any of the area cities prefer 
to have their own water treatment 
plant? 

Do any or all of the cities wish 
to participate in regionnl treatment 
plant? 

What are the water plant and 
transmi~sion line ownership and 
maintenance preference of the 
cities? 

The final part of the study to 
be completed this fall will focus on 
how cities can fund the proposed 
surface water supply, Carta said. To 
qmstruct a regional plant and 
infrastructure large enough to last 
30 years would be prohibitively 
expensive, C11ta .<>aid. So his firm is 
devising recommendations for how 
to complete the system in phases to 
make it more affordable. 

"We're looking at ways to cut 
front end costs because we don't 
have any infrastructure to start 
with," Carta said. 

One option to reduce the cost of 
installing transportation lines is for 
the area cities to work with 
Weatherford, which is currently in 
the process of installing its own 
transpon:al:ion lines to secure raw 
water from Lake Benbrook. Both 
entities could pun::hase raw water 
directly from TRWD but could both 
benefit from cost sharing for the 
overlapping portion of line. 

Another option is for area 
cities to approach the TRWD about 
installing a raw water line to the 
area and including the cost of the 
line in the TRWD's cost of the raw 
water to the area. 

Cartn outlined the possible 
"construction phases" the engi
neering finn is recommending at 
this time. These phases are spaced 

out so that the costs of the con· 
strUction could be paid for by cus
tomers fees before the next phase 
begins. 

Year 2002: A regional plant 
near Aledo with a capacity to pump 
two million gallons a day (MGD) 
would be constructed along with a 
36-inch transportation line from 
Lake Benbrook to the Aledo plant. 
Distribution lines to Aledo, Willow 
Park and Hudson Oaks would be 
installed. 

Year 2012: The regional plant 
would be expanded to add four 
MGD capacity (for a total capacity 
of six MGD). Transportation lines 
would be extended to Annetta and 
Annetta South. 

Year 2020: The regional plant 
would be expanded to add six 
MGD capacity (for a total capacity 
of 12 MGD). Transportation lines 
would be extended to Annetta 
North and the Bluebonnett Hills 
area (Hwy 377). Transportation 
lines to Aledo, Willow Park and 
Hudson Oaks would be upgraded. 

Year 2030: The regional plant 
would be expanded to add six 

MGD (for a total capacity of 18 
MGD). Transportation lines to 
Aledo and Annetta would be 
upgraded. Transportation lines 
would be extended to south and 
north Fort Wonh fringe areas. 

Area cities would not abandon 
use of the well systems immediate· 
ly, but would phase them out as the 
surface water system came on line, 
Carta said. 

Area cities will have to keep 
drilling wells until a regional plant 
gets on line no sooner than 2002. 
However, once the plant goes on 
line, cities shouldn't have to drill 
any more wells, he said. 
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Rain Dance--------------

~..:--
"' ---"" 
~~~~. 

; The Community ~ews ·Christopher Amos 

Last week's .showed brought a temporary break in the drought, and felt so good they inspired Deer Creek 
residents Adam Estill and brothers Price and Parker Taggart to dance in the rain. Many adults felt the . 
same way but suppressed the urge. 
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Group recommends·· surface 
water to meet future needs 
by Robyn Adams Schmidt 

How should southeastern 
Parker County residents get their 
water in the 21st century? 
Probably not from wells, but from a 
surface y.rater source, such as Lake 
Benbrook. 

That's the preliminary finding of 
the water study being conducted by 
the engineering firm, Teague Nail 
and Perkins, Inc. (TNP), a civil engi· 
neering finn in Fort Worth. TNP 
engineers presented their findings to 
a full house at Willow Park City Hall 
August 4 and asked cities to give 
them feedback on the study so far. 

At this point, TNP is recom4 

mending that southeastern Parker 
County cities purchase raw surface 
water and process it at a regional 
water plant that would be ideally 
situated on a hill north of Aledo. 

A little more than half com
plete, the study is examining ways 
to provide the water needs for the 
area through 2030. The study was 
commissioned by the Parker 
County Utility District Number I 
this spring at the request of the 
cities of Willow Park, Aledo, 
Hudson Oaks and Parker County. 
The sponsors' funding was 
matched by a grant from the Texas 
Water Development Board to make 
the study possible. 

The part of Parker County 
being studied is bounded by White 
Settlement Road to the nonh, the 
county line to the east and south, 
Hwv 171 to the southwest and 
We~therford to the west. The study 
includes the cities of Willow Park, 
Hudson Oaks, Aledo, Annetta 
Nonh, Annetta and Annetta South 
and unincorporated areas. 

The engineering firm plans to 
have the study complete by late 
fall. The meeting last week was the 
second of three public meetings 
intended to keep residents 
informed of the study's progress. A 
third meeting is planned tentative
ly for October when the engineer
ing firm will be putting the finish
ing touches on the study, said Kelly 
Carta, one of two engineers head
ing up the study. The other engi
neer, Kelly Dillard, also spoke at 
the meeting. 

Carta explained that the firm is 
estimating the needs for the area 
through 2030 by projecting area 
growth using census data and esti
mates by cities and the Nonh 'Jexas 
Council of Governments. For purpos· 
es of the study, Cana sald, they are 
assuming cities will increase their 
city limits by I 0 pertent annually. 

The firm made this aggressive 
assumption to protect against 
underestimating growth. Ten per
cent annual growth would have all 
the cities in the area overlapping 
and meeting the city limits of both 
Weatherford and Fort Wonh by 
2030, Carta said. 

"It's getting harder 
and harder to keep up 
by punching wells in 
the ground,,, 

Kelly Carta 

Along with estimating area 
growth by 2030, so far the engi· 
neers have evaluated the existing 
well supplies and possible alterna· 
tive water sources. Currently, all 
the residents in the study area get 
their fresh water from weU sources. 
To keep up with the estimated pop· 
ulation growth, Carta said, 276 
more wells would need to be 
drilled by 2030, with each well 
impacting 18 acres of land each. 

Along with the significant land 
requirements, the increase in costs 
to drill deeper wells and the likeli· 
hood of future groundwater conta
mination makes well usage a non
viable long term solution to meet
ing the regional water demand. 

"It's getting harder and harder 
to keep up by punching wells in the 
ground," Can a said. 

The second option for provid
ing water to the area is to purchase 
treated surface water from an entity 
in the area, Carta said. However, at 
this time, there is no treated water 
currently available to purchase, he 
said, because the two neighboring 
entities who treat their own surface 
water · Fort Wonh and W"'!therford 

· are not willing or able to sell their 
treated water, he said. 

Fort Wonh has informed his 
firm, Carta said, that the city has its 
hands' full providing water to its 
current customers and is not inter
ested in serving areas of Parker 
County outside of its extra-territor
ial jurisdiction (ETJ) at this time. 

Weatherford currently does not 
have an adequate water supply • 
from Lake Weatherford · which 
would allow them to serve the study 
area, Carta sald. And Weatherford's 
contract with the Tarrant Regional 
Water District (TRWD) to purchase 
water out of Lake Benbrook pre
vents them from wholesaling water 
purthased from TRWD. 

The final · and best · option is 
for area cities to purchase raw sur
face water and treat it themselves, 
Can a said. According to state law, 
the available raw water supplies 
for the study area are all controlled 
by the TRWD. The TRWD controls 
Lake Benbrook, a constant level 
lake and the ideal site for the study 
area to obtain raw water, he said. 

In order to take advantage or 
this option, cana said, the area cities 
would have to decide on how to pur
chase the raw water, transport it, 
treat it and then dismbure it to each 
of the area water provide~. 

Based on past experience, 
Carta said, his finn is recommend
ing that the area cities work with a 
large regional entity, such as the 
Parker County Utility District #I or 
TRWD to acquire these services. 
The firm has already contacted the 
TRWD, which has expressed an 
interest in contracting with area 
entities to sell raw water. 

'~'l;"'-:., 

Related article page .M:. 
Site north or Aledo recommend" 
ed for regional water plant · ".&. 

.... · .. ~- ./ ....... 
Background: · ,·.;~.'~'~~ 

·~.;~~ 

Background lnformatlon on.-the' 
water study process can ·'.be' 
found at '" ·c '~~, 

··«· www.community-news.com..t; 
.:···.·~ .. :~·-~f 
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Still 
on tap: 
Water 
rationing set 
untilAug. 20 

WatCT r.Uonina will caatiooe LA 
Spnngtown untilll:ieullhe AU{Uit 
10 reJUIIl city council medina._,.. 

At th&l time. the IXIIIlX:il ll'\ll. 
dec1de whether Of not to 
odd-even riUO'IIiDI-

Tbe c:ouDCil- receatly 
OrdiDUc:e ll~. 1hrin1 the C'OUDCll 
and MAyor. ThoDIII Gctl)' the 
po"WU to replate the ••~r 
si~CIIl, DOW and ln the future. 

A penon'11ddrua and tbe date 
of !he 1n0ath dctennioeJ whether a 
laWl'l can be w~ 1n SpringtOwn. 

Folks w1th addreues ending HI 
an odd awnber.lUC::h 1!1143 I, will be 
able 10 waw thetr lawns on dates 
011 odd numbered days of the 
rnoath. nw:ll u Aug. 3. 

1bosa with e~en numben:d 
addreaael. 1ucll u 432, can water 
oa e~ aumbeTed dates, such u ~br ..... Cimpllll~ 

Aut:~ever. follls with odd ~o=~~~n:_•~o::'~!=::vu~:~~~~~~===~: 
:m~=::;.~;:': -----:------------------------.,.·~·~··¥~ 
A.uJ. 3\ IDd Sept. I. 

· Waterruioaincperta.int only to 
gankam1, waterina yvd1 or 

. Local bot.~ GelleS an! 

Sprinctown police officcn an! 
iUU!ftl WIU"ftings for water 
C\IJtomen •bodo notobscrYcodd· 
evea,_ water rationing. A .ec::ond 
offeue could meet with a citation 
aac:la fine not to uc:eed Sl.OOO. 

Cindy HtJI, intenm city 
adrniniJlriU)f. slid she hu llrndy 
been receivina a lot of phone calli 
reJardina the water rwoniag. 
' If rtliorulll it not ,~,~cccuful, 
outtidc wllerin& c:ould be prohibit· 
ed for enlin1 weekend periods -
from noon fridliy unlll QOQft 
Moaday. 

Do.slichc:~Y,~~.·~ 
.~'- ;: -. . . - .. .• - ' .·· : 

acbool yea:. . 

, Spnngtowl'l High School ~;~~~0:~~~~~;=-~~~.;;': PriiiClpal John Do:s!icb is beginning 
hit teeond year .u princip11! and 
looks forward to a wonderful yeu. day. 

"We 11opc to 1mprovc :n two and end 
specific areu."' Doshcl1 uud. "We school day 
plan to put a hea~y cmpl1as1s on "Thu i 
tmproving auend.1nce and our 8 to·.8:30 tutociog,'' Doslich 
various telt s.core.s l:ke the TA.AS said. "We feel that 1 morning 
J.lld end of cour.)C clams." Ntonng time wtll bemoreJdvanta· 

In its effort to put these arcu -gcous thill tllc former afternoon 
IInder the microscope. the faculty lime." 
plans to Identify truant stulienu More kids will be tempted to 
fat~er and improve p.atUJ...t conLaet. attend m the momtng r:Wter than 

He 111d the distnct will work after ~hool, he said. 
ha.rti and to improve student "We scored the htjhcst ever i11 
1\tel'ldance reading 1nd math lut year on the 

.:"'Last yearwehada92Ji percent TAAS,"' I>o:Miio;h s11d. "B11t we uill 

oeed to improve Ia these uaa.. .. ii 
The ~hool had 1 ratiftl of~: 

percent 1n the math poniolt CJt1 

PUASlSU CIOM., ~!~ 

Treadwell, ISD. growing together ; 
Treadwell and the bollfd talked 

about uudcnts, tcademtct, 
ptul01ophy- for over four hours. 

"Be fen= we kftcw it, tt wu 10:30 
(p.m.)," "fru,dwdl said. "Timej\IJI 
lie,.. by." - • 

I 
I. 

IN ISTRATIO.N, 

Thai intcrv1ewplaycd tkey role m-onger through the yean.'" ~· 
in Treadwell's decuioa to sene the "Without I supportive IChool 
board u it» neu .tapcri.ntendenl board, there's no way .,. cooJdj; 
Through botb academic Jnd rncel tile goal.J we have." 'J'relldw!U~ 
l!Qtheticll cban1es. ~~~&relation- 11.1d. . --' 

•h!p ~ ~IN to. _ha•e srown , Sc~l ~~~~~ ~ ~ui.! J: 
c.haJicnaeauitlleadl i.DIOibt.M&I· 
century. .. • 

Academically, rrc.:J .... u' bu' 
been aWgncd the wt oflmprurinJ 
diltnct-wide tell ICOIQ 0111 lbl· 
Tc~u Aneument of Ac.adcmk:~ 
Skills [TAAS) tcltt. f'be ..... 
mand"ecl tuting 11 rcqlliNd far~ 
graduation. - ; ~ ..-: 

When Treadwell look ova ll: 
1992, TAAS ,.;oret were~ 
10 write home about. - _ i""~-- i 

"The boltd'J fint prioritJ lJII 
to improve academic pafiXIIIIIll8, .. 
Ttcadwell $lid. "Evcryoae wu 
working hanJ, but wortln& lwd 
doing the wrong th"1ng." 

After a time of readjunmcnt, · 
teachers be san refocusin& on math 
(proh1em so\Yinrl. readint' •NI 
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H.O. utility board: Scrap 
excessive ~ater use rates 

By ROGER M. ELLIOTT 
Democrat Reporter 

HUDSON OAKS - Tuesday 
night the Hudson Oaks Utility 
Board met for their regular August 
session to consider, among other 
items, their recommendations to 
the city council regarding the dis
tinct, but related issues of water 
rationing and excessive use rates. 

The utility board, two members 
short, unanimously approved three 
motions: 

•To recommend to the city coun
cil that they "scrap the plan" to 
implement excessive water usage 
rates. 

-To recommend to the city coun
cil that they appoint a panel, large-

Water 
Continued from page 1 

ly of citizens and to include the 
Public Works Manager, to deter
mine the cost and feasibility of 
giving the citizens of Hudson 
Oaks all the water for which they 
are willing to pay, plus some cush
ion for emergency use and fire 
suppression. This would be done 
with an eye toward pulling the 
determined numbers to the voters 
as a bond issue. 

•To recommend to the city coun
cil that they modify the water 
restrictions to allow one hand-held 
hose with automatic shut-off with
out time or day restrictions for 
watering shrubs, potted plants, 
foundations, etc. They also recom
mended looking at varying the 

hours and length of time per day to 
water. They further recommended 
considering a system for variances 
from the water rationing in the 
form of permits to be posted in 
plain view, in the vain of building 
permits. 

At their last regular meeting, the 
city council delegated some 
authority to the mayor, the city 
administrator, or the public works 
manager. This delegation is trig
gered in the event of "deficient 
water pressure or deficient water 
reserve ... or emergency caused by a 
shortage of water." At that point 
any one of these three may "insti
tute any water rationing plan 
adopted and approved" by the 

tion since March 1998, said that as 
he considers any "requests" for 
modifications, he must consider 
how the state will view these 
plans. 

consider the recommendation of 
the city council, authored by. 
Councilmember Meyer, to consid-: 
er defining excessive use over ~ 
13-month average as 50,000 gal~; 
Ions per month and using this pol-' 
icy only during the summe~ 
months. : 

"If we don't have a plan that 
includes a graduated rate schedule 
for excessive water use, we jeopar
dize our chances to get grant 
monies or low-interest loans from 
the Texas Water Development 
Board to improve the system," 
Cole said. The utility board did not 

The mec:>ting was chaired by Bob~~ 
bye Roberts. Also present to form" 
a quorum were board members Pai 
"Dean and Jim Jones. The city sec: 
retary Sheila Elmore took the min:· 
utes. 
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council. This delegation recog
nized the potential nud to act 
between monthly council meet
ings. 

The citizens asked for variances 
from the utility board and received 
endorsements for some which 
were included in the board's 
motions. 

To avoid confusion, Donny Cole, 
Public Works Manager for the city, 
says that nothing has changed until 
citizens receive a notice from the 
public works department. Cole 
will continue to issue citations for 
violations under the current water 
rationing plan. 

Cole, who has been in his posi-

See Water, page 2 
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Utility rates increase in Oct~ DAILY W,\TCH 

WEAniER (AI') - TcniaJu 
Weatherford City Council sets property tax rate at 

HO board 
defines 
excessive 
water use 

t::; ByJtOGI~t~!LLIOTT 

and Fridl y. variable dcludlne&. 
A 40 peiOmC chlt!Ce of showoen 
or lhundmlonnl Friday. I;ow 
nc:u 10. Hip in the upper 1101. 
IICifttlcasl., eall wind S-1.5 mph.. 
Extended rc-::.st, Friday nigtlt. 
partly cloudy __ with 1 low in the 
Vppl:r 50s. Saturd1y throu&IJ 
Monday, ~l' cloudy witft a 
~of w.wm and th~ 
....-..I.ows iVIJYIId 70. Hip 
~~~~!)(& 

:1'YlD. Tcur. (AP)- o.r-nt ~poNr 
}I.~TcuaAicoholicBcvc:r- HUDSON OAKS - Tuuday 
1P Cormnillicrl qcm has been. nia.ht the Hud$on OW utility 
Sbct IIXI killO!i_ during a violent bout( recommended tlla! "execs· 
l:lonfrorUtion~ llri6 · • tM~ · sin. water ~-be defined • Ill 
Womlll,. police say, . ,<:- aYCnip use of more than SQ,OC() 

Fonnet TABC apl Oordoct pllorq per month, in a D·month 
.iUtden ..... llhot Tucsdly nip!l period. This rocommendation will 
by Doris Hildy's 39-ycu-old be Q:JI'IItdertcl at the nut rcgulat 

~~~~:he. city council meetitt& on :>dond3y, 

::eunc:~ =~w~dw~ ~ ~ry cou~l hid directed the 

Andes, said polio! ~ Greg :!'Ywi~U.:os::tc ~:~~~~"~j. 
Grigg.. ..-..--.., users a higher rate for 

I
,: '"lt-ameabucitwouldh.a~ .... _..,, 
,· bccnabigpt~JJC~SSifher!iOIIhad water usa above that level Junn!l 

1101 shown up {d the= ~). .. 
Grigg told lhe Tyler Morning 
ielegnpft. :! . 

Ms. Katly, wbo ownl Hi· W.y 

-~~~~w:-~ 
Wednesday rrom East Tuu 
Medical Cen1er. · 

Excessive _____ _ 
Coadaii!H frvm pag~ I hcaron~ :rom lll)c•ne m the .tYdi

inJ 3 quorum. Rotlerts Jecl~red cnce thi1 nening ·· 
lhal the only business 011 the ~~en- S.:rort LJr~r>n, '" the .1uJ 1 en~e 
lia wu SCIIii!Jihis d~finnton. •nd J'<ketl ""~y the -.,ce:on~ hat! rwt 
thatthepurposcofdelinin~~:ewe~- :.ecn r•'llcd n a .:IL><cd mcct1ng 
sive water use was to help dele~ Rr·hcrt< .-,--.n~ult~U wrrh ~~t• sccrc
eaceasrvc usc. tJr> Sherl.1 flnwrc .1nJ amended 

Bo.lrd member P'al ~an ;poke her <tJtement that the nrceting h~d 
up to take elceptioll with rhe ~ccn P•":cd :u an crcn meeting. 
agenda ilem it.w:lf t>ur rc'tJ:eJ that the nnlv voice; in 

·1 will not suppon any kon<.J ui mJcr "'•'<~id Cl'me from :he JJos 
rate i!ICrciU while water ratrrming. The r•~,-~dcnt 'l~d J-.ccn ~ct, at 
il workin&."' .\aid Dean. le,,t I.Ht mo•nth. f"' 1 vuy per 

Dean S.id that he had voted wtth m"1i•e f•HmJt l'f intcr.l~tio>n 
lhc resl o( the board to rccom· l>ctween the Uais and the ,~o.Ji~n~c 
mend disp~nsins with ~ rare T...-n out ,j thn:~ ,,f the r~•ult 1 ng 
inc:re:ac ai!OJe!h~r in th~ light uf a recPmm~no.Jlll<'n.< of th.lt "'!:ht 
high compliance with water were· '"JC~Ied h• the n•un~il 
rationing, which has 1M-ought the inct,,Ji.,~ the recL'mmendarion tn 
wetcr delivery 1nd storas= syucm •c"r t~c <-'On.,dcrauon of a gra<.lu
back from ils eulier d1nger 'teo.J r11e ~hcdule. Whcn reJect
points. ing. thts recl'mmcndatron, the 
Citi.tcnl Ill attendanee., number· councol !"llmandcd the ruuc to the 

~r,.abo.t.;:()flriedtout~tinne· b'lardo--w•th insttuchon~ to It)" 

1114 make statemcn~ bur were agaon , 
lold by ti'H: chair !hal 'lnis is 1 De~n •cm.n.Jcd the bt•atd that 
dOled meeting. This is not •n they had recommer~dcd that the 
open meetin1 lnd we won't be ctty wun~il app"ont a ~itizcns 

b<•ard to stu<.iy n,,..., to meet the 
water demaru.Js of lhe 'it~ 1~ 1 thout 
a1w form "f :atio,ing or (are ~~~e:s 
Dean ~aid lhlt althl'ugh t~e council 
had ICJC..:ted ~uch ~ panel, he "ad 
met wrth 1n1crested ~ttlen; anJ 
wantc;.J ro Jiscu~~ this 

Ro,t-erts requested 3 mottan tC' 

detinc nc~ive w~ter y~e J.~ u.•c 
b~~<'nd J l J-mllnth averJ!&C of 
SO. COO g1llon~ per ml'nth 

Bnard member Jim Turner .rJ 

mo•·cd an<.l Rohert~ Set."\Jnde<.l The 
vo:>tc; were ca!lc<.l lnd ~'nl• D.:ln 
o.Ji"--<ented The ~ore w~s ~~~~~u .1nd 
P1."Cd :-! 
Rnl-ocrt~ then rcqu~5teJ .1 mc,lilln 

tc• .l<.IJOUm fymer <l' m<•~cll. onJ 
R,,~rt.l '<c~o·nded. fhe >~te< we·~ 
cJIIed Jnt.! onl~ DeJil <.li«cntell 
The bo.JrU lo.Jj~utncJ <'M the Z-1 
V('lt 

Whde the board el1U:d. re.s1Jent.' 
d<KuMCd llfiQ11g,lb.ctn$elvc:s what 
thctr ne:tt <k:I<On >h<ui<l ~ 

The 0~"!0Cr"t WI!J ~<lntinue Ill 
~--·t these iuues in the uulity 
board an<.J the city <.'(luncli 
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Tip exposes hazardous -waste site 
Years of oil, batteries, filters dumped into water well causes untold damage 

By ROGER M. ELUOIT 
Democrat Reporter 

WEATI!ERFORD - Although 
no c:"barges have yet been filed, 
over the past week, based on infer· 
mation from the public safety "tip 
line," law enforcement personnel 
went to an automobile repair and 
service shop in the 500 block of 
North Main Street, and asked the 
owner of Young's Auto Center for 
permission to look around. 

The tip said that tbe business had 
a service station at the front of the 
property and used to have a board· 
ing house at the rear of the proper
ty. This boarding housC used what 
is believed to be a Paluxy forma
tion water well. The tipster 
claimed that the current owner has 
been storing up used motor oil in 
55 gallon drums and then empty· 
ing them, along with filters, old 
batteries and other hazardous 
products, into the water welL 

This practice was claimed to 
bave been conducted for at least 
seven, and possibly 20 or more 

Oil -----------------------
Continued from page 1 

...\.:cording to Larry Dorman, 
environmental investigator for the 
Office of the Countv Attomev. one 
of the primary missions of law 
enforcement after serving the evi· 
denti:uv warr:mt, as they were 
working late into the night, is to 
stabiliz'! the site in the interest of 
public safety. 

DormJn reports hJving hit a 
debris dot several feet down that, 
when removed, rekJSed a large 
amount of methane gas that had 
built up. 

"ThJ.t could be an explosive haz. 
ard." said Donnan. 
A~en.:il!:> curn:ntly involvt:d in 

the cooperative public safety effort 
include the Weatherford Police 
Department, Weatherford Fire 
Department, Parker County Sher
iff's Office, TNRCC, City of 
Weatherford Public Works, County 
Attorney's Office, Office of the 
District Attorney, and Eagle Envi
ronmental Services, who last night 
was pulling contaminated soil, fiJ
ters, hoses, and other sundry parts, 
and pumping oil from the water 
well. 

As the crews worked, the gravity 
of the situation was highlighted by 
a workman. 
''Any kid who fell in that, would· 

n't stand a chance.'' 
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years. 
After giving permission for the 

inspection, the owner showed offi
cials the water well, which Juthor
ities said was visuallv contaminat
ed with fossil fuel a~d other haz
ardous products. 

The air thick with a pungent oil 
field smell, investigators probed 
the well with a pole and deter
mined that the shaft contained oil 
at least 30 feet down, this being 
the length of the pole. Having 
determined that the site was haz
ardous, at noon yesterday, law 
enforcement officers executed an 
evidentiary warrant signed by 
County out-at-Law Judge Graham 
Quisenberry. 

Based on hydrocarbon emis
sions, fumes, and standard operat
ing procedure, officials from the 
Texas Natural Resources Conser
vation Commission (T~RCC) 
declared the area a hilZ:Jrd and 
alened the Hazardous :Vlatertals 
Response Team. 

See 0 IL, page 3 



APPENDIX H- CASE STUDY- WATER RATIONING IN STUDY AREA 
Hudson Oaks Rationing Notice 
Hudson Oaks Proposed Conservation Rates 
Hudson Oaks Citizens Response 
Comment 
Willow Parks New Conservation Rates 



City of 

HUDSON OAKS 
150 N. Oakridge Drive 

Hudson Oaks, Texas 76087 

(817) 596-4899 • FAX (817) 596-8829 

July 13, 1998 

TO: CITY OF rruDSON o;..:;.::s '.V.:O.TER CUSTOH:::RS 

R ::- • M.~IDATOR':' STAGE I WATER R.ZI.TION!NG 

Due to ex~reme water usage during the 9ast weeks, our water system has 
not bee::1. able 1:0 meet tl:e demar:.d of all water needs. Therefore, the 
City of Hudson Oaks is i~plementing Stage I - Mild Rationing. 

Stage I rationir:.g will begin on Thursday, July 
anc! will remain in effec1:. until September 30, 
action is deemed necessary. 

16, 1998 at 10:00 p.m. 
1998 or until further 

Under Stage I rationing usage of water for outdoor purposes such as 
lawns, gardens, car washing, etc. will be restricted to alternate day 
use and hours. 

Customers with even numbered addresses can water outdoors on 
J!.l.onday, Wednesdav and Friday between the hours of 8:00 a.m. 
To 10:00 a.m. and 8:00 p.m. to 10:00 p.m. 

Customers with odd numbered addresses can water outdoors on 
Tuesday, Thursday and Saturday between the hours of 8:00 a.m. 
to 10:00 a.m. and 8:00 p.m. to 10:00 p.m. 

NO OUTDOOR WATERING ON SUNDAY IS ALLOWED. 

Penalcies for violation of Stage I Rationing are as follows: 

First Violation 
Custome= will be notified by written notice of their specific 
violation .. 

Second Violation 
City may install a flow restricter in the line to limit the 
arnount of water which will pass th:::ough the meter in a 24-hour 
period. The cost to be cha:::ged to the customer's account for the 
flow restricter will be the actual installed cost to the City. 

Third and Subsequent Violation 
City may terminate service at the meter for a period of seven (7) 
days, or until the end of the calendar month, whichever is LESS,. 
The normal reconnect fee of the City will apply for. restoration 
of service. 

Water usage will be monitored by City personnel. We strongly urge your 
cooperation by limiting your water usage whenever possible. 

City of Hudson Oaks 
Water Department 

Appendix H - Page 3 



("· .. 

r· 

AN ORDINANCt; SF.l"TING W~1"P.R l!JI'l"f.S \ll.111l'N AND Ol!TSI!lll nm CO~l'OU'l'.£ 
CITY LIMITS OF Till! CITY o~· IIUilSON OAlCS, TI;XAS; I'ROVIIJING POR A DUE 
DIIT!l; PROVIDING FOR LA1"R PAYMENT CliARCF.S; PROVIDIIIG }"()): DISCON
NECriOII OF SERVICJl; PROVlDJNG FQl! DISCONNllCTION FF.l'.S; l'kOVIDINC 
fOR RECONNOCI'ION ruES; PI:OVIlliHG FOR I:F.T!IRNP.D CllllCIC l'f.l~; PJ:OVIDING 
FOR RF.COIIHP.cTIOII F'r>E AFTilR 1'AMl'I!RlNG AN!l I'~OVITliNG t"OR CUHULA'flVP. 
kl;"MI'.Il!FS: PROVIIlJNG FOR !IIS'CIILLATION CUAl!.GBS FOR MF.TP.RS: PRO
VIIllNC FOR COLLI(Cr!OII FP.F:S; PJ:OVIDINC FOR 'l"R.\NSlt~:~ OF ACCOUII1'S; 
PROVIIllNG !'OR R!lMW. 01' ORI!J IIAIIC!'.<; IN CONFLICT; l'l!OV!Dl'NC FOR A 
SF.VI\RARJI.ITY CI.AUSI!; ANIJ PltOV!ll!NG FOR All F.I"I'F.C:TlVll Do\11'.. 

Ill:: lT ORDAllmll RY niE CITY COUNCil, 01' 'Ill!; Cl"fY o~· IIUUSON OAKS, n:XAS: 

I. 

TiuoL Crou1 ~nd nfter the effect! ve rlnt" here<>(, Lhe r~Les !or 1<nter serviees 
provided hy the City o! lludson Oaks, 1'cxos, !11wll ),,, IlK !ulluws: 

A min! mum monthly service char~~ shall be n~a~c esch month or !rflct1oll 
tharco! !or ~<atcr service. The ml.nimum char~e :ohnll lu: b:asc:d 011 Lhc s1r.c o! 
the moter. 

J/4 
I 
1 l/2 
2 

inch 
inch 
inch 
inch 

HTNlMtiM Cl!ARCES 

~20,00 

$33.00 
SG6.00 

$1 l3.00 

The rates choa·r.cd for the' \II<C' o! wnLer by r"si<lcnLi<~l cu~tomcrs shell 
l>r. c.oleultltcd l>y u.r,e of th"' fol1ow1nr. rAte !'enlc.~: 

USAG& CIIARGES 
GALLONS 

1'1rsL 2000 s~ll onR or loM 
Iu excess or 2000 collons 

MONTHI,Y RATES 

MJ.ninum1 c.hm·~c.: tu.:cnrdinl: cu n•ctul" si:.e~. 

$1.80 per lhousond t,all.ons. 

rr. 

All vnt.cr uc.counL:t :;~hull tw due upon n:c::cipL. SLntc.nncnls shull be mnilcd 
nn or nho\lt th<> 25th rl'IY of ~l'eh monr.h end nh~l.l bP. pn"r. 1lue n!tor the lOth 
dny of lh" followi.nv. n1011Lh. 

Jn. 
All nccounta ~sjd nfeer thP. lOth dny of P.neh month Rhnll jnr.lude n lOX 

lnte penalty charge. 

rv. 
Aeeounr~ not p81d before the sevr.nr.h (7r.h) rlsy follo.,1nr. r.hr. dr.pos1t of 

~ "Final Nottce•" vlth the UnHt'cl Sts~es l'o~tAl Scrvl~c ••lLh po~ti\J:P. JlreJ•~id 
to the adcll"P.RA P:hotJn on the recorcl.~ o! t.he City of Jludeon 0ftkR 1 'feJftB 1 shnll 
he :-:uhject \,;O J\ftvo1ns ...-ater f:'ervice.~ rli~tcon\.inut:c1. 1~ :-aervir.e chnrg,e o! $20.00 
sholl be JMde for collection of 11 ~<&ter b!ll nt the eervJ.ce l.oention. 

v. 

A $1.0.00 r.::con11cction !e~ ~:hull l>c mucl<.' !or ruconrH..'ct:iuns mmle o! a<.!r
viccs dl.seontinued for re:~~ons or uon-pnytncnt mode durl.ns norn>:~l vorktns hours. 

Vl. 

She>ul.d any cheek for lhe r~Ynl(•nt or W.:ttcr scrvic~::: (IS ht•l'C:inot.ove SCL out 
be reLurn('!d. by t~c ben!: \1)'011 whl.ch i~ ts drawn, !or ~"Y rc~son, lhen in such 
event. " $15.00 'raturned check !P.e r.hRll be llAF;e~F.P.cl the c:ut::tnmer fnr vhose 
ncc:ount such relurnl!d chock \IUY ovvli~d. All sums t·vc.:eiv\.'d u!tor lUI!Iessment o! 
the returned chctk !e<> 11111 ~e IIPJ•lie<l !h·"t to Lhc: r<.:lurued check fee ond then 
to other eh11rp.es due on ~uch !Iecount. 
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..,......., 

VII. 

A fee of $100.00 plu" co~<ts incurred hy the CHy for the repui1· or re· 
placement o! 1Ls equipment shftll he mndc fo1· the rcconnecLion c.! nny meter 
vh1ch """ been removed becnu.~e of illcgcl ~omper1••8· 'fhi11 !cc is eumulntive 
of all other remC!tliea of Lho City, incl\luinc tho Cilinc of c:rlminol chnrgcs 
for tampcriuc. 

VIU. 

Service charccs for th~ inHtnllalion o( me~ers shnll '"' us !ollovs' 

SIZE OF HBTER 

3/'• 1 nch $40.()0 
All other '"' ..e~ Co.<t c>f mt->LI!r· plu!> 20% thr.reuf. 

lX. 

No w"'Ler serv.j.ee oc.c.uunLs ore transfcn·t~~hlt'l witluJuL tho wriLt.cn eon~cnt 
of the City and the payment of u $1•0,00 Lmusfcr fe~. 

X. 

Thi~ Onlinuuc:c ,.J,.,ll repeal 11ll other ortlinonc:cs or port:lonr: thereof 
ln cnnflict herevith, but only to SIIC:h extent that the· same shnll be in 
COnflict hr.I'CIIi th, 

xr. 
In the evenl LllnL any section, psrftcr11ph, "('lttenc~ c.r clnuse shftll. be 

held to be incoperatlve, illesnl or uncolls~HuLlon~l, ~he """" "hnll not in
vnlidntc Lhc remainder h~rcof. 

xrr. 
This Ordl.MncP. Hhull be cffC!ctive !rum and Aftn1· its passaac on<l npprovnl. 

rASSED ANP Al'PIIOVED tlti" 24th dny o! Aucu>~l, 199'.. 

t_/;f . (1 ~/.I~~L/ 
~ . . 
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PROPOSED WATER RATE SCHEDULE FOR EXCESSIVE USE I 
! 

PROPOSED RATE STRUCTURE GALLONS ! GAlLONS GAlLONS GALLONS GAlLONS GALLONS 
(EXCESSIVE USE) USED ' USED USED USED USED USED 

50,000 i 70,000 90,000 110,000 130,000 150,000 

COST BASED ON 3/4" METER ' I ! I ; 

i i I ! 
' ' I ' ' ' I . 

WATER RATE -SCHEDULE NOW IN EFFECT I ' ' ! ' i I i . I ' . 
$20.00 FIRST 2,000 GALLONS iS 2o.oo Is 20.00 I$ 20.00. s 20.00 s 20.00 Is 20.00 

I I 

s 1.80 OVER 2,000 GALLONS iS 86.40 s 122.40 s 158.40 s 194.40 i $ 230.40 ' $ 266.40 
I ; 

TOTAL AMOUNT BILLED (OLD RATES) IS 106.40 I s 142.M> I s 178.40 i $ 214.40 •· s 250.40 I s 286.40 - i I I . ; I 
: . 

I i 

WATER RATE- PROPOSED RATE SCHEDULE I ' 
I 

$20.00 FIRST 2,000 GALLONS s 20.00 's 20.00' $ 20.00. s 20.00: $ 20.00 i $ 20.00 
I 

s 1.80 2,000 TO 50,000 GALLONS is 86.40; $ 86.40 $ 85.40 . s 86.40: s 86.40 s 86.40 . 
$ 3.60 50,001 GALLONS AND OVER I ·s noo I s 144.00: $ 216.00 s 288.00' s 360.00 - i ! i 
TOTAL AMOUNT BILLED {NEW RATESl $ 106.40 s 178.40 ! s 250.40 $ 322.40 $ 394.40 ; $ 466.40 

: .. ' 
I I 

I I 
DIFFERENCE BETWEEN NEW RATE AND OLD RATE $ - 1$ 36.00 I$ 72.00 Is 108.00 $ 144.00 s 180.00 

I i I 

' . i I 
i ! I I '--- -- ---··~ ~--- -- ---- _, 

-
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(CON11NUED) 

CUSTOMERS FALUNG 1N CATEGORY OF EXCESSIVE 

(WATER USAGE FROM MAY 15 TO JUNE 15 & 
BILLED ON JUNE 26 1 1998 • 669 CUSTOMERS) 
*COMMERCIALS INCLUDED 

(USING A 13 MONTH AVERAGE FROM ACTUAL 
BILLINGS USING JULY 15, 1998 AS 13TH MONTH) 
666 CUSTOMERS BILLED 
*COMMERCIALS INCLUDED 

I I I 
t l I 

I 

' i j 
j 
I ! 

I i I I 

625 (93.42%} I 27 (4.04%); 12 (1.79% 3 (.45%)1 2 (.3%) 0 
i (INCLUDES W (INCLUDES 2} {INCLUDES 1) 

I i I 
' I 

i 
I I l 
' 

657 (98.65%} . 7 {1.05%}; f7.15°kl! 1 {.15%\; o: 0 
(INCLUDES 1); (INCLUDES 1) {INCLUDES 1). 



The Hudson Oaks Concerned Citizens Committee Se 

Dear Neighbors, 

We have sent this packet of information to you because we want you to be aware of the effort 
we have made for the past four months to change the City of Hudson Oaks long term position on 
our water delivery system. "We want the system to fit the citizens needs, not the needs to fit the 
systems capacity". 

Our city administration is currently planning to avoid investing money in our system (which we 
out grew long ago) by controlling the amount of water we use by doubling the cost of water 
over an arbitrary amount to be set at the next council meeting. 

The meeting is r-1oiidcr1· September 28th at 7:30 Pr-1 at the Hudson Oaks City Offices. 

We ask you to please come and see for yourselves how our water problem is handled by this 
administration. Attitude is everything and you need to see it firse hand. 

Your quality of life and your investment in your property are in the balance. 

• We are not running out of water in the aquifer. We just don't have the proper number of 
wells and supporting equipment to meet the demand. 

• While rationing in extreme situations maybe necessary, Excess charges and lack of concern 
for our convenience and investment are not. 
The time has come for a plan from our city to solve the problem. 

• You need to know the details of the proposed sewer project in our Business district and how 
it effects you and your money. 

• You need to know what is more of a priority the water problem or the sewer problem. 

For sever months we have attempted to eliminate the excess water rate plan to no avail. With 
your attendance and an understanding of the facts we hope to get the administration to take an 
approach to solving both the sewer and water problems at the same time and refrain form 
jeopardizing our cities reputation and property values In the process. 

We thank you for your time, 

The Hudson Oaks Concerned Citizens Committee, 

Jim Paxton 
Beth Bowen 
John Wigley 
Steve Houlihan 

Tom Hackleman 
Jim Jones 
Candy Grantham 
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HUDSON OAKS WATER SYSTEM USERS PERSPECTIVE 
(prepared by a committee of Hudson Oaks water system users) 

September 6, 1998 

PlTRPOSE 

To communicate to the City of Hudson Oaks (mayor, city council, city staff, utility board) 
a perspective and proposed recommendations for improving the capacity ofit's present 
water system to meet the needs of the customers it serves. 

CIIRO!'-lOLOGY OF E\lEL~TS 

I. The city council proposed a permanent increase to wate~ rates for all customers based 
on excessive usage 

2. The city council approved a motion by council member Meyer to send the above 
proposal back to the utility board to assess the effectiveness of phase I water rationing 
in conjunction with determining an excessive use value over which water rates would 
be permanently raised. Fifty thousand gallons per month was suggested as a value to 
be considered. 

3. The utility board determined, based on a study by the city's water system manager 
(Donny Cole) and on inputs from residents that water rationing was effective at 
controlling water usage and maintaining acceptable levels for the current water system. 

4. The utility board approved a motion by board member Deen, based primarily on the 
effectiveness of water rationing to not increase water rates to control excessive usage. 

5. The city council initially approved the utility board's recommendation to not increase 
water rates on the basis of excessive use. 

6. The city council subsequently approved a motion from council member Molenburg to 
have the utility board recommend an excess usage number above which water rates 
could be permanently raised. 

BACKGROUND 

• Gardening and irrigation experts recommend a minimum of one inch ofwater per 
week be applied to grass, shrubs and trees which equals 116,762 gallons per acre per 
month ,o'l

1
'c'7 J~IJ;;.c./~·? 

• Household water usage can vary from 3,000 gallons to 12,000 gallons per month for 
an average family of four. 

• Water usage for maintaining swimming pools and hot tubs can be estimated to be from 
3,000 gallons to 12,000 gallons per month. 

• Based on the above, an average household requires an average of 15,000 gallons of 
water per month or 500 gallons per day for household/swimming pool!hot tub use. 
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• Assuming a minimum of 3/4 acre is required to meet state/county/city requirements for 
septic systems in Hudson Oaks, it can also be assumed that the minimum acreage per 
water customer is 3/4 acre. 

• 3/4 acre lots require a minimum of87,572 gallons ofwater per month or 2,919 gallons 
per day for grass, trees and shrubs. 

• Based on the above, each Hudson Oaks water customer requires 102,572 gallons of 
water per month or 3,419 gallons per day. 

• Hudson Oaks has approximately 666 customers for water, the majority of which are 
average households. 

• Based on the above, the 666 customers on the Hudson Oaks water system require, at 
a minimum a total of2,277,054 gallons ofwater per day. 

• The Hudson Oaks water system (Hidden Oaks, Diamond Oaks, Hudson Heights, 
Lakeshore) currently has a total of 1,146,800 gallons available per day. 

• Based c~ the abc~ .. ·c, the Hudson Oak3 ·water system falls short of meeting its 
customers' minimum per day requirement by 1,130,254 gallons. The system can only 
meet 50% of customer needs during peek usage months_(June through August). 

ISSUES I CONCERNS 

1. City council members continue to press for a permanent increase to water rates for 
excess usage despite recommendations and approved motions by the utility board and 
the city council itself not to. 

2. Objective evidence exists to support the claim that water rationing is working given 
the current water system's limitations for meeting customer needs. Motions continue 
to be made and approved by city council to establish a value for excess water usage to 
apply permanent water rate increases to. 

3. Based on objective evidence from gardening and irrigation experts, it appears that the 
Hudson Oaks water system falls significantly below (100%) the level necessary to 
meet requirements established by these experts to meet minimum irrigation 
requirements. 

4. It appears that a master plan for developing I improving the Hudson Oaks water 
system to meet the current and fhture needs of its customers doesn't exist and /or is 
not budgeted. 

5. The customers of the Hudson Oaks water system have been rationed for four of the 
last six years with talk of extending the rationing period from April through September 
in 1999. 

6. The customers of the Hudson Oaks water system have great concern over their loss of 
landscape (lawn, trees, plants and shrubs) and have had no feedback from the city that 
a plan is in place to prevent future losses. 

7. It appears that city council and city administration have set a priority for establishing a 
sewage system for the business district above that of improving the water system for 
its customers. It is not clear to the residents of Hudson Oaks if sewers for the 
businesses will be paid for by the businesses, revenues generated from water usage, a 
bond election or some combination there of. 
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8. There is a concern on the part of water customers that proposed water rate increases 
(double) for excess usage would not be ear marked for expanding the water system to 
meet current and future needs. 

9. There is a perception by water customers that the city and the utility board plan to 
make customer needs fit the current system. 

10. There will be a world wide water shortage in the future. It is being addressed, as it 
should be, by the State of Texas, and local water districts. It is not imminent and 
should not be confused as having anything to do with our current problem, which is 
water delivery. 

11. State minimum requirements have no relevance to serving the needs of the customers. 
12. Proposing excess water usage rates and publicly addressing city water system short 

falls is already having a negative effect on public perception and will ultimately reduce 
property values for the residents of Hudson Oaks and water system customers. 

RECOMMENDATIONS 

1. Recommend again to city council that they rescind the dual level price for excess 
water usage and allow rationing control water usage as other cities do. 

2. Establish a plan to upgrade the city's current water system (additional wells, 
storage, pumps ... ) in phases. The first phase would be completed by May of 1999 
and would increase the current system's capacity by 50%. The second phase would 
be completed by May of 2000 and increase the current system by an additional 
50%. The upgraded system is targeted at meeting customer needs and enhancing 
the city as a whole in appearance and perception. 
a) The plan must be based on reasonable usage by water customers, 

recommendations from those same customers, professionals and experts in 
the field as well as the city's I customers ability to pay. 

b) The plan should initially consider doubling the current water system's 
amount of available water. It is important that the plan take into 
consideration the fact that water customer needs have changed significantly 
since the system was originally designed. The majority of customers tied to 
the system in the last ten years have greater needs and expectations for 
their household, landscape, swimming pools etc. 

c) The plan should consider provisions for upgrading all users to one inch 
meters. 

d) The plan should be given the highest priority by the mayor, the city council, 
the city staff and the utility board. 

3. Have the mayor and city council address all of the aforementioned issues I 
concerns in an open meeting to allay fears and misperceptions. 

Appendix H - Page 11 
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Willow Park adopts 
new water rate·s 
by Margaret Wmtersole 

Willow Park residents will see 
new and more complicated water 
use charges go into effect soon. 

Currently the city charges a flat 
residential rate of $1.85 per 1000 
gallons and $2.75 outside the city. 

After a motion by Councilman 
Gene Martin, the Willow Park City 
Council unanimously approved a 
new, graduated water rate sched
ule for residential users at its regu
lar meeting November 17. 

Mayor Les Cooley told those 
attending the meeting that the state 
recommended a graduated rate 
scale as a conservation measure. 

"We're going to shortly be 
going to the state for assistance for 
water. If we can't show that we're 
doing something, then they're not 
going to do anything." 

Area cities are presently study
ing surface water supplies for 
future use as more stress is put on 
ground water sources by rapid 
growth in east Parker County. 

The following rates per thou
sand gallons will apply to residents 
inside the city limits: 

$1.85 for 0 to 16,000 gallons 
$2.00 for 16,001 to 22,000 gallons 
$2.25 for 22,001 to 30,000 · 
$2.50 for 30,001 to 40,000 
$2.75 for 40,001 to 50,000 
$3.70 for 50,001 to 75,000 
$5.00 for 75,001 and up 

The following rates will apply 
to customers outside the city limits: 

$2.75 for 0 to 16,000 gallons 
$2.90 for 16,001 to 22,000. gallons 
$3.15 for 22,001 to 30,000 
$3.40 for 30,001 to 40,000 
$3.65 for 40,001 to 50,000 
$4.60 for 50,001 to 75,000 
$5.90 for 75,001 and up 

Commercial rates will remain 
the same. The new residential rates 
will go into effect after publication 
of a legal notice by the city. 
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APPENDIX I -POPULATION HISTORY AND PROJECTIONS 
Willow Park Population Data 
Hudson Oaks Population Data 
Aledo Population Data 
Annetta North Population Data 
Annetta South Population Data 
Annetta Population Data 
Fort Worth ET J North Population Data 
Fort Worth ET J South Population Data 
Unincorporated Parker County Population Data 
Weatherford Population Data 
Willow Park Population Graph 
Hudson Oaks Population Graph 
Aledo Population Graph 
Annetta North Population Graph 
Annetta South Population Graph 
Annetta Population Graph 
Fort Worth ET J North Population Graph 
Fort Worth ET J South Population Graph 
Unincorporated Parker County Population Graph 
Weatherford Population Graph 
Population by Entity 
Population by Pipe 
Other Demographics 
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2.99% Self 
Year Census COG 98 WP Data 

1970 230 
1980 1,113 
1990 2,328 2,328 
1991 2,444 
1992 2,512 
1993 2,570 
1994 2,644 
1995 2,751 3,050 2,500 
1996 2,855 3,000 
1997 3,350 3,000 
1998 3,450 
1999 3,553 
2000 3,660 
2005 4,240 
2010 4,913 
2015 5,693 
2020 6,597 
2030 8,857 
2040 11,891 
2050 15,966 

PopCompWP 

Scenario 1 

POPULATION HISTORY AND PROJECTIONS 
Willow Park 

Straight 
Line 

7.00% 5.04% Projection Used In 
TWDB Low TWDB High TWDB ML COG 15 yr COG 8 yr Region C Str Line This Study 

1,113 
2,328 2,328 2,328 2,189 2,328 2,328 

2,343 2,445 2,411 
2,507 2,569 2,494 
2,682 2,698 2,577 
2,870 2,834 2,660 
3,071 2,977 2,744 
3,286 3,127 2,827 
3,516 3,284 2,910 
3,762 3,450 2,993 3,042 
4,025 3,624 3,076 3,145 

2,643 3,665 3,121 4,307 3,807 3,121 3,159 3,252 
6,041 4,867 3,575 3,844 

2,926 5,393 4,046 8,472 6,224 4,046 3,990 4,544 
11,883 . 7,959 4,406 5,370 

3,091 7,800 4,981 16,667 10,177 4,981 4,821 6,347 
3,177 10,173 5,968 32,786 16,641 5,968 5,652 8,868 
3,207 12,868 6,773 64,494 27,209 6,773 6,483 12,388 
3,237 16,277 7,687 126,870 44,490 7,687 7,314 17,307 
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PopCompHO 

Scenario 1 

POPULATION HISTORY AND PROJECTIONS 
Hudson Oaks 

Straight 
Line 

4.17% Self 9.30% 7.31 o/o Projection 
Year Census COG 98 HO Data COG 15 yr COG 8 yr Str Line 

1970 
1980 309 300 300 
1990 711 711 711 730 711 711 
1991 725 798 763 749 
1992 738 872 819 786 
1993 752 953 879 824 
1994 803 1,042 943 862 
1995 861 1,150 1,150 1,139 1,012 899 
1996 950 1,200 1,245 1,086 937 
1997 1,200 1,200 1,360 1,165 975 
1998 1,250 1,250 1,487 1,250 1,012 
1999 1,302 1,415 1,625 1,342 1,050 
2000 1,356 1,581 1,776 1,440 1,087 
2005 1,664 2,410 2,771 2,049 1,276 
2010 2,041 3,235 4,322 2,915 1,464 
2015 2,504 4,060 6,743 4,148 1,652 
2020 3,071 4,885 10,518 5,903 1,840 
2030 4,621 6,535 25,593 11,953 2,217 
2040 6,952 62,277 24,204 2,593 
2050 10,460 151,542 49,010 2,970 

Used In 
This Study 

1,250 
1,342 
1,440 
2,049 
2,915 
4,148 
5,903 
10,394 
10,394 
10,394 
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7.41% Self 
Year Census COG 98 Aledo Data 

1970 620 620 
1980 1,027 1,027 
1990 1,169 1,169 
1991 1,193 
1992 1,214 
1993 1,238 
1994 1,279 
1995 1,348 1,200 1,300 
1996 1,432 1,350 
1997 1,350 1,400 
1998 1,450 1,500 
1999 1,557 
2000 1,673 
2005 2,392 
2010 3,419 
2015 4,888 
2020 6,988 
2030 14,283 
2040 29,192 
2050 59,663 

PopCompAiedo 

Scenario 1 

POPULATION HISTORY AND PROJECTIONS 
Aledo 

Straight 
Line 

3.00% 2.73% Projection Used In 
TWDB Low TWDB High TWDB ML COG 25 yr COG 8 yr Region C Str Line This Study 

620 
833 

1,169 1,169 1,169 1,120 1,169 1,169 
1,153 1,201 1,196 
1,188 1,234 1,223 
1,224 1,267 1,250 
1,260 1,302 1,276 
1,298 1,338 1,303 
1,337 1,374 1,330 
1,377 1,412 1,357 
1,419 1,450 1,384 1,527 
1,461 1,490 1,411 1,579 

1,646 2,283 1,944 1,505 1,530 1,944 1,438 1,633 
1,745 1,751 1,572 1,930 

1,730 3,189 2,393 2,022 2,003 2,393 1,706 2,282 
2,345 ·2,292 1,841 2,697 

1,771 4,470 2,855 2,718 2,623 2,855 1,975 3,187 
1,786 5,719 3,355 3,653 3,433 3,355 2,243 4,453 
1,782 7,148 3,762 4,909 4,494 3,762 2,512 5,173 
1,778 8,934 4,218 6,597 5,884 4,218 2,781 5,173 
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PopCorn pAN 

Scenario 1 

POPULATION HISTORY AND PROJECTIONS 
Annetta North 

(Rates based on Unincorporated County) 

Straight 
Line 

5.50% 3.47% Projection Used In 
Year Census COG 98 COG Byr Str Line This Study 

1970 
1980 
1990 265 265 265 
1991 271 274 271 
1992 276 284 277 
1993 284 294 284 
1994 289 304 290 
1995 297 314 296 
1996 301 325 302 
1997 303 336 308 
1998 348 314 348 
1999 337 360 321 360 
2000 356 373 327 373 
2005 465 442 358 442 
2010 608 524 389 524 
2015 794 622 419 622 
2020 1,038 737 450 737 
2030 1,773 1,037 512 1,037 
2040 3,029 1,459 574 1,459 
2050 5,174 2,052 636 2,052 
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PopCompA 

Scenario 1 

POPULATION HISTORY AND PROJECTIONS 
Annetta 

(Rates based on Unincorporated County) 

Straight Used In 
Line This 

5.50% 3.47% Projection Study 
Year Census COG 98 COG 8 Yr Str Line This Study 

1970 
1980 
1990 672 672 672 
1991 692 695 687 
1992 704 719 702 
1993 720 744 717 
1994 736 770 732 
1995 751 797 747 
1996 762 825 762 
1997 769 853 777 
1998 883 792 883 
1999 856 913 807 913 
2000 903 945 822 945 
2005 1,180 1 '121 897 1,121 
2010 1,542 1,329 972 '1,329 
2015 2,016 1,577 1,047 1,577 
2020 2,635 1,870 1,122 1,870 
2030 4,500 2,630 1,272 2,630 
2040 7,687 3,699 1,422 3,699 
2050 13,131 5,203 1,572 5,203 
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PopCompAS 

Scenario 1 

POPULATION HISTORY AND PROJECTIONS 
Annetta South 

(Rates based on Unincorporated County) 

Straight 
Line 

5.50% 3.47% Projection Used In 
Year Census COG 98 COG 8 yr Str Line This Study 

1970 
1980 
1990 413 413 413 
1991 423 427 422 
1992 434 442 432 
1993 442 458 441 
1994 453 473 450 
1995 461 490 459 
1996 468 507 469 
1997 472 524 478 
1998 543 487 556 
1999 525 561 497 575 
2000 554 581 506 595 
2005 724 689 552 706 
2010 947 817 599 837 
2015 1,237 969 645 992 
2020 1,617 1,149 692 1,177 
2030 2,762 1,616 784 1,655 
2040 4,718 2,273 877 2,328 
2050 8,060 3,198 970 3,275 
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Year 

1970 
1980 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2005 
2010 
2015 
2020 
2030 
2040 
2050 

PopCompFWN 

Scenario 1 

POPULATION HISTORY AND PROJECTIONS 
North Fort Worth ET J Areas within CCN's 

City of Fort Worth Northern Study Section of Fort Worth ET J 
Based on Water Utility Customers Straight Used In 

Line This 
1.30% 0.80% 1.15% Prorated Prorated Prorated 1.15% Projection Study 

Census COG 98 COG 25 yr COG 8 yr Census COG98 COG 25 yr COG 8 yr Str Line This Study 

393,476 393,455 393,455 538 538 538 
385,164 385,164 426,089 527 527 583 
447,619 447.619 461,430 447,619 612 612 631 612 612 
457,541 465,121 452,767 626 636 619 617 
461,239 468,842 457,973 631 641 626 622 
463,970 472.593 463,240 634 646 633 628 
468,610 476,374 468,567 641 651 641 633 
473,617 473,600 480,185 473,956 648 648 657 648 638 
479,716 484,026 479,406 656 662 655 643 

484,200 487,898 484,920 662 667 663 648 
490,500 491,802 490,496 671 672 671 653 671 
496,871 495.736 496,137 679 678 678 659 678 
503,330 499,702 501,842 688 683 686 664 686 
536,909 520,012 531,370 734 711 727 690 727 
572,727 541,148 562,634 783 740 769 715 769 
610,935 563,143 595,739 835 770 815 741 815 
651,691 586,032 630,790 891 801 862 767 862 
741,543 634.639 707,203 1,014 868 967 819 967 
843,783 687,278 792,872 1,154 940 1,084 871 1,084 
960,120 744,282 888,918 1,313 1,018 1,215 922 1,215 
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1.30% 
Year Census COG 98 

1970 393,476 393,455 
1980 385,164 385,164 
1990 447,619 447,619 
1991 457,541 
1992 461,239 
1993 463,970 
1994 468,610 
1995 473,617 473,600 
1996 479,716 
1997 484,200 
1998 490,500 
1999 496,871 
2000 503,330 
2005 536,909 
2010 572,727 
2015 610,935 
2020 651,691 
2030 741,543 
2040 843,783 
2050 960,120 

PopCompFWS 

Scenario 1 

POPULATION HISTORY AND PROJECTIONS 
South Fort Worth ET J Areas within CCN's 

City of Fort Worth Southern Study Section of Fort Worth ET J 
Based on Water Utility Customers Straight Used In 

Line This 
0.80% 1.15% 1.15% Prorated Prorated Prorated Prorated Projection Study 

COG 25 YR COG 8 YR COG 8YR Census COG98 COG 25 yr COG 8_}'1' Str Line This Study 

393,455 235 
426,089 230 
461,430 447,619 267 267 267 267 267 267 
465,121 452,767 270 273 277 270 269 
468,842 457,973 273 275 280 273 272 
472,593 463,240 276 277 282 276 274 
476,374 468,567 279 280 284 279 276 
480,185 473,956 283 283 282 286 283 278 
484,026 479,406 286 286 289 286 281 
487,898 484,920 289 289 291 289 283 
491,802 490,496 293 293 293 293 285 293 
495,736 496,137 296 296 296 296 287 296 
499,702 501,842 299 300 298 299 290 299 
520,012 531,370 317 320 310 317 301 317 
541,148 562,634 336 342 323 336 312 336 
563,143 595,739 355 364 336 355 323 355 
586,032 630,790 376 389 350 376 335 376 
634,639 707,203 422 442 379 422 357 422 
687,278 792,872 473 503 410 473 380 473 
744,282 888,918 530 573 444 530 402 530 
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5.50% lWDB 
Year COG98 lWDBiow 

1970 18.617 
1980 26,349 
1990 40,026 40,149 
1991 
1992 
1993 
1994 
1995 46,100 
1996 
1997 50,000 
1996 52.750 
1999 55.651 
2000 58,712 40.438 
2005 76,734 
2010 100,289 42,029 
2015 131,073 
2020 171,308 42,656 
2030 292,618 42,673 
2040 499,834 42,506 
2050 853,789 42,438 

PopCompUninc 

Scenario 1 I 

I 

POPULATION HISTORY AND PROJECTIONS 
Unicorporated Parker County, Southeast Quadrant, On Water Systems 

(Columns are remaining Parker County population, not otherwise given by NCTCOG. except SE quadrant column) 

Total Parker County Prorated Southeastern Parker County 
Straight 

Line 
lWDB lWDB 3.51% 3.47% 3.47% Projection Used In 

lWDBhigh lWDG ML COG 25yr COG 8 yr Region C COG98 lWDBLow lWDBHigh lWDG ML COG 25yr COGS yr Region C Str Line This Study 

18.617 
26.287 

40.149 40.149 37,116 40.149 1,253 1,257 1,257 1,257 1.162 1.253 1,257 
38.418 41.542 1.202 1,296 1.290 
39.767 42,984 1.245 1,341 1.324 
41,163 44.475 1.288 1,388 1,357 
42.607 46,019 1.334 1.436 1,391 
44.103 47.615 1.443 1.380 1.486 1.424 
45,651 49.268 1.429 1,538 1.458 
47.253 50.977 1,565 1.479 1,591 1.491 
48.912 52.746 1,651 1.531 1,646 1,525 1,562 
50,629 54,576 1,742 1.585 1,703 1.558 1,605 

56.091 48,105 52.406 56.470 80,436 1,838 1,266 1,756 1,506 1.640 1,762 2,518 1,592 1,650 
62,272 66,972 2.402 1,949 2,090 1,759 1,895 

77,455 58,945 73,995 79.426 99,095 3,140 1,316 2.424 1,845 2,316 2,479 3,102 1,927 2,175 
87,925 94,197 4,103 2,752 2,940 2,094 2,497 

107,630 70,206 104,478 111,714 118,287 5,363 1,335 3,369 2,197 3,270 3.486 3,703 2,262 2,867 
136,658 82,490 147,519 157,128 139,094 9,160 1,336 4,277 2,582 4,617 4,904 4,354 2,597 3,779 
170,553 92,664 208,291 221,003 156,023 15,647 1,330 5,338 2,900 6,520 6,897 4,884 2,932 4,980 
205,266 100,246 294,100 310,843 171,216 26,728 1,328 6,425 3,138 9,205 9,701 5,360 3,267 6,564 

- -- ----
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3.78% 
Year Census COG 98 

1970 11,750 11,750 
1980 12,049 12,049 
1990 14,804 14,804 
1991 15,278 
1992 15,548 
1993 15,915 
1994 16,380 
1995 16,822 16,550 
1996 17,382 
1997 18,500 
1998 19,200 
1999 19,925 
2000 20,678 
2005 24,893 
2010 29,967 
2015 36,076 
2020 43,430 
2030 62,939 
2040 91,214 
2050 132,189 

PopCompWford 

TWDB 
TWDB Low 

14,804 

16,159 

17,281 

17,882 
18,151 
18,185 
18,219 

Scenario 1 

POPULATION HISTORY AND PROJECTIONS 
Weatherford 

Straight Used In 
Line This 

TWDB TWDB 1.38% 3.30% Self Projection Study 
TWDB High TWDB ML COG 25 yr COG 8 yr Reported Region C Str Line This Study 

11,750 
13,476 

14,804 14,804 15,456 14,804 14,804 
15,669 15,293 15,025 
15,885 15,797 15,246 
16,104 16,318 15,466 
16,326 16,857 15,687 
16,552 17,413 15,908 
16,780 17,988 16,129 
17,012 18,582 16,349 
17,247 19,195 19,602 16,570 18,899 
17,485 19,828 20,202 16,791 19,485 

22,408 19,083 17,726 20,482 20,802 19,083 17,012 20,089 
18,983 24,093 25,016 18,115 23,402 

31,848 23,895 20,330 28,339 29,230 23,895 19,219 27,262 
21,772 33,334 . 35,152 20,323 31,757 

45,121 28,817 23,316 39,209 41,073 28,817 21,427 36,995 
58,126 34,099 26,741 54,249 57,714 34,099 23,634 50,203 
72,962 38,402 30,669 75,058 81,097 38,402 25,842 68,126 
91,585 43,248 35,174 103,848 113,953 43,248 28,049 92,448 
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Willow Park Population 
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Aledo Population Trends 
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Hudson Oaks Population 

160,000 .----------------------------------------, 

~ 

140,000 -1---------------------------------------; '-
I 

120,000 .1. 

I 

)> 
"0 100,000 "0 

I -, 
CD 
:J 
a. I 
;;:· Cll 

Q. 
80,000 0 

lJ Cll 
Dl D.. 
co 

I 
~ 

I 
CD 
~ 

01 60,000 ___jJ_ 
/ 

/ /C) 
;' 

40,000 ' 
;' 

'--

/ ;' 

/ 
..llf ..... c:t" - -..... 20,000 1-----------

I ...... onzznn·z•nz,z I - ~t-- ~--:f ~~~----a-_·_---------~: i--J :-------------,!--------- :1 
I 

1990 2000 2010 2020 2030 2040 2050 

Year 

[ o - -COG 98 ~ HO Data - o - COG 15 yr - -o- - COG 8 yr * Str Line This Study - UCensus I 



Annetta North Population 
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Annetta Population 
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Scenario 1 

POPULATION BY ENTITY 
(Includes Weatherford for Line 1) 

(Capita) 

1990 Census Population 2328 1169 711 265 672 423 612 267 1252 14804 
Population Growth Rate/Yr. 3.40% 3.40% 7.31% 3.47% 3.47% 3.47% 1.15% 1.15% 2.80% 3.10% 

Maximum Density/Acre 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Ultimate Population 26280 5173 10394 13536 11569 15081 42633 39162 75776 

A B c D E F G H I J 
Fort Fort 

Willow Hudson Annetta Annetta Worth Worth Non-City Total Wford Total 
Year Park Aledo Oaks North Annetta South North South SE Parker 

1998 3,042 1,527 1,250 348 883 556 671 293 1,562 10,131 18,899 19,602 
1999 3,145 1,579 1,342 360 913 575 678 296 1,605 10,495 19,485 29,980 
2000 3,252 1,633 1,440 373 945 595 686 299 1,650 10,874 20,089 30,963 
2001 3,363 1,689 1,545 386 978 616 694 303 1,696 11,269 20,712 31,981 
2002 3,477 1,746 1,658 399 1,012 637 702 306 1,744 11,681 21,354 33,035 
2003 3,595 1,805 1,779 413 1,047 659 710 310 1,793 12,112 22.016 34,128 
2004 3,718 1,867 1,909 427 1,083 682 718 313 1,843 12,561 22,699 35,259 
2005 3,844 1,930 2,049 442 1,121 706 727 317 1,895 13,030 23,402 36,432 
2006 3,975 1,996 2,198 457 1,160 730 735 321 1,948 13,519 24,128 37,647 
2007 4,110 2,064 2,359 473 1,200 755 743 324 2,002 14,031 24,876 38,907 
2008 4,250 2,134 2,532 490 1,242 782 752 328 2,058 14,566 25.647 40,213 
2009 4,394 2,207 2,717 507 1,285 809 761 332 2,116 15,126 26.442 41,568 
2010 4,544 2,282 2,915 524 1,329 837 769 336 2,175 15,711 27.262 42,972 
2011 4,698 2,359 3,128 542 1,376 866 778 339 2,236 16,323 28,107 44,430 
2012 4,858 2.439 3,357 561 1,423 896 787 343 2,299 16,963 28,978 45,942 
2013 5,023 2,522 3,602 581 1,473 927 796 347 2,363 17,634 29,876 47,511 
2014 5,194 2,608 3,866 601 1,524 959 805 351 2,429 18,337 30,803 49,139 
2015 5,370 2,697 4,148 622 1,577 992 815 355 2.497 19,073 31,757 50,830 
2016 5,553 2,788 4,452 643 1,631 1,027 824 359 2,567 19,845 32,742 52,587 
2017 5,742 2,883 4,777 666 1,688 1,063 833 364 2,639 20,654 33,757 54,411 
2018 5.937 2,981 5,126 689 1,747 1,099 843 368 2,713 21,502 34,803 56,306 
2019 6,139 3,083 5,501 713 1,807 1,138 853 372 2,789 22,393 35,882 58,275 
2020 6,347 3,187 5,903 737 1,870 1,177 862 376 2,867 23,328 36,995 60,322 
2021 6,563 3,296 6,335 763 1,935 1,218 872 381 2,947 24,309 38,141 62.451 
2022 6.786 3.408 6,798 789 2,002 1,260 882 385 3,030 25.340 39,324 64,664 
2023 7,017 3,524 7,295 817 2,071 1,304 893 389 3,114 26,424 40,543 66,967 
2024 7,256 3,643 7,828 845 2,143 1,349 903 394 3,202 27,563 41,800 69,362 
2025 7,502 3,767 8,400 874 2,218 1,396 913 398 3,291 28,760 43,096 71,856 
2026 7,758 3,895 9,014 905 2,295 1,444 924 403 3,383 30,021 44.432 74.452 
2027 8,021 4,028 9,673 936 2,374 1,494 934 408 3.478 31,347 45,809 77,156 
2028 8,294 4,165 10,380 969 2,457 1,546 945 412 3,576 32,743 47,229 79,972 
2029 8,576 4,306 10,394 1,002 2,542 1,600 956 417 3,676 33,469 48,693 82,162 

2030 8,868 4.453 10,394 1,037 2,630 1,655 967 422 3,779 34,204 50,203 84.406 
2031 9,169 4,604 10,394 1,073 2,721 1,713 978 427 3,884 34,963 51,759 86,722 

2032 9.481 4,761 10,394 1,110 2,816 1,772 989 432 3,993 35,747 53,363 89,111 
2033 9,803 4,923 10,394 1,149 2,913 1,834 1.001 437 4,105 36,558 55,018 91,575 
2034 10,136 5,090 10,394 '1,189 3,014 1,897 1,012 442 4,220 37,394 56,723 94,117 

2035 10.481 5,173 10,394 1,230 3,119 1,963 1,024 447 4,338 38,169 58,482 96,650 

2036 10,837 5,173 10,394 1,273 3,227 2,031 1,036 452 4.460 38,883 60,294 99,177 

2037 11,206 5,173 10,394 1,317 3,339 2,102 1,047 457 4,584 39,620 62,164 101,783 

2038 11,587 5,173 10,394 1,363 3,455 2,175 1,060 462 4,713 40,381 64,091 104,471 

2039 11,981 5,173 10,394 1,410 3,575 2,250 1,072 468 4,845 41,167 66,078 107,244 

2040 12,388 5,173 10,394 1,459 3,699 2,328 1,084 473 4,980 41,979 68,126 110,105 

2041 12,809 5,173 10,394 1,509 3,827 2,409 1,097 478 5,120 42,817 70,238 113,055 

2042 13,245 5,173 10,394 1,562 3,960 2,493 1,109 484 5,263 43,683 72,415 116,098 

2043 13,695 5,173 10,394 1,616 4,098 2,579 1,122 489 5.411 44,577 74,660 119,237 

2044 14,161 5,173 10,394 1,672 4,240 2,669 1,135 495 5,562 45,500 76,975 122.475 

2045 14,642 5,173 10,394 1,730 4,387 2,761 1.148 501 5,718 46,454 79,361 125,815 

2046 15,140 5,173 10,394 1,790 4,539 2,857 1,161 507 5,878 47,439 81,821 129,260 

2047 15,655 5,173 10,394 1,852 4,697 2,956 1,174 512 6,Q42 48,456 84,357 132,814 

2048 16,187 5,173 10,394 1,916 4,860 3,059 1.188 518 6,212 49,507 86,972 136,479 

2049 16,738 5,173 10,394 1,983 5,028 3,165 1,202 524 6,386 50,592 89,669 140,261 

2050 17,307 5,173 10,394 2,052 5,203 3,275 1,215 530 6,564 51,713 92,448 144,161 

PopByEntity 
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Year 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2006 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2036 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 

PopByPipe 

1 2 

A~ J A~ 

20.262 10,131 
20,989 10,495 
21,747 10,874 
22,538 11,269 
23.362 11,681 
24,223 12,112 
25.121 12,561 
26,059 13,030 
27,039 13,519 
28,063 14,031 
29,133 14,566 
30,251 15,126 
31,421 15,711 
32,646 16,323 
33,927 16.963 
35.269 17,634 
36,674 18,337 
38,146 19,073 
39,689 19,845 
41,307 20,654 
43,005 21,502 
44,786 22,393 
46,655 23,328 
46,618 24,309 
50,680 25,340 
52,847 26,424 
55,125 27,563 
57,521 28,760 
60,041 30,021 
62,694 31,347 
65,486 32,743 
66,937 33,469 
66,407 34,204 
69,926 34,963 
71,495 35,747 
73,115 36,558 
74,788 37,394 
76,338 38,169 
77,765 38,883 
79,239 39,620 
80,762 40,381 
62.334 41,167 
83,957 41,979 
85,834 42,817 
87,365 43,683 
89,154 44,577 
91,001 45,500 
92,908 46,454 
94,878 47,439 
96,912 48,456 
99,014 49,507 

101,184 50,592 
103,426 51,713 

3 4 5 

A,C,D,G G AC,D 

5,311 671 4,640 
5,526 676 4,847 
5,751 666 5,065 
5,987 694 5,293 
6.236 702 5,534 
6,497 710 5,787 
6,772 716 6,054 
7,061 727 6,335 
7,365 735 6,631 
7,686 743 6,942 
8,023 752 7,271 
6.376 761 7,617 
8,752 769 7,983 
9,147 776 8,369 
9,563 767 8,776 

10,002 796 9,206 
10,466 605 9,660 
10,955 615 10,140 
11,472 624 10,648 
12,018 633 11,184 
12,595 643 11,752 
13,205 653 12,352 
13,850 662 12,988 
14,533 672 13,661 
15,256 662 14,373 
16,021 693 15,128 
16,831 903 15,929 
17,690 913 16,777 
18,600 924 17,676 
19,565 934 18,630 
20,588 945 19,643 
20,928 956 19,972 
21,265 967 20,298 
21,614 976 20,636 
21,974 969 20,985 
22,346 1,001 21,346 
22,731 1,012 21,719 
23,128 1,024 22,105 
23,539 1,036 22,504 
23,964 1,047 22,916 
24,402 1,060 23,343 
24,856 1,072 23,784 
25,324 1,084 24,240 
25,809 1,097 24,712 
26,309 1,109 25.200 
26,827 1,122 25,705 
27,361 1,135 26.226 
27,914 1,148 26.766 
28,485 1,161 27,324 
29,075 1,174 27,901 
29,685 1,188 28,497 
30,316 1,202 29,114 
30,967 1,215 29,752 

Scenario 1 

POPULATION SERVED BY PIPE 
(Includes Weatherford for Line 1) 

(Capita) 

6 7 8 • 10 11 

A c.o D c B,E,F HI B 

3,042 1,598 346 1,250 4,820 1,527 
3,145 1,702 360 1,342 4,969 1,579 
3,252 1,812 373 1,440 5,123 1,633 
3,363 1,931 366 1,545 5,281 1,689 
3,477 2,057 399 1,658 5,445 1,746 
3,595 2,192 413 1,779 5,614 1,805 
3,718 2,336 427 1,909 5,786 1,667 
3,844 2,491 442 2,049 5.966 1,930 
3,975 2,656 457 2,198 6,154 1,996 
4,110 2,832 473 2,359 6,346 2,064 
4,250 3,021 490 2,532 6,543 2,134 
4,394 3,223 507 2.717 6,748 2,207 
4,544 3,439 624 2,915 6,958 2,282 
4,698 3,671 542 3,128 7,176 2,359 
4,858 3,918 561 3,357 7,400 2,439 
5,023 4,183 561 3,602 7,632 2,522 
5,194 4,467 601 3,866 7,871 2,608 
5,370 4,770 622 4,148 8,118 2,697 
5,553 5,095 643 4,452 8,373 2,788 
5,742 5,443 666 4,777 8,636 2,883 
5,937 5,815 689 5,126 8,908 2,981 
6,139 6,214 713 5,501 9,188 3,083 
6,347 6,640 737 5,903 9,477 3,187 
6,563 7,097 763 6,335 9,776 3,296 
6,786 7,587 769 6,798 10,084 3,408 
7,017 8,111 617 7,295 10,403 3,524 
7,256 8,673 645 7,828 10,731 3,643 
7,502 9,274 674 8,400 11,070 3,767 
7,758 9,919 905 9,014 11,421 3,695 
8,021 10,609 936 9,673 11,782 4,028 
8,294 11,349 969 10,380 12,155 4,165 
8,576 11,396 1,002 10,394 12,541 4,306 
8,868 11,431 1,037 10,394 12,939 4,453 
9,169 11,467 1,073 10,394 13,349 4,604 
9,481 11,504 1,110 10,394 13,773 4,761 
9,803 11,542 1,149 10,394 14,211 4,923 

10,136 11,582 1,189 10,394 14,663 5,090 
10,481 11,623 1,230 10,394 15,040 5,173 
10,837 11,666 1.273 10,394 15,343 5,173 
11,206 11,710 1,317 10,394 15,656 5,173 
11,587 11,756 1.363 10,394 15,978 5,173 
11,981 11.603 1,410 10,394 16,311 5,173 
12.366 11,852 1,459 10,394 16,654 5,173 
12,809 11,903 1,509 10,394 17,008 5,173 
13,245 11,955 1,562 10,394 17,373 5,173 
13,695 12,009 1,616 10,394 17,750 5,173 
14,161 12,065 1,672 10,394 16,139 5,173 
14,642 12,123 1,730 10,394 18,540 5,173 
15,140 12,184 1,790 10,394 18,954 5,173 
15,655 12,246 1,852 10,394 19,381 5,173 
16,187 12,310 1,916 10,394 19,822 5,173 
16,736 12,376 1,983 10,394 20,277 5,173 
17,307 12,445 2,052 10,394 20,746 5,173 

12 13 14 15 16 17 18 

E,F,H,I E F H,l F HI H I 

3,293 663 2,410 556 1,854 293 1,562 
3,390 913 2,476 575 1,901 296 1,605! 
3,490 945 2,544 595 1,950 299 1,650 
3,593 976 2,615 616 1,999 303 1,696 
3,699 1,012 2,687 637 2,050 306 1,744 
3,809 1,047 2,762 659 2,103 310 1,793 
3,922 1,063 2,838 662 2,156 313 1,843! 
4,038 1,121 2,917 706 2,211 317 1,8951 
4,158 1,160 2,998 730 2,268 321 1,948 
4,282 1,200 3,082 755 2,326 324 2,002 
4,410 1,242 3,168 762 2.366 326 2,058 
4,541 1,285 3,256 609 2,448 332 2.116' 
4,677 1,329 3,347 837 2,511 336 2,175 
4,817 1,376 3,441 666 2,575 339 2,236 
4,961 1,423 3,538 696 2,642 343 2,299 
5,110 1,473 3,637 927 2,710 347 2.363 
5,263 1,524 3,740 959 2,780 351 2,429 
5,421 1,577 3,845 992 2,852 355 2,497 
5,585 1,631 3,953 1,027 2.926 359 2,567 
5,753 1,688 4,065 1,063 3.002 364 2,639 
5.926 1,747 4,180 1,099 3,081 366 2,713 
6,105 1,807 4,298 1,138 3,161 372 2,789 
6,290 1,870 4,420 1,177 3,243 376 2,867 
6,480 1,935 4,545 1,218 3,328 361 2,947 
6,676 2,002 4,675 1,260 3,415 365 3.030 
6,879 2,071 4,808 1,304 3,504 369 3,114 
7,088 2,143 4,945 1,349 3,595 394 3,202 
7,303 2,218 5,086 1,396 3,690 396 3,291 
7,525 2,295 5,231 1,444 3,786 403 3.363 
7,754 2,374 5,380 1,494 3,886 406 3,478 
7,991 2,457 5,534 1,546 3,988 412 3,576 
8,234 2,542 5,693 1,600 4,093 417 3,676 
8,486 2,630 5,856 1,655 4,200 422 3,779 
8,745 2;721 6,024 1,713 4.311 427 3.664 
9,013 2.616 6,197 1,772 4,425 432 3,993 
9,289 2,913 6,375 1,834 4,542 437 4,105 
9,573 3,014 6,559 1,897 4,661 442 4,220 
9,867 3,119 6,748 1,963 4,785 447 4,338 

10,170 3,227 6,943 2,031 4,911 452 4,460 
10,483 3,339 7,143 2,102 5,041 457 4,584 
10,805 3,455 7,350 2,175 5,175 462 4,713 
11,138 3,575 7,563 2,250 5,312 466 4,845 
11,481 3,699 7,782 2.326 5,453 473 4,980 
11,835 3,827 8,007 2,409 5,598 476 5.120 
12,200 3,960 6.240 2,493 5,747 464 5,263 
12,577 4,098 8.479 2,579 5,900 489 5,411 
12,966 4,240 8,726 2,669 6,057 495 5,562 
13,367 4,387 8,980 2,761 6,219 501 5,718 
13,781 4,539 9,242 2,857 6,384 507 5,878 
14,208 4,697 9,511 2.956 6,555 512 6,042 
14,649 4,860 9,789 3,059 6,730 516 6,212 
15,103 5,028 10,075 3,165 6,910 524 6,386 
15,572 5,203 10,370 3,275 7,095 530 6,564 
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Entity 

Fort Worth 

Weatherford 
Azle 
Mineral Wells 
Reno 
Springtown 
Sanctuary 
!Aledo 
Willow Park 
Hudson Oaks 
Annetta North 
!Annetta 
~nnetta South 
Millsap 
Cool 
Poolville 
Peaster 
Brock 
Dennis 
lfin Top 
Horseshoe Bend 
lrotal 

County Total 
If otal of Remainder 

If otal per Precinct 

!Split 
Fort Worth Portion 
Remaining Portion 

. 

OTHER DEMOGRAPHIC DATA 

1990 1990 1996 1996 
Census Avg Avg Sale~; 

Population Area Area Density Persons House Taxable Gross Sales per Sales 
1990 1997 (Sq. Mi.) (acres) (pop/ac) per House Value Business Sales Business per Capita 

447619 484500 287.4 183936 2.63 2.70 $59,900 15314 $16,667,228,274 $1,088,365 $34,401 

14804 18550 18.1 11584 1.60 2.48 $53,300 910 $666,998,570 $732,965 $35,957 
1244 

31 
2322 
1740 
234 

1169 1412 1.8 1152 1.23 2.85 $67,300 85 $14,482,427 $170,381 $10,257 
2328 3284 5.4 3456 0.95 2.95 $103,100 89 $25,166,862 $282,774 $7,663 

711 1165 1.8 1152 1.01 2.81 $94,600 53 $218,665,642 $4,125,767 $187,696 
265 336 2.5 1600 0.21 2.77 $116,100 11 $725,933 $65,994 $2,161 
672 853 2.4 1536 0.56 3.03 $121,700 27 $1,943,986 $71,999 $2,279 
413 524 1.9 1216 0.43 3.00 $115,200 4 $4,264 $1,066 $8 
485 
214 
100 
150 
100 
100 
100 
100 

27282 

64785 
37503 

9376 

4842.33 0.52 
4533.42 0.48 
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Scenario 1 

ACTUAL AVERAGE DAILY WATER USE 
BY LARGER CITIES WITHIN THE TARRANT REGIONAL WATER DISTRICT AREA 

Gallons per Capita Day 
(As reported to TWDB by survey of each city) 

North 
Fort Richland 

Year Arlington Bedford Euless Worth Hurst Hills W'ford Average 

1980 224 181 163 213 171 170 185 187 
1982 165 143 132 198 133 109 147 
1982 167 161 129 197 131 123 151 
1983 156 163 136 178 133 109 146 
1984 177 171 169 201 159 125 167 
1985 175 177 149 201 164 129 110 158 
1986 161 188 190 205 146 113 92 156 
1987 165 190 198 208 149 118 99 161 
1988 171 194 194 208 167 122 99 165 
1989 145 160 148 199 107 129 140 147 
1990 164 158 138 210 160 123 123 154 
1991 139 155 129 198 147 115 129 145 
1992 146 145 122 179 138 110 132 139 
1993 165 143 119 196 152 137 156 153 
1994 157 152 126 183 134 120 147 146 
1995 162 158 118 189 135 122 126 144 
1996 168 159 143 201 147 128 143 156 

Average gpcd 165 165 147 198 145 124 129 154 

Avg. gpm/tap 0.35 0.33 0.30 0.42 0.31 0.27 0.30 0.32 

1996 Pop. 295553 48445 44632 478480 38461 53501 20000 139,867 

Avg. mgd 48.80 7.97 6.57 94.68 5.59 6.62 2.59 21.55 

Calc. Taps 98,518 16,148 14,877 159,493 12,820 17,834 6,667 46,622 
Design gpm 59,111 9,689 8,926 95,696 7,692 10,700 4,000 27,973 

Design mgd 85.12 13.95 12.85 137.80 11.08 15.41 5.76 40.28 
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Scenario 1 

ACTUAL AVERAGE DAILY WATER USE BY LARGER TEXAS CITIES 
Gallons per Capita Day 

(As reported to TWDB by survey of each city) 
Page 1 

Year Abilene Amarillo Arlington Austin Bayt_own Beaumont Bedford 

1980 208 198 224 203 136 160 181 
1981 187 180 165 192 140 151 143 
1982 173 176 167 212 142 153 161 
1983 197 223 156 191 116 158 163 
1984 177 196 177 221 135 162 171 
1985 139 184 175 202 132 158 177 
1986 158 191 161 188 134 148 188 
1987 159 192 165 175 134 138 190 
1988 147 187 171 186 135 144 194 
1989 168 199 145 190 154 146 160 
1990 216 234 164 180 143 158 158 
1991 152 232 139 168 131 145 155 
1992 140 230 146 172 128 143 145 
1993 174 217 165 176 133 149 143 
1994 177 226 157 153 122 152 152 
1995 159 223 162 157 123 159 158 
1996 210 230 168 173 129 177 159 

Average gpcd 173 207 165 185 133 153 165 

Average gpm/tap 0.44 0.48 0.35 0.36 0.27 0.37 0.33 

1996 Population 116474 171891 295553 563052 70341 115457 48445 

Average MGD 20.15 35.57 48.80 103.97 9.38 17.66 7.97 

Calculated Taps 38,825 57,297 98,518 187,684 23,447 38,486 16,148 
Design gpm 23,295 34,378 59,111 112,610 14,068 23,091 9,689 

Design MGD 33.54 49.50 85.12 162.16 20.26 33.25 13.95 

NOTES! 1) Gpcd = gallons per capita (person) per day 
2) Gpm = gallons per minute 
3) Mgd = million gallons per day 
4) Calculations assume 3 people per tap as used in the study 
5) Design flows based on TNRCC criteria of 0.6 gpm per tap 
6) Fort Worth conservation plan filed with TWDB and Tarrant Regional Water District 

sets a goal of 200 average gpcd maximum for the Fort Worth system. 
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Scenario 1 

ACTUAL AVERAGE DAILY WATER USE BY LARGER TEXAS CITIES 
Gallons per Capita Day 

(As reported to TWDB by survey of each city) 
Page2 

College Corpus 
Year Brownsville Bryan Carrollton Station Christi Dallas Denton 

1980 187 174 180 234 227 225 184 
1981 161 148 152 349 164 179 142 
1982 220 172 163 261 175 187 139 
1983 182 165 176 242 159 215 176 
1984 180 176 202 263 162 230 195 
1985 203 145 220 246 148 239 177 
1986 188 126 185 233 131 218 175 
1987 180 145 191 251 147 221 188 
1988 150 150 209 289 211 254 198 
1989 172 155 185 243 251 237 172 
1990 191 153 179 244 232 237 171 
1991 178 139 168 226 164 223 158 
1992 172 149 162 234 162 230 .152 
1993 176 155 169 249 161 235 156 
1994 174 142 156 225 148 208 124 
1995 184 140 160 220 140 230 154 
1996 134 136 167 237 141 230 165 

Average gpcd 178 151 178 250 172 223 166 

Average gpm/tap 0.28 0.28 0.35 0.49 0.29 0.48 0.34 

1996 Population 132012 61715 97008 62644 275100 1062218 74645 

Average MGD 23.54 9.33 17.26 15.65 47.30 237.31 12.41 

Calculated Taps 44,004 20,572 32,336 20,881 91,700 354,073 24,882 
Design gpm 26,402 12,343 19,402 12,529 55,020 212,444 14,929 

Design MGD 38.02 17.77 27.94 18.04 79.23 305.92 21.50 

NOTES! 1) Gpcd -gallons per capita (person) per day 
2) Gpm = gallons per minute 
3) Mgd = million gallons per day 
4) Calculations assume 3 people per tap as used in the study 
5) Design flows based on TNRCC criteria of 0.6 gpm per tap 
6) Fort Worth conservation plan filed with TWDB and Tarrant Regional Water District 

sets a goal of 200 average gpcd maximum for the Fort Worth system. 
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Scenario 1 

ACTUAL AVERAGE DAILY WATER USE BY LARGER TEXAS CITIES 
Gallons per Capita Day 

(As reported to TWDB by survey of each city) 
Page 3 

Fort Grand 
Year Duncanville EIPaso Euless Worth Galveston Garland Prairie 

1980 176 187 163 213 198 168 137 
1981 147 173 132 198 175 144 127 
1982 153 183 129 197 171 144 124 
1983 146 179 136 178 165 146 129 
1984 169 157 169 201 179 169 148 
1985 171 165 149 201 181 167 158 
1986 157 175 190 205 173 163 139 
1987 166 186 198 208 171 163 150 
1988 162 183 194 208 176 169 146 
1989 156 194 148 199 163 153 126 
1990 163 183 138 210 174 158 154 
1991 148 168 129 198 167 143 129 
1992 145 168 122 179 162 160 129 
1993 153 179 119 196 165 153 130 
1994 146 179 126 183 207 139 115 
1995 147 179 118 189 227 151 121 
1996 157 178 143 201 210 150 138 

Average gpcd 157 177 147 198 180 155 135 

Average gpm/tap 0.33 0.37 0.30 0.42 0.44 0.31 0.29 

1996 Population 36429 587442 44632 478480 64371 191254 109196 

Average MGD 5.70 104.22 6.57 94.68 11.60 29.70 14.77 

Calculated Taps 12,143 195,814 14,877 159,493 21,457 63,751 36,399 
Design gpm 7;286 117,488 8,926 95,696 12,874 38,251 21,839 

Design MGD 10.49 169.18 12.85 137.80 18.54 55.08 31.45 

NOTES! 1) Gpcd =gallons per capita (person) per day 
2) Gpm = gallons per minute 
3) Mgd = million gallons per day 
4) Calculations assume 3 people per tap as used in the study 
5) Design flows based on TNRCC criteria of 0.6 gpm per tap 
6) Fort Worth conservation plan filed with TWDB and Tarrant Regional Water District 

sets a goal of 200 average gpcd maximum for the Fort Worth system. 
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Scenario 1 

ACTUAL AVERAGE DAILY WATER USE BY LARGER TEXAS CITIES 
Gallons per Capita Day 

(As reported to TWDB by survey of each city) 
Page 4 

Year Harlingen Houston Hurst Irving Killeen Laredo Lewisville 

1980 188 198 171 201 121 218 161 
1981 128 192 133 146 108 183 148 
1982 186 186 131 163 113 190 154 
1983 117 159 133 166 106 158 171 
1984 157 175 159 196 113 159 217 
1985 137 184 164 213 121 159 232 
1986 144 187 146 281 119 187 237 
1987 97 168 149 221 122 179 223 
1988 137 151 167 225 105 175 217 
1989 170 149 107 181 102 200 154 
1990 150 157 160 188 112 254 155 
1991 148 171 147 170 102 237 157 
1992 124 168 138 175 102 208 155 
1993 145 168 152 196 116 191 145 
1994 157 149 134 184 103 212 144 
1995 180 126 135 196 106 190 151 
1996 182 180 147 204 113 181 155 

Average gpcd 5 169 145 194 111 193 175 

Average gpm/tap 0.38 0.38 0.31 0.43 0.24 0.38 0.32 

1996 Population 55,999 1,761,754 38,461 172,856 80,962 164,233 61,283 

Average MGD 0.28 297.22 5.59 33.62 8.97 31.70 10.73 

Calculated Taps 18,666 587,251 12,820 57,619 26,987 54,744 20,428 
Design gpm 11,200 352,351 7,692 34,571 16,192 32,847 12,257 

Design MGD 16.13 507.39 11.08 49.78 23.32 47.30 17.65 

NOTES! 1) Gpcd - gallons per capita (person) per day 
2) Gpm = gallons per minute 
3) Mgd = million gallons per day 
4) Calculations assume 3 people per tap as used in the study 
5) Design flows based on TNRCC criteria of 0.6 gpm per tap 
6) Fort Worth conservation plan filed with TWDB and Tarrant Regional Water District 

sets a goal of 200 average gpcd maximum for the Fort Worth system. 
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Scenario 1 

ACTUAL AVERAGE DAILY WATER USE BY LARGER TEXAS CITIES 
Gallons per Capita Day 

(As reported to TWDB by survey of each city) 
Page 5 

North 
Missouri Richland 

Year Longview Lubbock McAllen Mesquite Midland City Hills 

1980 130 178 175 132 220 150 170 
1981 92 158 172 124 201 107 109 
1982 110 159 202 135 213 116 123 
1983 153 174 171 137 245 159 109 
1984 169 163 192 170 242 177 125 
1985 176 160 168 151 230 170 129 
1986 169 154 161 140 196 158 113 
1987 162 160 200 161 178 167 118 
1988 158 161 187 164 188 171 122 
1989 189 175 207 149 229 153 129 
1990 156 176 242 152 206 166 123 
1991 158 160 215 136 208 145 115 
1992 159 151 205 127 198 145 110 
1993 110 163 199 148 211 143 137 
1994 116 178 192 137 229 130 . 120 
1995 119 189 164 165 222 141 122 
1996 123 185 157 145 243 138 128 

Average gpcd 144 167 189 145 215 149 124 

Average gpm/tap 0.26 0.39 0.33 0.30 0.51 0.29 0.27 

1996 Population 74,758 194,188 102,094 112,686 97,549 53,672 53,501 

Average MGD 10.77 32.49 19.27 16.39 21.00 8.01 6.62 

Calculated Taps 24,919 64,729 34,031 37,562 32,516 17,891 17,834 
Design gpm 14,952 38,838 20,419 22,537 19,510 10,734 10,700 

Design MGD 21.53 55.93 29.40 32.45 28.09 15.46 15.41 
. 

NOTES! 1) Gpcd = gallons per capita (person) per day 
2) Gpm = gallons per minute 
3) Mgd = million gallons per day 
4) Calculations assume 3 people per tap as used in the study 
5) Design flows based on TNRCC criteria of 0.6 gpm per tap 
6) Fort Worth conservation plan filed with TWDB and Tarrant Regional Water District 

sets a goal of 200 average gpcd maximum for the Fort Worth system. 
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Scenario 1 

ACTUAL AVERAGE DAILY WATER USE BY LARGER TEXAS CITIES 
Gallons per Capita Day 

(As reported to TWDB by survey of each city) 
Page 6 

Port Round San 
Year Odessa Pasadena Plano Arthur Richardson Rock Angelo 

1980 214 150 200 130 207 208 254 
1980 175 115 149 124 165 164 194 
1981 184 110 149 142 155 191 206 
1982 179 97 164 156 171 207 232 
1983 169 95 200 144 192 253 222 
1984 172 103 223 151 201 377 175 
1985 138 89 192 164 209 244 175 
1986 143 105 214 161 217 224 163 
1987 167 115 221 148 243 207 182 
1988 189 117 216 134 215 189 214 
1989 185 129 210 111 235 175 191 
1990 200 117 202 147 207 144 196 
1991 169 82 203 142 208 147 204 
1992 176 114 218 180 227 183 162 
1993 191 116 203 179 211 198 185 
1994 178 117 220 186 226 203 178 
1995 192 128 227 182 244 229 193 

Average gpcd 178 112 201 152 208 208 196 

Average gpm/tap 0.40 0.27 0.47 0.38 0.51 0.48 0.40 

1996 Population 94,118 131,754 181,991 58,232 86,352 48,961 89,567 

Average MGD 16.73 14.72 36.52 8.84 17.95 10.20 17.52 

Calculated Taps 31,373 43,918 60,664 19,411 28,784 16,320 29,856 
Design gpm 18,824 26,351 36,398 11,646 17,270 9,792 17,913 

Design MGD 27.11 37.95 52.41 16.77 24.87 14.10 25.80 

NOTES! 1) Gpcd = gallons per capita (person) per day 
2) Gpm = gallons per minute 
3) Mgd = million gallons per day 
4) Calculations assume 3 people per tap as used in the study 
5) Design flows based on TNRCC criteria of 0.6 gpm per tap 
6) Fort Worth conservation plan filed with TWDB and Tarrant Regional Water District 

sets a goal of 200 average gpcd maximum for the Fort Worth system. 
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Scenario 1 

ACTUAL AVERAGE DAILY WATER USE BY LARGER TEXAS CITIES 
Gallons per Capita Day 

(As reported to TWDB by survey of each city) 
Page 7 

San Texas 
Year Antonio Sugarland Temple City Tyler Victoria Waco 

1980 208 170 177 127 197 139 261 
1981 182 197 146 135 167 137 227 
1982 207 160 150 153 166 163 209 
1983 180 131 147 125 154 145 203 
1984 195 138 177 129 182 161 217 
1985 168 166 181 137 190 165 190 
1986 173 130 205 136 174 154 192 
1987 162 134 198 119 187 152 188 
1988 177 138 206 119 266 162 193 
1989 177 143 180 122 190 160 189 
1990 159 155 203 127 181 148 198 
1991 148 147 179 123 155 140 170 
1992 145 147 182 116 168 145 182 
1993 139 142 183 121 187 147 202 
1994 143 131 187 125 192 145 197 
1995 149 122 194 131 212 147 172 
1996 147 110 217 148 198 164 184 

Average gpcd 168 145 183 129 186 151 198 

Average gpm/tap 0.31 0.23 0.45 0.31 0.41 0.34 0.38 

1996 Population 1098642 52967 50097 42224 81303 61200 109225 

Average MGD 184.77 7.67 9.17 5.45 15.14 9.27 21.68 

Calculated Taps 366,214 17,656 16,699 14,075 27,101 20,400 36,408 
Design gpm 219,728 10,593 10,019 8,445 16,261 12,240 21,845 

Design MGD 316.41 15.25 14.43 12.16 23.42 17.63 31.46 

NOTES! 1) Gpcd = gallons per capita (person) per day 
2) Gpm = gallons per minute 
3) Mgd = million gallons per day 
4) Calculations assume 3 people per tap as used in the study 
5) Design flows based on TNRCC criteria of 0.6 gpm per tap 
6) Fort Worth conservation plan filed with TWDB and Tarrant Regional Water District 

sets a goal of 200 average gpcd maximum for the Fort Worth system. 
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Scenario 1 

ACTUAL AVERAGE DAILY WATER USE BY LARGER TEXAS CITIES 
Gallons per Capita Day 

(As reported to TWDB by survey of each city) 
Page 8 

Witch ita 
Year Wford Falls Average 

1980 185 166 184 
1981 161 160 
1982 174 166 
1983 178 165 
1984 232 179 
1985 110 154 176 
1986 92 152 169 
1987 99 153 169 
1988 99 132 176 
1989 140 149 171 
1990 123 169 175 
1991 129 199 163 
1992 132 178 160 
1993 156 186 167 
1994 147 186 163 
1995 126 157 165 
1996 143 192 173 

Average gpcd 129 172 166 

Average gpm/tap 0.30 0.40 0.36 

1996 Population 20,000 100,501 195,872 

Average MGD 2.59 17.25 35 

Calculated Taps 6,667 33,500 65,291 
Design gpm 4,000 20,100 39,174 

Design MGD 5.76 28.94 56.41 

NOTES! 1 ) Gpcd = gallons per capita (person) per day 
2) Gpm = gallons per minute 
3) Mgd = million gallons per day 
4) Calculations assume 3 people per tap as used in the study 
5) Design flows based on TNRCC criteria of 0.6 gpm per tap 
6) Fort Worth conservation plan filed with TWDB and Tarrant Regional Water District 

sets a goal of 200 average gpcd maximum for the Fort Worth system. 
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APPENDIX K - LAND AREA AND WELL USE 
Land Area By Entity 
Land Area By Pipe 
Wells By Entity 
Well Areas- 500' Radius 
Well Areas- 150' Radius 



Scenanb 1 

SERVICE LAND AREAS BY ENTITY 
STUDY AREA ONLY (Excludes Wealherford) 

(Acres) 

Existing Land Area (acres) 5,013 1,252 1,770 1,999 1,066 931 2 2 83,805 95,841 
Ultimate Land Area (acres) 10,512 2,069 4,157 5,414 4,628 6,033 17,053 15,665 30,310 95,841 
Current vs. Ultimate 48% 61% 43% 37% 23% 15% 0% 0% 276% 100% 
Annexation Growth RateiYr 10% 10% 10% 10% 10% 10% 20% 20% 10% 
Maximum Expansion Year 2006 2004 2007 2009 2014 2018 2048 2048 

A B c D E F G H I J 
Fort Fort 

Willow Hudson Annetta Annetta Worth Worth Non-City Total W'ford Total 
Year Park Aledo Oaks North Annetta South North South SE Parker 

1998 5,013 1,252 1,770 1,999 1,066 931 2 2 83,805 95,841 N/A N/A 
1999 5,515 1,378 1,947 2,199 1,173 1,024 2 2 82,601 95,841 N/A N/A 
2000 6,066 1,515 2,142 2,418 1,290 1,126 3 3 81,277 95,841 N/A N/A 
2001 6,673 1,667 2,356 2,660 1,419 1,239 3 3 79,820 95,841 N/A N/A 
2002 7,340 1,833 2,592 2,926 1,561 1,363 4 4 78,217 95,841 N/A N/A 
2003 8,074 2,017 2,851 3,219 1,717 1,499 5 5 76,454 95,841 N/A N/A 
2004 8,882 2,069 3,136 3,541 1,889 1,649 6 6 74,663 95,841 N/A N/A 
2005 9,770 2,069 3,449 3,895 2,078 1,814 7 7 72,751 95,841 N/A N/A 
2006 10,512 2,069 3,794 4,284 2.286 1,996 9 9 70,882 95,841 N/A N/A 
2007 10,512 2,069 4,157 4,713 2,514 2,195 10 10 69,659 95,841 N/A N/A 
2008 10,512 2,069 4,157 5,184 2,766 2,415 12 12 68,713 95,841 N/A N/A 
2009 10,512 2,069 4,157 5,414 3,042 2,656 15 15 67,960 95,841 N/A N/A 
2010 10,512 2,069 4,157 5,414 3,346 2,922 18 18 67,384 95,841 N/A N/A 
2011 10,512 2,069 4,157 5,414 3,681 3,214 21 21 66,750 95,841 N/A N/A 
2012 10,512 2,069 4,157 5,414 4,049 3,535 26 26 66,052 95,841 N/A N/A 
2013 10,512 2,069 4,157 5,414 4,454 3,889 31 31 65,283 95,841 N/A N/A 
2014 10,512 2,069 4,157 5,414 4,628 4,278 37 37 64,708 95,841 N/A N/A 
2015 10,512 2,069 4,157 5,414 4,628 4,706 44 44 64,266 95,841 N/A N/A 
2016 10,512 2,069 4,157 5,414 4,628 5,176 53 53 63,778 95,841 N/A N/A 
2017 10,512 2,069 4,157 5,414 4,628 5,694 64 64 63,239 95,841 N/A N/A 
2018 10,512 2,069 4,157 5,414 4,628 6,033 77 77 62,874 95,841 N/A N/A 
2019 10,512 2,069 4,157 5,414 4,628 6,033 92 92 62,844 95,841 N/A N/A 
2020 10,512 2,069 4,157 5,414 4,628 6,033 110 110 62,807 95,841 N/A N/A 
2021 10,512 2,069 4,157 5,414 4,628 6,033 132 132 62,763 95,841 N/A N/A 
2022 10,512 2,069 4,157 5,414 4,628 6,033 159 159 62,710 95,841 N/A N/A 
2023 10,512 2,069 4,157 5,414 4,628 6,033 191 191 62,646 95,841 N/A N/A 
2024 10,512 2,069 4,157 5,414 4,628 6,033 229 229 62,570 95,841 N/A N/A 
2025 10,512 2,069 4,157 5,414 4,628 6,033 275 275 62,478 95,841 N/A N/A 
2026 10,512 2,069 4,157 5,414 4,628 6,033 330 330 62,368 95,841 N/A N/A 
2027 10,512 2,069 4,157 5,414 4,628 6,033 396 396 62,236 95,841 N/A N/A 
2028 10,512 2,069 4,157 5,414 4,628 6,033 475 475 62,078 95,841 N/A N/A 
2029 10,512 2,069 4,157 5,414 4,628 6,033 570 570 61.888 95,841 N/A N/A 
2030 10,512 2,069 4,157 5,414 4,628 6,033 684 684 61,660 95,841 N/A N/A 
2031 10,512 2,069 4,157 5,414 4,628 6,033 820 820 61,387 95,841 N/A N/A 
2032 10,512 2,069 4,157 5,414 4,628 6,033 984 984 61,059 95,841 N/A N/A 
2033 10,512 2,069 4,157 5,414 4,628 6,033 1 '181 1 '181 60,665 95,841 N/A N/A 
2034 10,512 2,069 4,157 5,414 4,628 6,033 1,418 1,418 60,192 95,841 N/A N/A 
2035 10,512 2,069 4,157 5,414 4,628 6,033 1,701 1,701 59,625 95,841 N/A N/A 
2036 10,512 2,069 4,157 5,414 4,628 6,033 2,041 2,041 58,945 95,841 N/A N/A 
2037 10,512 2,069 4,157 5,414 4,628 6,033 2,450 2,450 58,128 95,841 N/A N/A 
2038 10,512 2,069 4,157 5,414 4,628 6,033 2,940 2,940 57,149 95,841 N/A N/A 
2039 10,512 2,069 4,157 5,414 4,628 6,033 3,527 3,527 55,973 95,841 N/A N/A 
2040 10,512 2,069 4,157 5,414 4,628 6,033 4,233 4,233 54,562 95,841 N/A N/A 
2041 10,512 2,069 4,157 5,414 4,628 6,033 5,080 5,080 52,869 95,841 N/A N/A 
2042 10,512 2,069 4,157 5,414 4,628 6,033 6,095 6,095 50,837 95,841 N/A N/A 
2043 10,512 2,069 4,157 5,414 4,628 6,033 7,315 7,315 48,399 95,841 N/A N/A 
2044 10,512 2,069 4,157 5,414 4,628 6,033 8,777 8,777 45,473 95,841 N/A N/A 
2045 10,512 2,069 4,157 5,414 4,628 6,033 10,533 10,533 41,962 95,841 N/A N/A 
2046 10,512 2,069 4,157 5,414 4.628 6,033 12,639 12,639 37,749 95,841 N/A N/A 
2047 10,512 2,069 4,157 5,414 4,628 6,033 15,167 15,167 32,693 95,841 NIA N/A 
2048 10,512 2,069 4,157 5,414 4,628 6,033 17,053 15,665 30,310 95,841 N/A N/A 
2049 10,512 2,069 4,157 5,414 4,628 6,033 17,053 15,665 30,310 95,841 N/A N/A 
2050 10,512 2,069 4,157 5,414 4,628 6,033 17,053 15,665 30,310 95,841 N/A N/A 
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ScenariO 1 

SERVICE LAND AREAS BY PIPE 
STUDY AREA ONLY {Exdudes Weatherford) 

(Acres) 

Pipe 1 2 3 4 • 6 7 8 • 10 11 12 13 14 15 10 17 18 

Year A~ J A~ _A,CO G G A,CD A C,D 0 c S E,FHI B EFHI E FHI F HI H I 

1998 191,681 95,841 8,784 2 8,782 5,013 3,769 1,999 1,770 87,057 1.252 85,804 1,066 84,738 931 83,807 2 83,805 
1999 191,681 95,841 9,663 2 9,660 5,515 4,146 2,199 1,947 86,178 1,378 84,800 1,173 83,627 1,024 82,603 2 82.601 
2000 191,681 95,841 10,629 3 10,626 8,066 4,560 2,418 2,142 85,211 1,515 83,696 1,290 82,406 1,126 81,279 3 81.277 
2001 191,681 95,841 11,693 3 11,689 6,673 5,016 2.660 2.356 84,148 1,667 82,481 1,419 81,062 1,239 79,823 3 79.820 
2002 191,681 95,841 12,862 4 12,858 7,340 5,518 2,926 2.592 82,979 1,833 81,145 1,561 79,584 1,363 78,221 4 78,217 
2003 191,681 95,841 14,149 5 14,144 8,074 6,070 3,219 2,851 81,692 2,017 79,675 1,717 77,958 1,499 76,459 5 76,454 
2004 191,681 95,841 15,564 6 15,558 8,882 6,677 3.541 3,136 80,277 2,069 78,207 1,889 76,318 1,649 74,669 6 74,663 
2005 191,681 95,841 17,121 7 17,114 9,770 7,344 3,895 3,449 78,720 2,069 76,650 2,078 74,572 1,814 72,758 7 72,751 
2006 191.681 95,841 18,599 9 18,591 10,512 8,079 4,284 3,794 77,241 2,069 75,172 2,286 72,887 1,996 70,891 9 70,882 
2007 191,681 95,841 19,392 10 19,382 10,512 8,870 4,713 4,157 76,448 2,069 74,379 2,514 71,865 2,195 69,670 10 69,659 
2008 191,681 95,841 19,866 12 19,853 10,512 9,342 5,184 4,157 75,975 2,069 73,906 2,766 71,140 2.415 68,725 12 68,713 
2009 191,681 95,841 20,098 15 20,084 10,512 9,572 5.414 4,157 75,742 2,069 73,673 3,042 70,631 2,656 67,975 15 67,960 
2010 191,681 95,841 20,101 18 20,084 10,512 9,572 5,414 4,157 75,739 2,069. 73,670 3,346 70,324 2,922 67,402 18 67,384 
2011 191,581 95,841 20,105 21 20,084 10,512 9,572 5,414 4,157 75,736 2,069 73,666 3,681 69,985 3,214 66,771 21 66,750 
2012 191,681 95.841 20:109 26 20,084 10,512 9,572 5,414 4,157 75,731 2,069 73,662 4,049 69,613 3,535 66,078 26 66,052 
2013 191,581 95,841 20,114 31 20,084 10,512 9,572 5,414 4,157 75,726 2,069 73,657 4,454 69,203 3,889 65,314 31 65,283 
2014 191,681 95,841 20,120 37 20,084 10,512 9,572 5,414 4,157 75,720 2,069 73,651 4,628 69,023 4,278 64,745 37 64,708 
2015 191,681 95,841 20,128 44 20,084 10,512 9,572 5,414 4,157 75,713 2,059 73,643 4,628 69,016 4,706 64,310 44 64,265 
2016 191,681 95,841 20,137 53 20,084 10,512 9,572 5,414 4,157 75,704 2,069 73.635 4.528 69,007 5,176 63,831 53 63,778 
2017 191,681 95,841 20,147 64 20,084 10,512 9,572 5,414 4,157 75,693 2,069 73,624 4,628 68,996 5,694 63,303 64 63.239 
2018 191,681 95,841 20,160 77 20,084 10,512 9,572 5,414 4,157 75,680 2.069 73,611 4,628 68,984 6.033 62,951 77 62.874 
2019 191,581 95.841 20,176 92 20,084 10,512 9,572 5,414 4,157 75,665 2,069 73,596 4,628 68,968 6,033 62,936 92 62,844 
2020 191,681 95,841 20,194 110 20,084 10,512 9,572 5,414 4,157 75,647 2,069 73,577 4,628 68,950 6,033 62,917 110 62,807 
2021 191,681 95,841 20,216 132 20,084 10,512 9,572 5,414 4,157 75,625 2,069 73,555 4,528 68,928 6,033 62,895 132 62.753 
2022 191,681 95,841 20,243 159 20,084 10,512 9,572 5,414 4,157 75,598 2,069 73,529 4,628 68,901 6,033 62,869 159 62.710 
2023 191,681 95,841 20,274 191 20,084 10,512 9,572 5,414 4,157 75,566 2,069 73,497 4,628 68,869 6,033 62,837 191 62.646 
2024 191,681 95,841 20,312 229 20,084 10,512 9,572 5,414 4,157 75,528 2,069 73,459 4,628 68,831 6,033 62,799 229 62.570 
2025 191,681 95,841 20,358 275 20,084 10,512 9,572 5,414 4,157 75.482 2,069 73,413 4,628 68,785 6,033 62,753 '275 62,478 
2026 191,681 95,841 20,413 330 20,084 10,512 9,572 5,414 4,157 75,427 2,069 73,358 4,628 68,730 5,033 62,698 330 62,368 
2027 191,681 95,841 20,479 396 20,084 10,512 9,572 5,414 4,157 75,362 2,069 73,292 4,628 68,665 6,033 62,632 396 62,236 
2028 191,681 95,841 20,558 475 20,084 10,512 9,572 5,414 4,157 75,282 2,069 73,213 4,628 68,585 6,033 62,553 475 52.078 
2029 191,681 95,841 20,653 570 20,084 10,512 9,572 5,414 4,157 75,187 2,069 73,118 4.628 68,490 6,033 62,458 570 61.888 
2030 191,681 95,841 20,767 684 20,084 10,512 9,572 5,414 4,157 75,074 2,069 73,004 4,628 68,377 6,033 62,344 664 61,660 
2031 191,681 95,841 20,904 820 20,084 10,512 9,572 5,414 4,157 74,937 2,069 72,867 4,628 68,240 6,033 62.207 820 61,387 
2032 191,681 95,841 21,068 984 20,084 10,512 9,572 5,414 4,157 74,773 2,069 72,703 4,628 68,076 6,033 62,043 964 61,059 
2033 191,681 95,841 21,265 1,181 20,084 10,512 9,572 5,414 4,157 74,576 2.069 72,506 4,628 57,879 6,033 61,846 1,181 60.665 
2034 191,681 95,841 21,501 1,418 20,084 10,512 9,572 5,414 4,157 74,340 2,069 72,270 4,528 67,643 6,033 61,610 1,418 60,192 
2035 191,681 95,841 21,785 1,701 20,084 10,512 9,572 5,414 4,157 74,056 2,069 71,987 4.628 67,359 6,033 61,327 1,701 59,625 
2036 191,681 95,841 22,125 2,041 20,084 10,512 9,572 5,414 4,157 73,716 2,069 71,646 4,628 67,019 6,033 60,986 2,041 58,945 
2037 191,681 95,841 22,533 2,450 20,084 10,512 9,572 5,414 4,157 73,308 2,069 71,238 4,628 66,611 6,033 60,578 2,450 58,128 
2038 191,681 95,841 23,023 2,940 20,084 10,512 9,572 5,414 4.157 72,818 2,069 70,748 4,628 66,121 6,033 80,088 2,940 57,149 
2039 191,581 95,841 23,611 3,527 20,084 10,512 9,572 5,414 4,157 72,230 2,069 70,160 4,628 65,533 6,033 59,500 3,527 55,973 
2040 191,681 95,841 24,316 4,233 20,084 10,512 9,572 5,414 4,157 71,524 2,069 69,455 4,628 64,827 6,033 58,795 4,233 54,562 
2041 191,681 95,841 25,163 5,080 20,084 10,512 9,572 5,414 4,157 70,678 2,069 68,608 4,628 63,981 6,033 57,948 5,080 52,869 
2042 191.681 95,841 26,179 6,095 20,084 10,512 9,572 5,414 4,157 69,662 2,069 67,592 4,628 62,965 6,033 56,932 6,095 50,837 
2043 191,681 95,841 27,398 7,315 20,084 10,512 9,572 5,414 4,157 68,443 2,069 66,373 4,628 61,746 6,033 55,713 7,315 48.399 
2044 191,681 95,841 28,861 8,777 20,084 10,512 9,572 5,414 4,157 66,980 2,069 64,910 4,628 60,283 6,033 54,250 8,777 45.473 
2045 191,681 95,841 30,616 10,533 20,084 10,512 9,572 5,414 4,157 65,224 2,069 63,155 4,628 58,527 6,033 52,495 10,533 41,962 
2046 191,681 95,841 32,723 12,639 20,084 10,512 9,572 5,414 4,157 63,118 2,069 61,048 4,628 56,421 6,033 50,388 12,639 37,749 
2047 191,681 95,841 35,251 15,167 20,084 10,512 9,572, 5,414 4,157 60,590 2.069 58,520 4,628 53,893 6,033 47,860 15,167 32,693 
2048 191,681 95,841 37,137 17,053 20,084 10,512 9,572 5,414 4,157 58,704 2,069 56,635 4,628 52,007 6,033 45,974 15,665 30,310 
2049 191,681 95,841 37,137 17,053 20,084 10,512 9,572 5,414 4,157 58,704 2,069 56,635 4,628 52,007 6,033 45,974 15,665 30,310 
2050 191,681 95,841 37,137 17,053 20,084 10,512 9,572 5,414 4,157 58,704 2.069 56,535 4,628 52,007 6,033 45,974 15,665 30,310 

LandAreaByPipe 
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Scenario 1 

WELL DEMAND BY ENTITY 
(Excludes Weatherford) 

(Number of wells) 

Current Wells 18 6 21 0 2 1 48 
Current Capacity. avg (mgd) 1.05 0.35 1.06 0.00 0.29 0.19 2.93 
Current Capacity, max (mgd) 1.23 0.44 1.57 0.00 0.32 0.24 3.81 
Utilization Ratio 85.00% 78.51% 67.66% 0.00% 88.58% 78.57% 77.00% 
Average New Well (gpm) 142 142 42 42 142 142 
Average New Well (mgd) 0.20 0.20 0.06 0.06 0.20 0.20 
New Well Aquifer Trinity Trinity Paluxy Paluxy Trinity Trinity 

Willow Hudson Annetta Annetta Total 
Year Pari< Aledo Oaks North Annetta South 

(Deer Creek) 

1998 18 6 21 2 2 1 50 
1999 18 6 21 2 2 1 50 
2000 18 6 21 2 2 1 50 
2001 18 6 21 2 2 1 50 
2002 18 6 21 2 2 1 50 
2003 18 6 21 2 2 1 50 
2004 18 6 21 2 2 1 51 
2005 18 7 21 2 2 1 51 
2006 18 7 21 2 2 1 51 
2007 18 7 21 2 2 1 51 
2008 18 7 21 2 2 1 51 
2009 18 7 21 2 2 1 52 
2010 18 7 21 2 2 1 52 
2011 19 7 21 3 2 1 53 
2012 19 7 21 3 2 1 53 
2013 19 7 21 3 2 1 54 
2014 19 8 21 3 3 1 54 
2015 20 8 21 3 3 1 55 
2016 20 8 21 3 3 1 56 
2017 20 8 21 3 3 1 56 
2018 20 8 21 3 3 1 57 
2019 21 8 21 3 3 1 58 
2020 21 8 23 4 3 1 60 
2021 21 8 25 4 3 2 63 
2022 22 9 27 4 3 2 66 
2023 22 9 30 4 3 2 69 
2024 22 9 32 4 3 2 73 
2025 23 9 35 4 4 2 76 
2026 23 9 38 4 4 2 80 
2027 23 10 41 4 4 2 84 
2028 24 10 44 5 4 2 88 
2029 24 10 45 5 4 2 89 
2030 24 10 45 5 4 2 90 
2031 25 10 45 5 4 2 91 
2032 25. 11 45 5 4 2 92 
2033 26 11 45 5 5 2 93 
2034 26 11 45 6 5 3 95 
2035 27 11 45 6 5 3 96 
2036 27 11 45 6 5 3 97 
2037 28 11 45 6 5 3 98 
2038 28 11 45 6 5 3 99 
2039 29 11 45 7 5 3 100 
2040 29 11 45 7 6 3 101 
2041 30 11 45 7 6 3 102 
2042 31 11 45 7 6 3 103 
2043 31 11 45 8 6 3 104 
2044 32 11 45 8 6 4 106 
2045 33 11 45 8 7 4 107 
2046 33 11 45 9 7 4 108 
2047 34 11 45 9 7 4 110 
2048 35 11 45 9 7 4 111 
2049 36 11 45 9 7 4 112 
2050 36 11 45 10 8 4 114 

WellsByEnt 



Scenario 1 

PARTIALLY ENCUMBERED PROPERTY PER ENTITY 
(Excludes Weatherford) 

(Acres 500' Well Radius) 

Acres Per Well = 18.03 

Willow Hudson Annetta Annetta Total 
Year Pari< Aledo Oaks North Annetta South 

jDeerCreel<)_ 

1998 325 108 379 30 36 18 895 
1999 325 109 379 31 36 18 898 
2000 325 111 379 32 36 18 900 
2001 325 112 379 33 36 18 902 
2002 325 114 379 34 36 18 905 
2003 325 115 379 35 36 18 908 
2004 325 117 379 37 36 18 911 
2005 325 118 379 38 36 18 913 
2006 325 120 379 39 37 18 917 
2007 325 122 379 41 38 18 921 
2008 325 123 379 42 39 18 926 
2009 327 125 379 44 40 18 933 
2010 331 127 379 45 41 18 942 
2011 335 129 379 47 42 19 951 
2012 339 131 379 48 44 20 961 
2013 343 133 379 50 45 21 971 
2014 348 135 379 52 46 21 981 
2015 352 138 379 53 48 22 992 
2016 357 140 379 55 49 23 1.003 
2017 362 142 379 57 50 24 1.014 
2018 367 145 379 59 52 25 1,026 
2019 372 147 383 61 53 26 1,042 
2020 377 150 417 63 55 27 1,089 
2021 382 153 454 66 57 28 1,140 
2022 388 156 494 68 58 29 1,193 
2023 394 159 537 70 60 30 1,250 
2024 400 162 582 73 62 31 1,310 
2025 406 165 631 75 64 32 1,374 
2026 413 168 684 78 66 34 1.442 
2027 420 171 741 80 68 35 1,515 
2028 426 175 801 83 70 36 1,592 
2029 434 179 803 86 72 38 1,611 
2030 441 182 803 89 74 39 1,628 
2031 449 186 803 92 77 41 1,647 
2032 457 190' 803 95 79 42 1,666 
2033 465 194 803 99 81 44 1,685 
2034 473 198 803 102 84 45 1,706 
2035 482 201 803 106 87 47 1,724 
2036 491 201 803 109 89 49 1,742 
2037 500 201 803 113 92 50 1,759 
2038 510 201 803 117 95 52 1,778 
2039 520 201 803 121 98 54 1,797 
2040 530 201 803 125 101 56 1,816 
2041 541 201 803 130 105 58 1.837 
2042 552 201 803 134 108 60 1,858 
2043 564 201 803 139 112 63 1,880 
2044 575 201 803 144 115 65 1,902 
2045 588 201 803 149 119 67 1,925 
2046 600 201 803 154 123 70 1,950 
2047 613 201 803 159 127 72 1,974 
2048 627 201 803 165 131 75 2,000 
2049 641 201 803 170 135 77 2,027 
2050 655 201 803 176 140 80 2,055 

We11Area500 
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Scenario 1 

SANITARY CONTROL EASEMENT REQUIRED 
(Excludes Weatherford) 

(Acres) 

Acres per Well = 1.62 
Willow Hudson Annetta Annetta Total 

Year Park Aledo Oaks North Annetta South 
(Deer Creel1_ 

1998 29 10 34 3 3 2 81 
1999 29 10 34 3 3 2 81 
2000 29 10 34 3 3 2 81 
2001 29 10 34 3 3 2 81 
2002 29 10 34 3 3 2 81 
2003 29 10 34 3 3 2 82 
2004 29 10 34 3 3 2 82 
2005 29 11 34 3 3 2 82 
2006 29 11 34 4 3 2 83 
2007 29 11 34 4 3 2 83 
2008 29 11 34 4 4 2 83 
2009 29 11 34 4 4 2 84 
2010 30 11 34 4 4 2 85 
2011 30 12 34 4 4 2 86 
2012 31 12 34 4 4 2 86 
2013 31 12 34 4 4 2 87 
2014 31 12 34 5 4 2 88 
2015 32 12 34 5 4 2 89 
2016 32 13 34 5 4 2 90 
2017 33 13 34 5 5 2 91 
2018 33 13 34 5 5 2 92 
2019 33 13 34 6 5 2 94 
2020 34 14 38 6 5 2 98 
2021 34 14 41 6 5 3 103 
2022 35 14 44 6 5 3 107 
2023 35 14 48 6 5 3 112 
2024 36 15 52 7 6 3 118 
2025 37 15 57 7 6 3 124 
2026 37 15 62 7 6 3 130 
2027 38 15 67 7 6 3 136 
2028 38 16 72 7 6 3 143 
2029 39 16 72 8 6 3 145 
2030 40 16 72 8 7 4 147 
2031 40 17 72 8 7 4 148 
2032 41 17 . 72 9 7 4 150 
2033 42 17 72 9 7 4 152 
2034 43 18 72 9 8 4 154 
2035 43 18 72 10 8 4 155 
2036 44 18 72 10 8 4 157 
2037 45 18 72 10 8 5 158 
2038 46 18 72 11 9 5 160 
2039 47 18 72 11 9 5 162 
2040 48 18 72 11 9 5 163 
2041 49 18 72 12 9 5 165 
2042 50 18 72 12 10 5 167 
2043 51 18 72 12 10 6 169 
2044 52 18 72 13 10 6 171 
2045 53 18 72 13 11 6 173 
2046 54 18 72 14 11 6 175 
2047 55 18 72 14 11 6 178 
2048 56 18 72 15 12 7 180 
2049 58 18 72 15 12 7 182 
2050 59 18 72 16 13 7 185 

Wei1Area150 



APPENDIX L - OPTION 3, SCENARIO 1 
(This is only a partial printout of some of the more important sheets in the spreadsheet. For the 
rest of this scenario, or a scenario of your own, please use the spreadsheet in Appendix N.) 

Input Run 
Input Cities 
Input Pipe 
Input Cost 
Treatment Chart 
Construction Summary 
Total Cost Summary 
Treatment Chart Data 
Cost Table 
Actual Average Demand By Entity 
Actual Design Demand By Entity 
Raw Water Purchase Costs 
Raw Water Transporation Costs 
Treatment Costs 
Storage and Pumping Costs 
Pipe 1 Costs 
Pipe 2 Costs 
Pipe 3 Costs 
Pipe 4 Costs 
Pipe 5 Costs 
Pipe 6 Costs 
Pipe 7 Costs 
Pipe 8 Costs 
Pipe 9 Costs 
Pipe 1 0 Costs 
Pipe 11 Costs 
Pipe 12 Costs 
Pipe 13 Costs 
Pipe 14 Costs 
Pipe 15 Costs 
Pipe 16 Costs 
Pipe 17 Costs 
Pipe 18 Costs 
Willow Park Total Costs 
Aledo Total Costs 
Hudson Oaks Total Costs 
Annetta North Total Costs 
Annetta Total Costs 
Annetta South Total Costs 
Fort Worth North ET J Total Costs 
Fort Worth South ET J Total Costs 
Unincorporated Water Systems Total Costs 
Weatherford Total Costs 
Total Cost Annual Cost By Entity 
Total Cost Added Monthly Rate By Entity 
Capital Cost Summary 
Capital Cost Annual Cost By Entity 
Capital Cost Added Monthly Rate By Entity 



Scenario 1 

GENERAL INFORMATION FOR THIS RUN 

Run Name Scenario I 
Cost Basis (All cost amounts shown are in current Dollars) 
Cost Year $ 1999 
Years for Facility Use Averaging 20 

Run Description: 

Areas Served: All of Study Area with staged implementation 
Raw Water Transmission: Cost share with Weatherford line (to plant) 
Size of Initial Raw Water Line: 36" 
Year of Initial Plant Operation: 2005 
Size of Initial PI ant: 2MGD 
Size of lntial Treated Water Exit Pipe: 10" 
Initial Areas Served: Aledo, Willow Park, Hudson Oaks 

lnputRun 
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Entity 

Willow Park 
Aledo 
Hudson Oaks 
Annetta North 
Annetta 
Annetta South 
Fort Worth ET J North 
Fort Worth ET J South 
Non-Municipal Water Utility SE Parker County 
Weatherford 

lnputCities 

Annexation 
Area 

Code Growth 
Rate 
Per 
Year 

A 10.00% 
B 10.00% 
c 10.00% 
D 10.00% 
E 10.00% 
F 10.00% 
G 20.00% 
H 20.00% 
I N/A 
J 10.00% 

Scenario 1 

INPUT DATA 

Population Maximum Average 
Growth Population Demand 

Rate Density Population Per 
Per Per Curve Connection 
Year Acre Apl'roxlmates (gpm) 

3.40% 2.5 TWDB High 0.32 
3.40% 2.5 TWDB High 0.32 
7.31% 2.5 8yrCOG 0.32 
3.47% 2.5 8yrCOG 0.32 
3.47% 2.5 8yrCOG 0.32 
3.47% 2.5 8yrCOG 0.32 
1.15% 2.5 TWDB High 0.32 
1.15% 2.5 TWDB High 0.32 
2.80% 2.5 8yrCOG 0.32 
3.10% 2.5 TWDBHigh 0.32 

Construction 
Design Year Year 

Demand To To 
Per Start Take Inflation Interest Loan 

Based Connection Based Regional Wells Rate Rate Term 
On (gpm) On Service Off-Line W•l (%) (y_ears_l 

TWDBAvg. 0.6 TNRCC 2005 2010 4.50% 6.00% 20 
TWDBAvg. 0.6 TNRCC 2005 2010 4.50% 6.00% 20 
TWDBAvg. 0.6 TNRCC 2005 2010 4.50% 6.00% 20 
TWDBAvg. 0.6 TNRCC 2015 1998 4.50% 6.00% 20 
TWDB Avg. 0.6 TNRCC 2015 1998 4.50% 6.00% 20 
TWDBAvg. 0.6 TNRCC 2015 1998 4.50% 6.00% 20 
TWDBAvg. 0.6 TNRCC 2020 1998 4.50% 6.00% 20 
TWDBAvg. 0.6 TNRCC 2020 1998 4.50% 6.00% 20 
TWDBAvg. 0.6 TNRCC 2025 1998 4.50% 6.00% 20 
TWDBAvg. 0.6 TNRCC 2000 1998 4.50% 6.00% 20 



Scenario 1 

PIPE DATA 

Row Land Start Initial 
Pipe Length Width Cost Building Use 

(ft) (ft) ($/ft) (year) (year) 

1 57,000 20 $22.00 2000 2000 
2 1,470 20 $22.00 2003 2005 
3 3,680 15 $16.50 2003 2005 
4 26,250 15 $16.50 2018 2020 
5 310 15 $16.50 2003 2005 
6 310 15 $16.50 2003 2005 
7 12,970 15 $16.50 2003 2005 
8 4,910 15 $16.50 2013 2015 
9 6,660 15 $16.50 2003 2005 
10 2,820 15 $16.50 2003 2005 
11 2,080 15 $16.50 2003 2005 
12 1,480 15 $16.50 2013 2015 
13 10,690 15 $16.50 2013 2015 
14 3,190 15 $16.50 2013 2015 
15 6,660 15 $16.50 2013 2015 
16 37,910 15 $16.50 2018 2020 
17 6,400 15 $16.50 2018 2020 
18 17,880 15 $16.50 2023 2025 

lnputPipe 
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Scenario 1 

UNIT COST SUMMARY 
Costs in 1998 Dollars 

Note! Unit Costs include construction, engr, survey, legal, and admin. 

Total 
Unit 

Item Unit Cost 

Raw Water Purchase Rate 1000 gal $0.62 
TRWD System Buy-in Cost MGD Capacity $200,000.00 
Intake Structure, 12 MGD Each $472,500.00 
Water Pump Station & Pumps GPM Capacity $202.50 
O&M, Pump Station 1000 gal $0.05 
0.5 MGD Treatment Plant Each $945,000.00 
1.0 MGD Treatment Plant Each $1,755,000.00 
2.0 MGD Treatment Plant Each $3,375,000.00 
4.0 MGD Treatment Plant Each· $5,400,000.00 
6.0 MGD Treatment Plant Each $7,425,000.00 
O&M, Treatment Plant Gallon $0.08 
Ground Storage Tank Gallon $0.95 
Elevated Storage Tank Gallon $1.49 
O&M, Storage Tank Gallon $0.01 
6" PVC Water Line and Fittings L.F. $54.00 
8" PVC Water Line and Fittings L.F. $60.75 
10" PVC Water Line and Fittings L.F. $64.80 
12" PVC Water Line and Fittings L.F. $74.25 
16" DIP/CYL Water Line and Fittings L.F. $87.75 
20" DIP/CYL Water Line and Fittings L.F. $108.00 
24" DIP/CYL Water Line and Fittings L.F. $128.25 
30" DIP/CYL Water Line and Fittings L.F. $141.75 
36" DIP/CYL Water Line and Fittings L.F. $155.25 
36" DIP/CYL Water Line Reimbursement L.F. $112.05 
O&M, Pipe Lines L.F. $0.25 
Purchase Site Acre $16,500.00 
Purchase 20' ROW L.F. $27.50 
15' Easement L.F. $16.50 
20' Easement L.F. $22.00 

No Cost Item $0.00 

lnputCost 
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Type 

Intake 
Pumping 
Pumping 
Treatment 
Treabnent 
Raw Water Transmission: 
Treabnent 
Treabnent 
Pumping 
Storage 
StOI'age 
Piping 
Piping 
Piping 
Piping 
Piping 
Piping 
Piping 
Piping 
Piping 
Piping 
Land 
Land 
Land 
Land 
Intake 
Pumping 

Null 

CostTable 

Item No. Item Unit 

1 Intake Structure, Utilize Existing Each 
2 Intake Structure Pumping GPM 
3 Raw Water Boosters GPM 
4 0.5 MGD Treatment Plant Each 
5 1.0 MGD Treatment Plant Each 
6 2.0 MGD Treabnent Plant Each 
7 4.0 MGO Treatment Plant Each 
8 6.0 MGD Treatment Plant Each 
9 Treated Water Boosters GPM 

10 Ground Storage Tank Gallon 
11 Elevated Storage Tank Gallon 
12 Er PVC Water Une and F1ttings L.F. 
13 a· PVC Water Line and Fittings L.F. 
14 10· PVC Water Une and Fittings L.F. 
15 12· PVC Water Line and Fittings L.F. 
16 15· DIP/CYL Water Line and Fittings L.F. 
17 zo• DIP/CYL Water Une and Fittings L.F. 
18 24· DIP/CYL Water Line and Fittings L.F. 
19 3o• DIP/CYL Water Line and Fittings L.F. 
20 35• DIP/CYL Water Une and Fittings L.F. 
21 35• DIP/CYL Water Line Reimbursement L.F. 
22 Purchase Site Acre 
23 Purchase 20' ROW L.F. 
24 15' Easement L.F. 

25 20' Easement L.F. 
30 Intake Structure, Build New Each 
31 Pump Station, Build New Each 

99 No Cost Item 

cenario 1 

GENERAL UNIT PRICES USED FOR STUDY 
(All cost amounts shown are in current Dollars) 

Lonstruction Unit 

Total Raw 
Unit Construction Contingency Engineering 
Cost Unit Cost 15-J. 10-J. 

$81,000.00 $60,000.00 $9,000.00 $6,000.00 
$202.50 $150.00 $22.50 $15.00 
$202.50 $150.00 $22.50 $15.00 

$945,000.00 $700.000.00 $105,000.00 $70,000.00 
$1.755,000.00 $1,300,000.00 $195,000.00 $130,000.00 
$3,375,000.00 $2.500,000.00 $375,000.00 $250,000.00 
$5,400,000.00 $4.000,000.00 $600,000.00 $400,000.00 
$7,425,000.00 $5,500,000.00 $825,000.00 $550,000.00 

$202.50 $150.00 $22.50 $15.00 
$0.95 $0.70 $0.11 $O.o7 
$1.49 $1.10 $0.17 $0.11 

$54.00 $40.00 $6.00 $4.00 
$60.75 $45.00 $6.75 $4.50 
$64.80 $48.00 $7.20 $4.80 
$74.25 $55.00 $8_25 $5.50 
$87.75 $65.00 $9.75 $6.50 

$108.00 $80.00 $12.00 $8.00 
$128.25 $95.00 $14.25 $9.50 
$141.75 $105.00 $15.75 $10.50 
$155.25 $115.00 $17.25 $11.50 
$112.05 $83.00 $12.45 $8.30 

$16,500.00 
$27.50 
$16.50 
$22.00 

$472.500.00 $350,000.00 $52,500.00 $35,000.00 
$243,000.00 $180,000.00 $27,000.00 $18,000.00 

$0.00 $0.00 

osts ano unit costs 
LgUAdmn/ Raw Land land Surv., 

Surveying Finance Purchase Easement Engr & Finance TOTAL 
7'1. 3-J. Unit Cost Unit Cost 10-J. Unit Cost 

$4,200.00 $1,600.00 $81 ,OOO.OOi 
$10.50 $4.50 $202.501 
$)0.50 $4.50 $202.501 

$49,000.00 $21,000.00 $945,000.00 
$91,000.00 $39,000.00 $1,755,000.00, 

$175,000.00 $75.000.00 $3,375,000.00 
$280.000.00 $120,000.00 $5.400,000.00 
$385,000.00 $165,000.00 $7,425,000.00 

$10.50 $4.50 $202.50 
$0.05 $0.02 $0.95 
$0.08 $0.03 $1.49 
$2.80 $1.20 $54.00 
$3.15 $1.35 $60.75 
$3.36 $1.44 $64.80 
$3.85 $1.65 $74.25 
$4.55 $1.95 $87.75 
$5.60 $2.40 $108.00 
$6.65 $2.85 $128.25 
$7.35 $3.15 $141.75 
$8.05 $3.45 $155.25 
$5.81 $2.49 $112.05 

$15,000.00 $1.500.00 $16,500.00 
$25.00 $2.50 $27.50 

$15.00 $1.50 $16.50 
$20.00 $2.00 $22.00 

$24,500.00 $10,500.00 $472,500.00 
$12,600.00 $5,400.00 $243,000.00 

$0.00 $0.00 --
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Raw Raw 
Water Water Intake 

Year Purchase Purchase Capacity 
Wf<><d SEPC Upgrade 

1000 

1998 
1999 
2000 2,111,792 12 
2001 2,177.257 
2002 2,244,752 
2003 2,314,340 
2004 2.386,084 
2005 2,460,053 438,590 
2006 2,536,314 457,993 
2007 2.614,940 478.364 
2008 2.696,003 499,821 
2009 2,779.579 522.364 
2010 2.865,746 546,080 
2011 2.954,584 571,037 
2012 3.046.177 597,310 
2013 3.140,608 624,977 
2014 3,237,967 854,123 12 
2015 3,338,344 863,727 
2016 3,441,832 902,313 
2017 3,548,529 942,879 
2018 3,658,534 985,543 
2019 3.771.948 1,030,427 
2020 3,888,879 1,147.110 
2021 4,009,43-4 1,197,638 
2022 4,133,726 1,250,817 
2023 4,261,872 1,306,806 
2024 4,393,990 1,365,775 
2025 4.530.204 1.612.427 
2028 4,670,640 1,683,077 
2027 4,815,430 1,757,432 
2028 4,964,708 1,835,715 
2029 5,118,614 1,876,380 
2030 5,277,291 1,917,599 12 
2031 5,440,887 1,960,171 
2032 5,609,554 2,004,143 
2033 5,783,451 2,049,560 
20:14 5,962,738 2,096,471 
2035 6,147,583 2,139,894 
2036 6,338,158 2.179,911 
2037 6,534,640 2.221.234 
2038 6,737,214 2.263,909 
2039 6,946,068 2,307,978 
2040 7.161.396 2.353,489 
2041 7,383,399 2,400,488 
2042 7,612.285 2,449,027 
2043 7,648,266 2,499,156 
2044 8,091,562 2,550,927 
2045 8,342,400 2,604,395 12 
2048 8,601,015 2,659,617 
2047 8,867,646 2,716,650 
2048 9,142,543 2,775,556 
2049 9,425,962 2.836,396 
2050 9,718,167 2,899,235 

ConstrucllonSummary 

Raw 
Water Treatment Pipe 

Pumping Plant Storage Pumping 1 
Upgrade Upgrade Upgrade Upgrade Upgrade 

10,000 36 

2 2,500.000 5.000 

4 2.500.000 

10,000 
2,500,000 

• 

2.500.000 5.000 

6 2,500,000 

10,000 

2.500.000 

5,000 
42 

Scenario 1 

ANNUAL WATER PURCHASE AND IMPROVEMENT SUMMARY 

Pipe Pipe Pipo Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
2 3 4 5 • 7 8 • 10 11 12 13 14 15 16 17 " Upgrade Upgrade Upgrade Upgrade Upgrilde Upgr.illde Upgrade Upgrade Upgrade Upgrade Upgrade Upgrade Upgrade Upgrade Upgrade Upgrade Upgrade 

10 10 10 10 6 6 10 6 

16 10 6 10 8 10 8 
10 

16 16 

6 8 8 

8 

20 16 

8 

16 

12 

16 

24 

20 



Scenario 1 

TREATMENT PLANT USE AND UPGRADES 

aterTransm Total Expected 
Average Design Plant 

Year Dally Plant Capacity 
Flows Flows 
(MGD) (MGD) (MGD) 

1998 1.56 0.00 0.00 
1999 1.61 0.00 0.00 
2000 1.67 0.00 0.00 
2001 1.73 0.00 O.QO 
2002 1.79 0.00 0.00 
2003 1.86 0.00 0.00 
2004 1.93 0.00 0.00 
2005 2.00 1.00 2.00 
2006 2.08 1.00 2.00 
2007 2.16 1.00 2.00 
2008 2.24 1.00 2.00 
2009 2.32 1.00 2.00 
2010 2.41 1.00 2.00 
2011 2.51 2.93 6.00 
2012 2.61 3.07 6.00 
2013 2.71 3.21 6.00 
2014 2.82 3.36 6.00 
2015 2.93 4.44 6.00 
2016 3.05 4.64 6.00 
2017 3.17 4.84 6.00 
2018 3.30 5.06 6.00 
2019 3.44 5.29 6.00 
2020 3.58 5.89 6.00 
2021 3.73 6.15 10.00 
2022 3.89 6.43 10.00 
2023 4.06 6.71 10.00 
2024 4.23 7.02 10.00 
2025 4.42 8.28 10.00 
2026 4.61 8.65 10.00 
2027 4.81 9.03 10.00 
2028 5.03 9.43 10.00 
2029 5.14 9.64 10.00 
2030 5.25 9.85 10.00 
2031 5.37 10.07 16.00 
2032 5.49 10.30 16.00 
2033 5.62 10.53 16.00 
2034 5.74 10.77 16.00 
2035 5.86 10.99 16.00 
2036 5.97 11.20 16.00 
2037 6.09 11.41 16.00 
2038 6.20 11.63 16.00 
2039 6.32 11.86 16.00 
2040 6.45 12.09 16.00 
2041 6.58 12.33 16.00 
2042 6.71 12.58 16.00 
2043 6.85 12.84 16.00 
2044 6.99 13.10 16.00 
2045 7.14 13.38 16.00 
2046 7.29 13.66 16.00 
2047 7.44 13.96 16.00 
2048 7.60 14.26 16.00 
2049 7.77 14.57 16.00 
2050 7.94 14.89 16.00 

TreatChartData 

Appendix L - Page 9 



)> 
"0 
"0 
CD 
::J 
c. x· 
r 
' -u 

Q) 
<0 
CD 
...... 
0 

Treatment Plant Expansion 

18.00 

16.00 

14.00 

12.00 

/ 

~ 
-g 10.00 ~ 

/ ::!: 
~ 

~ 
0 

u::: 
8.00 

6.00 

4.00 

2.00 

0.00 

/ 
....... 

...................... 

'~ 
................................ 

.......... 
.. # .... 

,~ ... .. .. .. .. .. .. ... .. .. .. .. .. 

. . . . . . j . . . . . . . . . . . . l I 
I 

I' 
' ' ' ' ' 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w & ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ & 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Year 

I· · · · · ,A.:;;,:age Daily Flo.,;.;~cluding Well; ~Design Daily Flows -!:'~~~Capacity I 



Scenan'o 1 

TOTAL COST SUMMARY DATA 
(Includes Capital, Operation and Maintenance) 
(All cost amounts shown are in current Dollars) 

A B c D E F G H I J 
Fort Fort Wford 

Willow Hudson Annetta Annetta Worth Worth Non-City (excluding 
Year Parf< Aledo Oaks North Annetta South North South SE Parker Total raw water) Total 

1998 so $0 $0 $0 $0 $0 $0 $0 $0 $0 so so 
1999 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2000 $447,437 $256,606 $356,790 $28.807 $73,051 $45,983 $0 $0 $0 $1,208,673 $7.357,411 $8,566,084 
2001 $9,900 $5,601 $8.038 $693 $1,758 $1,107 $147 S64 so $27,309 $106,893 $134,202 
2002 $10,744 $6,009 $8,890 $803 $2,036 $1,282 $288 $126 $0 $30,177 $107,161 $137,338 
2003 $119,491 $107,823 $402,178 $27,248 $26,480 $16,668 $4,092 $2,121 $0 $706,101 $107,525 $813,626 
2004 $12,425 $6,824 $10,704 $1,020 $2,585 $1.627 $556 $242 $0 $35,985 $107,980 $143,965 
2005 $3,424,713 $2,116,142 $2,869,830 $129,944 $313,650 $197,432 $74,313 $32,690 $0 $9,158,714 $112,482 $9,271,196 
2006 $154,129 $84,039 $140,677 $12,653 $31,247 $19,669 $7,818 $3,400 $4,816 $458,447 $114,034 $572,481 
2007 $156,381 $83,424 $145,696 $13,497 $33,381 $21,012 $8,658 $3,765 $9,218 $475,032 $115,731 $590,763 
2008 $158,989 $83,301 $151,264 $14,285 $35,376 $22.268 $9,449 $4,110 $13,314 $492,356 $117,571 $809,927 
2009 $161,900 $83,546 $157,363 $15,047 $37,306 $23,483 $10,204 $4.438 $17,182 $510,468 $119,550 $630,018 
2010 $165,336 $84,213 $163,346 $15,825 $39,274 $24.722 $10,950 $4,763 $20,917 $529,346 $121,746 $651.0S2 
2011 $3,509,949 $1,762,762 $3,213,539 $312,574 $791,778 $498,396 $182,624 $79,660 $338,053 $10,689,333 $146,912 $10,836,246 
2012 $246,700 $124,132 $247,366 $25,148 $62,888 $39,586 $18,098 $7,881 $38,435 $810,233 $150,021 $960,254 
2013 $251,534 $126,562 $257,099 $108,038 $253,698 $180,353 $19,973 $14,731 $77,627 $1,289,616 $153,339 $1,442,955 
2014 $308.292 $155,065 $320,252 $34,728 $87,138 $54,850 $26,433 S11 ,516 $61,813 $1,060,088 $451,333 $1,511.421 
2015 $329,391 $165,662 $462,273 $82,346 $191,207 $132,587 $29,774 $16,574 $93,366 $1,503,179 $171,003 $1,674,182 
2016 $332,444 $167,028 $418,458 $40,314 $100,980 $63,845 $31,577 $13,847 $80.587 $1,249,079 $175,673 $1,424,753 
2017 $561,Q93 $280,854 $596,141 $67,038 $168,746 $106,490 $55.879 $24,448 $153,858 $2,014,548 $1,423,335 $3,437,883 
2018 $1,472,182 $723,859 $1,537,943 $173,038 $429,207 $270,430 $585.260 $251,179 $806,954 $6,250,063 $185,857 $6,435,920 
2019 $374.721 $185,665 $400,434 $45,334 $113,697 $71,819 $40,038 $17,535 $115,040 $1,354,283 $191,394 $1,555,677 
2020 $410,790 $201,879 $437,463 $49,585 $124,469 $78,591 $209,316 $96,465 $409,134 $2,017,691 $201,208 $2.218,899 
2021 $2.135,355 $1,034,551 $2,222,789 $251,538 $636,580 $400,940 $233,810 $100,297 $763,868 $7,779,728 $207,577 $7,987,305 
2022 $444,721 $214.052 $465,987 $53,632 $134,708 $85,024 $53,404 $21,527 $170,963 $1,644,018 $214,294 $1,858,312 
2023 $463,916 $220,479 $479,746 $55,922 $140,500 $88,665 $54,345 $21,880 $481,130 $2.006,583 $221,376 $2,227,959 
2024 $484,727 $227.139 $493,085 $58,406 $146,781 $92,613 $55,385 $22,282 $202,140 $1,782,557 $228,843 $2,011,400 
2025 $1,808,249 $884,772 $1,979,054 $213,256 $539,437 $339,772 $198,677 $84,749 $921,053 $6,969,017 $247,245 $7,216.262 
2026 $602,509 $273,442 $587,356 $72,327 $182,044 $114,807 $54,655 $26,265 $261,671 $2,185,076 $256,278 $2,441,354 
2027 $642,449 $300.489 $609,743 $77,078 $203,867 $128,545 $67,134 $28,666 $289,975 $2,347,946 $265,793 $2,613,739 
2028 $668,207 $291,559 $615,671 $80,168 $201,876 $127,293 $68,190 $27,780 $285,533 $2,366,279 $275,819 $2,542,098 
2029 $691,083 $311.576 $615,752 $82,925 $208,836 $131,675 $68,907 $28,079 $293,214 $2,432,047 $283,969 $2,716,016 
2030 $767,938 $319,579 $660,342 $92,044 $231,929 $146,213 $74,263 $30,402 $322,435 $2,545,146 $584,920 $3,230,066 
2031 $4,366,187 $1,819.623 $3,720,636 $515,788 $1,306,447 $822,585 $390,702 $168,444 $1,768,731 $14,879,143 $301,008 $15,180,152 
2032 $766,945 $308,445 $628,833 $92,029 $231,843 $146,161 $72,105 $29,443 $319,572 $2,595,375 $309,301 $2,904,677 
2033 $793,569 $313,097 $635,363 $94,617 $238,392 $150,284 $73,215 $29,921 $327,347 $2,655,805 $317,880 $2,973,685 
2034 $811,189 $317.409 $542,176 $97,316 $245,219 $154,582 $74,365 $30,417 $335,432 $2.708,105 $326,758 $3,034,863 
2035 $832,954 $320,601 $647,923 $99,921 $251,811 $158,731 $75.412 $30,868 $343,144 $2.761,376 $335,654 $3,097,030 
2036 $853,867 $322.930 $652,592 $102,426 $258,147 $162,720 $76,352 $31,273 $350,458 $2,810,754 $344,569 $3,155,333 
2037 $1,109,380 $411,434 $830,392 $132,633 $334,733 $210,929 $96,116 $39,889 $449,871 $3,615,376 $1.625,148 $5,240,524 
2038 $897,809 $327,791 $796,260 $129,413 $271,473 $171,110 $78,303 $32,113 $365,765 $3,070,035 $363,269 $3,433,305 
2039 $920,901 $330,325 $667,420 $110,463 $278,479 $175,521 $79,315 S32,548 $373,773 $2,968,746 $373,074 $3,341.820 
2040 $944,776 $332,929 $672,543 $113,328 $285,727 $180,Q83 $80,351 $32,995 $382,028 $3,024,859 $383,195 $3,408,054 
2041 $969,463 $335,605 $678,009 $116,291 $301,015 $189,707 $81.413 $34,328 $400,544 $3,106,476 $393,541 $3,500,117 
2042 $2,188,823 $745,439 $1,501,378 $260,517 $658,941 $415,009 $173,851 $73,775 $862,381 $6,880,114 $404,425 $7,284,539 
2043 $1,027,951 $344,724 $696,309 $123,292 $310,941 $195,957 $84,317 $34,708 $411,177 $3,229,376 $415,556 $3,644,932 
2044 $1,054,552 $348,024 $702,928 $126.484 $319,017 $201,041 $85,506 $35,221 $420,375 $3,293,147 $427,045 $3,720,192 

2045 $1,137,974 $369,535 $746,134 $136,403 $344,154 $216,864 $90,854 $37,553 $451,363 $3,530,844 $739,554 $4,270,398 
2046 $1,122,119 $358,540 $724,035 $134,576 $339,501 $213,936 $88,817 $36,654 $444,084 $3,462,262 $451,146 $3,913.408 
2047 $1,140,072 $358,390 $723,723 $136,752 $345,000 $217,398 $89,250 $36,837 $449,763 $3,497,185 $463,782 $3,960,968 

2048 $1,170,602 $362.004 $730,972 $140,420 $354,283 $223,242 $90,560 $37,403 $460,191 $3,569,676 $476,825 $4,046,501 
2049 $1,580,026 $468,097 $969,073 $188,993 $465,151 $293,030 $118,724 $48,418 $599,116 $4,730,629 $490,288 $5,220,917 

2050 $1,461,269 $443,110 $893,897 $177,356 $447,907 $282,176 $110,575 $46,124 $575,495 $4,457,908 $3.136,014 $7,593,923 

Willow Park Aledo Hudson Oaks Annetta N Annetta Annetta S FW North FW South Parker Co. Weatherford 

AJICostSummary 
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Scenan·o 1 

AVERAGE DAILY DEMAND OF NEW FACILITIES BY ENTITY 
(DISCONTINUE WELLS ON DATE SPECIFIED) 

(Includes Weatherford for Line 1) 
(mgd) 

rr-ear to Start Regional Service 2005 2005 2005 2015 2015 2015 2020 2020 2025 2000 
Year to Take Wells Off-line 2010 2010 2010 1998 1998 1998 1998 1998 1998 1998 
Dependable Well Production 1.05 0.35 1.06 0.00 0.24 0.24 0.25 0.11 0.95 0.00 

A B c D E F G H I J 
Fort Fort 

Willow Hudson Annetta Annetta Worth Worth Non-City Total W'ford Total 
Year Park Aledo Oaks North Annetta South North South SE Parker 

1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.09 3.09 
2001 0.00 0.00 0.00 0.00 0.00 0.00 Q.OO 0.00 0.00 0.00 3.18 3.18 
2002 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.28 3.28 
2003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.38 3.38 
2004 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.49 3.49 
2005 0.59 0.30 0.31 0.00 0.00 0.00 0.00 0.00 0.00 1.20 3.59 4.80 
2006 0.61 0.31 0.34 0.00 0.00 0.00 0.00 0.00 0.00 1.25 3.71 4.96 
2007 0.63 0.32 0.36 0.00 0.00 0.00 0.00 0.00 0.00 1.31 3.82 5.13 
2008 0.65 0.33 0.39 0.00 0.00 0.00 0.00 0.00 0.00 137 3.94 5.31 
2009 0.67 0.34 0.42 0.00 0.00 0.00 0.00 0.00 0.00 1.43 4.06 5.49 
2010 0.70 0.35 0.45 0.00 0.00 0.00 0.00 0.00 0.00 1.50 4.19 5.68 
2011 0.72 0.36 0.48 0.00 0.00 0.00 0.00 0.00 0.00 1.56 4.32 5.88 
2012 0.75 0.37 0.52 0.00 0.00 0.00 0.00 0.00 0.00 1.64 4.45 6.09 
2013 0.77 0.39 0.55 0.00 0.00 0.00 0.00 0.00 0.00 1.71 4.59 6.30 
2014 0.80 0.40 0.59 0.00 0.00 0.00 0.00 0.00 0.00 1.79 4.73 6.52 
2015 0.82 0.41 0.64 0.10 0.24 0.15 0.00 0.00 0.00 2.37 4.88 7.24 
2016 0.85 0.43 0.68 0.10 0.25 0.16 0.00 0.00 0.00 2.47 5.03 7.50 
2017 0.88 0.44 0.73 0.10 0.26 0.16 0.00 0.00 0.00 2.58 5.19 7.77 
2018 0.91 0.46 0.79 0.11 0.27 0.17 0.00 0.00 0.00 2.70 5.35 8.05 
2019 0.94 0.47 0.84 0.11 0.28 0.17 0.00 0.00 0.00 2.82 5.51 8.33 
2020 0.97 0.49 0.91 0.11 0.29 0.18 0.13 0.06 0.00 3.14 5.68 8.83 
2021 1.01 0.51 0.97 0.12 0.30 0.19 0.13 0.06 0.00 3.28 5.86 9.14 
2022 1.04 0.52 1.04 0.12 0.31 0.19 0.14 0.06 0.00 3.43 6.04 9.47 
2023 1.08 0.54 1.12 0.13 0.32 0.20 0.14 0.06 0.00 3.58 6.23 9.81 
2024 1.11 0.56 1.20 0.13 0.33 0.21 0.14 0.06 0.00 3.74 6.42 10.16 
2025 1.15 0.58 1.29 0.13 0.34 0.21 0.14 0.06 0.51 4.42 662 11.04 
2026 1.19 0.60 1.38 0.14 0.35 0.22 0.14 0.06 0.52 4.61 6.82 11.44 
2027 1.23 0.62 1.49 0.14 0.36 0.23 0.14 0.06 0.53 4.81 7.04 11.85 
2028 1.27 0.64 1.59 0.15 0.38 0.24 0.15 0.06 0.55 503 7.25 12.28 
2029 1.32 0.66 1.60 0.15 0.39 0.25 0.15 0.06 0.56 5.14 7.48 12.62 
2030 1.36 0.68 1.60 0.16 0.40 0.25 0.15 0.06 0.58 5.25 7.71 12.96 
2031 1.41 0.71 1.60 0.16 0.42 0.26 0.15 O.o? 0.60 5.37 7.95 13.32 
2032 1.46 0.73 1.60 0.17 0.43 0.27 0.15 0.07 0.61 5.49 8.20 13.69 
2033 1.51 0.76 1.60 0.18 0.45 0.28 0.15 0.07 0.63 5.62 8.45 14.07 
2034 1.56 0.78 1.60 0.18 0.46 0.29 0.16 0.07 0.65 5.74 8.71 14.46 
2035 1.61 0.79 1.60 0.19 0.48 0.30 0.16 0.07 0.67 5.86 8.98 14.85 
2036 1.66 0.79 1.60 0.20 0.50 0.31 0.16 0.07 0.68 5.97 9.26 15.23 
2037 1.72 0.79 1.60 0.20 0.51 0.32 0.16 0.07 0.70 609 9.55 15.63 
2038 1.78 0.79 1.60 0.21 0.53 0.33 0.16 0.07 0.72 6.20 9.84 16.05 
2039 1.84 0.79 1.60 0.22 0.55 0.35 0.16 0.07 0.74 6.32 10.15 16.47 
2040 1.90 0.79 1.60 0.22 0.57 0.36 0.17 0.07 0.76 6.45 10.46 16.91 
2041 1.97 0.79 1.60 0.23 0.59 0.37 0.17 0.07 0.79 6.58 10.79 17.37 

2042 2.03 0.79 1.60 0.24 0.61 0.38 0.17 0.07 0.81 6.71 11.12 17.83 

2043 2.10 0.79 1.60 0.25 0.63 0.40 0.17 0.08 0.83 6.85 11.47 18.31 

2044 2.18 0.79 1.60 0.26 0.65 0.41 0.17 0.08 0.85 6.99 11.82 18.81 
2045 2.25 0.79 1.60 0.27 0.67 0.42 0.18 0.08 0.88 7.14 12.19 19.33 

2046 2.33 0.79 1.60 0.27 0.70 0.44 0.18 0.08 0.90 7.29 12.57 19.85 
2047 2.40 0.79 1.60 0.28 0.72 0.45 0.18 0.08 0.93 7.44 12.96 20.40 

2048 2.49 0.79 1.60 0.29 0.75 0.47 0.18 0.08 0.95 7.60 13.36 20.96 

2049 2.57 0.79 1.60 0.30 0.77 0.49 0.18 0.08 0.98 7.77 13.77 21.54 
2050 2.66 0.79 1.60 0.32 0.80 0.50 0.19 0.08 1.01 7.94 14.20 22.14 

ActAvgDemByEnt 
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Scenario 1 

DESIGN WATER DEMAND OF NEW FACILITIES BY ENTITY 
(DISCONTINUE WELLS ON DATE SPECIFIED) 

(Includes Weatherford for Line 1) 
(mgd) 

Year to Start Regional ServicE 2005 2005 2005 2015 2015 2015 2020 2020 2025 2000 
Year to Take Wells Off-line 2010 2010 2010 1998 1998 1998 1998 1998 1998 1998 
Dependable Well Production 1.05 0.35 0.55 0.00 0.24 0.24 0.25 0.11 0.95 0.00 

A B c D E F G H I J 
Fort Fort 

Willow Hudson Annetta Annetta Worth Worth Non-City Total W'ford Total 
Year Park Aledo Oaks North Annetta South North South SE Parker 

1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.79 5.79 
2001 0.00 0.00 0.00 0.00 0.00 0.00 OOQ 0.00 0.00 0.00 5.97 5.97 
2002 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.15 6.15 
2003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.34 6.34 
2004 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.54 6.54 
2005 0.06 0.21 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.30 6.74 7.04 
2006 0.09 0.22 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.40 6.95 7.35 
2007 0.13 0.24 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.51 7.16 7.67 
2008 0.17 0.26 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.62 7.39 800 
2009 0.22 0.29 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.73 7.62 8.35 
2010 0.26 0.31 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.86 7.85 8.71 
2011 1.35 0.68 0.90 0.00 0.00 0.00 0.00 0.00 0.00 2.93 8.09 11.03 
2012 1.40 0.70 0.97 0.00 0.00 0.00 0.00 0.00 0.00 3.07 8.35 11.41 
2013 1.45 0.73 1.04 0.00 0.00 0.00 0.00 0.00 0.00 3.21 8.60 11.81 
2014 1.50 0.75 1.11 0.00 0.00 0.00 0.00 0.00 0.00 3.36 8.87 12.23 
2015 1.55 0.78 1.19 0.18 0.45 0.29 0.00 0.00 0.00 4.44 9.15 13.58 
2016 1.60 0.80 1.28 0.19 0.47 0.30 0.00 0.00 0.00 4.64 9.43 14.06 
2017 1.65 0.83 1.38 0.19 0.49 0.31 0.00 0.00 0.00 4.84 9.72 14.57 
2018 1.71 0.86 1.48 0.20 0.50 0.32 0.00 0.00 0.00 5.06 10.02 15.09 
2019 1.77 0.89 1.58 0.21 0.52 0.33 0.00 0.00 0.00 5.29 10.33 15.63 
2020 1.83 0.92 1.70 0.21 0.54 0.34 0.25 0.11 0.00 5.89 10.65 16.55 
2021 1.89 0.95 1.82 0.22 0.56 0.35 0.25 0.11 0.00 6.15 10.98 17.14 
2022 1.95 0.98 1.96 0.23 0.58 0.36 0.25 0.11 0.00 6.43 11.33 17.75 
2023 2.02 1.01 2.10 0.24 0.60 0.38 0.26 0.11 0.00 6.71 11.68 18.39 
2024 2.09 1.05 2.25 0.24 0.62 0.39 0.26 0.11 0.00 7.02 12.04 19.05 
2025 2.16 1.08 2.42 0.25 0.64 0.40 0.26 0.11 0.95 8.28 12.41 20.69 
2026 2.23 1.12 2.60 0.26 0.66 0.42 0.27 0.12 0.97 8.65 12.80 21.44 
2027 2.31 1.16 2.79 0.27 0.68 0.43 0.27 0.12 1.00 9.03 13.19 22.22 
2028 2.39 1.20 2.99 0.28 0.71 0.45 0.27 0.12 1.03 9.43 13.60 23.03 
2029 2.47 1.24 2.99 0.29 0.73 0.46 0.28 0.12 1.06 9.64 14.02 23.66 
2030 2.55 1.28 2.99 0.30 0.76 0.48 0.28 0.12 1.09 9.85 14.46 24.31 
2031 2.64 1.33 2.99 0.31 0.78 0.49 0.28 0.12 1.12 10.07 14.91 24.98 
2032 2.73 1.37 2.99 0.32 0.81 0.51 0.28 0.12 1.15 10.30 15.37 25.66 
2033 2.82 1.42 2.99 0.33 0.84 0.53 0.29 0.13 1.18 10.53 15.85 26.37 
2034 2.92 1.47 2.99 0.34 0.87 0.55 0.29 0.13 1.22 10.77 16.34 27.11 
2035 3.02 1.49 299 0.35 0.90 0.57 0.29 0.13 1.25 10.99 16.84 27.84 
2036 3.12 1.49 2.99 0.37 0.93 0.59 0.30 0.13 1.28 11.20 17.36 28.56 
2037 3.23 1.49 2.99 0.38 0.96 0.61 0.30 0.13 1.32 11.41 17.90 29.31 

2038 3.34 1.49 2.99 0.39 1.00 0.63 0.31 0.13 1.36 11.63 18.46 30.09 
2039 3.45 1.49 299 0.41 1.03 0.65 0.31 0.13 1.40 11.86 19.03 30.89 
2040 3.57 1.49 2.99 0.42 1.07 0.67 0.31 0.14 1.43 12.09 19.62 31.71 

2041 3.69 1.49 2.99 0.43 1.10 0.69 0.32 0.14 1.47 12.3:i 20.23 32.56 

2042 3.81 1.49 2.99 0.45 1.14 0.72 0.32 0.14 1.52 12.58 20.86 33.44 

2043 3.94 1.49 2.99 0.47 1.18 0.74 0.32 0.14 1.56 12.84 21.50 34.34 

2044 4.08 1.49 299 0.48 1.22 077 0.33 0.14 1.60 13.10 22.17 35.27 

2045 4.22 1.49 299 0.50 1.26 0.80 0.33 0.14 1.65 13.38 22.86 36.23 

2046 4.36 1.49 299 0.52 1.31 0.82 0.33 0.15 1.69 13.66 23.56 37.23 

2047 4.51 1.49 299 0.53 1.35 0.85 0.34 0.15 1.74 13.96 24.29 38.25 

2048 4.66 1.49 299 0.55 1.40 0.88 0.34 0.15 1.79 14.26 25.05 39.31 

2049 4.82 1.49 299 0.57 1.45 0.91 0.35 0.15 1.84 14.57 25.82 40.40 

2050 4.98 1.49 2.99 0.59 1.50 0.94 0.35 0.15 1.89 14.89 26.63 41.52 
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Scenario 1 

COST OF PURCHASING RAW WATER 
(All cost amounts shown are in current Dollars) 

AnnuatRaw Raw Water Plant Buy-In Cost 
Year of Water Use Purchase Design ($/mgd 
First Use (excl W'ford) Price Capacity Capacity) 

2005 1 MGD $0.62 $200,000.00 
Based on Based on Design Flows Total Annual Cost 
Average 0.60 gpm/ customer 
Dailv Use 

Raw Raw Raw I Raw Water Use Based on Plant Capacity 1 TRWD 
Year Water Water Water Plant Excess Plant System Capital O&M Total 

Used Purchase Flows Size Capacity Upgrade Buyln 
1000 Gal $/1000 gal (MGD) (MGD) (MGD) CMGQ!. $ 1998 $1998 $1998 $1998 

1998 0 $0 0.00 0.00 0.00 0.00 $0 $0 $0 $0 
1999 0 $0 0.00 0.00 0.00 0.00 $0 $0 $0 $0 
2000 0 $0 0.00 0.00 0.00 0.00 $0 $0 $0 $0 
2001 0 $0 0.00 0.00 0.00 0.00. $0 $0 $0 $0 
2002 0 $0 0.00 0.00 0.00 0.00 $0 $0 $0 $0 
2003 0 $0 0.00 0.00 0.00 0.00 $0 $0 $0 $0 
2004 0 $0 0.00 0.00 0.00 0.00 $0 $0 $0 $0 
2005 438.590 $271.926 1.00 2.00 1.00 2.00 $400,000 $400.000 $27t,926 $671,926 
2006 457.993 $283,956 1.00 2.00 1.00 0.00 $0 $0 $283.956 $283.956 
2007 478,384 $296.598 1.00 2.00 1.00 0.00 $0 $0 $296.598 $296,598 
2008 499,821 $309,889 1.00 2.00 1.00 0.00 $0 $0 $309.889 $309.889 
2009 522,364 $323.866 1.00 2.00 1.00 0.00 $0 $0 $323.866 $323.866 
2010 546.080 $338.569 1.00 2.00 1.00 0.00 $0 $0 $338,569 $338.569 
2011 571.037 $354.043 2.93 6.00 3.07 4.00 $800.000 $800.000 $354.043 $1,154,043 
2012 597.310 $370,332 3.07 600 2.93 0.00 $0 $0 $370.332 $370.332 
2013 624.977 $387.486 3.21 6.00 2.79 0.00 $0 $0 $387.486 $387.486 
2014 654.123 $405.557 3.36 6.00 2.64 0.00 $0 $0 $405,557 $405.557 
2015 863,727 $535,511 4.44 6.00 1.56 0.00 $0 $0 $535,511 $535,511 
2016 902,313 $559.434 4.64 6.00 1.36 0.00 $0 $0 $559.434 $559,434 
2017 942,879 $584.585 4.84 6.00 1.16 0.00 $0 $0 $584,585 $584,585 
2018 985,543 $611,036 5.06 6.00 0.94 0.00 $0 $0 $611,036 $611,036 
2019 1,030.427 $638,865 5.29 6.00 0.71 0.00 $0 $0 $638,865 $638,865 
2020 1,147,110 $711,208 5.89 6.00 0.11 0.00 $0 $0 $711,208 $711,208 
2021 1,197,638 $742,535 6.15 10.00 3.85 4.00 $800,000 $800,000 $742,535 $1,542,535 
2022 1,250,817 $775,506 6.43 10.00 3.57 0.00 $0 $0 $775,506 $775,506 
2023 1,306,806 $810,220 6.71 10.00 3.29 0.00 $0 $0 $810,220 $810,220 
2024 1,365,775 $846.780 7.02 10.00 2.98 0.00 $0 $0 $846,780 $846,780 
2025 1,612.427 $999,705 8.28 10.00 1.72 0.00 $0 $0 $999,705 $999.705 
2026 1.683,077 $1,043,508 8.65 10.00 1.35 0.00 $0 $0 $1,043,508 $1,043,508 
2027 1,757.432 $1,089,608 903 10.00 0.97 0.00 $0 $0 $1,089,608 $1,089,608 
2028 1,835,715 $1,138,143 9.43 10.00 0.57 0.00 $0 $0 $1,138,143 $1,138,143 
2029 1,876,380 $1,163,356 9.64 10.00 0.36 0.00 $0 $0 $1 '163,356 $1,163,356 
2030 1,917,599 $1,188,911 9.85 10.00 0.15 0.00 $0 $0 $1,188,911 $1,188,911 
2031 1,960,171 $1,215,306 10.07 16.00 5.93 6.00 $1,200,000 fii1,200,000 $1,215,306 $2.415,306 
2032 2,004,143 $1,242,569 10.30 16.00 5.70 0.00 $0 $0 $1,242,569 $1,242,569 
2033 2,049,560 $1,270,727 10.53 16.00 5.47 0.00 $0 $0 $1,270,727 $1,270,727 
2034 2,096.471 $1,299,812 10.77 16.00 5.23 0.00 $0 $0 $1,299,812 $1,299,812 
2035 2,139.894 $1,326,734 10.99 16.00 5.01 0.00 $0 $0 $1,326,734 $1,326,734 
2036 2,179,911 $1,351,545 11.20 16.00 4.80 0.00 $0 $0 $1,351,545 $1,351,545 
2037 2,221,234 $1,377,165 11.41 16.00 4.59 0.00 $0 $0 $1,377,165 $1,377,165 
2038 2,263,909 $1,403,623 11.63 16.00 4.37 0.00 $0 $0 $1.403,623 $1,403,623 
2039 2,307,978 $1,430,946 11.86 16.00 4.14 0.00 $0 $0 $1,430,946 $1,430,946 
2040 2,353.489 $1,459,163 12.09 16.00 3.91 0.00 $0 $0 $1,459,163 $1,459,163 
2041 2.400.488 $1.488,303 12.33 16.00 3.67 0.00 $0 $0 $1.488,303 $1,488,303 
2042 2,449,027 $1,518,397 12.58 16.00 3.42 0.00 $0 $0 $1,518,397 $1,518,397 
2043 2.499,156 $1,549,476 12.84 16.00 3.16 0.00 $0 $0 $1,549,476 $1,549.476 
2044 2.550,927 $1,581,575 13.10 16.00 2.90 0.00 $0 $0 $1,581,575 $1,581,575 
2045 2,604,395 $1,614,725 13.38 16.00 2.62 0.00 $0 $0 $1,614,725 $1,614,725 
2046 2.659,617 $1,648,962 13.66 16.00 2.34 0.00 $0 $0 $1,648.962 $1,648,962 
2047 2,716,650 $1,684,323 13.96 16.00 2.04 0.00 $0 $0 $1,684,323 $1,684,323 
2048 2,775,556 $1,720,845 14.26 16.00 1.74 0.00 $0 $0 $1,720,845 $1,720,845 
2049 2,836,396 $1,758,566 14.57 16.00 1.43 0.00 $0 $0 $1,758,566 $1,758,566 
2050 2,899,235 $1,797,526 14.89 16.00 1.11 0.00 $0 $0 $1,797,526 $1,797,526 
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Scenario 1 

RAW WATER INTAKE AND PUMPING 
(Includes Weatherford) 

(All cost amounts shown are in current Dollars) 

Upgrade Construction Upgrade Cost Per Construction 
Year of Increment Cost Per increment GPM Cost Per Cost Per 
First Use (MGD) increment Gallons Capacity Increment 1000 Gal 

2000 12 $472.500 10000 $203 $2,025,000 $0.05 
Capital Costs O&M Costs Total Annual Cost 

Based on 0.6 ar m oer customer 
Intake Structure Pum in 

Design Build Intake Raw Required Actual Pumping Raw Water Raw 
Year Dally 12 MGD Excess Capacity Water Flow Flow Excess Capacity Pumping Annual Water Capital O&M Total 

Flows Intake Capacity Addition Intake Capa~~ Capacity Capacity Addition Equipment Flow Pumping 
j_MGD) _{MGD)_ _ (MGD_l_ (MGD) s 1998 _(gpm I9P_Illt (lll'_m) {gpm) s 1998 1000 gal $1998 $1998 $1998 $1998 

1998 0.00 0.00 0.00 0.00 $0 0 0 0 0 $0 0 $0 $0 $0 $0 
1999 0.00 0.00 0.00 0.00 $0 0 0 0 0 $0 0 $0 $0 $0 $0 
2000 5.79 12.00 6.21 12.00 $472,500 4,018 10,000 5,982 10,000 $2,025,000 2,111.792 $105,590 $2,497,500 $105,590 $2,603,090 
2001 5.97 12.00 6.03 0.00 $0 4,142 10,000 5,858 0 $0 2,177,257 $108,863 $0 $108,863 $108,863 
2002 6.15 12.00 5.85 0.00 $0 4,271 10,000 5,729 0 $0 2,244,752 $112,238 $0 $112,238 $112,238 
2003 6.34 12.00 5.66 0.00 $0 4,403 10,000 5,597 0 $0 2,314,340 $115,717 $0 $115,717 $115,717 
2004 6.54 12.00 5.46 0.00 $0 4,540 10,000 5,460 0 $0 2,386,084 $119,304 $0 $119,304 $119,304 
2005 7.04 12.00 4.96 0.00 $0 4,891 10,000 5,109 0 $0 2,570,660 $128,533 $0 $128,533 $128,533 
2006 7.35 12.00 4.65 0.00 $0 5,105 10,000 4,895 0 $0 2,683,302 $134,165 $0 $134,165 $134.165 
2007 7.67 12.00 4.33 0.00 $0 5,328 10,000 4,672 0 $0 2,800,161 $140,008 $0 $140,008 $140,008 
2008 8.00 12.00 4.00 0.00 $0 5,558 10,000 4,442 0 $0 2,921,417 $146,071 $0 $146,071 $146,071 
2009 8.35 12.00 3.65 0.00 $0 5,798 10,000 4.202 0 $0 3,047,262 $152,363 $0 $152,363 $152.363 
2010 8.71 12.00 3.29 0.00 $0 6,046 10,000 3,954 0 $0 3,177,896 $158,895 $0 $158,895 $158,895 
2011 11.03 12.00 0.97 0.00 $0 7,658 10,000 2,342 0 $0 4,025,279 $201,264 $0 $201,264 $201,264 
2012 11.41 12.00 0.59 0.00 $0 7,926 10,000 2,074 0 $0 4,166,133 $208,307 $0 $208,307 $208,307 
2013 11.81 12.00 0.19 0.00 $0 8,205 10,000 1,795 0 $0 4,312,441 $215,622 $0 $215,622 $215,622 
2014 12.23 24.00 11.77 12.00 $472,500 8,494 10,000 1,506 0 $0 4,464,448 $223,222 $472,500 $223,222 $695,722 
2015 13.58 24.00 10.42 0.00 $0 9,433 10,000 567 0 $0 4,957,832 $247,892 $0 $247,892 $247,892 
2016 14.06 24.00 9.94 0.00 $0 9,767 10,000 233 0 $0 5,133,669 $256,683 $0 $256,683 $256,683 
2017 14.57 2400 9.43 0.00 $0 10,115 20,000 9,885 10,000 $2,025,000 5,316,428 $265,821 $2.025,000 $265,821 $2.290,821 
2018 15.09 24.00 8.91 0.00 $0 10,476 20,000 9,524 0 $0 5.506,426 $275,321 $0 $275,321 $275,321 
2019 15.63 24.00 8.37 0.00 $0 10,852 20,000 9,148 0 $0 5,703,999 $285,200 $0 $285,200 $285,200 
2020 16.55 24.00 7.45 0.00 $0 11,491 20,000 8,509 0 $0 6,039,710 $301,985 $0 $301,985 $301,985 
2021 17.14 24.00 6.86 0.00 $0 11,901 20,000 8,D99 0 $0 6,255,005 $312,750 $0 $312,750 $312,750 
2022 17.75 24.00 625 0.00 $0 12,327 20,000 7,673 0 $0 6,479,007 $323,950 $0 $323,950 $323,950 
2023 18.39 24.00 5.61 0.00 $0 12,770 20,000 7,230 0 $0 6,712,133 $335,607 $0 $335,607 $335,607 
2024 19.05 24.00 4.95 0.00 $0 13,232 20,000 6,768 0 $0 6,954,818 $347,741 $0 $347,741 $347,741 
2025 20.69 24.00 3.31 0.00 $0 14,371 20,000 5,629 0 $0 7,553,504 $377,675 $0 $377,675 $377,675 
2026 21.44 24.00 2.56 0.00 $0 14,890 20,000 5,110 0 $0 7,826,410 $391,320 $0 $391,320 $391,320 
2027 2222 24.00 1.78 0.00 $0 15,431 20,000 4,569 0 $0 8,110,615 $405,531 $0 $405,531 $405,531 
2028 23.03 24.00 0.97 0.00 $0 15,994 20,000 4,006 0 $0 8,406,673 $420,334 $0 $420,334 $420,334 
2029 23.66 24.00 0.34 0.00 $0 16,432 20,000 3,568 0 $0 8,636,827 $431,841 $0 $431,841 $431,841 
2030 24.31 36.00 11.69 12.00 $472,500 16,881 20,000 3,119 0 $0 8,872,789 $443,639 $472,500 $443,639 $916,139 
2031 24.98 36.00 11.02 0.00 $0 17,344 20,000 2,656 0 $0 9,116,208 $455,810 $0 $455,810 $455,810 
2032 25.66 36.00 10.34 0.00 $0 17,822 20,000 2,178 0 $0 9,367,322 $468,366 $0 $468,366 $468,366 
2033 26.37 36.00 9.63 0.00 $0 18,315 20,000 1,685 0 $0 9,626,375 $481,319 $0 $481,319 $481,319 
2034 27.11 36.00 8.89 0.00 $0 18,823 20,000 1,177 0 $0 9,893,620 $494,681 $0 $494,681 $494,681 
2035 27.84 36.00 8.16 0.00 $0 19,330 20,000 670 0 $0 10,159,883 $507,994 $0 $507,994 $507,994 
2036 28.56 36.00 7.44 0.00 $0 19,835 20,000 165 0 $0 10,425,490 $521,274 $0 $521.274 $521,274 
2037 29.31 36.00 6.69 0.00 $0 20,357 30,000 9,643 10,000 $2,025,000 10,699,455 $534,973 $2,025,000 $534,973 $2,559,973 
2038 30.09 36.00 5.91 0.00 $0 20,894 30,000 9,106 0 $0 10,982,043 $549,102 $0 $549,102 $549,102 
2039 30.89 36.00 5.11 0.00 $0 21,449 30,000 8,551 0 $0 11.273,526 $563,676 $0 $563,676 $563,676 
2040 31.71 36.00 4.29 0.00 $0 22,021 30,000 7,979 0 $0 11.574,187 $578,709 $0 $578,709 $578,709 
2041 32.56 36.00 3.44 0.00 $0 22,611 30,000 7,389 0 $0 11,884,315 $594,216 $0 $594,216 $594,216 
2042 33.44 36.00 2.56 0.00 $0 23,219 30,000 6,781 0 $0 12,204,211 $610,211 $0 $610,211 $610,211 
2043 34.34 36.00 1.66 0.00 $0 23,847 30,000 6,153 0 $0 12,534,182 $626,709 $0 $626,709 $626,709 
2044 35.27 36.00 0.73 0.00 $0 24,495 30,000 5,505 0 $0 12,874,549 $643,727 $0 $643,727 $643,727 
2045 36.23 48.00 11.77 12.00 $472,500 25,163 30,000 4,837 0 $0 13.225,640 $561,282 $472,500 $661,282 $1,133,782 
2046 37.23 48.00 10.77 0.00 $0 25,852 30,000 4,148 0 $0 13,587,796 $679,390 $0 $679,390 $679,390 
2047 38.25 48.00 9.75 0.00 $0 26,563 30,000 3,437 0 $0 13,961,365 $698,068 $0 $698,068 $698,068 

2048 39.31 48.00 8.69 0.00 $0 27,296 30,000 2,704 0 $0 14,346,711 $717,336 $0 $717,336 $717,336 

2049 40.40 48.00 7.60 0.00 $0 28,052 30,000 1,948 0 $0 14,744,205 $737,210 $0 $737,210 $737,210 

2050 41.52 48.00 6.48 0.00 $0 28,832 30,000 1,168 0 $0 15,154,232 $757,712 $0 $757,712 $757,712 
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Scenario 1 

TREATMENT PLANT COSTS 
(Excludes Weatherford) 

(AU cost amounts shown are in current Dollars) 

Land Land Expansion Use plant 
Year of Purchase Area Increment cost Cost Per 
First Use ($) (Acres) (MGD) lookup Gallon 

2005 $165,00000 10 2 table $0.08 
Land Capital Treatment Plant Capital O&M Total Annual Cost 
Treatment Flow Plant Excess Upgrade Treatment Daily Cost 

Year Plant Expected Supplied Capacity Needed Plant Rated Capital O&M Total 
Land Flow 
Each MGD MGD MGD MGD $1998 Gal/day $1998 $1998 $1998 $ 1998 

1998 $0 0.00 0 0.00 0.00 $0.00 0 $0 $0 $0 $0 
1999 $0 0.00 0 0.00 0.00 $0.00 0 $0 $0 $0 $0 
2000 $0 0.00 0 0.00 0.00 $0.00 0 $0 $0 $0 $0 
2001 $0 0.00 0 0.00 0.00 $0.00 0 $0 $0 $0 $0 
2002 $0 0.00 0 0.00 0.00 $0.00 0 $0 $0 $0 $0 
2003 $165,000 0.00 0 0.00 0.00 $0.00 0 $0 $165,000 $0 $165,000 
2004 $0 0.00 0 0.00 0.00 $0.00 0 $0 $0 $0 $0 
2005 $0 1.00 2 1.00 2.00 $3,375,000.00 1,000,000 $80,000 $3,375,000 $80,000 $3,455,000 
2006 $0 1.00 2 1.00 0.00 $0.00 1,000,000 $80,000 $0 $80,000 $80,000 
2007 $0 1.00 2 1.00 0.00 $0.00 1,000,000 $80,000 $0 $80,000 $80,000 
2008 $0 1.00 2 1.00 0.00 $0.00 1,000,000 $80,000 $0 $80,000 $80.000 
2009 $0 1.00 2 1.00 0.00 $0.00 1,000,000 $80,000 $0 $80,000 $80,000 
2010 $0 1.00 2 1.00 0.00 $0.00 1,000,000 $80,000 $0 $80,000 $80,000 
2011 $0 2.93 6 3.07 4.00 $5,400,000.00 2,933,409 $234,673 $5,400,000 $234,673 $5,634,673 
2012 $0 3.07 6 2.93 0.00 $0.00 3,068,373 $245,470 $0 $245,470 $245,470 
2013 $0 3.21 6 2.79 0.00 $0.00 3,210,500 $256,840 $0 $256,840 $256,840 
2014 $0 3.36 6 2.64 0.00 $0.00 3,360,223 $268,818 $0 $268.818 $268,818 
2015 $0 4.44 6 1.56 0.00 $0.00 4,436,954 $354,956 $0 $354,956 $354,956 
2016 $0 4.64 6 1.36 0.00 $0.00 4,635,167 $370,813 $0 $370,813 $370,813 
2017 $0 4.84 6 1.16 0.00 $0.00 4,843,557 $387,485 $0 $387.485 $387,485 
2018 $0 5.06 6 0.94 0.00 $0.00 5,062,719 $405,018 $0 $405,018 $405,018 
2019 $0 5.29 6 0.71 0.00 $0.00 5,293,290 $423,463 $0 $423,463 $423,463 
2020 $0 5.89 6 0.11 0.00 $0.00 5,892,689 $471,415 $0 $471,415 $471,415 
2021 $0 6.15 10 3.85 4.00 $5,400,000.00 6,152,249 $492,180 $5,400,000 $492,180 $5,892,180 
2022 $0 6.43 10 3.57 0.00 $0.00 6,425,428 $514,034 $0 $514.034 $514,034 
2023 $0 6.71 10 3.29 0.00 $0.00 6,713,043 $537,043 $0 $537,043 $537,043 
2024 $0 7.02 10 2.98 0.00 $0.00 7,015,967 $561,277 $0 $561,277 $561,277 
2025 $0 8.28 10 1.72 0.00 $0.00 8,283,014 $662,641 $0 $662,641 $662,641 
2026 $0 8.65 10 1.35 0.00 $0.00 8,645,945 $691,676 $0 $691,676 $691,676 
2027 $0 9.03 10 0.97 0.00 $0.00 9,027,904 $722,232 $0 $722.232 $722,232 
2028 $0 9.43 10 0.57 0.00 $0.00 9,430,040 $754,403 $0 $754,403 $754,403 
2029 $0 9.64 10 0.36 0.00 $0.00 9,638,939 $771,115 $0 $771,115 $771,115 
2030 $0 9.85 10 0.15 0.00 $0.00 9,850,679 $788,054 $0 $788.054 $788,054 
2031 $0 10.07 16 593 6.00 $7,425,000.00 10,069,373 $805,550 $7,425,000 $805.550 $8,230,550 
2032 $0 10.30 16 5.70 o:oo $0.00 10,295.254 $823,620 $0 $823,620 $823,620 
2033 $0 10.53 16 5.47 0.00 $0.00 10,528,561 $842,285 $0 $842,285 $842,285 
2034 $0 10.77 16 5.23 0.00 $0.00 10,769,541 $861,563 $0 $861,563 $861,563 
2035 $0 10.99 16 5.01 0.00 $0.00 10,992,605 $879,408 $0 $879,408 $879,408 
2036 $0 11.20 16 4.80 0.00 $0.00 11,198,171 $895,854 $0 $895,854 $895,854 
2037 $0 11.41 16 4.59 0.00 $0.00 11,410,451 $912,836 $0 $912,836 $912,836 
2038 $0 11.63 16 4.37 0.00 $0.00 11,629,667 $930,373 $0 $930,373 $930,373 
2039 $0 11.86 16 4.14 0.00 $0.00 11,856,051 $948,484 $0 $948,484 $948,484 
2040 $0 12.09 16 3.91 0.00 $0.00 12,089,838 $967,187 $0 $967,187 $967,187 
2041 $0 12.33 16 3.67 0.00 $0.00 12,331,276 $986,502 $0 $986,502 $986,502 
2042 $0 12.58 16 3.42 0.00 $0.00 12,580,619 $1,006,450 $0 $1,006,450 $1,006,450 
2043 $0 12.84 16 3.t6 0.00 $0.00 12,838,128 $1,027,050 $0 $1,027,050 $1,027,050 
2044 $0 13.10 16 2.90 0.00 $0.00 13,104,075 $1,048,326 $0 $1,048,326 $1,048,326 
2045 $0 13.38 16 2.62 0.00 $0.00 13,378,741 $1,070,299 $0 $1,070,299 $1.070,299 
2046 $0 13.66 16 2.34 0.00 $0.00 13,662,414 $1,092,993 $0 $1,092,993 $1,092,993 
2047 $0 13.96 16 2.04 0.00 $0.00 13,955,395 $1,116,432 $0 $1,116,432 $1,116,432 
2048 $0 14.26 16 1.74 0.00 $0.00 14,257,993 $1,140,639 $0 $1,140,639 $1,140,639 
2049 $0 14.57 16 1.43 0.00 $0.00 14,570,528 $1 '165,642 $0 $1,165,642 $1,165,642 
2050 $0 14.89 16 1.11 0.00 $0.00 14,893,330 $1,191,466 $0 $1,191,466 $1 '191 ,466 
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First Use 

2005 

Year 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2016 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2036 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2048 
2047 
2048 
2049 
2050 

-

StorPurnpAII 

Expansion 
Use Existing Increment 
Treatment (gat) 
Plant land 2,500,000 

Slora__D!t C~pltal 
Dally Dally Excess 

Storage Storage Capacity 
Needed Supplied 

Gal Gal Gal 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

1,000,000 2,500,000 1,500,000 
1,000,000 2,500,000 1,500,000 
1,000,000 2,500,000 1,500,000 
1,000,000 2,500,000 1,500,000 
1,000,000 2,500,000 1,500,000 
1,000,000 2,500,000 1,500,000 
2,933,409 5,000,000 2,066,591 
3,068,373 5,000,000 1,931,627 
3,210,500 5,000,000 1,789,500 
3,360,223 5,000,000 1,639,777 
4,436,954 5,000,000 563,046 
4,635,187 5,000,000 364,833 
4,843,557 5,000,000 156,443 
5,062,719 7,500,000 2,437,281 
5,293,290 7,500,000 2,206,710 
5,892,689 7,500,000 1,607,311 
6,152,249 7,500,000 1,347,751 
6,425,428 7,500,000 1,074,572 
6,713,043 7,500,000 786,957 
7,015,967 7,500,000 484,033 
8,283,014 10,000,000 1,716,986 
8,645,945 10,000,000 1,354,055 
9,027,904 10,000,000 972,096 
9.430,040 10,000,000 569,960 
9,638,939 10,000,000 361,061 
9,850,679 10,000,000 149,321 

10,069,373 12,500,000 2,430,627 
10,295,254 12,500,000 2,204,746 
10,528,561 12,500,000 1,971,439 
10,769,541 12,500,000 1,730,459 
10,992,605 12,500,000 1,507,395 
11,198,171 12,500,000 1,301,829 
11,410,451 12,500,000 1,069,549 
11,629,667 12,500,000 870,333 
11,856,051 12,500,000 643,949 
12,089,838 12,500,000 410,162 
12,331,276 12,500,000 168,724 
12,580,619 15,000,000 2.419,381 
12,638,128 15,000,000 2,161,872 
13,104,075 15,000,000 1,695,925 
13,378,741 15,000,000 1,621,259 
13,662,414 15.000,000 1,337,586 
13,955,395 15,000,000 1,044,605 
14,257,993 15,000,000 742,007 
14,570,528 15,000.000 429,472 
14,693,330 15,000,000 106,670 

---·--~ ---

Cost per 
gallon 

storage 
$1.49 

Storage Storage 
Upgrade Cost 

Gal $1999 

0 $0.00 
0 $0.00 
0 $0.00 
0 $0.00 
0 $0.00 
0 $000 
0 $0.00 

2,500,000 $3,712,500.00 
0 $0.00 
0 $0.00 
0 $0.00 
0 $0.00 
0 $0.00 

2,500,000 $3,712,500.00 
0 $0.00 
0 $0.00 
0 $0.00 
0 $000 
0 $0.00 
0 $0.00 

2,500,000 $3,712,500.00 
0 $0.00 
0 $0.00 
0 $0.00 
0 $0.00 
0 $000 
0 $0.00 

2,500,000 $3,712,500.00 
0 $0.00 
0 $0.00 
0 $0.00 
0 $0.00 
0 $0.00 

2,500,000 $3,712,500.00 
0 $0.00 
0 $0.00 
0 $0.00 
0 $000 
0 $0.00 
0 $000 
0 $0.00 
0 $0.00 
0 $0.00 
0 $0.00 

2,500,000 $3,712,500.00 
0 $0.00 
0 $0.00 
0 $0.00 
0 $0.00 
0 $0.00 
0 $0.00 
0 $0.00 

·0 $000 

Scenario 1 

STORAGE AND TREATED WATER PUMPING COSTS 

(Excludes Weatherford) 
(All cost amounts shown ate in current Dollars) 

Expansion Cost Per Construction 
Increment GPM Cost Per 

(gpm) Capacity lncrernent 
5,000 $202 50 $1,012,500.00 

Pum in Ca ltal 
Required Actual Pumping Raw Water 

Flow Flow Excess Upgrade Pumping 
Capacity c~:;~~ c~;;1cily (gpm) 

Equipment 
(gpm) m) $1999 

0 0 0 0 $0.00 
0 0 0 0 $0.00 
0 0 0 0 $0.00 
0 0 0 0 $0.00 
0 0 0 0 $000 
0 0 0 0 $0.00 
0 0 0 0 $0.00 

694 5.000 4,306 5,000 $1,012,500.00 
694 5,000 4,306 0 $0 00 
694 5,000 4,306 0 $0.00 
694 5,000 4,306 0 $0.00 
694 5,000 4,306 0 $0.00 
694 5,000 4,306 0 $0.00 

2,037 5,000 2,963 0 $0.00 
2,131 5,000 2,869 0 $0.00 
2,229 5,000 2,771 0 $000 
2,333 5,000 2,667 0 $0.00 
3,081 5,000 1,919 0 $0.00 
3,219 5,000 1,781 0 $0.00 
3,364 5,000 1,636 0 $0.00 
3.516 5,000 1,484 0 $0.00 
3,676 5,000 1,324 0 $0.00 
4,092 5,000 908 0 $0.00 
4,272 5.000 728 0 $0.00 
4.462 5,000 538 0 $0.00 
4,662 5,000 338 0 $0.00 
4,872 5,000 128 0 $0.00 
5,752 10,000 4,248 5,000 $1,012,500.00 
6,004 10,000 3,996 0 $0.00 
6,269 10,000 3,731 0 $0.00 
6,549 10,000 3,451 0 $0.00 
6,694 10,000 3,306 0 $0.00 
6.841 10,000 3,159 0 $0.00 
6,993 10,000 3,007 0 $0.00 
7,149 10,000 2,651 0 $0.00 
7,311 10,000 2,689 0 $0.00 
7,479 10,000 2,521 0 $0.00 
7,634 10,000 2,366 0 $0.00 
7,776 10,000 2,224 0 $0.00 
7,924 10,000 2,076 0 $0.00 
8,076 10,000 1,924 0 $000 
8,233 10,000 1,767 0 $0.00 
8,396 10,000 1,604 0 $0.00 
8,563 10,000 1,437 0 $0.00 
8,736 10,000 1,264 0 $0.00 
8,915 10,000 1,085 0 $0.00 
9,100 10,000 900 0 $0.00 
9,291 10,000 709 0 $000 
9,488 10,000 512 0 $000 
9,691 10,000 309 0 $0.00 
9,901 10,000 99 0 $000 
10,118 15,000 4,882 5,000 $1,012.500.00 
10.343 15,000 4,657 0 $0.00 

Cost per Cost Per 
Gallon Cap 1000 Gal 

$001 $0.05 

Stora e O&M Pum In O&M Total Annual Cost 
Raw 

Annual Water Capital O&M Total 

i 
Flow Pumping 

$1999 1000 gal $1999 s 1999 s 1999 $1999 

$0.00 0 $0.00 $0.00 $0.00 $0.00 
$0.00 0 $0.00 $0.00 $0.00 $0.00 
$0.00 0 $0.00 $0.00 $0.00 $0.00' 
$0.00 0 $0.00 $0.00 $0.00 $0.00 
$0.00 0 $0.00 $0.00 $0.00 $0.00 
$0.00 0 $0.00 $0.00 $0.00 $0.00 
$0.00 0 $0.00 $0.00 $0.00 $0.00 

$25,000.00 365,000 $18,250.00 $4,725,000.00 $43,250.00 $4.768,250.00 
$25,000.00 365,000 $18,250.00 $0.00 $43,250.00 $43,250.00 
$25,000.00 365,000 $18,250.00 $0.00 $43,250.00 $43,250.00 
$25,000.00 365.000 $16,250.00 $000 $43.250.00 $43.250 ()() 
$25,000 00 365,000 $18,250.00 $0.00 $43,250.00 $43,250.00 
$25,000.00 365,000 $16,250.00 $0.00 $43,250.00 $43.250.00 
$50,000.00 1,070,694 $53,534.72 $3,712,500.00 $103,534.72 $3,816,034.72 
$50,000.00 1,119,956 $55,997.80 $0.00 $105,997.80 $105,997.80 
$50,000.00 1,171,633 $58,591.63 $0.00 $108,591.63 $108,591.63 
$50,000.00 1.226,482 $61,324.08 $0.00 $111,324.06 $111,324.08 
$50,000.00 1,619,488 $80,974.41 $0.00 $130,974.41 $130,974-41 
$50,000.00 1,691,836 $84,591.80 $0.00 $134,591.80 $134,591.80 
$50,000.00 1,767,898 $88,394.92 $0.00 $138,394.92 $138,394.92 
$75,000.00 1,847,893 $92,394.63 $3,712,500.00 $167,394.63 $3,879,894 63 
$75,000 00 1,932,051 $96,602.53 $0.00 $171,602.53 $171,602.53 
$75,000 00 2,150.831 $107,541.57 $0.00 $182,541.57 $182,541.57 
$75,000.00 2,245,571 $112,276.54 $0.00 $167,276.54 $187,276.54 
$75.000.00 2,345,281 $117,264.06 $0.00 $192,264.06 $192,264.06 
$75,000.00 2,450,261 $122,513.04 $0.00 $197,513.04 $197,513.04 
$75,000.00 2,560,828 $128,041.39 $0.00 $203,041.39 $203,041.39 

$100,000.00 3,023,300 $151,165.00 $4,725,000.00 $251,165.00 $4,976,165.00 
$100,000.00 3,155.770 $157,788.49 $0.00 $257,788.49 $257,788.49 
$100,000.00 3,295,185 $164,759.25 $0.00 $264,759.25 $264,759.25 
$100,000.QO 3,441,965 $172,096.24 $0.00 $272,098.24 $272,096.24 
$100,000.00 3,518,213 $175,910.64 $0.00 $275,910.64 $275,910.64 
$100,000 00 3,595,498 $179,774.89 $0.00 $279,774.89 $279,774.89 
$125,000.00 3,675,321 $183.766 06 $3,712,500.00 $308,766.06 $4,021,268.06 
$125,000.00 3,757.768 $187,688.39 $0.00 $312,888.39 $312,688.39 
$125,000.00 3,842,925 $192,146.24 $0.00 $317,146.24 $317,146.24 
$125.000.00 3,930,882 $196.544.12 $0.00 $321,544.12 $321,544.12 
$125,000.00 4,012,301 $200,615.04 $0.00 $325.615.04 $325,615.04 
$125,000.00 4,087,332 $204,366.62 $0.00 $329,366.62 $329,366.62 
$125,000.00 4,164,815 $206.240.73 $0.00 $333,240.73 $333,240.73 
$125,000.00 4,244,629 $212,241.43 $0.00 $337,241.43 $337.241.43 
$125,000.00 4,327,458 $216.372.92 $0.00 $341,372.92 $341,372.92 
$125,000.00 4,412,791 $220,639.55 $0.00 $345,639.55 $345,639.55 
$125,000.00 4,500,916 $225,045.80 $0.00 $350,045.80 $350,045.60 
$150,000.00 4,591,926 $229,596.29 $3,712,500.00 $379,596.29 $4,092,096.29 
$150,000.00 4,685,917 $234,295.84 $000 $384,295.64 $384,295.84 
$150,000.00 4,762,987 $239,149.37 $0.00 $389,149.37 $389,149.37 
$150,000.00 4,883,240 $244,162.02 $0.00 $394,162.02 $394,162.02 
$150,000.00 4,986,781 $249,339.06 $0.00 $399,339.06 $399,339.06 
$150,000.00 5,093,719 $254,685.96 $0.00 $404,665.96 $404,685.96 
$150,000.00 5,204,168 $260.208.36 $0.00 $410,206.36 $410,208.38 
$150,000.00 5.316,243 $265,912.14 $1,012,500.00 $415,912.14 $1,428,412.14 
$150,000.00 5,436,066 $271,603.28 $0.00 $421,803.28 $421,803.28 

--- ---··-- -~ -



Scenario 1 

PIPE 1 COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width (ft.) L.F. Cost Number Foot 

2000 2000 57000 20 $22.00 $1,254,000 1 $0.25 

Capital Costs O&M Total Annual Cost 
Year Easement Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$1999 (mad) (ln. dia.) (ln. dla.) (ln. dla.) (in. dia.f (in. dla.) $ 1999 $1999 $1999 $ 1999 $1999 

1998 $0 0.00 0 0 None 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 None 0 0 $0 $0 $0 $0 $0 
2000 $1,254,000 5.79 14 36 None 0 22 $2,052,000 $14,250 $3,306,000 $14,250 $3,320,250 
2001 $0 5.97 14 36 None 0 22 $0 $14,250 $0 $14,250 $14,250 
2002 $0 6,15 14 36 None 0 22 $0 $14,250 $0 $14,250 $14,250 
2003 $0 6.34 14 36 None 0 22 $0 $14,250 $0 $14,250 $14,250 
2004 $0 6.54 14 36 None 0 22 $0 $14,250 $0 $14,250 $14,250 
2005 $0 7.04 15 36 None 0 21 $0 $14,250 $0 $14,250 $14,250 
2006 $0 7.35 15 36 None 0 21 $0 $14,250 $0 $14,250 $14,250 
2007 $0 7.67 16 36 None 0 20 $0 $14,250 $0 $14,250 $14,250 
2008 $0 8.00 16 36 None 0 20 $0 $14,250 $0 $14,250 $14,250 
2009 $0 8.35 16 36 None 0 20 $0 $14,250 $0 $14,250 $14,250 
2010 $0 8.71 17 36 None 0 19 $0 $14,250 $0 $14,250 $14,250 
2011 $0 11.03 19 36 None 0 17 $0 $14,250 $0 $14,250 $14,250 
2012 $0 11.41 19 36 None 0 17 $0 $14,250 $0 $14,250 $14,250 
2013 $0 11.81 19 36 None 0 17 $0 $14,250 $0 $14,250 $14,250 
2014 $0 12.23 20 36 None 0 16 $0 $14,250 $0 $14,250 $14,250 
2015 $0 13.58 21 36 None 0 15 $0 $14,250 $0 $14,250 $14,250 
2016 $0 14.06 21 36 None 0 15 $0 $14,250 $0 $14,250 $14,250 
2017 $0 14.57 21 36 None 0 15 $0 $14,250 $0 $14,250 $14,250 
2018 $0 15.09 22 36 None 0 14 $0 $14,250 $0 $14,250 $14,250 
2019 $0 15.63 22 36 None 0 14 $0 $14,250 $0 $14,250 $14,250 
2020 $0 16.55 23 36 None 0 13 $0 $14,250 $0 $14,250 $14,250 
2021 $0 17.14 23 36 None 0 13 $0 $14,250 $0 $14,250 $14,250 
2022 $0 17.75 23 36 None 0 13 $0 $14,250 $0 $14,250 $14,250 
2023 $0 18.39 24 36 None 0 12 $0 $14,250 $0 $14,250 $14,250 
2024 $0 19.05 24 36 None 0 12 $0 $14,250 $0 $14,250 $14,250 
2025 $0 20.69 25 36 None 0 11 $0 $14,250 $0 $14,250 $14,250 
2026 $0 21.44 26 36 None 0 10 $0 $14,250 $0 $14,250 $14,250 
2027 $0 22.22 26 36 None 0 10 $0 $14,250 $0 $14,250 $14,250 
2028 $0 23.03 27 36 None 0 9 $0 $14,250 $0 $14,250 $14,250 
2029 $0 23.66 27 36 None 0 9 $0 $14,250 $0 $14,250 $14,250 
2030 $0 24.31 27 36 None 0 9 $0 $14,250 $0 $14,250 $14,250 
2031 $0 24.98 28 36 None 0 8 $0 $14,250 $0 $14,250 $14,250 
2032 $0 25.66 28 36 None 0 8 $0 $14,250 $0 $14,250 $14,250 
2033 $0 26.37 28 36 None 0 8 $0 $14,250 $0 $14,250 $14,250 
2034 $0 27.11 29 36 None 0 7 $0 $14,250 $0 $14,250 $14,250 
2035 $0 27.84 29 36 None 0 7 $0 $14,250 $0 $14,250 $14,250 
2036 $0 28.56 30 36 None 0 6 $0 $14,250 $0 $14,250 $14,250 
2037 $0 29.31 30 36 None 0 6 $0 $14,250 $0 $14,250 $14,250 
2038 $0 30.09 30 36 None 0 6 $0 $14,250 $0 $14,250 $14,250 
2039 $0 30.89 31 36 None 0 5 $0 $14,250 $0 $14,250 $14,250 
2040 $0 31.71 31 36 None 0 5 $0 $14,250 $0 $14,250 $14,250 
2041 $0 32.58 32 36 None 0 4 $0 $14,250 $0 $14,250 $14,250 
2042 $0 33.44 32 36 None 0 4 $0 $14,250 $0 $14,250 $14,250 
2043 $0 34.34 32 36 None 0 4 $0 $14,250 $0 $14,250 $14,250 
2044 $0 35.27 33 36 None 0 3 $0 $14,250 $0 $14,250 $14,250 
2045 $0 36.23 33 36 None 0 3 $0 $14,250 $0 $14,250 $14,250 
2046 $0 37.23 34 36 None 0 2 $0 $14,250 $0 $14,250 $14,250 
2047 $0 38.25 34 36 None 0 2 $0 $14,250 $0 $14,250 $14,250 
2048 $0 39.31 35 36 None 0 1 $0 $14,250 $0 $14,250 $14,250 
2049 $0 40.40 35 36 None 0 1 $0 $14,250 $0 $14,250 $14,250 
2050 $0 41.52 36 42 None 0 6 $2,052,000 $14,250 $2,052,000 $14,250 $2,066,250 
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Scenario 1 

PIPE2COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width(ft.) L.F. Cost Number Foot 

2005 2003 1470 20 $22.00 $32,340 2 0.25 

Ca~ ital Costs O&M Total Annual Cost 
Year Easemen Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$1999 (mgd) (in. dia.) (ln. dia.) (in. dla.) (in. dla.) (ln. dia.) $1999 $1999 $1999 $1999 $1999 

1998 $0 0.00 0 0 a 0 0 sa sa sa sa $0 
1999 sa a.oo 0 a a 0 a sa sa sa $0 $0 
2aaa sa a.oa 0 a 36 a 0 sa sa sa $0 sa 
2aa1 sa a.oo 0 0 36 a a sa sa sa $0 sa 
2aa2 sa o.oa 0 a 36 a a sa sa sa $0 sa 
2aa3 $32,34a a.oa 0 a 36 a a sa sa $32,34a $0 $32,34a 
2aa4 sa a.oo 0 0 36 a a sa sa sa $0 sa 
2aa5 $0 a.3a 3 10 36 a 7 $14,700 $368 $14,7aa $368 $15,a68 
2006 $0 0.40 4 10 36 0 6 $0 $368 $0 $368 $368 
2007 $0 0.51 4 10 36 0 6 $0 $368 $0 $368 $368 
2008 sa a.62 5 1a 36 a 5 sa $368 sa $368 $368 
2aa9 sa 0.73 5 10 36 0 5 $0 $368 $0 $368 $368 
2010 $0 0.86 6 10 36 0 4 $0 $368 $0 $368 $368 
2011 $0 2.93 10 10 36 0 a $0 $368 $0 $368 $368 
2012 $0 3.07 10 10 36 0 0 $0 $368 $0 $368 $368 
2013 sa 3.21 10 10 36 0 0 $0 $368 $0 $368 $368 
2014 sa 3.36 10 10 36 0 a so $368 $0 $368 $368 
2015 sa 4.44 12 16 36 0 4 $23,520 $368 $23,520 $368 $23,888 
2016 $0 4.64 12 16 36 0 4 $0 $368 $0 $368 $368 
2017 $0 4.84 12 16 36 0 4 $0 $368 $0 $368 $368 
2018 sa 5.06 13 16 36 0 3 $0 $368 $0 $368 $368 
2019 sa 5.29 13 16 36 0 3 $0 $368 $0 $368 $368 
2020 $0 5.89 14 16 36 0 2 $0 $368 $0 $368 $368 
2021 $0 6.15 14 16 36 0 2 $0 $368 $0 $368 $368 
2022 $0 6.43 14 16 36 0 2 $0 $368 $0 $368 $368 
2023 $0 6.71 15 16 36 0 1 $0 $368 $0 $368 $368 
2024 $0 7.02 15 16 36 0 1 $0 $368 $0 $368 $368 
2025 sa 8.28 16 16 36 0 a $0 $368 $0 $368 $368 
2026 $0 8.65 16 16 36 0 0 $0 $368 $0 $368 $368 
2027 sa 9.03 17 20 36 0 3 $29,4aO $368 $29,400 $368 $29,768 
2028 $0 9.43 17 20 36 0 3 $0 $368 $0 $368 $368 
2029 sa 9.64 17 20 36 0 3 $0 $368 $0 $368 $368 
203a $0 9.85 18 20 36 0 2 $0 $368 $0 $368 $368 
2031 $0 10.07 18 20 36 0 2 $0 $368 $0 $368 $3i38 
2032 $0 10.30 18 20 36 0 2 $0 $368 $0 $368 $368 
2033 $0 10.53 18 20 36 0 2 $0 $368 sa $368 $368 
2034 $0 10.77 18 20 36 0 2 $0 $368 $0 $368 $368 
2035 $0 10.99 19 20 36 0 1 $0 $368 $0 $368 $368 
2036 $0 11.20 19 20 36 0 1 $0 $368 $0 $368 $368 
2037 $0 11.41 19 20 36 0 1 $0 $368 $0 $368 $368 
2038 $0 11.63 19 20 36 0 1 $0 $368 $0 $368 $368 
2039 $0 11.86 19 20 36 0 1 $0 $368 $0 $368 $368 
2040 $0 12.09 19 20 36 0 1 $0 $368 sa $368 $368 
2041 $0 12.33 20 20 36 0 a $0 $368 $0 $368 $368 
2042 $0 12.58 20 20 36 0 a $0 $368 $0 $368 $368 
2043 $0 12.84 20 2a 36 0 0 $0 $368 $0 $368 $368 
2044 $0 13.10 20 20 36 0 a $0 $368 $0 $368 $368 
2045 $0 13.38 20 2a 36 0 a $0 $368 sa $368 $368 
2046 $0 13.66 21 24 36 0 3 $35,280 $368 $35,280 $368 $35,648 
2047 $0 13.96 21 24 36 0 3 $0 $368 $0 $368 $368 
2048 $0 14.26 21 24 36 0 3 $0 $368 sa $368 $368 
2049 $0 14.57 21 24 36 0 3 $0 $368 sa $368 $368 
2050 $0 14.89 21 24 42 0 3 $0 $368 $0 $368 $368 

Pipe2AII 

Appendix L - Page 19 



Scenario 1 

PIPE3 COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width (ft.) L.F. Cost Number Foot 

2005 2003 3680 15 $16.50 $60.720 3 0.25 

Capital Costs O&M Total Annual Cost 
Year Easemen Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$1999 (mgd) (ln. dia.) (in. dla.) (ln. dla.) (ln. dla.) (ln. dla.) $1999 $1999 $1999 $1999 $1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2001 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 $60,720 0.00 0 0 0 0 0 $0 $0 $60,720 $0 $60,720 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.10 2 10 10 0 8 $36,800 $920 $36,800 $920 $37,720 
2006 $0 0.18 3 10 10 0 7 $0 $920 $0 $920 $920 
2007 $0 0.26 3 10 10 0 7 $0 $920 $0 $920 $920 
2008 $0 0.35 4 10 10 0 6 $0 $920 $0 $920 $920 
2009 $0 0.45 4 10 10 0 6 $0 $920 $0 $920 $920 
2010 $0 0.55 5 10 10 0 5 $0 $920 $0 $920 $920 
2011 $0 2.25 9 10 10 0 1 $0 $920 $0 $920 $920 
2012 $0 2.37 9 10 10 0 1 $0 $920 $0 $920 $920 
2013 $0 2.48 9 10 10 0 1 $0 $920 $0 $920 $920 
2014 $0 2.61 9 10 10 0 1 $0 $920 $0 $920 $920 
2015 $0 2.92 10 10 16 0 0 $0 $920 $0 $920 $920 
2016 $0 3.07 10 10 16 0 0 $0 $920 $0 $920 $920 
2017 $0 3.22 10 10 16 0 0 $0 $920 $0 $920 $920 
2018 $0 3.38 11 16 16 0 5 $58,880 $920 $58,880 $920 $59,800 
2019 $0 3.56 11 16 16 0 5 $0 $920 $0 $920 $920 
2020 $0 3.99 11 16 16 0 5 $0 $920 $0 $920 $920 
2021 $0 4.19 12 16 16 0 4 $0 $920 $0 $920 $920 
2022 $0 4.39 12 16 16 0 4 $0 $920 $0 $920 $920 
2023 $0 4.61 12 16 16 0 4 $0 $920 $0 $920 $920 
2024 $0 4.85 12 16 16 0 4 $0 $920 $0 $920 $920 
2025 $0 5.09 13 16 16 0 3 $0 $920 $0 $920 $920 
2026 $0 5.36 13 16 16 0 3 $0 $920 $0 $920 $920 
2027 $0 5.63 13 16 20 0 3 $0 $920 $0 $920 $920 
2028 $0 5.93 14 16 20 0 2 $0 $920 $0 $920 $920 
2029 $0 6.03 14 16 20 0 2 $0 $920 $0 $920 $920 
2030 $0 6.12 14 16 20 0 2 $0 $920 $0 $920 $920 
2031 $0 6.22 14 16 20 0 2 $0 $920 $0 $920 $920 
2032 $0 6.33 14 16 20 0 2 $0 $920 $0 $920 $920 
2033 $0 6.44 14 16 20 0 2 $0 $920 $0 $920 $920 
2034 $0 6.55 14 16 20 0 2 $0 $920 $0 $920 $920 
2035 $0 6.66 15 16 20 0 1 $0 $920 $0 $920 $920 
2036 $0 6.78 15 16 20 0 1 $0 $920 $0 $920 $920 
2037 $0 6.90 15 16 20 0 1 $0 $920 $0 $920 $920 
2036 $0 7.03 15 16 20 0 1 $0 $920 $0 $920 $920 
2039 $0 7.16 15 16 20 0 1 $0 $920 $0 $920 $920 
2040 $0 7.29 15 16 20 0 1 $0 $920 $0 $920 $920 
2041 $0 7.43 15 16 20 0 1 $0 $920 $0 $920 $920 
2042 $0 7.58 15 16 20 0 1 $0 $920 $0 $920 $920 
2043 $0 7.73 16 16 20 0 0 $0 $920 $0 $920 $920 
2044 $0 7.88 16 16 20 0 0 $0 $920 $0 $920 $920 
2045 $0 8.04 16 16 20 0 0 $0 $920 $0 $920 $920 
2046 $0 8.20 16 16 24 0 0 $0 $920 $0 $920 $920 
2047 $0 8.37 16 16 24 0 0 $0 $920 $0 $920 $920 
2048 $0 8.55 16 16 24 0 0 $0 $920 $0 $920 $920 
2049 $0 8.73 17 20 24 0 3 $73,600 $920 $73,600 $920 $74,520 
2050 $0 8.92 17 20 24 0 3 $0 $920 $0 $920 $920 
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Scenario 1 

PIPE4COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use line Feet Width (ft.) LF. Cost Number Foot 

2020 2018 26250 15 $16.50 $433,125 4 0.25 

Capital Costs O&M Total Annual Cost 
Year Easement Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$1999 (mgd) (in. dia.) (in. dia.) (ln. dia.) (ln. dia.) (ln. dla.) $1999 $ 1999 $1999 $1999 $1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2001 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2006 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2007 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2008 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2009 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2010 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2011 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2012 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2013 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2014 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2015 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2016 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2017 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2018 $433,125 0.00 0 0 16 0 0 $0 $0 $433,125 $0 $433,125 
2019 $0 0.00 0 0 16 0 0 $0 $0 $0 $0 $0 
2020 $0 0.25 3 6 16 0 3 $157,500 $6,563 $157,500 $6,563 $164,063 
2021 $0 0.25 3 6 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2022 $0 0.25 3 6 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2023 $0 0.26 3 6 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2024 $0 0.26 3 6 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2025 $0 0.26 3 6 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2026 $0 0.27 3 6 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2027 $0 0.27 3 6 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2028 $0 0.27 3 6 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2029 $0 0.28 3 6 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2030 $0 0.28 3 6 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2031 $0 0.28 3 6 . 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2032 $0 0.28 3 6 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2033 $0 0.29 3 6 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2034 $0 0.29 3 6 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2035 $0 0.29 3 6 16 0 3 $0 $6.563 $0 $6,563 $6,563 
2036 $0 0.30 3 6 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2037 $0 0.30 3 6 16 0 3 $0 $6,563 $0 $6,563 $6,563 
2038 $0 0.31 4 6 16 0 2 $0 $6,563 $0 $6,563 $6,563 
2039 $0 0.31 4 6 16 0 2 $0 $6,563 $0 $6,563 $6,563 
2040 $0 0.31 4 6 16 0 2 $0 $6,563 $0 $6,563 $6,563 
2041 $0 0.32 4 6 16 0 2 $0 $6,563 $0 $6.563 $6,563 
2042 $0 0.32 4 6 16 0 2 $0 $6,563 $0 $6,563 $6,563 
2043 $0 0.32 4 6 16 0 2 $0 $6,563 $0 $6,563 $6,563 
2044 $0 0.33 4 6 16 0 2 $0 $6,563 $0 $6,563 $6,563 
2045 $0 0.33 4 6 16 0 2 $0 $6,563 $0 $6,563 $6,563 
2046 $0 0.33 4 6 16 0 2 $0 $6,563 $0 $6,563 $6,563 
2047 $0 0.34 4 6 16 0 2 $0 $6,563 $0 $6,563 $6,563 
2048 $0 0.34 4 6 16 0 2 $0 $6,563 $0 $6,563 $6,563 
2049 $0 0.35 4 6 20 0 2 $0 $6,563 $0 $6.563 $6,563 
2050 $0 0.35 4 6 20 0 2 $0 $6,563 $0 $6,563 $6,563 

Pipe4AII 

Appendix L- Page 21 



Scenario 1 

PIPE 5COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width (ft.) L.F. Cost Number Foot 

2005 2003 310 15 $16.50 $5,115 5 0.25 

apital Costs O&M I Annual Cost 
Year Easement Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$ 1999 (mgd) (in. dia.) (in. dia.) (in. dia.) (in. dia.) _{in. dia.) s 1999 $1999 $1999 $1999 $ 1999 

1998 $0 0.00 0 0 0 0 0 $0 so $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2001 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 $5,115 0.00 0 0 0 0 0 $0 $0 $5,115 $0 $5,115 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.10 2 10 10 0 8 $3,100 $78 $3,100 $78 $3,178 
2006 $0 0.18 3 10 10 0 7 $0 $78 $0 $78 $78 
2007 $0 0.26 3 10 10 0 7 $0 $78 $0 $78 $78 
2008 $0 0.35 4 10 10 0 6 $0 $78 $0 $78 $78 
2009 $0 0.45 4 10 10 0 6 $0 $78 $0 $78 $78 
2010 $0 0.55 5 10 10 0 5 $0 $78 $0 $78 $78 
2011 $0 2.25 9 10 10 0 1 $0 $78 $0 $78 $78 
2012 $0 2.37 9 10 10 0 1 $0 $78 $0 $78 $78 
2013 $0 2.48 9 10 10 0 1 $0 $78 $0 $78 $78 
2014 $0 2.61 9 10 10 0 1 $0 $78 $0 $78 $78 
2015 $0 2.92 10 10 10 0 0 $0 $78 $0 $78 $78 
2016 $0 3.07 10 10 10 0 0 $0 $78 $0 $78 $78 
2017 $0 3.22 10 10 10 0 0 $0 $78 $0 $78 $78 
2018 $0 3.38 11 16 16 0 5 $4,960 $78 $4,960 $78 $5,038 
2019 $0 3.56 11 16 16 0 5 $0 $78 $0 $78 $78 
2020 $0 3.74 11 16 16 0 5 $0 $78 $0 $78 $78 
2021 $0 3.93 11 16 16 0 5 $0 $78 $0 $78 $78 
2022 $0 4.14 12 16 16 0 4 $0 $78 $0 $78 $78 
2023 $0 4.36 12 16 16 0 4 $0 $78 $0 $78 $78 
2024 $0 4.59 12 16 16 0 4 $0 $78 $0 $78 $78 
2025 $0 4.83 12 16 16 0 4 $0 $78 $0 $78 $78 
2026 $0 5.09 13 16 16 0 3 $0 $78 $0 $78 $78 
2027 $0 5.37 13 16 16 0 3 $0 $78 $0 $78 $78 
2028 $0 5.66 13 16 16 0 3 $0 $78 $0 $78 $78 
2029 $0 5.75 14 16 16 0 2 $0 $78 $0 $78 $78 
2030 $0 5.85 14 16 16 0 2 $0 $78 $0 $78 $78 
2031 $0 5.94 14 16 16 0 2 $0 $78 $0 $78 $78 
2032 $0 6.04 14 16 16 0 2 $0 $78 $0 $78 $78 
2033 $0 6.15 14 16 16 0 2 $0 $78 $0 $78 $78 
2034 $0 6.25 14 16 16 0 2 $0 $78 $0 $78 $78 
2035 $0 6.37 14 16 16 0 2 $0 $78 $0 $78 $78 
2036 $0 6.48 14 16 16 0 2 $0 $78 $0 $78 $78 
2037 $0 6.60 14 16 16 0 2 $0 $78 $0 $78 $78 
2038 $0 6.72 15 16 16 0 1 $0 $78 $0 $78 $78 
2039 $0 6.85 15 16 16 0 1 $0 $78 $0 $78 $78 
2040 $0 6.98 15 16 16 0 1 $0 $78 $0 $78 $78 
2041 $0 7.12 15 16 16 0 1 $0 $78 $0 $78 $78 
2042 $0 7.26 15 16 16 0 1 $0 $78 $0 $78 $78 
2043 $0 7.40 15 16 16 0 1 $0 $78 $0 $78 $78 
2044 $0 7.55 15 16 16 0 1 $0 $78 $0 $78 $78 
2045 $0 7.71 16 16 16 0 0 $0 $78 $0 $78 $78 
2046 $0 7.87 16 16 16 0 0 $0 $78 $0 $78 $78 
2047 $0 8.04 16 16 16 0 0 $0 $78 $0 $78 $78 
2048 $0 8.21 16 16 16 0 0 $0 $78 $0 $78 $78 
2049 $0 8.38 16 16 20 0 0 $0 $78 $0 $78 $78 
2050 $0 8.57 16 16 20 0 0 $0 $78 $0 $78 $78 
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Scenario 1 

PIPE&COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width(ft.) L.F. Cost Number Foot 

2005 2003 310 15 $16.50 $5,115 6 0.25 

Capital Costs O&M Total Annual Cost 
Year Ease men Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$ 1999 (mQd) (in. dia.) . (in. dia.) (in. dia.) (in. dia.) (in. dia.) $ 1999 $ 1999 $1999 $ 1999 $1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2001 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 $5,115 0.00 0 0 0 0 0 $0 $0 $5,115 $0 $5,115 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.06 2 10 10 0 8 $3,100 $78 $3,100 $78 $3,178 
2006 $0 0.09 2 10 10 0 8 $0 $78 $0 $78 $78 
2007 $0 0.13 2 10 10 0 8 $0 $78 $0 $78 $78 
2008 $0 0.17 3 10 10 0 7 $0 $78 $0 $78 $78 
2009 $0 0.22 3 10 10 0 7 $0 $78 so $78 $78 
2010 $0 0.26 3 10 10 0 7 $0 $78 $0 $78 $78 
2011 $0 1.35 7 10 10 0 3 $0 $78 $0 $78 $78 
2012 $0 1.40 7 10 10 0 3 $0 $78 $0 $78 $78 
2013 $0 1.45 7 10 10 0 3 $0 $78 $0 $78 $78 
2014 $0 1.50 7 10 10 0 3 $0 $78 $0 $78 $78 
2015 $0 1.55 7 10 10 0 3 $0 $78 $0 $78 $78 
2016 $0 1.60 7 10 10 0 3 $0 $78 $0 $78 $78 
2017 $0 1.65 7 10 10 0 3 $0 $78 $0 $78 $78 
2018 $0 1.71 8 10 16 0 2 $0 $78 $0 $78 $78 
2019 $0 1.77 8 10 16 0 2 $0 $78 $0 $78 $78 
2020 $0 1.83 8 10 16 0 2 $0 $78 $0 $78 $78 
2021 $0 1.89 8 10 16 0 2 $0 $78 $0 $78 $78 
2022 $0 1.95 8 10 16 0 2 $0 $78 $0 $78 $78 
2023 $0 2.02 8 10 16 0 2 $0 $78 $0 $78 $78 
2024 $0 2.09 8 10 16 0 2 $0 $78 $0 $78 $78 
2025 $0 2.16 8 10 16 0 2 $0 $78 $0 $78 $78 
2026 $0 2.23 9 10 16 0 1 $0 $78 $0 $78 $78 
2027 $0 2.31 9 10 16 0 1 $0 $78 $0 $78 $78 
2028 $0 2.39 9 10 16 0 1 $0 $78 $0 $78 $78 
2029 $0 2.47 9 10 16 0 1 $0 $78 $0 $78 $78 
2030 $0 2.55 9 10 16 0 1 $0 $78 $0 $78 $78 
2031 $0 2.64 9 10 16 0 1 $0 $78 $0 $78 $78 
2032 $0 2.73 9 10 16 0 1 $0 $78 $0 $78 $78 
2033 $0 2.82 10 16 16 0 6 $4,960 $78 $4,960 $78 $5,038 
2034 $0 2.92 10 16 16 0 6 $0 $78 $0 $78 $78 
2035 $0 3.02 10 16 16 0 6 $0 $78 $0 $78 $78 
2036 $0 3.12 10 16 16 0 6 $0 $78 $0 $78 $78 
2037 $0 3.23 10 16 16 0 6 $0 $78 $0 $78 $78 
2038 $0 3.34 10 16 16 0 6 $0 $78 $0 $78 $78 
2039 $0 3.45 11 16 16 0 5 $0 $78 $0 $78 $78 
2040 $0 3.57 11 16 16 0 5 $0 $78 $0 $78 $78 
2041 $0 3.69 11 16 16 0 5 $0 $78 $0 $78 $78 
2042 $0 3.81 11 16 16 0 5 $0 $78 $0 $78 $78 
2043 $0 3.94 11 16 16 0 5 $0 $78 $0 $78 $78 
2044 $0 4.08 11 16 16 0 5 $0 $78 $0 $78 $78 
2045 $0 4.22 12 16 16 0 4 $0 $78 $0 $78 $78 
2046 $0 4.36 12 16 16 0 4 $0 $78 $0 $78 $78 
2047 $0 4.51 12 16 16 0 4 $0 $78 $0 $78 $78 
2048 $0 4.66 12 16 16 0 4 $0 $78 $0 $78 $78 
2049 $0 4.82 12 16 16 0 4 $0 $78 $0 $78 $78 
2050 $0 4.98 13 16 16 0 3 $0 $78 $0 $78 $78 
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Scenario 1 

PIPE 7COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Une Feet Width (ft.) L.F. Cost Number Foot 

2005 2003 12970 15 $16.50 $214,005 7 0.25 

Capital Costs O&M Total Annual Cost 
Year Easement Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$ 1999 Jfll9d) (in. dia.) (in. dia.) (in. dia.) (in. dia.) (in. dia.) $1999 $1999 $1999 $ 1999 $ 1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2001 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 $214,005 0.00 0 0 0 0 0 $0 $0 $214,005 $0 $214,005 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.04 2 6 10 0 4 $77,820 $3,243 $77,820 $3,243 $81,063 
2006 $0 0.08 2 6 10 0 4 $0 $3,243 $0 $3,243 $3,243 
2007 $0 0.13 2 6 10 0 4 $0 $3,243 $0 $3,243 $3,243 
2008 $0 0.18 3 6 10 0 3 $0 $3,243 $0 $3.243 $3,243 
2009 $0 0.23 3 6 10 0 3 $0 $3,243 $0 $3,243 $3,243 
2010 $0 0.29 3 6 10 0 3 $0 $3.243 $0 $3,243 $3,243 
2011 $0 0.90 6 6 10 0 0 $0 $3,243 $0 $3,243 $3,243 
2012 $0 0.97 6 6 tO 0 0 $0 $3,243 $0 $3.243 $3,243 
2013 $0 1.04 6 6 10 0 0 $0 $3,243 $0 $3,243 $3,243 
2014 $0 1.11 6 6 10 0 0 $0 $3,243 $0 $3,243 $3,243 
2015 $0 1.37 7 10 10 0 3 $129,700 $3,243 $129,700 $3,243 $132,943 
2016 $0 1.47 7 10 10 0 3 $0 $3,243 $0 $3,243 $3,243 
2017 $0 1.57 7 10 10 0 3 $0 $3,243 $0 $3,243 $3,243 
2018 $0 1.67 8 10 16 0 2 $0 $3,243 $0 $3,243 $3,243 
2019 $0 1.79 8 10 16 0 2 $0 $3,243 $0 $3,243 $3,243 
2020 $0 1.91 8 10 16 0 2 $0 $3,243 $0 $3,243 $3,243 
2021 $0 2.04 8 10 16 0 2 $0 $3,243 $0 $3,243 $3,243 
2022 $0 2.19 9 10 16 0 1 $0 $3,243 $0 $3,243 $3,243 
2023 $0 2.34 9 10 16 0 1 $0 $3,243 $0 $3,243 $3,243 
2024 $0 2.50 9 10 16 0 1 $0 $3,243 $0 $3,243 $3,243 
2025 $0 2.67 9 10 16 0 1 $0 $3,243 $0 $3,243 $3,243 
2026 $0 2.86 10 10 16 0 0 $0 $3,243 $0 $3,243 $3,243 
2027 $0 3.06 10 10 16 0 0 $0 $3,243 $0 $3.243 $3,243 
2028 $0 3.27 10 10 16 0 0 $0 $3,243 $0 $3,243 $3,243 
2029 $0 3.28 10 10 16 0 0 $0 $3,243 $0 $3,243 $3,243 
2030 $0 3.29 10 10 16 0 0 $0 $3,243 $0 $3,243 $3,243 
2031 $0 3.30 10 10 ·16 0 0 $0 $3,243 $0 $3.243 $3,243 
2032 $0 3.31 10 10 16 0 0 $0 $3,243 $0 $3,243 $3,243 
2033 $0 3.32 10 10 16 0 0 $0 $3,243 $0 $3,243 $3,243 
2034 $0 3.34 10 10 16 0 0 $0 $3,243 $0 $3,243 $3,243 
2035 $0 3.35 10 10 16 0 0 $0 $3,243 $0 $3,243 $3,243 
2036 $0 3.36 10 10 16 0 0 $0 $3,243 $0 $3,243 $3,243 
2037 $0 3.37 10 10 16 0 0 $0 $3,243 $0 $3,243 $3,243 
2038 $0 3.39 11 12 16 0 1 $155,640 $3,243 $155,640 $3,243 $158,883 
2039 $0 3.40 11 12 16 0 1 $0 $3,243 $0 $3,243 $3,243 
2040 $0 3.41 11 12 16 0 1 $0 $3,243 $0 $3,243 $3,243 
2041 $0 3.43 It 12 16 0 1 $0 $3.243 $0 $3,243 $3,243 
2042 $0 3.44 11 12 16 0 1 $0 $3,243 $0 $3,243 $3,243 
2043 $0 3.46 II 12 16 0 1 $0 $3,243 $0 $3.243 $3,243 
2044 $0 3.47 It 12 16 0 1 $0 $3,243 $0 $3,243 $3,243 
2045 $0 3.49 11 12 16 0 1 $0 $3,243 $0 $3,243 $3,243 
2046 $0 3.51 11 12 16 0 1 $0 $3,243 $0 $3,243 $3,243 
2047 $0 3.53 It 12 16 0 1 $0 $3,243 $0 $3,243 $3,243 
2048 $0 3.55 It 12 16 0 1 $0 $3,243 $0 $3,243 $3,243 
2049 $0 3.56 It 12 16 0 1 $0 $3,243 $0 $3,243 $3,243 
2050 $0 3.58 II 12 16 0 1 $0 $3,243 $0 $3,243 $3,243 
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Scenario 1 

PIPE 8 COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width (ft.) L.F. Cost Number Foot 

2015 2013 4910 15 $16.50 $81,015 8 0.25 

Capital Costs O&M Total Annual Cost 
Year Easement Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$1999 (mgd) (in. dia.) (in. dia.) (in. dia.) (in. dia.) .Jin. dia.) $ 1999 $ 1999 $ 1999 $ 1999 $1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 so 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2001 $0 0.00 0 o· 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.00 0 0 6 0 0 $0 $0 $0 $0 $0 
2006 $0 0.00 0 0 6 0 0 $0 $0 $0 so $0 
2007 $0 0.00 0 0 6 0 0 $0 $0 $0 $0 $0 
2008 $0 0.00 0 0 6 0 0 $0 $0 $0 $0 $0 
2009 $0 0.00 0 0 6 0 0 $0 $0 $0 $0 $0 
2010 $0 0.00 0 0 6 0 0 $0 $0 $0 $0 $0 
2011 $0 0.00 0 0 6 0 0 $0 $0 $0 $0 $0 
2012 $0 0.00 0 0 6 0 0 $0 $0 $0 $0 $0 
2013 $81,015 0.00 0 0 6 0 0 $0 $0 $81,015 $0 $81,015 
2014 $0 0.00 0 0 6 0 0 $0 $0 $0 $0 $0 
2015 $0 0.18 3 6 10 0 3 $29,460 $1,228 $29,460 $1,228 $30,688 
2016 $0 0.19 3 6 10 0 3 $0 $1,228 $0 $1,228 $1,228 
2017 $0 0.19 3 6 10 0 3 $0 $1,228 $0 $1,228 $1,228 
2018 $0 0.20 3 6 10 0 3 $0 $1,228 $0 $1,228 $1,228 
2019 $0 0.21 3 6 10 0 3 $0 $1,228 $0 $1,228 $1,228 
2020 $0 0.21 3 6 10 0 3 $0 $1,228 $0 $1,228 $1,228 
2021 $0 0.22 3 6 10 0 3 $0 $1,228 $0 $1,228 $1,228 
2022 $0 0.23 3 6 10 0 3 $0 $1,228 $0 $1,228 $1,228 
2023 $0 0.24 3 6 10 0 3 $0 $1,228 $0 $1,228 $1,228 
2024 $0 0.24 3 6 10 0 3 $0 $1,228 $0 $1,228 $1,228 
2025 $0 0.25 3 6 10 0 3 $0 $1,228 $0 $1,228 $1,228 
2026 $0 0.26 3 6 10 0 3 $0 $1,228 $0 $1,228 $1,228 
2027 $0 0.27 3 6 10 0 3 $0 $1,228 $0 $1,228 $1,228 
2028 $0 0.28 3 6 10 0 3 $0 $1,228 $0 $1,228 $1,228 
2029 $0 0.29 3 6 10 0 3 $0 $1,228 $0 $1,228 $1,228 
2030 $0 0.30 3 6 10 0 3 $0 $1,228 $0 $1,228 $1,228 
2031 $0 0.31 4 6 10 0 2 $0 $1,228 $0 $1,228 $1,228 
2032 $0 0.32 4 6 10 0 2 $0 $1,228 $0 $1,228 $1,228 
2033 $0 0.33 4 6 10 0 2 $0 $1,228 $0 $1,228 $1,228 
2034 $0 0.34 4 6 10 0 2 $0 $1,228 $0 $1,228 $1,228 
2035 $0 0.35 4 6 10 0 2 $0 $1,228 $0 $1,228 $1,228 
2036 $0 0.37 4 6 10 0 2 $0 $1,228 $0 $1,228 $1,228 
2037 $0 0.38 4 6 10 0 2 $0 $1,228 $0 $1,228 $1,228 
2038 $0 0.39 4 6 12 0 2 $0 $1,228 $0 $1,228 $1,228 
2039 $0 0.41 4 6 12 0 2 $0 $1,228 $0 $1,228 $1,228 
2040 $0 0.42 4 6 12 0 2 $0 $1,228 $0 $1,228 $1,228 
2041 $0 0.43 4 6 12 0 2 $0 $1,228 $0 $1,228 $1,228 
2042 $0 0.45 4 6 12 0 2 $0 $1,228 $0 $1,228 $1,228 
2043 $0 0.47 4 6 12 0 2 $0 $1,228 $0 $1,228 $1,228 
2044 $0 0.48 4 6 12 0 2 $0 $1,228 $0 $1,228 $1,228 
2045 $0 0.50 4 6 12 0 2 $0 $1,228 $0 $1,228 $1,228 
2046 $0 0.52 4 6 12 0 2 $0 $1,228 $0 $1,228 $1,228 
2047 $0 0.53 4 6 12 0 2 $0 $1,228 $0 $1,228 $1,228 
2048 $0 0.55 5 6 12 0 1 $0 $1,228 $0 $1,228 $1,228 
2049 $0 0.57 5 6 12 0 1 $0 $1,228 $0 $1,228 $1,228 
2050 $0 0.59 5 6 12 0 1 $0 $1,228 $0 $1,228 $1,228 
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Scenario 1 

PIPE9COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width (ft.) L.F. Cost Number Foot 

2005 2003 6660 15 $16.50 $109,890 9 0.25 

Ca ital Costs O&M Total Annual Cost 
Year Easement Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$ 1999 (mgd) (in. dia.) (in. dia.) (in. dia.) (in. dia.) (in. dia.) $1999 $ 1999 $1999 $ 1999 $ 1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2001 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 $109,890 0.00 0 0 0 0 0 $0 $0 $109,890 $0 $109,890 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.04 2 6 6 0 4 $39,960 $1,665 $39,960 $1,665 $41,625 
2006 $0 0.08 2 6 6 0 4 $0 $1,665 $0 $1,665 $1,665 
2007 $0 0.13 2 6 6 0 4 $0 $1,665 $0 $1,665 $1,665 
2008 $0 0.18 3 6 6 0 3 $0 $1,665 $0 $1,665 $1,665 
2009 $0 0.23 3 6 6 0 3 $0 $1,665 $0 $1,665 $1,665 
2010 $0 0.29 3 6 6 0 3 $0 $1,665 $0 $1,665 $1,665 
2011 $0 0.90 6 6 6 0 0 $0 $1,665 $0 $1,665 $1,665 
2012 $0 0.97 6 6 6 0 0 $0 $1,665 $0 $1,665 $1,665 
2013 $0 1.04 6 6 6 0 0 $0 $1,665 $0 $1,665 $1,665 
2014 $0 1.11 6 6 6 0 0 $0 $1,665 $0 $1,665 $1,665 
2015 $0 1.19 6 6 10 0 0 $0 $1,665 $0 $1,665 $1,665 
2016 $0 1.28 7 10 10 0 3 $66,600 $1,665 $66,600 $1,665 $68,265 
2017 $0 1.38 7 10 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2018 $0 1.48 7 10 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2019 $0 1.58 7 10 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2020 $0 1.70 8 10 10 0 2 $0 $1,665 $0 $1,665 $1,665 
2021 $0 1.82 8 10 10 0 2 $0 $1,665 $0 $1,665 $1,665 
2022 $0 1.96 8 10 10 0 2 $0 $1,665 $0 $1,665 $1,665 
2023 $0 2.10 8 10 10 0 2 $0 $1,665 $0 $1,665 $1,665 
2024 $0 2.25 9 10 10 0 1 $0 $1,665 $0 $1,665 $1,665 
2025 $0 2.42 9 10 10 0 1 $0 $1,665 $0 $1,665 $1,665 
2026 $0 2.60 9 10 10 0 1 $0 $1,665 $0 $1,665 $1,665 
2027 $0 2.79 10 10 10 0 0 $0 $1,665 $0 $1,665 $1,665 
2028 $0 2.99 10 10 10 0 0 $0 $1,665 $0 $1,665 $1,665 
2029 $0 2.99 10 tO tO 0 0 $0 $1,665 $0 $1,665 $1,665 
2030 $0 2.99 10 10 to 0 0 $0 $1,665 $0 $t ,665 $1,665 
2031 $0 2.99 10 10 tO 0 0 $0 $1,665 $0 $1,665 $1,665 
2032 $0 2.99 10 10 to 0 0 $0 $1,665 $0 $1,665 $1,665 
2033 $0 2.99 10 10 tO 0 0 $0 $1,665 $0 $t ,665 $1,665 
2034 $0 2.99 10 10 tO 0 0 $0 $1,665 $0 $t ,665 $1,665 
2035 $0 2.99 10 10 to 0 0 $0 $1,665 $0 $t ,665 $1,665 
2036 $0 2.99 10 10 10 0 0 $0 $1,665 $0 $1,665 $1,665 
2037 $0 2.99 10 10 to 0 0 $0 $1,665 $0 $t ,665 $1,665 
2038 $0 2.99 10 10 t2 0 0 $0 $1,665 $0 $1,665 $1,665 
2039 $0 2.99 10 tO t2 0 0 $0 $1,665 $0 $1,665 $t,665 
2040 $0 2.99 10 10 t2 0 0 $0 $1,665 $0 $1,665 $t,665 
2041 $0 2.99 10 10 t2 0 0 $0 $1,665 $0 $t,665 $1,665 
2042 $0 2.99 tO to t2 0 0 $0 $1,665 $0 $1,665 $1,665 
2043 $0 2.99 10 tO 12 0 0 $0 $1,665 $0 $1,665 $1,665 
2044 $0 2.99 10 10 t2 0 0 $0 $1,665 $0 $1,665 $1,665 
2045 $0 2.99 tO 10 12 0 0 $0 $1,665 $0 $1,665 $t ,665 
2046 $0 2.99 10 10 12 0 0 $0 $t ,665 $0 $1,665 $1,665 
2047 $0 2.99 tO 10 12 0 0 $0 $1,665 $0 $1,665 $1,665 
2048 $0 2.99 10 10 12 0 0 $0 $1,665 $0 $1,665 $1,665 
2049 $0 2.99 10 10 12 0 0 $0 $1,665 $0 $1,665 $1,665 
2050 $0 2.99 10 10 12 0 0 $0 $1,665 $0 $1,665 $1,665 
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Scenario 1 

PIPE 1 0 COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width (ft.) L.F. Cost Number Foot 

2005 2003 2820 15 $16.50 $46,530 10 0.25 

Capital Costs O&M Total Annual Cost 
Year Easemen Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$ 1999 (mgd) (in. dia.) (in. dia.) (in. dia.) (in. dia.) (in. dia.) $ 1999 $ 1999 $ 1999 $1999 $ 1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2001 $0 0.00 0 o· 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 $46,530 0.00 0 0 0 0 0 $0 $0 $46,530 $0 $46,530 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.21 3 10 10 0 7 $28,200 $0 $28,200 $0 $28,200 
2006 $0 0.22 3 10 10 0 7 $0 $0 $0 $0 $0 
2007 $0 0.24 3 10 10 0 7 $0 $0 $0 $0 $0 
2008 $0 0.26 3 10 10 0 7 $0 $0 $0 $0 $0 
2009 $0 0.29 3 10 10 0 7 $0 $0 $0 $0 $0 
2010 $0 0.31 4 10 10 0 6 $0 $0 $0 $0 $0 
2011 $0 0.68 5 10 10 0 5 $0 $0 $0 $0 $0 
2012 $0 0.70 5 10 10 0 5 $0 $0 $0 $0 $0 
2013 $0 0.73 5 10 10 0 5 $0 $0 $0 $0 $0 
2014 $0 0.75 5 10 10 0 5 $0 $0 $0 $0 $0 
2015 $0 1.52 7 10 16 0 3 $0 $0 $0 $0 $0 
2016 $0 1.57 7 10 16 0 3 $0 $0 $0 $0 $0 
2017 $0 1.62 7 10 16 0 3 $0 $0 $0 $0 $0 
2018 $0 1.68 8 10 16 0 2 $0 $0 $0 $0 $0 
2019 $0 1.74 8 10 16 0 2 $0 $0 $0 $0 $0 
2020 $0 1.90 8 10 16 0 2 $0 $0 $0 $0 $0 
2021 $0 1.97 8 10 16 0 2 $0 $0 $0 $0 $0 
2022 $0 2.03 8 10 16 0 2 $0 $0 $0 $0 $0 
2023 $0 2.10 8 10 16 0 2 $0 $0 $0 $0 $0 
2024 $0 2.17 9 10 16 0 1 $0 $0 $0 $0 $0 
2025 $0 3.19 10 10 16 0 0 $0 $0 $0 $0 $0 
2026 $0 3.29 10 10 16 0 0 $0 $0 $0 $0 $0 
2027 $0 3.39 11 16 20 0 5 $45,120 $0 $45,120 $0 $45,120 
2028 $0 3.50 11 16 20 0 5 $0 $0 $0 $0 $0 
2029 $0 3.61 11 16 20 0 5 $0 $0 $0 $0 $0 
2030 $0 3.73 11 16 20 0 5 $0 $0 $0 $0 $0 
2031 $0 3.84 11 16 20 0 5 $0 $0 $0 $0 $0 
2032 $0 3.97 11 16 20 0 5 $0 $0 $0 $0 $0 
2033 $0 4.09 12 16 20 0 4 $0 $0 $0 $0 $0 
2034 $0 4.22 12 16 20 0 4 $0 $0 $0 $0 $0 
2035 $0 4.33 12 16 20 0 4 $0 $0 $0 $0 $0 
2036 $0 4.42 12 16 20 0 4 $0 $0 $0 $0 $0 
2037 $0 4.51 12 16 20 0 4 $0 $0 $0 $0 $0 
2038 $0 4.60 12 16 20 0 4 $0 $0 $0 $0 $0 
2039 $0 4.70 12 16 20 0 4 $0 $0 $0 $0 $0 
2040 $0 4.80 12 16 20 0 4 $0 $0 $0 $0 $0 
2041 $0 4.90 13 16 20 0 3 $0 $0 $0 $0 $0 
2042 $0 5.00 13 16 20 0 3 $0 $0 $0 $0 $0 
2043 $0 5.11 13 16 20 0 3 $0 $0 $0 $0 $0 
2044 $0 5.22 13 16 20 0 3 $0 $0 $0 $0 $0 
2045 $0 5.34 13 16 20 0 3 $0 $0 $0 $0 $0 
2046 $0 5.46 13 16 24 0 3 $0 $0 $0 $0 $0 
2047 $0 5.58 13 16 24 0 3 $0 $0 $0 $0 $0 
2046 $0 5.71 13 16 24 0 3 $0 $0 $0 $0 $0 
2049 $0 5.84 14 16 24 0 2 $0 $0 $0 $0 $0 
2050 $0 5.97 14 16 24 0 2 $0 $0 $0 $0 $0 
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Scenario 1 

PIPE 11 COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Une Feet Width (ft.) L.F. Cost Number Foot 

2005 2003 2080 15 $16.50 $34,320 11 0.25 

Capital Costs O&M Total Annual Cost 
Year Easement Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$ 1999 (mgd) (in. dia.) (in. dia.) (in. dia.) (in. dia.) (in. dia.) $ 1999 $ 1999 $1999 $ 1999 $ 1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2001 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 S34,:i2o 0.00 0 0 0 0 0 $0 $0 $34,320 $0 $34,320 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.21 3 6 10 0 3 $12,480 $520 $12,480 $520 $13,000 
2006 $0 0.22 3 6 10 0 3 $0 $520 $0 $520 $520 
2007 $0 0.24 3 6 10 0 3 $0 $520 $0 $520 $520 
2008 $0 0.26 3 6 10 0 3 $0 $520 $0 $520 $520 
2009 $0 0.29 3 6 10 0 3 $0 $520 $0 $520 $520 
2010 $0 0.31 4 6 10 0 2 $0 $520 $0 $520 $520 
2011 $0 0.68 5 6 10 0 1 $0 $520 $0 $520 $520 
2012 $0 0.70 5 6 10 0 1 $0 $520 $0 $520 $520 
2013 $0 0.73 5 6 10 0 1 $0 $520 $0 $520 $520 
2014 $0 0.75 5 6 10 0 1 $0 $520 $0 $520 $520 
2015 $0 0.78 5 6 10 0 1 $0 $520 $0 $520 $520 
2016 $0 0.80 5 6 10 0 1 $0 $520 $0 $520 $520 
2017 $0 0.83 5 6 10 0 1 $0 $520 $0 $520 $520 
2018 $0 0.86 6 6 10 0 0 $0 $520 $0 $520 $520 
2019 $0 0.89 6 6 10 0 0 $0 $520 $0 $520 $520 
2020 $0 0.92 6 6 10 0 0 $0 $520 $0 $520 $520 
2021 $0 0.95 6 6 10 0 0 $0 $520 $0 $520 $520 
2022 $0 0.98 6 6 10 0 0 $0 $520 $0 $520 $520 
2023 $0 1.01 6 6 10 0 0 $0 $520 $0 $520 $520 
2024 $0 1.05 6 6 10 0 0 $0 $520 $0 $520 $520 
2025 $0 1.08 6 6 10 0 0 $0 $520 $0 $520 $520 
2026 $0 1.12 6 6 10 0 0 $0 $520 $0 $520 $520 
2027 $0 1.16 6 6 16 0 0 $0 $520 $0 $520 $520 
2028 $0 1.20 6 6 16 0 0 $0 $520 $0 $520 $520 
2029 $0 1.24 7 8 16 0 1 $16,640 $520 $16,640 $520 $17,160 
2030 $0 1.28 7 8 16 0 1 $0 $520 $0 $520 $520 
2031 $0 1.33 7 8 16 0 1 $0 $520 $0 $520 $520 
2032 $0 1.37 7 8 16 0 1 $0 $520 $0 $520 $520 
2033 $0 1.42 7 8 16 0 1 $0 $520 $0 $520 $520 
2034 $0 1.47 7 8 16 0 1 $0 $520 $0 $520 $520 
2035 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
2036 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
2037 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
2038 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
2039 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
2040 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
2041 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
2042 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
2043 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
2044 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
2045 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
2046 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
2047 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
2048 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
2049 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
2050 $0 1.49 7 8 16 0 1 $0 $520 $0 $520 $520 
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Scenario 1 

PIPE 12 COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width (ft.) L.F. Cost Number Foot 

2015 2013 1480 15 $16.50 $24,420 12 0.25 

Capital Costs O&M Total Annual Cost 
Year Ease men Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$ 1999 (mgd) (in. dia.) (in. dia.) (in. dia.) (in. dia.) (in. dia.) $ 1999 $ 1999 $ 1999 $ 1999 $1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2001 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2006 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2007 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2008 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2009 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2010 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2011 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2012 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2013 $24,420 0.00 0 0 10 0 0 $0 $0 $24,420 $0 $24,420 
2014 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2015 $0 0.74 5 10 10 0 5 $14,800 $370 $14,800 $370 $15,170 
2016 $0 0.77 5 10 10 0 5 $0 $370 $0 $370 $370 
2017 $0 0.79 5 10 10 0 5 $0 $370 $0 $370 $370 
2018 $0 0.82 5 10 10 0 5 $0 $370 $0 $370 $370 
2019 $0 0.85 6 10 10 0 4 $0 $370 $0 $370 $370 
2020 $0 0.99 6 10 10 0 4 $0 $370 $0 $370 $370 
2021 $0 1.02 6 10 10 0 4 $0 $370 $0 $370 $370 
2022 $0 1.05 6 10 10 0 4 $0 $370 $0 $370 $370 
2023 $0 1.08 6 10 10 0 4 $0 $370 $0 $370 $370 
2024 $0 1.12 6 10 10 0 4 $0 $370 $0 $370 $370 
2025 $0 2.10 8 10 10 0 2 $0 $370 $0 $370 $370 
2026 $0 2.17 9 10 10 0 1 $0 $370 $0 $370 $370 
2027 $0 2.23 9 10 16 0 1 $0 $370 $0 $370 $370 
2028 $0 2.30 9 10 16 0 1 $0 $370 $0 $370 $370 
2029 $0 2.37 9 10 16 0 1 $0 $370 $0 $370 $370 
2030 $0 2.44 9 10 16 0 1 $0 $370 $0 $370 $370 
2031 $0 2.52 9 10 16 0 1 $0 $370 $0 $370 $370 
2032 $0 2.60 9 10 16 0 1 $0 $370 $0 $370 $370 
2033 $0 2.68 9 10 16 0 1 $0 $370 $0 $370 $370 
2034 $0 2.76 10 10 16 0 0 $0 $370 $0 $370 $370 
2035 $0 2.84 10 10 16 0 0 $0 $370 $0 $370 $370 
2036 $0 2.93 10 10 16 0 0 $0 $370 $0 $370 $370 
2037 $0 3.02 10 10 16 0 0 $0 $370 $0 $370 $370 
2038 $0 3.11 10 10 16 0 0 $0 $370 $0 $370 $370 
2039 $0 3.21 10 10 16 0 0 $0 $370 $0 $370 $370 
2040 $0 3.31 10 10 16 0 0 $0 $370 $0 $370 $370 
2041 $0 3.41 11 16 16 0 5 $23,680 $370 $23,680 $370 $24,050 
2042 $0 3.51 11 16 16 0 5 $0 $370 $0 $370 $370 
2043 $0 3.62 11 16 16 0 5 $0 $370 $0 $370 $370 
2044 $0 3.73 11 16 16 0 5 $0 $370 $0 $370 $370 
2045 $0 3.85 11 16 16 0 5 $0 $370 $0 $370 $370 
2046 $0 3.97 11 16 16 0 5 $0 $370 $0 $370 $370 
2047 $0 4.09 12 16 16 0 4 $0 $370 $0 $370 $370 
2048 $0 4.22 12 16 16 0 4 $0 $370 $0 $370 $370 
2049 $0 4.35 12 16 16 0 4 $0 $370 $0 $370 $370 
2050 $0 4.48 12 16 16 0 4 $0 $370 $0 $370 $370 
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Scenario 1 

PIPE 13 COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width (ft.) L.F. Cost Number Foot 

2015 2013 10690 15 $16.50 $176,385 13 0.25 

Cap1tal Costs O&M Total Annual Cost 
Year Easemen Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$ 1999 . (mgd) (in. dia.) (in. dia.) (in. dia.) (in. dia.) (in. dia.) $ 1999 $ 1999 $ 1999 $ 1999 $ 1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2001 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2006 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2007 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2008 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2009 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2010 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2011 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2012 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2013 $176,385 0.00 0 0 0 0 0 $0 $0 $176,385 $0 $176,385 
2014 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2015 $0 0.45 4 8 10 0 4 $85,520 $2,673 $85,520 $2,673 $88,193 
2016 $0 0.47 4 8 10 0 4 $0 $2.673 $0 $2,673 $2,673 
2017 $0 0.49 4 8 10 0 4 $0 $2,673 $0 $2,673 $2,673 
2018 $0 0.50 4 8 10 0 4 $0 $2,673 $0 $2,673 $2,673 
2019 $0 0.52 4 8 10 0 4 $0 $2,673 $0 $2,673 $2,673 
2020 $0 0.54 4 8 10 0 4 $0 $2,673 $0 $2.673 $2,673 
2021 $0 0.56 5 8 10 0 3 $0 $2,673 $0 $2,673 $2.673 
2022 $0 0.58 5 8 10 0 3 $0 $2,673 $0 $2,673 $2,673 
2023 $0 0.60 5 8 10 0 3 $0 $2,673 $0 $2,673 $2,673 
2024 $0 0.62 5 8 10 0 3 $0 $2,673 $0 $2,673 $2,673 
2025 $0 0.64 5 8 10 0 3 $0 $2,673 $0 $2,673 $2,673 
2026 $0 0.66 5 8 10 0 3 $0 $2,673 $0 $2,673 $2,673 
2027 $0 0.68 5 8 10 0 3 $0 $2,673 $0 $2,673 $2,673 
2028 $0 0.71 5 8 10 0 3 $0 $2,673 $0 $2,673 $2,673 
2029 $0 0.73 5 8 10 0 3 $0 $2,673 $0 $2.673 $2,673 
2030 $0 0.76 5 8 10 0 3 $0 $2,673 $0 $2,673 $2.673 
2031 $0 0.78 5 8 10 0 3 $0 $2,673 $0 $2,673 $2,673 
2032 $0 0.81 5 8 10 0 3 $0 $2,673 $0 $2,673 $2.673 
2033 $0 0.84 5 8 10 0 3 $0 $2,673 $0 $2,673 $2,673 
2034 $0 0.87 6 8 10 0 2 $0 $2,673 $0 $2,673 $2.673 
2035 $0 0.90 6 8 10 0 2 $0 $2,673 $0 $2.673 $2,673 
2036 $0 0.93 6 8 10 0 2 $0 $2,673 $0 $2.673 $2,673 
2037 $0 0.96 6 8 10 0 2 $0 $2,673 $0 $2,673 $2,673 
2038 $0 1.00 6 8 10 0 2 $0 $2,673 $0 $2.673 $2,673 
2039 $0 1.03 6 8 10 0 2 $0 $2,673 $0 $2,673 $2,673 
2040 $0 1.07 6 8 10 0 2 $0 $2,673 $0 $2,673 $2.673 
2041 $0 1.10 6 8 16 0 2 $0 $2,673 $0 $2.673 $2,673 
2042 $0 1.14 6 8 16 0 2 $0 $2.673 $0 $2,673 $2,673 
2043 $0 1.18 6 8 16 0 2 $0 $2,673 $0 $2,673 $2.673 
2044 $0 1.22 7 8 16 0 1 $0 $2,673 $0 $2,673 $2,673 
2045 $0 1.26 7 8 16 0 1 $0 $2,673 $0 $2,673 $2,673 
2046 $0 1.31 7 8 16 0 1 $0 $2,673 $0 $2,673 $2,673 
2047 $0 1.35 7 8 16 0 1 $0 $2,673 $0 $2.673 $2.673 
2048 $0 1.40 7 8 16 0 1 $0 $2,673 $0 $2,673 $2,673 
2049 $0 1.45 7 8 16 0 1 $0 $2,673 $0 $2,673 $2,673 
2050 $0 1.50 7 8 16 0 1 $0 $2,673 $0 $2,673 $2,673 
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Scenario 1 

PIPE 14 COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width (ft.) L.F. Cost Number Foot 

2015 2013 3190 15 $16.50 $52,635 14 0.25 

Ca ital Costs O&M Total Annual Cost 
Year Easemen Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$ 1999 (mgd) (in. dia.) (in. dia.) (in. dia.) (in. dia.) (in. dia.) $1999 $ 1999 $ 1999 $ 1999 $ 1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2001 $0 0.00 0 a· 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2006 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2007 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2008 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2009 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2010 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2011 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2012 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2013 $52,635 0.00 0 0 0 0 0 $0 $0 $52,635 $0 $52,635 
2014 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2015 $0 0.29 3 10 10 0 7 $31,900 $798 $31,900 $798 $32,698 
2016 $0 0.30 3 10 10 0 7 $0 $798 $0 $798 $798 
2017 $0 0.31 4 10 10 0 6 $0 $798 $0 $798 $798 
2018 $0 0.32 4 10 10 0 6 $0 $798 $0 $798 $798 
2019 $0 0.33 4 10 10 0 6 $0 $798 $0 $798 $798 
2020 $0 0.45 4 10 10 0 6 $0 $798 $0 $798 $798 
2021 $0 0.46 4 10 10 0 6 $0 $798 $0 $798 $798 
2022 $0 0.47 4 10 10 0 6 $0 $798 $0 $798 $798 
2023 $0 0.49 4 10 10 0 6 $0 $798 $0 $798 $798 
2024 $0 0.50 4 10 10 0 6 $0 $798 $0 $798 $798 
2025 $0 1.46 7 10 10 0 3 $0 $798 $0 $798 $798 
2026 $0 1.51 7 10 10 0 3 $0 $798 $0 $798 $798 
2027 $0 1.55 7 10 10 0 3 $0 $798 $0 $798 $798 
2028 $0 1.59 7 10 10 0 3 $0 $798 $0 $798 $798 
2029 $0 1.64 7 10 10 0 3 $0 $798 $0 $798 $798 
2030 $0 1.69 8 10 10 0 2 $0 $798 $0 $798 $798 
2031 $0 1.73 8 10 10 0 2 $0 $798 $0 $798 $798 
2032 $0 1.78 8 10 10 0 2 $0 $798 $0 $798 $798 
2033 $0 1.84 8 10 10 0 2 $0 $798 $0 $798 $798 
2034 $0 1.89 8 10 10 0 2 $0 $798 $0 $798 $798 
2035 $0 1.94 8 10 10 0 2 $0 $798 $0 $798 $798 
2036 $0 2.00 8 10 10 0 2 $0 $798 $0 $798 $798 
2037 $0 2.06 8 10 10 0 2 $0 $798 $0 $798 $798 
2038 $0 2.12 8 10 10 0 2 $0 $798 $0 $798 $798 
2039 $0 2.18 9 10 10 0 1 $0 $798 $0 $798 $798 
2040 $0 2.24 9 10 10 0 1 $0 $798 $0 $798 $798 
2041 $0 2.31 9 10 16 0 1 $0 $798 $0 $798 $798 
2042 $0 2.37 9 10 16 0 1 $0 $798 $0 $798 $798 
2043 $0 2.44 9 10 16 0 1 $0 $798 $0 $798 $798 
2044 $0 2.51 9 10 16 0 1 $0 $798 $0 $798 $798 
2045 $0 2.59 9 10 16 0 1 $0 $798 $0 $798 $798 
2046 $0 2.66 9 10 16 0 1 $0 $798 $0 $798 $798 
2047 $0 2.74 10 10 16 0 0 $0 $798 $0 $798 $798 
2048 $0 2.82 10 10 16 0 0 $0 $798 $0 $798 $798 
2049 $0 2.90 10 10 16 0 0 $0 $798 $0 $798 $798 
2050 $0 2.99 10 10 16 0 0 $0 $798 $0 $798 $798 
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Scenario 1 

PIPE 15 COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width (ft.) L.F. Cost Number Foot 

2015 2013 6660 15 $16.50 $10g,8go 15 0.25 

Capital Costs O&M Total Annual Cost 
Year Easemen Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cos I Cost Capital O&M Total 
$ 1ggg (mgd) (in. dia.) (in. dia.) (in. dia.) (in. dia.) (in. dia.) $ 1ggg $ 1g9g $ 1999 $1999 $ 1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2001 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2006 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2007 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2008 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2009 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2010 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2011 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2012 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2013 $109,890 0.00 0 0 0 0 0 $0 $0 $109,890 $0 $109,890 
2014 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2015 $0 0.29 3 8 10 0 5 $53,280 $1,665 $53,280 $1,665 $54,945 
2016 $0 0.30 3 8 10 0 5 $0 $1,665 $0 $1,665 $1,665 
2017 $0 0.31 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2018 $0 0.32 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2019 $0 0.33 4 8 10 0 4 so $1,665 $0 $1,665 $1,665 
2020 $0 0.34 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2021 $0 0.35 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2022 $0 0.36 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2023 $0 0.38 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2024 $0 0.39 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2025 $0 0.40 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2026 $0 0.42 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2027 $0 0.43 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2028 $0 0.45 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2029 $0 0.46 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2030 $0 0.48 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2031 $0 0.49 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2032 $0 0.51 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2033 $0 0.53 4 8 10 0 4 $0 $1,665 $0 $1,665 $1,665 
2034 $0 0.55 5 8 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2035 $0 0.57 5 8 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2036 $0 0.59 5 8 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2037 $0 0.61 5 8 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2038 $0 0.63 5 8 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2039 $0 0.65 5 8 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2040 $0 0.67 5 8 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2041 $0 0.69 5 8 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2042 $0 0.72 5 8 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2043 $0 0.74 5 8 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2044 $0 0.77 5 8 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2045 $0 0.80 5 8 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2046 $0 0.82 5 8 10 0 3 $0 $1,665 $0 $1,665 $1,665 
2047 $0 0.85 6 8 10 0 2 $0 $1,665 $0 $1,665 $1,665 
2048 $0 0.88 6 8 10 0 2 $0 $1,665 $0 $1,665 $1,665 
2049 $0 0.91 6 8 10 0 2 $0 $1,665 $0 $1,665 $1,665 
2050 $0 0.94 6 8 10 0 2 $0 $1,665 $0 $1,665 $1,665 
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Scenario 1 

PIPE 16 COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width (ft.) L.F. Cost Number Foot 

2020 2018 37910 15 $16.50 $625,515 16 0.25 

Capital Costs O&M Total Annual Cost 
Year Easement Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$ 1999 (mgd) (in. dia.) (in. dia.) (in. dia.) (in. dia.) (in. dia.) $ 1999 $ 1999 $1999 $ 1999 $1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2001 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2006 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2007 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2008 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2009 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2010 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2011 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2012 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2013 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2014 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2015 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2016 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2017 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2018 $625,515 0.00 0 0 10 0 0 $0 $0 $625,515 $0 $625,515 
2019 $0 0.00 0 0 10 0 0 $0 $0 $0 $0 $0 
2020 $0 0.11 2 8 10 0 6 $303,280 $9,478 $303,280 $9.478 $312,758 
2021 $0 0.11 2 8 10 0 6 $0 $9,478 $0 $9,478 $9,478 
2022 $0 0.11 2 8 10 0 6 $0 $9.478 $0 $9,478 $9,478 
2023 $0 0.11 2 8 10 0 6 $0 $9,478 $0 $9,478 $9,478 
2024 $0 0.11 2 8 10 0 6 $0 $9,478 $0 $9,478 $9,478 
2025 $0 1.06 6 8 10 0 2 $0 $9,478 $0 $9,478 $9,478 
2026 $0 1.09 6 8 10 0 2 $0 $9,478 $0 $9,478 $9,478 
2027 $0 1.12 6 8 10 0 2 $0 $9,478 $0 $9,478 $9,478 
2028 $0 1.15 6 8 10 0 2 $0 $9,478 $0 $9,478 $9.478 
2029 $0 1.18 6 8 10 0 2 $0 $9,478 $0 $9,478 $9,478 
2030 $0 1.21 6 8 10 0 2 $0 $9,478 $0 $9,478 $9,478 
2031 $0 1.24 7 8 -10 0 1 $0 $9,478 $0 $9,478 $9,478 
2032 $0 1.27 7 8 10 0 1 $0 $9.478 $0 $9,478 $9,478 
2033 $0 1.31 7 8 10 0 1 $0 $9,478 $0 $9,478 $9,478 
2034 $0 1.34 7 8 10 0 1 $0 $9,478 $0 $9,478 $9,478 
2035 $0 1.38 7 8 10 0 1 $0 $9,478 $0 $9,478 $9.478 
2036 $0 1.41 7 8 10 0 1 $0 $9.478 $0 $9,478 $9,478 
2037 $0 1.45 7 8 10 0 1 $0 $9,478 $0 $9,478 $9,478 
2038 $0 1.49 7 8 10 0 1 $0 $9,478 $0 $9,478 $9,478 
2039 $0 1.53 7 8 10 0 1 $0 $9,478 $0 $9,478 $9,478 
2040 $0 1.57 7 8 10 0 1 $0 $9,478 $0 $9,478 $9,478 
2041 $0 1.61 7 8 10 0 1 $0 $9,478 $0 $9,478 $9,478 
2042 $0 1.66 7 8 10 0 1 $0 $9,478 $0 $9,478 $9,478 
2043 $0 1.70 8 8 10 0 0 $0 $9,478 $0 $9,478 $9,478 
2044 $0 1.74 8 8 10 0 0 $0 $9.478 $0 $9,478 $9,478 
2045 $0 1.79 8 8 10 0 0 $0 $9,478 $0 $9,478 $9,478 
2046 $0 1.84 8 8 10 0 0 $0 $9,478 $0 $9,478 $9,478 
2047 $0 1.89 8 8 10 0 0 $0 $9,478 $0 $9,478 $9,478 
2048 $0 1.94 8 8 10 0 0 $0 $9,478 $0 $9,478 $9,478 
2049 $0 1.99 8 8 10 0 0 $0 $9,478 $0 $9,478 $9,478 
2050 $0 2.04 8 8 10 0 0 $0 $9,478 $0 $9,478 $9,478 
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Scenario 1 

PIPE 17 COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width (ft.) L.F. Cost Number Foot 

2020 2018 6400 15 S16.50 S105,600 17 0.25 

Capital Costs O&M Total Annual Cost 
Year Easemen Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total s 1999 (mgd) (in. dia.) (in. dia.) (in. dia.) (in. dia.) (in. dia.) s 1999 s 1999 $ 1999 $ 1999 $ 1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 so $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 $0 0.00 0 0 0 0 0 so $0 $0 $0 $0 
2001 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 $0 0.00 0 0 0 0 0 so $0 $0 so $0 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2006 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2007 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2008 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2009 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2010 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2011 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2012 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2013 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2014 $0 0.00 0 0 0 0 0 $0 so $0 $0 $0 
2015 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2016 $0 0.00 0 0 0 0 0 $0 so so so so 
2017 $0 0.00 0 0 0 0 0 $0 $0 so so $0 
2018 $105,600 0.00 0 0 0 0 0 $0 $0 $105,600 $0 $105,600 
2019 so 0.00 0 0 0 0 0 $0 so so so so 
2020 $0 0.11 2 6 8 0 4 S38,400 S1,600 $38,400 S1,600 S40,000 
2021 $0 0.11 2 6 8 0 4 $0 $1,600 so $1,600 S1 ,600 
2022 so 0.11 2 6 8 0 4 $0 $1,600 so S1,600 $1,600 
2023 $0 0.11 2 6 8 0 4 $0 $1,600 $0 $1,600 $1,600 
2024 $0 0.11 2 6 8 0 4 $0 $1,600 $0 $1,600 $1,600 
2025 $0 0.11 2 6 8 0 4 $0 $1,600 $0 S1,600 $1,600 
2026 $0 0.12 2 6 8 0 4 $0 $1,600 $0 $1,600 $1,600 
2027 so 0.12 2 6 8 0 4 $0 $1,600 $0 $1,600 $1,600 
2028 $0 0.12 2 6 8 0 4 $0 S1,600 $0 $1,600 S1,600 
2029 $0 0.12 2 6 8 0 4 $0 $1,600 $0 $1,600 $1,600 
2030 $0 0.12 2 6 8 0 4 $0 $1,600 $0 $1,600 $1,600 
2031 $0 0.12 2 6 8 0 4 $0 $1,600 $0 $1,600 $1,600 
2032 $0 0.12 2 6 8 0 4 $0 $1,600 $0 $1,600 $1,600 
2033 $0 0.13 2 6 8 0 4 $0 $1,600 $0 $1,600 $1,600 
2034 $0 0.13 2 6 8 0 4 $0 $1,600 $0 $1,600 $1,600 
2035 $0 0.13 2 6 8 0 4 $0 $1,600 $0 S1,600 S1,600 
2036 so 0.13 2 6 8 0 4 $0 $1,600 $0 S1,600 S1,600 
2037 so 0.13 2 6 8 0 4 $0 $1,600 so S1,600 $1,600 
2038 so 0.13 2 6 8 0 4 $0 $1,600 so S1,600 $1,600 
2039 so 0.13 2 6 8 0 4 so S1,600 so S1,600 $1,600 
2040 $0 0.14 3 6 8 0 3 $0 $1,600 $0 $1,600 $1,600 
2041 $0 0.14 3 6 8 0 3 $0 S1 ,600 so $1,600 $1,600 
2042 $0 0.14 3 6 8 0 3 $0 $1,600 so $1,600 $1,600 
2043 $0 0.14 3 6 8 0 3 $0 $1,600 so S1,600 $1,600 
2044 $0 0.14 3 6 8 0 3 $0 $1,600 $0 $1,600 $1,600 
2045 $0 0.14 3 6 8 0 3 $0 S1,600 so $1,600 S1,600 
2046 $0 0.15 3 6 8 0 3 so S1,600 so $1,600 $1,600 
2047 so 0.15 3 6 8 0 3 so S1,600 so S1,600 S1,600 
2048 $0 0.15 3 6 8 0 3 so S1,600 so S1,600 S1,600 
2049 so 0.15 3 6 8 0 3 so S1 ,600 $0 S1,600 S1,600 
2050 so 0.15 3 6 8 0 3 so S1 ,600 $0 S1,600 S1,600 
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Scenario 1 

PIPE 18 COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width (ft.) L.F. Cost Number Foot 

2025 2023 17880 15 $16.50 $295,020 18 0.25 

Capital Costs O&M Total Annual Cost 
Year Easement Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$1999 (mgd) (in. dia.) (in. dia.) (in. dia.) (in. dia.) (in. dia.) $1999 $ 1999 $ 1999 $ 1999 $ 1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2000 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2001 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2003 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2006 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2007 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2008 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2009 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2010 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2011 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2012 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2013 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2014 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2015 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2016 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2017 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2018 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2019 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2020 $0 0.00 0 0 8 0 0 $0 $0 $0 $0 $0 
2021 $0 0.00 0 0 8 0 0 $0 $0 $0 $0 $0 
2022 $0 0.00 0 0 8 0 0 $0 $0 $0 $0 $0 
2023 $295,020 0.00 0 0 8 0 0 $0 $0 $295,020 $0 $295,020 
2024 $0 0.00 0 0 8 0 0 $0 $0 $0 $0 $0 
2025 $0 0.95 6 8 8 0 2 $143,040 $4,470 $143,040 $4,470 $147,510 
2026 $0 0.97 6 8 8 0 2 $0 $4,470 $0 $4,470 $4,470 
2027 $0 1.00 6 8 8 0 2 $0 $4,470 $0 $4,470 $4,470 
2028 $0 1.03 6 8 8 0 2 $0 $4,470 $0 $4,470 $4,470 
2029 $0 1.06 6 8 8 0 2 $0 $4,470 $0 $4,470 $4,470 
2030 $0 1.09 6 8 8 0 2 $0 $4,470 $0 $4,470 $4,470 
2031 $0 1.12 6 8 ·8 0 2 $0 $4,470 $0 $4,470 $4,470 
2032 $0 1.15 6 8 8 0 2 $0 $4,470 $0 $4,470 $4,470 
2033 $0 1.18 6 8 8 0 2 $0 $4,470 $0 $4,470 $4,470 
2034 $0 1.22 6 8 8 0 2 $0 $4,470 $0 $4,470 $4,470 
2035 $0 1.25 7 8 8 0 1 $0 $4,470 $0 $4,470 $4,470 
2036 $0 1.28 7 8 8 0 1 $0 $4,470 $0 $4,470 $4,470 
2037 $0 1.32 7 8 8 0 1 $0 $4,470 $0 $4,470 $4,470 
2038 $0 1.36 7 8 8 0 1 $0 $4,470 $0 $4,470 $4.470 
2039 $0 1.40 7 8 8 0 1 $0 $4,470 $0 $4,470 $4,470 
2040 $0 1.43 7 8 8 0 1 $0 $4,470 $0 $4,470 $4,470 
2041 $0 1.47 7 8 8 0 1 $0 $4,470 $0 $4,470 $4,470 
2042 $0 1.52 7 8 8 0 1 $0 $4,470 $0 $4,470 $4,470 
2043 $0 1.56 7 8 8 0 1 $0 $4,470 $0 $4,470 $4,470 
2044 $0 1.60 7 8 8 0 1 $0 $4,470 $0 $4,470 $4,470 
2045 $0 1.65 7 8 8 0 1 $0 $4,470 $0 $4,470 $4,470 
2046 $0 1.69 8 8 8 0 0 $0 $4,470 $0 $4,470 $4,470 
2047 $0 1.74 8 8 8 0 0 $0 $4,470 $0 $4,470 $4,470 
2048 $0 1.79 8 8 8 0 0 $0 $4,470 $0 $4,470 $4,470 
2049 $0 1.84 8 8 8 0 0 $0 $4,470 $0 $4,470 $4,470 
2050 $0 1.89 8 8 8 0 0 $0 $4,470 $0 $4,470 $4,470 
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Scenafio 1 

WILLOW PARK TOTAL COSTS 
(All cost amounts shown are in current Dollars) 

Row 
Row Water 

Water Intake/ Storage/ Pipe Pipe Pipe Pipe Pipo Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
Year Purchase Pumplna Treatment Pumplna 1 2 3 4 5 • 7 8 • 10 11 12 13 14 15 16 17 

1998 so so so so $0 $0 $0 $0 $0 $0 so $0 $0 so $0 $0 $0 so $0 so $0 
1999 so so $0 $0 $0 $0 so $0 $0 $0 $0 $0 $0 $0 $0 so $0 $0 $0 $0 $0 
2000 $0 $196,632 so $0 $250,805 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 so $0 $0 $0 
2001 $0 $8,754 so so $1,146 $0 $0 $0 $0 $0 $0 $0 $0 $0 so so so so so so so 
2002 so $9,533 so so $1,210 $0 so $0 so so $0 $0 so so so so so so so so so 
2003 so $10,315 $57,809 so $1,270 $11,331 $30,991 $0 $2,660 $5,115 $0 $0 so $0 so $0 so $0 so $0 so 
2004 $0 $11,100 $0 so $1,326 $0 $0 $0 $0 $0 $0 $0 so so $0 so $0 $0 $0 $0 $0 
2005 $228,928 $12,424 $1,177,135 $1,976,213 $1,377 $5,134 $18,707 $0 $1,617 $3,177 so $0 $0 $0 $0 so $0 $0 so so $0 
2006 $94,573 $13.359 $26.645 $17.444 $1,419 $122 $450 $0 $39 S77 so so so so $0 so so $0 $0 $0 so 
2007 $96,757 $14,305 $26,098 $17,084 $1,456 $120 $444 so $39 $77 $0 so so $0 so $0 so so $0 so $0 
2008 $99,170 $15,263 $25,602 $16,794 $1,489 $118 $438 $0 $38 $77 $0 $0 $0 $0 so so $0 $0 so so $0 
2009 $101,794 $16,234 $25,145 $16,546 $1,518 $116 $432 $0 $38 S77 $0 so $0 $0 $0 $0 so so $0 so $0 
2010 $104.811 $17,232 $24,766 $16,325 $1,545 $114 $428 $0 $37 S77 so $0 $0 $0 $0 $0 $0 $0 so so so 
2011 $352,698 $22,160 $1,722.068 $1.410.761 $1,570 $112 $425 so S37 $77 $0 $0 $0 $0 $0 $0 $0 so $0 so $0 
2012 $110,657 $22,811 $73,347 $37,681 $1,560 $110 $419 $0 $37 $77 so $0 $0 $0 $0 $0 so so so $0 so 
2013 $113.462 $23,479 $75,207 $37,199 $1,552 $108 $414 so S36 S77 so $0 $0 $0 $0 $0 $0 so $0 $0 so 
2014 $116,620 $75.383 $77,300 $36,816 $1,544 $106 $410 $0 $36 $77 $0 $0 $0 so $0 $0 $0 $0 $0 so $0 
2015 $151,514 $26,743 $100.429 $41,888 $1,537 $6.759 $407 $0 $36 $77 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2016 $156,940 $27,651 $104,026 $41,671 $1,535 $103 $405 $0 $36 $77 $0 $0 $0 so so so $0 $0 $0 so so 
2017 $162.873 $246,566 $107,958 $41,543 $1,534 $102 $404 so $36 $77 $0 so $0 so $0 $0 $0 $0 $0 $0 $0 
2018 $169,337 $29,625 $112.243 $1.130.695 $1,533 $102 $26,253 $0 $2,316 $77 so $0 $0 so $0 $0 $0 $0 $0 $0 $0 
2019 $176,363 $30,696 $116,900 $48,611 $1,534 $101 $404 so $36 $77 $0 $0 $0 so $0 $0 $0 $0 so so so 
2020 $195,839 $32,528 $129,809 $50,459 $1,535 $101 $405 $0 $36 S77 so $0 $0 $0 $0 $0 $0 so $0 $0 $0 
2021 $425,022 $33,756 $1.623.499 $50.919 $1,538 $101 $407 $0 $36 $77 $0 so $0 $0 $0 $0 $0 $0 $0 $0 so 
2022 $214,056 $35,051 $141,884 $51,564 $1,542 $101 $410 $0 S36 $77 $0 $0 $0 $0 $0 $0 so $0 so $0 $0 
2023 $224,276 $36,417 $148,658 $52,390 $1,546 $102 $413 $0 $36 S77 so $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2024 $235,313 $37,858 $155,974 $53,397 $1,551 $102 $417 so $37 $77 $0 $0 so $0 $0 $0 $0 $0 so so so 
2025 $279,180 $41,269 $185,051 $1,300.554 $1,557 $103 $421 $0 $37 S77 $0 $0 $0 $0 $0 $0 so so so $0 $0 
2026 $294,394 $43,006 $195,135 $67,764 $1,566 S104 $426 so $38 $77 $0 so $0 $0 $0 $0 so $0 so so so 
2027 $310,817 $44,639 $206,021 $70,158 $1,576 $8,491 $431 $0 $38 $77 $0 $0 $0 $0 $0 so $0 .so $0 so so 
2028 $328.558 $46,774 $217,760 $72,649 $1,566 $106 $437 so S39 $77 $0 $0 $0 so $0 $0 so so so $0 so 
2029 $340,164 $48,378 $225.473 $74,802 $1,596 $107 $444 $0 $39 $77 $0 $0 $0 $0 $0 $0 so $0 so so so 
2030 $352,112 $103,322 $233,393 $76,826 $1,607 $109 $450 $0 $40 $77 so $0 $0 $0 $0 $0 $0 so so $0 $0 
2031 $724,510 $51,749 $2,468,886 $1,118,739 $1,618 $110 $457 $0 $40 $77 so so $0 $0 $0 $0 $0 so so $0 $0 
2032 $374,725 $53,320 $248,382 $88,207 $1,622 $111 $460 $0 $40 S77 so $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2033 $385,321 $54,946 $255.405 $90,616 $1,627 $111 $463 $0 $41 $5,037 $0 $0 so so so $0 $0 $0 $0 $0 $0 
2034 $396,367 $56,635 $262,727 $93,132 $1,631 $112 $466 $0 $41 S77 $0 so so $0 so $0 $0 so so so so 
2035 $406.941 $58.330 $269,735 $95,621 $1,636 $113 $469 $0 $41 $77 $0 $0 so $0 $0 $0 $0 so $0 $0 $0 
2036 $417,014 $60,033 $276,412 $98,062 $1,641 $113 $472 $0 $41 $77 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2037 $427,439 $295,701 $263,322 $100,565 $1.646 $114 $475 $0 $42 $77 $0 $0 $0 $0 $0 $0 so $0 $0 $0 $0 
2038 $438,227 $63,615 $290.473 $103,130 $1,651 $115 $476 $0 $42 $77 $0 $0 $0 so $0 $0 so $0 $0 $0 $0 
2039 $449,394 $65,498 $297,675 $105,762 $1,656 $115 $481 $0 S42 $77 $0 $0 $0 $0 $0 so $0 so $0 so so 
2040 $460,953 $67,445 $305,537 $106,461 $1,661 $116 $464 $0 $42 $77 $0 $0 $0 $0 $0 $0 $0 $0 so $0 so 
2041 $472,918 $69,458 $313.468 $111,229 $1,666 $117 $467 $0 $43 $77 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2042 $485,305 $71,540 $321,678 $1,307.902 $1.671 $117 $490 $0 S43 $77 $0 $0 $0 so $0 $0 $0 $0 $0 so so 
2043 $498,129 $73,693 $330,178 $123,544 $1,676 $118 $493 $0 $43 $77 $0 $0 $0 $0 $0 $0 so so $0 so so 
2044 $511,406 $75,919 $338,979 $125,632 $1,681 $119 $496 $0 $44 $77 $0 $0 $0 $0 $0 so so so so $0 $0 
2045 $525.153 $134,112 $348,091 $128,192 $1,666 $120 $499 so $44 $77 so $0 so so $0 $0 so $0 so $0 $0 
2048 $539,389 $60,602 $357,527 $130.627 $1.691 $11.661 $502 $0 $44 $77 so $0 $0 $0 so $0 $0 so $0 $0 $0 
2047 $554,129 $83,063 $367,297 $133,139 $1,696 $121 $505 $0 $44 $77 $0 $0 $0 $0 $0 $0 $0 so $0 $0 $0 
2046 $569,395 $85,609 $377,416 $135,730 $1,701 $122 $506 $0 S45 $77 $0 $0 $0 so $0 $0 so $0 so $0 $0 
2049 $585,204 $88,242 $387,895 $475,338 $1,706 $122 $41,398 $0 $45 $77 $0 $0 $0 so $0 $0 $0 $0 $0 $0 $0 
2050 $601,577 $90,964 $398,747 $141,165 $248,056 $123 $514 $0 $45 $77 $0 so $0 $0 so so $0 $0 so so so 

Pipe 
18 Total 

$0 so 
$0 $0 
so $447,437 
so $9,900 
so $10,744 
so $119.491 
so $12,425 
$0 $3,424,713 
$0 $154,129 
$0 $156,381 
so $158.989 
$0 $161,900 
$0 $165,336 
$0 $3.509,949 
$0 $246,700 
$0 $251,534 
so $308,292 
$0 $329,391 
$0 $332,444 
$0 $561,093 
$0 $1,472,162 
$0 $374.721 
so $410,790 
so $2.135,355 
$0 $444.721 
$0 $463,916 
$0 $484,727 
$0 $1,808.249 
so $602.509 
so $642,449 
so $668,207 
so $691,063 
so $767,938 
$0 $4,366.167 
$0 $766,945 
$0 $793,569j 
so $811,1891 
$0 $632,964! 
so $653,867' 
$0 $1,109.360 
so $897.609 
$0 $920,901 
$0 $944,776 
$0 $969,463 
so $2,168,623 
$0 $1.027.951 
so $1,054,552 
so $1,137,974 
$0 $1,122.119 
so $1.140.072 
$0 $1,170,602 
so $1,580,026 
$0 $1,481,269 
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Raw 
Water 

Year Purchase 

1998 $0 
1999 $0 
2000 so 
2001 $0 
2002 $0 
2003 so 
2004 so 
2005 $124,818 
2006 $50,618 
2007 $50,958 
2008 $51,493 
2009 $52,199 
2010 $53,153 
2011 $177,107 
2012 $55,566 
2013 $56,975 
2014 $58,560 
2015 $76,082 
2016 $78,717 
2017 $81,423 
2018 $64,205 
2019 $87,064 
2020 $95.605 
2021 $205,679 
2022 $102,297 
2023 $105,673 
2024 $109,139 
2025 $127,260 
2026 $131,689 
2027 $136,233 
2026 $140,895 
2029 $142,504 
2030 $143.889 
2031 $288,366 
2032 $147,701 
2033 $150,220 
2034 $152.614 
2035 $154,470 
2036 $155.893 
2037 $157,353 
2038 $158,849 
2039 $160,382 
2040 $161,953 
2041 $163,562 
2042 $165,209 
2043 $166,895 
2044 $168,621 
2045 $170,388 
2046 $172,192 
2047 $174,038 
2048 $175,925 
2049 $177,853 
2050 $179,823 

Raw 
Water 
Intake/ 

$0 
so 

$112,769 
$4,952 
$5,332 
$5,713 
$6,096 
$6,774 
$7,150 
$7,534 
$7,925 
$8,325 
$8.739 

$11,138 
$11,455 
$11,790 
$37,853 
$13.429 
$13,869 

$123,263 
$14,731 
$15,154 
$15,913 
$16,335 
$18,751 
$17,159 
$17,559 
$18.812 
$19,238 
$19,653 
$20,058 
$20,267 
$42.222 
$20,597 
$21,017 
$21,422 
$21,806 
$22,141 
$22.442 

$108,856 
$23,059 
$23,375 
$23,696 
$24,023 
$24,354 
$24,690 
$25,032 
$43,513 
$25,731 
$26,088 
$26,450 
$26.818 
$27,191 

.... Pipe 
1 2 

$0 $0 $0 $0 
so $0 so $0 
$0 $0 $143,837 $0 
$0 $0 $648 $0 
$0 so $677 so 

$32.016 $0 $703 $6,275 
$0 $0 $728 $0 

$641.804 $1.309.461 $751 $2,799 
$14.261 $10.664 $759 $66 
$13,745 $9.838 $767 $63 
$13,293 $9,234 $773 $61 
$12,894 $8,771 $779 $59 
$12,559 $8,401 $784 $56 

$864,732 $706,420 $789 $56 
$36.831 $18.922 $784 $55 
$37,765 $18,679 $779 $54 
$38,816 $16,487 $775 $53 
$50,430 $21,034 $772 $3,394 
$52,176 $20,925 $770 $52 
$53,970 $20,861 $767 $51 
$55,814 $567,776 $762 $51 
$57,710 $24,410 $757 $50 
$63,503 $25,338 $751 $50 

$785,654 $25,569 $744 $49 
$67,806 $25,893 $737 $46 
$70,044 $26,307 $729 $46 
$72,341 $26,813 $720 $47 
$84,353 $653,070 $710 S47 
$87.288 $33.960 $701 $46 
$90,300 $34,961 $691 $3,722 
$93,390 $35,970 $680 $45 
$94.457 $36,473 $669 S45 
$95,375 $36,672 $657 $44 

$982.656 $526.796 $644 S44 
$97,902 $40,623 $639 $44 
$99,571 $40,687 $634 S43 

$101,158 $40,639 $628 $43 
$102.388 $40,418 $621 $43 
$103,332 $40,087 $614 $42 
$104.299 $39,758 $606 $42 
$105;291 $39,432 $596 $42 
$106,307 $39,108 $591 S41 
$107,348 $38,787 $563 $41 
$108.415 $38.469 $576 S40 
$109,507 $445,240 $569 $40 
$110,624 $41,393 $561 $40 
$111.768 $41,489 $554 $39 
$112.938 $41,592 $547 S39 
$114,135 $41,701 $540 $3,722 
$115,359 $41,815 $533 S36 
$116,609 $41,936 $525 $36 
$117,688 $144,463 $518 $37 
$119,193 $42,197 $74,149 $37 

Scenario 1 

ALEDO TOTAl COSTS 

(All cost amounts shown are in current Dollars) 

Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
3 4 5 6 7 8 9 10 11 

$0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 so $0 $0 $0 
$0 $0 $0 $0 $0 $0 so $0 $0 
$0 $0 $0 so $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 so $0 $0 $0 
$0 $0 $0 $0 so $0 $0 $28,795 $34,320 
$0 $0 so so $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 so $0 $16,735 $13,000 
$0 $0 $0 $0 $0 so $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 so $0 $0 $0 $0 $0 $0 $520 
so $0 $0 so $0 so $0 $0 $520 
$0 $0 $0 $0 $0 $0 so $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 so $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 so $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 so $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 so $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
so $0 so $0 $0 $0 $0 $0 $520 
so $0 $0 so so so $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $14,409 $520 
$0 $0 so $0 $0 $0 $0 $0 $520 
$0 $0 so $0 $0 $0 $0 $0 $17.160 
$0 $0 $0 $0 $0 so $0 $0 $520 
$0 $0 $0 so $0 $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 so $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 so $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 so $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 so $0 so $0 $0 $0 $0 $520 
$0 so $0 so $0 $0 $0 $0 $520 
$0 so $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 so so so $0 $0 $520 
$0 $0 $0 so $0 $0 $0 $0 $520 
$0 $0 so so $0 $0 $0 $0 $520 
so $0 $0 so $0 so $0 $0 $520 
$0 $0 $0 so so so $0 $0 $520 
$0 so $0 $0 so so so $0 $520 
$0 $0 $0 $0 $0 so $0 $0 $520 
$0 $0 so so $0 $0 $0 $0 $520 
$0 $0 so $0 $0 so $0 $0 $520 

Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
12 13 " 15 16 17 18 Total 

$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 so $0 $0 $0 
$0 $0 so $0 so so so $256,606 
$0 $0 $0 so $0 $0 $0 $5,601 
$0 $0 $0 $0 so so so $6.009 
$0 $0 $0 $0 $0 $0 $0 $107,823 
$0 $0 $0 $0 so so $0 $6,824 
$0 so so $0 $0 so $0 $2,116,142 
$0 so $0 $0 $0 so $0 $84,039 
$0 $0 $0 so $0 so so $83,424 
$0 $0 so $0 $0 $0 $0 $83.301 
$0 $0 $0 $0 $0 $0 $0 $83.546 
$0 $0 $0 $0 $0 $0 so $84,213, 
$0 $0 $0 $0 $0 $0 $0 $1,762,7621 
$0 $0 so $0 $0 $0 $0 $124,132i 
$0 so $0 $0 so $0 $0 $126.5621 
$0 $0 $0 $0 $0 $0 $0 $155,065 
$0 $0 $0 $0 $0 $0 $0 $165,662 
$0 so $0 $0 $0 so so $167,026 
so $0 $0 so so $0 $0 $280,854 
$0 $0 so $0 $0 $0 $0 $723,859 
$0 $0 $0 so $0 so so $165,665 
so $0 $0 $0 $0 $0 $0 $201.879 
$0 $0 $0 $0 $0 so $0 $1,034,551 
$0 $0 $0 $0 so so $0 $214,052 
$0 $0 $0 $0 $0 $0 $0 $220.479 
$0 $0 $0 so $0 $0 $0 $227,139 
so $0 $0 $0 $0 $0 $0 $864.772 
$0 so so $0 $0 so so $273,442 
so so 

·~ 
$0 $0 $0 $0 $300,489 

$0 $0 $0 $0 $0 $0 $0 $291,559 
$0 so $0 $0 $0 $0 $0 $311,576 
$0 $0 $0 $0 $0 $0 $0 $319,579 
so $0 $0 so $0 $0 $0 $1,819.623 
$0 $0 so $0 $0 $0 so $306.445 
so $0 so so $0 $0 $0 $313,097 
$0 $0 so so so $0 $0 $317,409 
$0 $0 so $0 $0 $0 $0 $320,601 
$0 so $0 $0 $0 so so $322,930 
so $0 $0 $0 $0 $0 $0 $411,434 
$0 $0 $0 $0 $0 $0 so $327.791 
$0 $0 $0 $0 $0 so so $330,325 
$0 $0 $0 $0 $0 $0 $0 $332,929 
$0 $0 $0 $0 $0 $0 so $335.605 
$0 $0 $0 $0 $0 $0 $0 $745,439 
$0 $0 $0 $0 $0 $0 so $344,724 
$0 $0 so $0 $0 $0 so $348,024 
$0 $0 $0 so $0 $0 $0 $369,535 
so so $0 so $0 $0 so $358.540 
$0 so $0 $0 $0 $0 $0 $356,390 
so $0 $0 $0 $0 so so $382,004 
$0 $0 so $0 $0 $0 so $468,097 
$0 $0 so $0 $0 so so $443,110 
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Year 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2016 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2o50 

EntCosiAIIHO 

Row 
Raw Water 

Water lntakeJ Pipe 
1 

$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 
so $156,796 $0 so $199,994 
$0 $7,108 $0 $0 $930 
so $7,888 $0 $0 $1.002 
$0 $8,706 $48,790 $0 $1,072 
$0 $9,562 $0 $0 $1,142 

$201,429 $10,931 $1,035,733 $1,482,576 $1,212 
$85,078 $12,018 $23,969 $13,167 $1.276 
$89,010 $13,160 $24,008 $13,008 $1,339 
$93,315 $14,362 $24,090 $12,921 $1,401 
$98,002 $15,630 $24,208 $12,881 $1,462 

$102,646 $16.676 $24,254 $12.674 $1,513 
$349,660 $21,989 $1.707,235 $1,127,915 $1.557 
$112,009 $23,090 $74,244 $31,265 $1,580 
$116,751 $24,160 $17,367 $32.032 $1,597 
$121,502 $76.538 $60,536 $32,902 $1,609 
$159.246 $26.106 $105.554 $36,650 $1,616 
$165,631 $29,216 $109,919 $40.109 $1,622 
$172,462 $261,083 $114,314 $41,498 $1,624 
$179.134 $31,339 $118,737 $1,172,196 $1.622 
$185,838 $32,345 $123,180 $52,301 $1,616 
$204,968 $34,044 $135,660 $55,635 $1,606 
$440,596 $34.993 $1,662.969 $57,474 $1,594 
$219,177 $35,889 $145,279 $56,929 $1,579 
$226,197 $36.728 $149,931 $60,204 $1,560 
$233,115 $37,504 $154,517 $61,297 $1.537 
$270.888 $40,043 $179,555 $1,481,955 $1,511 
$278,960 $40,752 $184,905 $76,167 $1,484 
$286,748 $41,367 $190,067 $77,299 $1,454 
$294,166 $41,879 $194,986 $78,167 $1,420 
$294,564 $41.893 $195,248 $77.634 $1,362 
$294,884 $86,529 $195.460 $77,114 $1,346 
$566,806 $41.913 $1.999,638 $1,085,982 $1,310 
$299,010 $42,548 $198,195 $82,809 $1.294 
$302.886 $43,192 $200,764 $82.273 $1.279 
$306.901 $43,852 $203,425 $81,777 $1,263 
$310,339 $44,463 $205,704 $81.202 $1,248 
$313,198 $45.088 $207,599 $80.538 $1,233 
$316,130 $218,698 $209,543 $79,876 $1.217 
$319,136 $46,327 $211,535 $79,220 $1,202 
$322.217 $46.962 $213,577 $78,570 $1,187 
$325,373 $47,608 $215,669 $77,926 $1,172 
$328,605 $46,263 $217.811 $77.287 $1,157 
$331,914 $48,929 $220,005 $894,513 $1,143 
$335,302 $49,605 $222,251 $83,160 $1,128 
$338,769 $50,291 $224,548 $83.355 $1,113 
$342,315 $87,419 $226.899 $83,561 $1,099 
$345,943 $51,895 $229,304 $63,779 $1,084 
$349,651 $52,412 $231,762 $84,009 $1,070 
$353,442 $53,140 $234.275 $84.252 $1,056 
$357,317 $53,879 $236,843 $290.234 $1.041 
$361.275 $54,628 $239,466 $84,776 $148.969 

Pipe Pipe 
2 3 

$0 $0 
$0 $0 
$0 $0 
$0 $0 
$0 $0 

$9.563 $26,156 
so $0 

$4,517 $16,460 
$110 $405 
$110 $408 
$111 $412 
$111 $416 
$111 $419 
$111 $421 
$111 $424 
$111 $426 
$110 $427 

$7,103 $428 
$109 $428 
$106 $428 
$108 $27,772 
$107 $426 
$106 $424 
$105 $422 
$104 $420 
$103 $417 
$101 $413 
$100 $409 
$98 $404 

$7.834 $398 
$95 $392 
S93 $384 
$91 $377 
$89 $370 
$88 $367 
$88 $364 
$87 $361 
S88 $357 
$85 $354 
$84 $351 
S84 $348 
$83 $345 
$82 $341 
$81 $338 
$80 $335 
$80 $332 
$79 $328 
$78 $325 

$7.479 $322 
$76 $319 
$75 $315 
$75 $25,277 
$74 $309 

Scenario 1 

HUDSON OAKS TOTAL COSTS 

(All cost amounts shown are in current Oo11ars) 

Pipo Pipe Pipo Pipe Pipo Pipe 
4 5 6 7 • 9 

$0 $0 $0 $0 $0 $0 
$0 $0 $0 so $0 $0 
$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 so 
$0 $2,245 so $195,756 so $109,890 
so so $0 $0 $0 $0 
$0 $1,423 $0 $73,924 so $41,625 
$0 $35 $0 $2,954 $0 $1,665 
$0 $35 $0 $2,953 $0 $1,665 
so $36 $0 $2,952 $0 $1,665 
so S36 so $2.952 $0 $1,665 
$0 $37 $0 $2,951 so $1,665 
$0 S37 $0 $2,948 $0 $1,665 
$0 $37 $0 $2,942 $0 $1,665 
so $37 $0 $2,934 so $1,665 
$0 $37 so $2,927 $0 $1,665 
$0 S38 $0 $119,666 so $1,665 
$0 S36 $0 $2,920 $0 $68,265 
$0 $36 $0 $2,920 $0 $1,665 
so $2,450 $0 $2.920 $0 $1,665 
$0 $38 $0 $2,919 so $1,665 
$0 S37 so $2,916 so $1,665 
so $37 $0 $2,913 $0 $1.665 
so $37 $0 $2,910 $0 $1,665 
$0 SJ7 $0 $2,905 $0 $1,665 
$0 $36 so $2,899 $0 $1,665 
$0 $38 so $2,893 $0 $1,665 
$0 $36 $0 $2.885 $0 $1,665 
$0 $35 $0 $2,876 $0 $1,665 
$0 $34 $0 $2,866 $0 $1,865 
$0 $34 $0 $2,654 $0 $1,665 
$0 $33 $0 $2,843 $0 $1,665 
$0 $33 $0 $2.831 $0 $1,665 
$0 $32 $0 $2,825 $0 $1,665 
$0 $32 $0 $2,819 $0 $1,665 
$0 $32 $0 $2,614 $0 $1,665 
$0 $31 $0 $2.808 so $1,665 
$0 $31 $0 $2,802 so $1,665 
so $31 $0 $2,796 $0 $1,665 
$0 $3i $0 $136,711 so $1,865 
$0 $30 $0 $2,784 $0 $1,665 
$0 $30 $0 $2,777 $0 $1,665 
so $30 $0 $2,771 so $1,665 
$0 $29 so $2.765 $0 $1,665 
$0 $29 $0 $2,758 $0 $1,665 
$0 $29 $0 $2.751 so $1,665 
so $29 $0 $2,744 so $1.665 
$0 $28 $0 $2.737 $0 $1,665 
$0 $28 $0 $2,730 $0 $1,665 
$0 $28 so $2.723 $0 $1,665 
$0 S27 $0 $2,715 $0 $1,665 
$0 $27 $0 $2,708 $0 $1,665 

Pipe Pipe Pipo Pipe Pipe Pipo Pipe Pipe Pipo 
10 11 12 13 14 15 16 17 18 Total 

so $0 $0 $0 so $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $356,790 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $8,038 
so $0 $0 $0 $0 $0 $0 $0 $0 $8,890 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $402,178 
$0 $0 so $0 $0 $0 $0 $0 $0 $10,704 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $2,869,830 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $140,677 
$0 $0 $0 so so $0 $0 $0 $0 $145,696 
$0 $0 so $0 $0 $0 $0 $0 $0 $151,264 
$0 $0 $0 $0 $0 $0 so $0 $0 $157,363 
$0 so $0 $0 $0 $0 $0 $0 $0 $163.346 
$0 so $0 so so so $0 so so $3,213.539 
$0 so $0 $0 $0 so so so $0 $247,366 
so $0 $0 so $0 $0 so so so $257.099 
$0 $0 so $0 so so so $0 $0 $320,252 
$0 $0 $0 $0 so so $0 $0 so $462,273 
$0 $0 $0 $0 $0 so so $0 $0 $416,458 
$0 $0 $0 so $0 $0 $0 so $0 $596,141 
$0 $0 $0 so $0 $0 $0 so so $1,537,943 
$0 $0 $0 so $0 so $0 $0 $0 $400,434 
so $0 $0 $0 $0 $0 so $0 $0 $437,463 
$0 $0 $0 $0 so $0 $0 so $0 $2,222,789 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $465.987 
$0 $0 $0 $0 $0 $0 so $0 $0 $479,746 
$0 $0 $0 $0 so $0 $0 $0 so $493,085 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $1,979,054 
$0 $0 so $0 $0 $0 $0 $0 $0 $587,356 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $609,743 
$0 $0 $0 $0 $0 $0 $0 $0 so $615.671 
$0 so $0 $0 $0 $0 so $0 $0 $615,752 
$0 $0 so $0 so $0 $0 so $0 $660,342 
$0 $0 $0 $0 $0 $0 $0 so so $3,720,636 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $628,833 
$0 $0 So $0 $0 so $0 $0 So $635,363 
$0 $0 $0 so $0 $0 so $0 $0 $642,176 
$0 $0 $0 $0 $0 $0 so $0 $0 $647,923 
so $0 $0 $0 $0 $0 $0 so so $652,592 
$0 so $0 $0 so $0 $0 so $0 $630,392 
so $0 $0 $0 so so $0 $0 $0 $796,260 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $667.420 
$0 $0 so $0 so $0 $0 so $0 $672,643 
$0 so so $0 $0 $0 $0 so so $676,009 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $1,501,376 
$0 so $0 $0 $0 $0 $0 $0 $0 $696.309 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $702,928 
$0 so so $0 $0 $0 $0 so $0 $746,134 
so $0 $0 $0 $0 $0 $0 $0 $0 $724.035 
$0 so $0 $0 $0 $0 so $0 $0 $723,723 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $730,972 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $969,073 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $693,897 
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EntCostAIIAN 

Scenario 1 

ANNETTA NORTH TOTAL COSTS 

(All cost amounts shown are In current Dollars) 

Raw 
Raw Water 

Year P::~::. P~:::~a Tr•atment :~::~:~ 
Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe 

1 2 3 4 5 • 7 8 • 10 11 12 13 14 15 16 17 18 

1998 $0 so $0 $0 $0 $0 $0 so so $0 $0 $0 so $0 $0 $0 $0 so so so $0 $0 

1999 $0 $0 $0 $0 $0 $0 so so so so $0 $0 $0 so so $0 so so so $0 $0 so 
2000 so $12,660 $0 $0 $16,147 $0 $0 $0 $0 so so so so $0 $0 $0 $0 so $0 $0 $0 $0 

2001 $0 $613 $0 so $80 so $0 so $0 $0 $0 $0 so $0 $0 so so $0 $0 so so so 
2002 so $712 $0 so $90 so $0 $0 so $0 $0 $0 $0 $0 $0 so $0 $0 $0 $0 $0 $0 

2003 $0 $812 $4.548 so $100 $891 $2.438 $0 $209 so $18,249 $0 $0 $0 $0 $0 $0 $0 so $0 $0 $0 

2004 $0 $911 so $0 $109 $0 so $0 $0 $0 $0 so $0 $0 $0 $0 $0 $0 so $0 so $0 

2005 $19,451 $1,056 $100,018 $0 $117 $436 $1,590 so $137 so $7,139 $0 so $0 so so so so $0 so so so 
2006 $8,294 $1,172 $2,337 $385 $124 $11 $39 $0 $3 so $288 $0 $0 so $0 $0 $0 $0 $0 $0 so $0 

2007 $8,729 $1,291 $2.355 $647 $131 S11 S40 so $3 $0 S290 $0 so so $0 so so $0 so so so $0 

2006 $9.181 $1,413 $2,370 S636 $138 S11 S41 $0 S4 so S290 so $0 so so $0 $0 $0 $0 so $0 $0 

2009 $9,649 $1,539 $2.384 $985 $144 $11 $41 so $4 $0 $291 $0 $0 $0 $0 so $0 $0 $0 $0 $0 $0 

2010 $10,156 $1,670 $2.400 $1.101 $150 $11 $41 so S4 $0 $292 so $0 $0 $0 so so $0 $0 so so $0 

2011 $34,887 $2,194 $170,338 $104.649 $155 S11 $42 so $4 $0 $294 so so $0 so so $0 $0 $0 so so $0 

2012 $11,459 $2,362 $7,595 $3,210 $162 $11 $43 so S4 so $301 so $0 $0 $0 so so so $0 so $0 $0 

2013 $12,259 $2,537 $6,126 $3.565 $168 $12 S45 so $4 so $308 $61,015 so so so so so $0 so so $0 so 
2014 $13,108 $8.473 $8,688 $3,909 $174 $12 $46 $0 $4 so $316 $0 so so so $0 so so $0 $0 $0 so 
2015 $17,668 $3,118 $11,711 $4,865 $179 $788 S47 $0 S4 so $13,277 $30,687 $0 $0 so so so $0 $0 so $0 so 
2016 $18,313 $3,227 $12,139 $4,843 $179 S12 $47 so $4 $0 $322 $1,227 so $0 $0 $0 so $0 $0 $0 so so 
2017 $19,018 $28,791 $12.606 $4,832 $179 $12 S47 so $4 so $322 $1,227 $0 $0 $0 so so so so $0 so so 
2018 $19,786 $3,462 $13,115 $131,596 $179 $12 $3,068 $0 $271 $0 $323 $1,227 so $0 $0 $0 $0 $0 so so so $0 

2019 $20,621 $3,589 $13,668 $5,661 $179 $12 $47 so $4 $0 $324 $1,227 $0 $0 so $0 $0 $0 $0 $0 so so 
2020 $22,914 $3,806 $15,188 $5,881 $180 $12 $47 so $4 so $326 $1,227 so $0 so so $0 $0 so so so $0 

2021 $49,763 $3,952 $190,084 $5,936 $180 S12 S48 $0 $4 so $329 $1.227 so $0 so $0 so so so so so $0 

2022 $25,079 $4,107 $16,623 $6,017 $181 $12 $48 $0 $4 $0 $333 $1.227 so $0 so so $0 so so $0 so $0 

2023 $26,294 $4,270 $17,429 $6,118 $181 $12 ... $0 $4 $0 $338 $1,227 so $0 so so $0 so so so so so 
2024 $27.607 $4,442 $18,299 $6,240 $162 $12 $49 so $4 $0 $343 $1,227 so $0 so so so so $0 $0 $0 so 
2025 $32,776 $4,845 $21,725 $152,084 $183 $12 $49 so S4 $0 $350 $1.227 $0 so $0 so $0 $0 $0 $0 $0 $0 

2026 $34,565 $5.052 $22.924 $7,929 $184 S12 $50 $0 $4 $0 $356 $1,227 $0 $0 $0 So so $0 so $0 $0 so 
2027 $36,539 $5,271 $24,220 $8,215 $185 $998 $51 $0 $4 so $366 $1.227 $0 $0 $0 $0 so $0 $0 $0 $0 so 
2028 $36,651 $5,502 $25.619 $8,536 $187 S12 $51 $0 $5 so $377 $1.227 $0 $0 $0 $0 $0 $0 so $0 so $0 

2029 $40.044 $5,695 $26,542 $8,771 $188 $13 152 so $5 $0 $388 $1,227 so $0 $0 $0 $0 $0 so so $0 $0 

2030 $41,478 $12,171 $27,493 $9,014 $189 $13 $53 so $5 so $400 $1,227 so so so so $0 so so so so $0 

2031 $85,404 $6,100 $291,027 $131.355 $191 $13 $54 $0 S5 so $412 $1,227 so $0 so $0 $0 so $0 $0 $0 so 
2032 $44,184 $6,267 $29,287 $10,364 $191 S13 $54 so $5 so $417 $1,227 so so so so so so so so $0 $0 

2033 $45,445 $6.481 $30,123 $10,654 $192 $13 $55 $0 $5 $0 $423 $1.227 $0 so $0 so so so $0 $0 so $0 

2034 $46,761 $6,681 $30,995 $10,957 $192 S13 $55 so $5 $0 $429 $1.227 $0 $0 $0 so $0 so $0 so $0 $0 

2035 $48,021 $6,883 $31,830 $11,258 $193 Sl3 $55 so $5 $0 $435 $1,227 $0 $0 so $0 so $0 $0 $0 $0 so 
2036 $49,224 $7,086 $32,627 $11.553 $194 $13 $56 $0 $5 so $440 $1,227 $0 $0 $0 $0 $0 so $0 $0 $0 $0 

2037 $50,469 $34,914 $33,452 $11,856 $194 $13 $56 $0 S5 $0 $446 $1,227 $0 $0 $0 so $0 $0 $0 so $0 $0 

2038 $51,757 $7,513 $34,307 $12,166 $195 $14 $56 so $5 $0 $22,172 $1,227 so $0 $0 so $0 $0 so $0 $0 $0 

2039 $53,092 $7,738 $35,191 $12,465 $196 $14 $57 so $5 so $459 $1,227 so so so so $0 $0 $0 so so so 
2040 $54,473 $7,970 $36.107 $12,813 $196 $14 $57 so S5 $0 $465 $1,227 $0 so so so so so so $0 $0 $0 

2041 $55.904 $6,211 $37,055 $13,146 $197 $14 $58 $0 $5 $0 $471 $1,227 so so $0 so so so so so $0 $0 

2042 $57,386 $8,459 $38,037 $154,655 $198 $14 ... so $5 $0 $478 $1,227 so so so so so $0 $0 $0 $0 so 
2043 $58.920 $8.717 $39,054 $14.613 $196 $14 $56 $0 $5 $0 $485 $1,227 $0 $0 so $0 so $0 $0 so $0 so 
2044 $60,509 $8,983 $40,108 $14,888 $199 $14 $59 $0 $5 $0 $491 $1,227 so $0 $0 $0 $0 $0 $0 $0 so $0 

2045 $62,155 $15,873 $41,199 $15,172 $200 $14 $59 $0 $5 $0 $498 $1.227 $0 so so $0 $0 so $0 $0 $0 $0 

2046 $63,860 $9,543 $42,329 $15,465 $200 $1,381 $59 so $5 $0 $505 $1,227 so $0 $0 $0 $0 $0 so so so so 
2047 $65.627 $9,837 $43,500 $15,768 $201 $14 $60 $0 $5 so $512 $1.227 $0 $0 so $0 so so so $0 so so 
2046 $67,456 $10.142 $44,713 $16,080 $201 $14 $60 $0 $5 $0 $520 $1,227 $0 $0 $0 $0 so so so $0 $0 so 
2049 $69,352 $10,457 $45,969 $56,332 $202 $14 $4.906 $0 $5 so $527 $1,227 so $0 $0 so so so so $0 $0 $0 

2050 $71,316 $10,784 $47,271 $16,735 $29,407 $15 161 $0 $5 so $535 $1,227 $0 $0 so $0 so $0 $0 $0 $0 $0 

~-~----

! 

Total 

so 
$0 

$28,807 
$693 
$803 

$27,248 
$1.020 

$129,944 
$12,653 
$13,497 
$14,265 
$15.047 
$15,825 

$312.574 
$25.148 

$108,038 
$34,728 
$62,346 
$40,314 
$67,038 

$173,036 
$45.334 
$49,585 

$251,538 
$53,632 
$55,922 
$58,406 

$213.2561 
$72,327 
$77,0781 
$60,168 
$82,925 
$92,044 

$515,768 
$92,029 
$94,617 
$97,316 
$99,921 

$102,426 
$132.633 
$129,413 
$110,463 
$113,328' 
$116,291 
$260,517 
$123,292 
$126.484 
$138,403 
$134,576 
$136.752 
$140,420 
$188,993 
$177,356 
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Year 

19 .. 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2006 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 

Raw 
Water 

so 
$0 
so 
so 
$0 
so 
so 

$49,328 
$21,032 
$22.136 
$23.281 
$24,469 
$25,755 
$88,468 
$29,058 
$31,087 
$33,239 
$44,803 
$46,439 
$48.227 
$50,175 
$52,292 
$58,106 

$126,191 
$63,597 
$86,679 
$70,008 
$83,114 
$87,703 
$92.658 
$98,014 

$101,545 
$105,182 
$216,571 
$112,043 
$115,242 
$118,578 
$121,775 
$124,824 
$127,981 
$131,249 
$134,632 
$138,136 
$141.764 
$145,521 
$149,412 
$153,442 
$157,616 
$161,940 
$166,419 
$171,059 
$175,867 
$160.847 

Raw 
Water 

Pipe 
2 

so so $0 $0 $0 
so so so $0 so 

$32,103 so $0 $40,948 so 
$1,555 $0 $0 $204 so 
$1,807 $0 so $229 so 
$2,058 $11,534 so $253 $2,261 
$2,310 so so $276 so 
$2.677 $253,631 so $297 $1,106 
$2,971 $5,925 $976 $316 S27 
$3,273 $5,971 $1,640 $333 $27 
$3,563 $6,010 $2,125 $350 $28 
$3.902 $6,044 $2,497 $365 $28 
$4.234 $6,086 $2,792 $380 $28 
$5.564 $431,951 $265,373 $394 $26 
$5,990 $19,261 $8,140 $410 S29 
$6,433 $20,606 $9,041 $425 $29 

$21.486 $22,032 $9,911 $440 SJO 
$7,908 $29,697 $12,3l8 $455 $1,999 
$8,182 $30,781 $12.282 $454 S31 

$73,009 $31,967 $12.252 $454 $30 
$8,778 $33.258 $333,707 $454 SJO 
$9,101 $34,661 $14,356 $455 $30 
$9,651 $38,515 $14,912 $455 $30 

$10,022 $482,025 $15,058 $457 $30 
$10.414 $42,155 $15,259 $458 S30 
$10,827 $44.197 $15,514 $460 S30 
$11,263 $46,404 $15,824 $462 $30 
$12,286 $55,091 $385,661 $464 S31 
$12,812 $58,133 $20,108 $467 S31 
$13,367 $61,417 $20,833 $470 $2,531 
$13,953 $64,967 $21,648 $473 $32 
$14,442 $67,308 $22,242 $477 $32 
$30,864 $69,719 $22.659 $480 S33 
$15,469 $738,002 $333,096 $484 $33 
$15,943 $74,266 $26,281 $485 S33 
$16,434 $76,387 $27,017 $487 $33 
$16,943 $78,598 $27,786 $488 $34 
$17.455 $80,717 $28,548 $490 S34 
$17,970 $82,738 $29.296 $491 $34 
$88,537 $84,830 $30,064 $493 $34 
$19,053 $86,997 $30,852 $494 S34 
$19,622 $89,239 $31.661 $496 S35 
$20.212 $91,562 $32,491 $498 S35 
$20,821 $93,966 $33,343 $499 S35 
$21,452 $98,457 $392,181 S501 $35 
$22,104 $99,036 $37,057 $503 SJ5 
$22,779 $101,707 $37,755 S504 $36 
$40,252 $104,474 $38,475 $506 S38 
$24.199 $107,340 $39,216 $508 $3,601 
$24,946 $110;309 $39,985 S509 S38 
$25,719 $113,385 $40,776 $511 $37 
$26,519 $116,571 $142,849 $513 S37 
$27,346 $119,872 $42,437 $74,571 $37 

Scenario J 

ANNETTA TOTAL COSTS 

(All cost amounts shoiNfl are in current Dollars) 

Pipe Pipe Pipe Plpo Pipe Pipe Pipe Pipe 
3 4 5 • 7 8 9 10 

so $0 $0 so $0 $0 $0 so 
$0 so $0 $0 so so $0 so 
so so $0 so $0 $0 so $0 
$0 $0 so so $0 $0 $0 so 
so so $0 $0 $0 so $0 $0 
so $0 so $0 $0 so $0 $10,374 
$0 $0 so $0 $0 so so $0 
$0 $0 $0 $0 $0 so $0 $6,613 
so $0 $0 so $0 so so $0 
$0 so $0 so so so so so 
$0 $0 $0 so $0 $0 $0 $0 
$0 $0 $0 so $0 $0 $0 $0 
so $0 $0 $0 $0 $0 so $0 
$0 $0 so $0 $0 $0 $0 $0 
so so $0 so $0 $0 $0 $0 
$0 $0 so so $0 $0 so $0 
so so $0 $0 so $0 so so 
$0 so $0 $0 so so $0 so 
$0 $0 so $0 so so $0 $0 
$0 so $0 $0 so so $0 $0 
so so so so $0 $0 $0 so 
$0 so so $0 so $0 $0 so 
$0 $0 $0 $0 so $0 $0 $0 
$0 so so $0 $0 so $0 so 
$0 so so $0 $0 so $0 $0 
$0 so so so $0 $0 $0 so 
so so $0 $0 $0 so so so 
so so so so $0 so $0 $0 
so so so so so so $0 $0 
$0 $0 so $0 $0 $0 $0 $9,800 
$0 $0 $0 $0 $0 $0 so so 
so so $0 $0 $0 so $0 so 
$0 $0 $0 $0 $0 so $0 so 
$0 so $0 $0 $0 so $0 so 
so so so so $0 $0 so $0 
so $0 so so $0 so so so 
so $0 $0 $0 so $0 $0 so 
$0 $0 $0 so so $0 $0 so 
so $0 $0 $0 so $0 $0 $0 
$0 so $0 so $0 $0 so so 
$0 so so so $0 $0 $0 so 
$0 so so $0 so so $0 $0 
so so $0 $0 so $0 so so 
$0 so so so so so so so 
so so so $0 so so so so 
so so $0 $0 so so $0 so 
$0 $0 so so so so so so 
so so so $0 so $0 so $0 
$0 so $0 $0 so so so $0 
$0 so so so so $0 so so 
$0 so $0 so so so so so 
$0 $0 so so so $0 $0 so 
so $0 $0 so so so $0 so 

Pipe Pipe Pipe Plpo Pipe Pipe Plpo Pl .. 
11 12 13 14 15 16 17 11 Total 

$0 $0 $0 so so so $0 $0 $0 
so so $0 so so so so $0 so 
$0 $0 so $0 so so so $0 $73,051 
$0 $0 so so $0 $0 $0 so $1,758 
$0 $0 so so so $0 $0 so $2,036 
$0 $0 $0 $0 so $0 so $0 $26,480 
$0 $0 so $0 $0 $0 so so $2,565 
$0 $0 so $0 so so so so $313,650' 
so so so so so so so so $31.247 
$0 so so so $0 $0 $0 $0 $33,361 
$0 $0 $0 $0 $0 $0 $0 so $35,376 
$0 so $0 so $0 $0 $0 so $37,306 
so so $0 $0 $0 so $0 so $39,274 
$0 so so $0 $0 so so $0 $791.778 
so so $0 so so so so so $62,888 
so $9,691 $176,365 $0 so so $0 $0 $253,696 
so so $0 so $0 so so $0 $87,136 
so $5,816 $88.192 so $0 $0 $0 $0 $191,207 
$0 $138 $2,672 so $0 so so so $100,980 
so $135 $2,672 so $0 $0 $0 $0 $168.746 
so $132 $2,672 so so $0 $0 so $429,207 
so $129 $2,672 so $0 $0 $0 so $113,697 
$0 $126 $2,672 $0 so $0 so so $124.469 
so $124 $2,672 so so $0 so $0 $636,580 
so $122 $2.672 so $0 $0 so $0 $134,708 
so $120 $2,672 so so so so $0 $140,500 
$0 $119 $2,672 so $0 so so $0 $146,781 
so $117 $2,672 so so so so $0 $539,437 
so $118 $2,672 so so so so so $182,044 
so $118 $2.672 $0 $0 so so $0 $203,867 
$0 $119 $2.672 so $0 so $0 so $201,876 
so $119 $2.672 so so so so $0 $208,636 
so $119 $2,672 so $0 $0 so so $231,929 
so $120 $2,672 so so so so $0 $1.306,447 
$0 $120 $2,672 so so so $0 so $231,843 
$0 $120 $2,672 so so so $0 $0 $238,392 
$0 $120 $2.672 $0 $0 so $0 so $245,219 
so $121 $2,672 so so so $0 $0 $251,611 
$0 $121 $2,672 $0 so $0 $0 $0 $258,147 
so $121 $2,672 so so $0 so so $334,733 
so $121 $2.672 $0 so so so so $271,473 
so $121 $2,672 so so so so so $278,479 
so $122 $2,672 $0 so so $0 $0 $285,727 
$0 $7.914 $2.672 so $0 $0 $0 so $301,015 
so $122 $2,672 so so so so $0 $658,941 
so $122 $2,672 so so $0 so so $310,941 
so $122 $2,672 so $0 so so $0 $319,017 
so $123 $2,672 so so $0 so so $344,154 
so $123 $2,672 $0 so $0 $0 so $339,501 
$0 $123 $2,672 so so so $0 so $345,000 
so $123 $2,672 $0 so so $0 so $354.283 
so $123 $2.672 so so so so so $465,151 
$0 $124 $2.672 so $0 so $0 so $447,907 
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1998 $0 
1999 $0 
2000 $0 
2001 $0 
2002 $0 
2003 so 
2004 $0 
2005 $31,049 
2006 $13,239 
2007 $13,934 
2008 $14,654 
2009 $15,403 
2010 $16,212 
2011 $55.686 
2012 $18.291 
2013 $19,568 
2014 $20,923 
2015 $28,202 
2016 $29,232 
2017 $30,357 
2018 $31,583 
2019 $32,916 
2020 $36,576 
2021 $79.433 
2022 $40,032 
2023 $41,972 
2024 $44,067 
2025 $52,318 
2026 $55.206 
2027 $58,325 
2028 $61,696 
2029 $63,919 
2030 $66,209 
2031 $136,324 
2032 $70,527 
2033 $72,541 
2034 $74,641 
2035 $76,653 
2036 $78,572 
2037 $80,559 
2038 $82,616 
2039 $84.746 
2040 $86,952 
2041 $89,235 
2042 $91,600 
2043 $94,050 
2044 $96,586 
2045 $99,214 
2046 $101,936 
2047 $104,755 
20-48 $107.676 
2049 $110,702 
2050 $113,837 

Raw 
Water 
lntaka/ 

$0 $0 $0 
$0 $0 $0 

$20,206 $0 so 
$979 $0 $0 

$1,137 so $0 
$1,295 $7,260 $0 
$1.454 $0 $0 
$1,685 $159,652 $0 
$1,870 $3,730 $614 
$2,060 $3,758 $1,033 
$2.255 $3,783 $1,338 
$2,456 $3,805 $1,572 
$2,665 $3,831 $1,757 
$3,502 $271,898 $167,043 
$3,771 $12,124 $5,124 
$4.049 $12,971 $5,691 

$13,524 $13,868 $6.239 
$4,978 $18,693 $7,766 
$5,150 $19,376 $7,731 

$45,956 $20,122 $7,712 
$5,525 $20,935 $210,057 
$5,729 $21,818 $9,037 
$6,075 $24,244 $9,367 
$6,309 $303,417 $9,479 
$6,555 $26,535 $9,605 
$6,815 $27,621 $9,766 
$7,090 $29,209 $9,960 
$7,734 $34,676 $242,760 
$8,065 $36,593 $12,657 
$8,414 $38,660 $13,113 
$8,783 $40,894 $13,626 
$9,091 $42,368 $14,000 

$19,428 $43,885 $14,389 
$9,737 $464,546 $209,672 

$10,035 $46,748 $16,543 
$10,345 $48,083 $17,006 
$10,665 $49,475 $17,490 
$10,987 $50,808 $17,970 
$11,311 $52.081 $18,441 
$55,731 $53,398 $18.924 
$11,993 $54,761 $19,420 
$12,352 $56,173 $19,929 
$12}23 $57,635 $20,452 
$13,106 $59,148 $20,988 
$13,503 $60,716 $246,664 
$13,914 $62,340 $23,326 
$14,338 $64,021 $23,765 
$25,337 $65,763 $24,219 
$15,232 $67,567 $24,686 
$15,703 $69,435 $25,169 
$16,189 $71,372 $25,667 
$16,693 $73,377 $89,919 
$17.213 $75,455 $26,713 

Pipo Pipe 
1 2 

so so 
$0 $0 

$25,775 $0 
$128 so 
$144 so 
S160 $1.423 
$174 $0 
$187 $696 
$199 S17 
$210 S11 
$220 S17 
$230 S17 
$239 $16 
$248 S18 
$258 S18 
$268 $19 
$277 $19 
$286 $1,258 
$286 $19 
$286 S19 
$286 S19 
$286 $19 
$287 S19 
$287 S19 
$288 S19 
$269 S19 
$291 $19 
$292 S19 
S294 S19 
S298 $1,593 
$298 $20 
S300 S20 
S302 $20 
$304 S21 
$305 S21 
S308 S21 
$307 S21 
$308 S21 
$309 $21 
$310 $21 
$311 S22 
$312 $22 
$313 $22 
$314 S22 
$315 $22 
$316 S22 
$311 S22 
$318 S23 
$319 $2,204 
$321 S23 
$322 S23 
$323 $23 

$46,940 $23 

Scenario 1 

ANNETTA SOUTH TOTAL COSTS 

(All cost amounts shown are in current Dollars) 

Pipe Pipe Pipe Pipo Pipo Pipe Pipo 
3 4 5 • 7 • 9 

$0 $0 $0 $0 so $0 $0 
so so so $0 $0 $0 $0 
so so $0 $0 $0 so $0 
$0 so $0 $0 $0 so $0 
$0 so $0 $0 so $0 $0 
$0 so $0 $0 $0 $0 $0 
$0 $0 $0 $0 so $0 $0 
$0 so $0 $0 $0 $0 so 
so so $0 so $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 
so so $0 $0 $0 $0 $0 
so so so so so $0 $0 
so so $0 $0 $0 $0 $0 
so $0 so $0 $0 $0 so 
so so $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 so $0 so so 
$0 $0 $0 $0 so $0 so 
$0 so so $0 $0 $0 so 
$0 so $0 so so $0 $0 
so $0 $0 $0 $0 $0 so 
$0 $0 $0 so so $0 so 
so $0 $0 so $0 $0 so 
so $0 $0 $0 $0 $0 $0 
$0 $0 so $0 so $0 $0 
so so $0 $0 so $0 so 
$0 $0 so so $0 $0 $0 
$0 $0 $0 so $0 so so 
$0 so $0 $0 $0 $0 so 
$0 so $0 so so so $0 
so $0 $0 $0 $0 so so 
so $0 $0 $0 $0 so so 
so $0 $0 so $0 $0 $0 
$0 $0 $0 so so $0 $0 
$0 $0 so so so so so 
so so $0 $0 $0 $0 so 
$0 $0 so $0 so so so 
so $0 $0 $0 so $0 $0 
so so so $0 $0 $0 $0 
$0 $0 $0 so so so $0 
$0 $0 so $0 $0 so $0 
so so so so $0 $0 $0 
so $0 $0 $0 $0 so $0 
so $0 $0 $0 so so $0 
$0 $0 so $0 $0 $0 $0 
so so $0 so $0 $0 $0 
$0 $0 so so $0 $0 $0 
$0 $0 so $0 so so so 
$0 so $0 $0 $0 so so 
$0 so $0 $0 so $0 $0 
so so $0 $0 so $0 $0 
so $0 so so $0 $0 $0 
$0 $0 so $0 $0 $0 $0 

Pipe Pipe Pipo Pipo Pipe Pipe Pipo Pipe Pipe 
10 11 12 13 14 15 16 17 16 Total 

$0 $0 $0 so so $0 $0 so so d $0 $0 $0 $0 $0 so $0 so $0 
$0 $0 $0 $0 $0 $0 so $0 so $45.9831 
$0 $0 $0 $0 $0 $0 $0 $0 so $1.107 
$0 $0 $0 $0 $0 so so so $0 $1,282 

$6,530 $0 $0 $0 $0 so $0 $0 $0 $16,668 
so $0 $0 $0 $0 $0 $0 $0 so $1,627 

$4,163 $0 $0 $0 $0 so so so $0 $197,432 
so $0 $0 $0 $0 so $0 $0 $0 $19,669 
$0 $0 $0 so $0 so so $0 $0 $21,012 
$0 $0 $0 so $0 $0 so so $0 $22.268 
$0 $0 $0 $0 $0 $0 $0 so so $23,483 
$0 $0 $0 so so so $0 so so $24,722 
$0 $0 $0 $0 so so so so so $498,396 
$0 so $0 $0 so $0 $0 $0 $0 $39.586 
$0 $0 $6,100 $0 $21,798 $109,890 $0 $0 $0 $180.353 
$0 so $0 so $0 $0 $0 $0 $0 $54.850 
$0 $0 $3,661 $0 $12,798 $54,945 $0 $0 $0 $132,587 
so $0 $87 so $299 $1,665 $0 $0 so $63,845 
$0 $0 S85 so $287 $1,665 so $0 so $106,490 
$0 $0 $83 $0 $277 $1,665 $0 $0 so $270,430 
$0 $0 S81 $0 $268 $1,665 $0 $0 $0 $71,819 
$0 $0 $79 $0 $260 $1,665 so so $0 $78,591 
$0 $0 S78 so $253 $1.665 so so so $400,940 
$0 so S77 so $247 $1,665 $0 so $0 $85,024 
$0 $0 $76 $0 $242 $1,665 so $0 $0 $66,665 
so $0 S75 $0 $237 $1,665 $0 $0 $0 $92,613 
so $0 $74 $0 $233 $1,665 so so so $339,772 
$0 so $74 so $234 $1.665 so so so $114,807 

$6,169 so $74. so $235 $1,665 so so $0 $128,545 
$0 so S75 $0 $237 $1,665 $0 $0 so $127,293 
$0 $0 S75 $0 $238 $1,665 $0 so so $131.675 
$0 $0 S75 $0 $239 $1,665 so so so $146.213 
so $0 $75 $0 $241 $1,665 so so so $822.585 
so $0 S76 so $241 $1,665 so $0 so $146,161 
$0 so S76 so $242 $1,665 $0 so so $150,284 
so so S76 $0 $242 $1.665 so so $0 $154,562 
$0 $0 S76 so $243 $1,665 so $0 so $158.731 
$0 $0 S76 $0 $243 $1,665 so so so $162,720 
so $0 $76 so $244 $1,665 $0 so so $210,929 
$0 $0 $76 so $244 $1.665 so so $0 $171,110 
$0 so S76 so $245 $1,665 $0 so so $175,521 
so $0 $17 $0 $246 $1,665 $0 $0 so $180,083 
$0 so $4,982 $0 $246 $1,665 $0 so so $169,707 
so $0 S77 so $247 $1.665 $0 $0 $0 $415,009 
$0 $0 S77 so $247 $1,665 so so so $195,957 
so $0 $17 $0 $248 $1,665 so $0 so $201,041 
$0 $0 $17 so $249 $1,665 so $0 $0 $216,864 
so so S77 $0 $249 $1.665 $0 $0 $0 $213,936 
$0 $0 $77 so $250 $1,665 so so so $217,398 
$0 $0 $78 $0 $251 $1,665 so $0 $0 $223,242 
so so S78 $0 $251 $1,665 $0 so so $293,030 
$0 $0 $76 $0 $252 $1,665 $0 $0 $0 $282,176 
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Year 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2046 
2049 
2050 

EntCostAIIFWN 

Raw 
Row Water 

Wat11r Intake/ Storage/ 
Purchase Pumping Treatmen1 Pumping 

so so so so 
so so so so 
so so so so 
so $130 so so 
so $256 so $0 
so $378 $2,117 so 
so $496 so so 

$11,784 $639 $60,591 $0 
$5,414 S765 $1,525 $0 
$6,019 S890 $1,624 so 
$6,596 $1,015 $1,703 so 
$7.151 $1,141 $1,767 so 
$7,708 $1,267 $1,821 so 

$26,959 $1,695 $131,630 $22.178 
$8,976 $1,850 $5,950 $1,152 
$9.699 $2,007 $6,429 $1,660 

$10,444 $6,751 $6,923 $2,131 
$14,143 $2,496 $9,375 $2.947 
$15,202 $2,678 $10.076 $3,423 
$16,307 $24,687 $10,809 $3,872 
$17.464 $3,055 $11,576 $117,163 
$18,678 $3,251 $12,381 $5,512 
$21.240 $3,528 $14,079 $6.184 
$45,094 $3,581 $172.250 $6,105 
$22.217 $3.638 $14,726 $6,046 
$22,771 $3,697 $15,093 $6,011 
$23,372 $3,760 $15,492 $5,993 
$27,125 $4,010 $17,980 $142.798 
$27,981 $4,088 $18,547 $7,278 
$28,899 $4.169 $19,155 $7,372 
$29.884 $4,254 $19,808 $7,488 
$30,266 $4,304 $20,062 $7,521 
$30,648 $8,993 $20,314 $7.557 
$61,689 $4,406 $210,214 $107,645 
$31,607 $4,497 $20,950 $8,303 
$32,194 $4,591 $21,339 $8,344 
$32,802 $4.687 $21,742 $8,389 
$33,353 $4,781 $22,108 $8,426 
$33,848 $4.673 $22,436 $6,453 
$34,355 $23,767 $22,772 $8,480 
$34,876 $5,063 $23,117 $8.507 
$35,409 $5,161 $23,471 $8,534 
$35,957 $5,261 $23,833 $8,561 
$36,518 $5.363 $24,205 $8.589 
$37,093 $5,468 $24,587 $99,967 
$37,683 $5,575 $24,978 $9,346 
$38,288 $5,684 $25,379 $9,421 
$38,908 $9,936 $25,790 $9,498 
$39,543 $5,909 $26,211 $9,576 
$40,194 $6,025 $26,642 $9,857 
$40.862 $6,144 $27,085 $9.740 
$41,545 $8,265 $27,538 $33,745 
$42.245 $6,388 $28,002 $9,913 

Pipo Pipo 
1 2 

so so 
so $0 
$0 so 

S11 so 
$32 $0 
$47 $415 
$59 so 
S71 S264 
$81 S7 
$91 S7 
S99 $8 

$107 ~8 
$114 so 
$120 S9 
$127 S9 
$133 S9 
$138 S9 
S144 $631 
$149 $10 
$154 $10 
$158 S11 
$162 $11 
$166 $11 
$163 $11 
$160 $11 
$157 S10 
$154 S10 
$151 $10 
$149 $10 
$146 $790 
$144 S10 
$142 S10 
$140 S9 
$138 S9 
$137 S9 
$136 $9 
$135 $9 
$134 S9 
$133 $9 
$132 $9 
$131 $9 
$130 $9 
$130 S9 
$129 $9 
$128 $9 
$127 $9 
$126 $9 
$125 $9 
$124 $855 
$123 $9 
$122 $9 
$121 S9 

$17,420 S9 

Scenario 1 

FORT WORTH NORTH ETJ TOTAL COSTS 

(All cost amounts shown are in current Dollars) 

Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
3 4 5 • 7 • • 10 

$0 so $0 $0 so so so so 
so so $0 so so $0 so $0 
so $0 so $0 so so so so 
so $0 so $0 so $0 so so 
$0 $0 $0 $0 so $0 $0 $0 

$1,135 $0 $0 $0 $0 $0 $0 $0 
so so so so $0 $0 so $0 

S963 so $0 $0 $0 $0 so $0 
S26 so $0 $0 so $0 so $0 
$28 $0 $0 so so so $0 $0 
S29 so $0 so $0 so $0 so 
S30 $0 $0 $0 $0 so $0 $0 
S31 so $0 so $0 so so $0 
S32 so $0 $0 so $0 so so 
S34 $0 $0 so so $0 $0 $0 
S35 $0 $0 so $0 $0 $0 $0 
$37 so $0 $0 so so $0 $0 
S38 so so $0 so $0 $0 $0 
$39 $0 $0 $0 $0 $0 $0 $0 
$40 $0 $0 $0 $0 $0 $0 $0 

$2,708 $433,125 $0 so $0 so $0 $0 
$43 $0 $0 $0 $0 so $0 $0 
$44 $164,062 $0 $0 $0 $0 $0 $0 
$43 $6.562 $0 $0 $0 $0 $0 $0 
$43 $6,562 so $0 $0 $0 $0 so 
S42 $6,562 $0 so so $0 $0 $0 
S41 $6,562 $0 $0 $0 so $0 $0 
$41 $6,562 $0 $0 $0 $0 $0 $0 
$40 $6.562 so $0 so so $0 $0 
S40 $6,562 $0 $0 $0 $0 $0 so 
S40 $6,562 $0 so $0 $0 $0 $0 
S39 $6,562 $0 so so $0 $0 so 
$39 $6,562 $0 $0 so so so $0 
$39 $6.562 $0 $0 $0 so $0 $0 
$39 $6,562 $0 $0 $0 $0 $0 so 
$39 $6,562 $0 $0 $0 $0 $0 $0 
$39 $6,562 $0 $0 so $0 $0 $0 
$38 $6,562 $0 $0 $0 $0 $0 $0 
S3B $6,562 $0 $0 $0 $0 $0 so 
S38 $6,562 $0 $0 $0 $0 $0 $0 
$38 $6,562 $0 $0 $0 so $0 $0 
S36 $6.562 $0 $0 $0 $0 $0 $0 
$38 $6,562 $0 $0 $0 $0 $0 $0 
$38 $6,562 $0 $0 so $0 $0 $0 
$37 $6.562 $0 so $0 $0 $0 $0 
S37 $6,562 so $0 so $0 $0 $0 
$37 $6,562 $0 $0 $0 $0 $0 $0 
S37 $6,562 $0 $0 $0 so $0 $0 
$37 $6.562 $0 so so $0 so $0 
$37 $6,562 so $0 so $0 $0 $0 
$36 $6,562 $0 so $0 so $0 $0 

$2,939 $6,562 $0 so $0 $0 so $0 
$36 $6,562 $0 so so $0 $0 so 

Pipe Pipo Pip• Pipe Pipe Pipe Pipe Pipo 
11 12 13 14 15 16 17 11 Totill 

so so so so so so so so sol 
$0 $0 $0 so so so so so so 
$0 so so so so so so so so 
so $0 so $0 so so so $0 $147 
$0 $0 $0 so $0 so $0 $0 $288 
$0 so $0 $0 so $0 $0 so $4.092 
$0 so $0 so so $0 $0 $0 $556 
$0 $0 so so so so so so $74,313 
so so $0 so $0 so so so $7.818 
so so $0 $0 so so so so $8,658 
$0 so so $0 so so so so $9,449 
$0 so $0 so $0 so so so $10,204 
so so $0 so so so so $0 $10.950 
$0 $0 so $0 so $0 $0 so $182,624 
$0 so so so so so so so $16.098 
so so so $0 $0 $0 so $0 $19.973 
$0 so so so so so $0 so $26,433 
$0 $0 $0 $0 so $0 so so $29,774 
$0 $0 $0 $0 $0 $0 $0 $0 $31.577 
$0 $0 so $0 $0 $0 $0 $0 $55,879 
so $0 so $0 so $0 so so $585,260 
$0 $0 $0 $0 $0 $0 $0 so $40,038 
$0 $0 $0 $0 $0 so $0 $0 $209,316 
$0 so $0 $0 $0 so $0 $0 $233,810 
$0 $0 so so so $0 $0 $0 $53.404 
$0 $0 so so so $0 $0 so $54,345 
$0 so $0 $0 so so so so $55,365 
$0 $0 $0 $0 $0 so so so $198,677 
$0 so so so $0 so $0 so $64,655 
$0 so. $0 so so $0 so $0 $67,134 
$0 $0 so $0 $0 so so so $68,190 
$0 $0 $0 $0 so so so so $68,907 
$0 so so so $0 so $0 so $74,263 
so $0 $0 $0 $0 $0 $0 $0 $390.702 
$0 $0 $0 $0 so so so $0 $72,105 
$0 $0 $0 $0 so $0 $0 $0 $73,215 
$0 $0 $0 so so $0 so $0 $74.365 
so $0 $0 $0 $0 so $0 $0 $75.412 
$0 $0 $0 $0 so $0 so $0 $76,352 
$0 $0 $0 $0 $0 $0 $0 $0 $96,116 
$0 $0 $0 $0 $0 so $0 $0 $78,303 
$0 $0 $0 $0 $0 so $0 $0 $79,315 
$0 $0 $0 $0 $0 $0 $0 so $80,351 
$0 $0 $0 $0 $0 so so $0 $81,413 
$0 $0 $0 $0 $0 so $0 so $173,851 
so $0 $0 $0 $0 so so $0 $84,317 
$0 $0 $0 $0 $0 $0 $0 $0 $85,506 
$0 so $0 $0 $0 $0 $0 so $90,864 
$0 so $0 $0 $0 $0 so $0 $68,817 
$0 $0 $0 so so $0 so $0 $89,250 
so so $0 so so so so so $90,560 
$0 so so $0 $0 $0 $0 so $118,724 
$0 so $0 so so so so $0 $110,575 
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Year 

1996 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2006 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2026 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 

EntCostAIIFWS 

Raw 
Raw W01ter 

Wilter Intake/ Storage/ 
Purchase Pumolno Treatment Pumolna 

$0 $0 $0 $0 
$0 $0 $0 $0 
$0 $0 $0 $0 
$0 $57 $0 $0 
$0 $112 $0 $0 
$0 $165 $924 $0 
$0 $217 $0 $0 

$5,141 $279 $26,43$ $0 
$2,362 $334 $665 $0 
$2,626 $368 $708 $0 
$2,877 $443 $743 $0 
$3,120 $498 $771 $0 
$3,363 $553 $795 $0 

$11,762 $740 $57,427 $9.876 
$3,916 $607 $2,596 $503 
$4,232 $876 $2,805 $724 
$4,557 $2.945 $3,020 $930 
$8,170 $1,089 $4,090 $1,286 
$6,632 $1.169 $4,396 $1,493 
$7,114 $10,770 $4,716 $1,689 
$7,619 $1,333 $5.050 $51,115 
$8,149 $1.418 $5,401 $2,405 
$9,267 $1,539 $6,142 $2,698 

$19,673 $1,562 $75,148 $2,663 
$9,693 $1,587 $6.425 $2,639 
$9,934 $1,613 $6,585 $2,622 

$10,196 $1,640 $6,759 $2,615 
$11,834 $1,749 $7,844 $62,299 
$12,207 $1,763 $8.091 $3,175 
$12.608 $1,819 $8,357 $3,216 
$13,038 $1,856 $8,642 $3.267 
$13.204 $1,878 $6,752 $3,281 
$13,371 $3,923 $6,863 $3,297 
$26,913 $1,922 $91,711 $46,963 
$13,789 $1,962 $9,140 $3,622 
$14.045 $2,003 $9,310 $3,640 
$14,311 $2,045 $9,486 $3,660 
$14,551 $2.066 $9,645 $3,676 
$14,767 $2,126 $9,788 $3,688 
$14,988 $10,369 $9,935 $3,699 
$15,215 $2,209 $10,085 $3,711 
$15,448 $2,252 $10,240 $3,723 
$15,687 $2.295 $10,398 $3,735 
$15,932 $2,340 $10,560 $3,747 
$16,183 $2,386 $10,727 $43,613 
$16,440 $2,432 $10,897 $4,077 
$16,704 $2.480 $11,072 $4,110 
$18,975 $4,335 $11,251 $4,144 
$17,252 $2,578 $11,435 $4,178 
$17.536 $2,629 $11,623 $4,213 
$17,827 $2,680 $11,816 $4,249 
$18,125 $2,733 $12,014 $14.722 
$18,431 $2,787 $12.217 $4,325 

Pipe ., .. 
1 2 

$0 $0 
$0 $0 
$0 $0 
$7 $0 

$14 $0 
$20 $181 
$26 $0 
$31 $115 
$35 $3 
$40 $3 
$43 $3 
$47 $4 
$50 i4 
$52 $4 
$55 $4 
$56 $4 
$60 $4 
$63 $275 
$65 $4 
$67 $4 
$69 $5 
$71 $5 
$73 $5 
$71 $5 
$70 $5 
$68 $5 
S67 $4 
$66 $4 
S65 $4 
$64 $344 
$63 $4 
$62 $4 
S61 $4 
$60 $4 
$60 $4 
$59 $4 
$59 S4 
$59 $4 
$56 $4 
$56 $4 
$57 $4 
$57 $4 
$57 $4 
$56 $4 
$56 S4 
$55 $4 
$55 $4 
$54 $4 
$54 $373 
$54 $4 
$53 $4 
$53 $4 

$7,600 $4 

Scenario 1 

FORT WORTH SOUTH ET J TOTAL COSTS 

(All cost amounts shown are in current Dollars) 

Plpo Pipe ., .. Pipe ., .. Pipe Pipe Pipe 
3 4 5 6 7 8 • 10 

$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $831 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 so $689 
$0 so $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 so $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 so 
$0 $0 $0 $0 $0 $0 so $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 so $0 $0 $0 $0 $0 so 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 so $0 $0 $0 so 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 so $0 so 
$0 $0 so $0 $0 $0 so $0 
$0 so $0 $0 $0 $0 so $1,333 
$0 $0 $0 $0 $0 $0 $0 so 
$0 so $0 $0 $0 so $0 $0 
$0 $0 so $0 $0 $0 $0 $0 
$0 $0 $0 $0 so $0 so $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 so $0 
$0 so $0 $0 $0 $0 $0 so 
so $0 $0 $0 $0 $0 $0 so 
$0 so $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 so $0 
$0 $0 $0 $0 $0 $0 so $0 
$0 $0 $0 $0 $0 $0 $0 $0 
so so $0 so $0 $0 $0 $0 
so $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 so $0 
$0 so $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 so 
$0 $0 $0 $0 $0 $0 so $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 so $0 $0 $0 $0 $0 
so $0 $0 $0 $0 so $0 $0 

Plpo Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
11 12 13 14 15 16 17 11 Total 

$0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 ... 
$0 $0 $0 $0 $0 $0 $0 $0 $126 
$0 $0 $0 $0 $0 $0 $0 $0 $2,121 
so $0 so $0 $0 $0 $0 $0 $242 
$0 $0 $0 $0 $0 $0 $0 $0 $32,690 
$0 $0 $0 $0 $0 $0 $0 $0 $3.4001 
$0 $0 $0 $0 $0 $0 $0 $0 $3,765 
$0 $0 $0 $0 $0 $0 $0 $0 $4,110, 
$0 $0 $0 $0 $0 $0 $0 $0 $4,4381 
$0 $0 $0 $0 $0 $0 $0 $0 $4,763 
$0 $0 $0 $0 $0 $0 $0 $0 $79,660 
$0 $0 $0 $0 $0 $0 $0 $0 $7,881 
$0 $1,319 $0 $4,714 $0 $0 $0 $0 $14.7311 
$0 $0 $0 $0 $0 $0 $0 $0 $11,516 
$0 $11{)1 $0 $2,800 $0 $0 $0 $0 $16,574 
$0 S20 $0 $66 $0 $0 $0 $0 $13,847 
$0 $20 $0 S67 $0 $0 $0 $0 $2•t448 
$0 $20 $0 $67 $0 $80,301 $105,600 $0 $251,179 
$0 $20 so $66 $0 $0 $0 so $17,535 
$0 $20 $0 $66 $0 $38,255 $38,400 $0 $96.465 
$0 $19 $0 $63 $0 $1,092 $0 $0 $100,297 
so S19 $0 $60 $0 $1,032 $0 $0 $21,527 
$0 $18 $0 $57 $0 $977 $0 $0 $21,880 
$0 $17 $0 $55 $0 $928 $0 $0 $22,282 
$0 $17 $0 $53 $0 $883 $0 $0 $64,749 
$0 $16 $0 $52 $0 $870 $0 $0 $26.265 
$0 $16 • $0 $51 $0 $657 $0 $0 $26,666 
$0 $16 $0 $50 $0 $845 $0 $0 $27.780 
so $15 so $49 so $832 $0 $0 $28,079 
$0 $15 $0 S48 so $820 $0 $0 $30,402 
$0 $15 $0 $47 $0 $808 $0 $0 $168,444 
$0 $15 so $47 so $803 $0 $0 $29.443 
$0 $15 $0 $47 $0 $798 $0 $0 $29,921 
$0 $15 $0 $46 $0 $792 $0 $0 $30,417 
so S14 $0 $46 $0 $787 $0 $0 $30,868 
so $14 so $46 $0 $782 $0 $0 $31.273 
$0 $14 $0 $45 $0 $777 $0 $0 $39,869 
$0 $14 $0 $45 $0 $772 $0 $0 $32,113 
$0 $14 $0 $45 $0 $766 $0 $0 $32,548 
$0 $14 $0 $44 $0 $761 $0 $0 $32,995 
$0 $889 $0 $44 $0 $756 $0 $0 $34,328 
$0 $14 $0 $44 $0 $750 so $0 $73,775 
$0 $13 so $43 $0 $745 $0 $0 $34,708 
$0 $13 $0 $43 so $740 $0 $0 $35,221 
$0 $13 so $43 $0 $735 $0 $0 $37,553 
$0 $13 $0 $42 $0 $729 $0 $0 $36,654 
$0 $13 $0 $42 $0 $724 $0 $0 $36.837 
so $13 $0 $41 $0 $719 $0 $0 $37,403 
$0 $13 $0 $41 $0 $714 $0 $0 $48,418 
so $13 $0 S41 $0 $708 $0 so $46,124 
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1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 

EnlCoslAIIUninc 

Raw 
Raw Water 

Water Intake/ Storage/ Pipe 
Purchan Pumolna Treatmenl Pumping 1 

$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 
$0 so $0 $0 $0 
$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 

$3.346 $473 $943 $0 $50 
$6,429 $950 $1,734 $0 $97 
$9,322 $1,435 $2,406 $0 $140 

$12,078 $1,926 $2,983 $0 $180 
$14,767 $2,428 $3,489 $0 $218 
$56,814 $3,573 $277,396 $0 $253 
$20,400 $4,205 $13,522 $0 $288 
$23,452 $4,853 $15,545 $0 $321 
$28.605 $17,197 $17,635 $0 $352 
$37,682 $6,651 $24,977 $0 $382 
$42.129 $7.423 $27.924 $2.115 $412 
546.803 $70.853 $31,023 $4,136 $441 
$51,732 $9,050 $34,290 $165,589 $488 
$56,944 $9,911 $37,744 $9,310 $495 
$66,493 $11.044 $44,074 $11,848 $521 

$151,084 $11,999 $577.113 $14.073 $547 
$79,359 $12,995 $52,602 $16,310 $572 
$86,423 $14,033 $57,285 $18,580 $596 
$93,964 $15,117 $62,283 $20,902 $619 

$115,209 $17,030 $76,365 $554,985 $843 
$120,782 $17,644 $80,059 $28,749 $643 
$126,780 $18,290 $84,035 $29,592 $643 
$133,239 $18,968 $88,316 $30.549 $643 
$137.145 $19,505 $90,905 $31,186 $644 
$141,138 $41,415 $93,552 $31,844 $644 
$288,723 $20,622 $983,871 $461,017 $645 
$148,982 $21.199 $98,751 $36,138 $845 
$152,832 $21,794 $101,303 $36,910 $645 
$156,838 $22,410 $103,958 $37,714 $646 
$160,631 $23,025 $106,472 $38,498 $646 
$164,204 $23,639 $108,840 $39,251 $646 
$167,891 $116,147 $111,285 $40,019 $647 
$171,697 $24,924 s 113,607 $40,602 $647 
$175,625 $25,597 $116,411 $41,600 $647 
$179,680 $26,290 $119,098 $42,414 $647 
$183,865 $27,005 $121,873 $43,245 $646 
$188,186 $27,741 $124,736 $507,162 $848 
$192,645 $26,500 $127,693 $47,779 $848 
$197,249 $29,262 $130,744 $48,534 $848 
$202.002 $51,587 $133,894 $49,310 $648 
$206,908 $30,919 $137,147 $50,108 $649 
$211,974 $31,775 $140,504 $50,930 $649 
$217.203 $32,657 s 143,970 $51,778 $649 
$222,601 $33,566 $147,548 $180,810 $649 
$228,174 $34,502 $151,242 $53,543 $94,08& 

Scenario 1 

UNINCORPORATED PARKER COUNTY ON NON·MUNICIPAL WATER SYSTEMS TOTAL COSTS 

(All cost amounts shown are in current Dollars) 

Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
2 3 4 5 6 7 8 9 10 11 12 13 

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 so $0 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 so $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 so $0 $0 $0 $0 $0 
$0 $0 so so $0 so $0 $0 $0 $0 $0 $0 
$4 $0 $0 $0 $0 $0 so $0 so so $0 $0 
$8 $0 $0 so so $0 $0 so $0 $0 $0 $0 

$11 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 so 
$14 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
$16 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
$18 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
$20 $0 $0 $0 $0 $0 $0 $0 so $0 $0 $0 
$22 $0 $0 $0 $0 $0 $0 $0 $0 $0 $7,310 $0 
$24 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

$1,681 $0 $0 $0 $0 $0 $0 $0 $0 $0 $4,892 $0 
$28 $0 $0 $0 $0 $0 $0 $0 $0 $0 $125 $0 
$29 $0 $0 $0 $0 $0 $0 $0 $0 $0 $131 $0 
$31 $0 $0 $0 $0 $0 $0 $0 $0 $0 $136 $0 
S33 so $0 so $0 $0 so $0 $0 $0 $140 $0 
$34 $0 $0 $0 $0 $0 $0 so $0 $0 $144 $0 
$36 $0 $0 $0 $0 $0 $0 $0 $0 $0 $149 $0 
$38 so $0 $0 $0 $0 $0 $0 $0 $0 $152 $0 
S39 $0 $0 $0 $0 $0 $0 so $0 $0 $156 $0 
$41 $0 $0 $0 $0 $0 $0 $0 $0 $0 $159 so 
$42 $0 $0 $0 $0 $0 $0 $0 $0 $0 $162 $0 
$43 $0 $0 $0 $0 $0 $0 $0 $0 $0 $162 $0 

$3,464 $0 $0 $0 $0 $0 so $0 $13,409 $0 $162 • $0 
$43 $0 $0 $0 $0 $0 $0 $0 $0 $0 $161 $0 
$43 $0 $0 $0 $0 $0 $0 $0 $0 $0 $161 $0 
$44 $0 $0 so $0 $0 $0 so $0 $0 $160 $0 
$44 $0 $0 $0 $0 $0 $0 $0 $0 $0 $160 $0 
$44 $0 $0 $0 $0 $0 $0 $0 $0 $0 $160 $0 
$44 $0 $0 $0 $0 $0 $0 $0 so $0 $159 $0 
$44 $0 $0 $0 $0 $0 $0 $0 $0 $0 $159 $0 
$44 $0 $0 $0 $0 $0 $0 $0 $0 $0 $159 $0 
S45 $0 $0 $0 $0 $0 $0 $0 $0 $0 $159 $0 
$45 $0 $0 $0 $0 $0 $0 $0 $0 $0 $159 $0 
$45 $0 $0 $0 $0 so so so $0 $0 $159 $0 
$45 $0 $0 $0 $0 $0 $0 $0 $0 $0 $158 $0 
$45 $0 $0 $0 $0 $0 $0 $0 $0 $0 $158 $0 
$45 $0 $0 $0 $0 $0 $0 so $0 $0 $10,265 $0 
$48 $0 $0 $0 $0 $0 so $0 $0 $0 $158 $0 
$48 $0 $0 $0 $0 $0 $0 $0 $0 $0 $158 $0 
$46 $0 $0 $0 $0 $0 $0 $0 $0 $0 $157 $0 
$48 $0 $0 $0 $0 $0 $0 $0 $0 $0 $157 $0 

$4,473 $0 $0 $0 $0 $0 $0 $0 $0 $0 $157 $0 
$46 $0 $0 $0 $0 $0 $0 $0 $0 $0 $157 $0 
$46 so $0 $0 $0 $0 $0 $0 $0 $0 $156 $0 
$47 $0 $0 $0 $0 $0 $0 $0 so $0 $156 $0 
$47 $0 $0 $0 $0 $0 $0 $0 so $0 $156 $0 

Pipe Pipe Pipe Pipe Pipe 
14 15 16 17 18 Total 

$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 
$0 $0 so $0 $0 $0 
$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $4,816 
$0 $0 $0 $0 $0 $9,216 
$0 $0 so $0 $0 $13,314 
$0 $0 $0 $0 $0 $17,182 
$0 $0 $0 $0 $0 $20,917 
$0 $0 $0 $0 $0 $338,053 
$0 $0 $0 $0 $0 $38,435 

$26.124 $0 $0 $0 $0 $77,627 
$0 $0 $0 $0 $0 $61,813 

$17,100 $0 $0 $0 $0 $93,366 
$431 $0 $0 $0 $0 $80,587 
$443 $0 $0 $0 $0 $153,858 
$454 $0 $545.214 $0 $0 $806,964 
$463 $0 $0 $0 so $115,040 
$472 $0 $274,502 $0 $0 $409,134 
$482 $0 $8,386 $0 $0 $763,868 
$490 $0 $8.448 $0 $0 $170,963 
$498 $0 $8,500 so $295,020 $481,130 
$506 $0 $8,550 $0 $0 

$202,1401 $512 $0 $8,595 $0 $147,510 $921,053 
$512 $0 $8.608 $0 $4,470 $261,671 
$511 $0 $8,620 $0 $4,470 $289,975 
$511 $0 $8.633 $0 $4,470 $285,533 
$510 $0 $8,645 $0 $4,470 $293,214 
$510 $0 $8,657 $0 $4,470 $322,435 
$509 $0 $8,669 $0 $4,470 $1,768,731' 
$509 $0 $8,675 $0 $4,470 $319,572 
S509 $0 $8,660 $0 $4,470 $327,347 
$509 $0 $8,685 $0 $4,470 $335,432 
$509 $0 $8,690 $0 $4,470 $343,144 
$508 $0 $8.696 $0 $4,470 $350,458 
$508 $0 $8,701 $0 $4,470 $449,871 
$508 $0 $8,706 $0 $4,470 $365,765 
$506 $0 $8,711 so $4,470 $373,773 
$508 $0 $8,717 $0 $4,470 $382,028 
$507 $0 $8,722 $0 $4,470 $400,644 
$507 $0 $8.727 $0 $4.470 $862,381 
$507 $0 $8,732 $0 $4,470 $411,177 
$507 $0 $6,738 $0 $4.470 $420,375 
$506 $0 $8,743 $0 $4,470 $451,363 
$506 $0 $8,748 $0 $4,470 $444,084 
$508 $0 $8,753 $0 $4,470 $449,763 
$505 $0 $8,759 so $4,470 $460,191 
$505 $0 $8,764 $0 $4,470 $599,116 
$505 $0 $8,769 $0 $4,470 $575,495 
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Year 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2048 
2047 
2048 
2049 
2050 

EntCosiAIIWford 

Raw 
Raw Water 

Water Intake/ Storage/ Pipe 
Purchase Pumolna Treatment Pumalna 1 

so so $0 so $0 
so so $0 $0 so 
so $2,071,922 $0 so $2,642,744 
so $64,715 $0 so $11.089 
$0 $85,460 $0 $0 $10,850 

so $66,276 $0 $0 $10,625 
$0 $67,159 $0 $0 $10,411 
$0 $92,068 $0 $0 $10.207 
$0 $94.054 $0 $0 $9,990 
$0 $96,158 $0 $0 $9,787 
$0 $98,377 $0 so $9,597 
$0 $100,712 $0 $0 $9,419 
$0 $103,230 $0 $0 $9,258 

$0 $128,689 so $0 $9.112 

$0 $131,965 so $0 $9,028 
$0 $135,437 so so $8,951 

$0 $433,572 so $0 $8,861 

$0 $153,371 so so $8,816 

$0 $158,117 so so $8,778 
so $1.405,645 $0 so $8,745 

so $168,423 so so $8,717 

$0 $174,005 $0 so $8,694 

so $183,856 $0 so $8.676 
$0 $190,241 $0 so $8,668 

so $196,965 so so $8,664 

$0 $204,048 so so $8,664 

$0 $211,508 so so $8,667 

$0 $229,897 so so $8.674 
so $238,880 so so $8,699 

$0 $248,340 $0 $0 $8,726 

$0 $258,305 $0 so $8,757 

$0 $266,388 $0 so $8,790 

$0 $567,273 so so $8,824 

$0 $283,295 $0 $0 $8,857 

so $291,560 so $0 $8,871 

$0 $300,110 so so $8.885 

so $308,958 so so $8,900 

$0 $317,823 so so $6,915 

so $326.707 so so $8,931 

so $1,607,254 so so $8,947 

$0 $345,345 so so $8,962 

so $355.119 so so $8,978 

$0 $365,209 so $0 $6,993 
$0 $375,626 $0 $0 $9,006 

$0 $386,379 so $0 $9,023 

$0 $397.480 $0 so $9,038 

$0 $408,940 so $0 $9,053 

so $721,419 $0 so $9,067 

$0 $432,983 $0 $0 $9,082 

so $445,590 so so $9,096 
so $458,605 so so $9,110 
$0 $472,040 so $0 $9,124 
$0 $485.908 so so s 1,325,053 

Pipe Pipe Pipe Pipa 
2 ' 4 5 

$0 $0 so 
$0 $0 $0 
$0 $0 $0 
$0 $0 $0 
so $0 $0 
$0 $0 $0 
$0 $0 so 
$0 $0 $0 
$0 $0 $0 
so $0 $0 
so $0 so 
so $0 $0 
so $0 $0 
so so $0 
so $0 $0 
$0 so $0 
$0 so $0 
so so so 
$0 $0 $0 
so so so 
$0 so $0 
so so so 
$0 $0 so 
so so $0 
$0 so $0 
$0 $0 so 
so so $0 
so so so 
so so so 
so $0 $0 
$0 so so 
$0 $0 $0 
$0 $0 so 
$0 so so 
$0 $0 so 
$0 $0 so 
$0 so so 
$0 so $0 
$0 so $0 
$0 so so 
$0 $0 so 
so $0 $0 
$0 so $0 
$0 $0 $0 
so so so 
$0 $0 so 
so $0 $0 
so so $0 
so so so 
so so so 
$0 $0 $0 
so $0 so 
$0 $0 $0 

Scenario 1 

WEATHERFORD PORTION TOTAL COSTS 

(All cost amounts shown are in current Dollars) 

Pipo Pipe Pipe Pipe Pipe Pipo Pipe Pipe Pipe Pipe Pipo Pipe Pipo 
6 7 8 • 10 11 12 13 14 15 16 17 11 Total 

$0 $0 $0 so so $0 so $0 $0 $0 so $0 $0 so $0 
$0 so $0 $0 $0 $0 so $0 $0 $0 $0 $0 $0 so so 
so $0 $0 $0 so $0 $0 $0 $0 $0 $0 $0 $0 $2,642,744 $7,357,411 

$0 $0 $0 $0 so $0 $0 so $0 so $0 $0 $0 $11,089 $106,893 

$0 $0 $0 $0 so $0 $0 $0 $0 $0 $0 $0 so $10,850 $107,161 

$0 $0 $0 $0 $0 so $0 so $0 $0 so so $0 $10,625 $107,525 

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $10,411 $107,980 

so $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $10,207 $112,462 

$0 $0 $0 $0 $0 $0 $0 $0 $0 so so $0 $0 $9,990 $114,034 

so $0 $0 so so $0 $0 $0 $0 $0 $0 so $0 $9,787 $115.731 
$0 $0 $0 so so so so $0 $0 $0 $0 so $0 $9,597 $117,571 

so $0 $0 so $0 $0 so $0 $0 so $0 so so $9,419 $119,550 
$0 $0 so $0 so $0 $0 $0 $0 so $0 so $0 $9,258 $121.746 
$0 $0 $0 $0 $0 so $0 so $0 so $0 $0 $0 $9,112 $146,912 

$0 $0 so $0 $0 $0 $0 so $0 $0 $0 so so $9.028 $150,021 

$0 so $0 $0 $0 so so $0 so so $0 $0 so $6,951 $153,339 

$0 $0 $0 $0 $0 so $0 $0 $0 so $0 $0 $0 $8,661 $451,333 

$0 so so $0 $0 $0 $0 so so so $0 $0 $0 $6,616 $171,003 

$0 $0 $0 so $0 $0 so so so so so so $0 $8,778 $175,673 

so $0 $0 so $0 $0 so $0 so $0 so so so $8.745 $1,423.335 

$0 $0 $0 so $0 $0 $0 $0 so $0 so so so $8,717 $185,857 

$0 $0 $0 $0 so $0 $0 $0 $0 so so $0 $0 $8,694 $191,394 

$0 $0 $0 so so so so so $0 $0 so so $0 $8,676 $201,208 

so so $0 $0 $0 $0 so so $0 $0 so so so $8,668 $207,577 

$0 $0 $0 so so so $0 so so $0 $0 so so $8,664 $214,294 

$0 $0 so so $0 $0 so so so so so so so $8,664 $221,376 

so $0 so $0 $0 so so so so $0 $0 so $0 $8,667 $228,843 

$0 $0 so $0 $0 $0 so so so $0 $0 so $0 $8,674 $247,245 

$0 so $0 $0 $0 $0 so $0 so $0 $0 so $0 $8,699 $256,278 

$0 so so so $0 so $0 $0 so $0 so $0 so $8,726 $265,793 

$0 $0 so so $0 $0 $0 so $0 so $0 so $0 $8,757 $275,819 

$0 $0 $0 $0 $0 $0 so so so $0 so $0 so $8,790 $283,969 

$0 so so $0 so $0 so so so so $0 so $0 $8,824 $584,920 

$0 $0 $0 so so $0 so so so so so so $0 $8,857 $301,008 

$0 $0 so so so $0 $0 so so so $0 so $0 $8,871 $309,301 

$0 so so so $0 $0 $0 $0 so so $0 so $0 $8,885 $317,680 

so so so $0 so $0 $0 $0 so $0 $0 so so $8,900 $326,758 

so $0 so so $0 $0 so so $0 $0 $0 so so $6,915 $335,654 

$0 so so so $0 $0 so so so $0 $0 $0 so $6,931 $344,569 

$0 $0 $0 so $0 $0 so so so so so $0 so $8,947 $1,625,148 

$0 $0 so $0 $0 so $0 $0 so $0 $0 $0 $0 $8,962 $363,269 

so so so $0 $0 $0 $0 $0 so $0 $0 so so $8,978 $373,074 

so so $0 so so $0 $0 so so so $0 so $0 $8,993 $383,195 

$0 $0 $0 so $0 so $0 $0 so so $0 so so $9,008 $393,641 

$0 so $0 $0 so $0 $0 $0 so $0 so $0 so $9,023 $404,425 

so so so $0 $0 $0 so so so so $0 so $0 $9,038 $415,556 

$0 $0 $0 so so $0 $0 so so so $0 $0 so $9,053 $427,045 

$0 $0 $0 so $0 $0 $0 $0 so so $0 $0 so $9,067 $739,554 

so so so so $0 so $0 $0 so so $0 so $0 $9,082 $451,146 

so so so so so $0 so so so $0 so so so $9,096 $463,762 

so so so so $0 $0 $0 $0 so $0 so $0 $0 $9,110 $476,825 

$0 so $0 $0 $0 so $0 so so $0 $0 so so $9,124 $490,288 

so $0 so so so $0 so so $0 $0 so so so $1,325,053 $3,136,014 
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1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 

Scenario 1 

ANNUALIZED TOTAL COST (10 YEAR FINANCING PACKAGES) 
(Includes Capital, Operation and Maintenance) 
(All cost amounts shown are in current Dollars) 

A B c 0 E F G H 
Fort Fort 

Willow 
Park Aledo 

Hudson Annetta Annetta Worth 
Oaks North Annetta South North 

Worth Non-City 
South SE Parker 

Study 
Area 
Total 

$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 

$1,064,327 $576,213 $1,034,731 $100,121 $243,723 $156,375 $97,309 $42,990 
$1,064,327 $576,213 $1,034,731 $100,121 $243,723 $156,375 $97,309 $42,990 
$1,064,327 $576,213 $1,034,731 $100,121 $243,723 $156,375 $97,309 $42,990 
$1,064,327 $576,213 $1,034,731 $100,121 $243,723 $156,375 $97,309 $42,990 
$1,064,327 $576,213 $1,034,731 $100,121 $243,723 $156,375 $97,309 $42,990 
$1,064,327 $576,213 $1,034,731 $100,121 $243,723 $156,375 $97,309 $42,990 
$1,064,327 $576,213 $1,034,731 $100,121 $243,723 $156,375 $97,309 $42,990 
$1,064,327 $576,213 $1,034,731 $100,121 $243,723 $156,375 $97,309 $42,990 
$1,064,327 $576,213 $1,034,731 $100,121 $243,723 $156,375 $97,309 $42,990 
$1,064,327 $576,213 $1,034,731 $100,121 $243,723 $156,375 $97,309 $42,990 
$1,386,552 $674,437 $1,405,720 $165,583 $414,799 $264,257 $180,858 $79,872 
$1,386,552 $674,437 $1,405,720 $165,583 $414,799 $264,257 $180,858 $79,872 
$1,386,552 $674,437 $1,405,720 $165,583 $414,799 $264,257 $180,858 $79,872 
$1,386,552 $674,437 $1,405,720 $165,583 $414,799 $264,257 $180,858 $79,872 
$1,386,552 $674,437 $1,405,720 $165,583 $414,799 $264,257 $180,858 $79,872 
$1,386,552 $674,437 $1,405,720 $165,583 $414,799 $264,257 $180,858 $79,872 
$1,386,552 $674,437 $1,405,720 $165,583 $414,799 $264,257 $180,858 $79,872 
$1,386,552 $674,437 $1,405,720 $165,583 $414,799 $264,257 $180,858 $79,872 
$1,386,552 $674,437 $1,405,720 $165,583 $414,799 $264,257 $180,858 $79,872 
$1,386,552 $674,437 $1,405,720 $165,583 $414,799 $264,257 $180,858 $79,872 
$1,784,908 $762,967 $1,603,201 $214,604 $537,717 $338,865 $188,665 $82,416 
$1,784,908 $762,967 $1,603,201 $214,604 $537,717 $338,865 $188,665 $82,416 
$1,784,908 $762,967 $1,603,201 $214,604 $537,717 $338,865 $188,665 $82,416 
$1 '784,908 $762,967 $1,603,201 $214,604 $537,717 $338,865 $188,665 $82,416 
$1,784,908 $762,967 $1,603,201 $214,604 $537,717 $338,865 $188,665 $82,416 
$1 '784,908 $762,967 $1,603,201 $214,604 $537,717 $338,865 $188,665 $82,416 
$1,784,908 $762,967 $1,603,201 $214,604 $537,717 $338,865 $188,665 $82,416 
$1 '784,908 $762,967 $1,603,201 $214,604 $537,717 $338,865 $188,665 $82,416 
$1 '784,908 $762,967 $1,603,201 $214,604 $537,717 $338,865 $188,665 $82,416 
$1,784,908 $762,967 $1,603,201 $214,604 $537,717 $338,865 $188,665 $82,416 
$2,132,282 $768,490 $1,571,688 $256,646 $642,742 $404,981 $180,803 $78,049 
$2,132,282 $768,490 $1,571,688 $256,646 $642,742 $404,981 $180,803 $78,049 
$2,132,282 $768,490 $1,571,688 $256,646 $642,742 $404,981 $180,803 $78,049 
$2,132,282 $768,490 $1 ,571 ,688 $256,646 $642,742 $404,981 $180,803 $78,049 
$2,132,282 $768,490 $1,571,688 $256,646 $642,742 $404,981 $180,803 $78,049 
$2,132,282 $768,490 $1,571,688 $256,646 $642,742 $404,981 $180,803 $78,049 
$2,132,282 $768,490 $1,571,688 $256,646 $642,742 $404,981 $180,803 $78,049 
$2,132,282 $768,490 $1,571,688 $256,646 $642,742 $404,981 $180,803 $78,049 
$2,132,282 $768,490 $1,571,688 $256,646 $642,742 $404,981 $180,803 $78,049 
$2,132,282 $768,490 $1,571,688 $256,646 $642,742 $404,981 $180,803 $78,049 
$1,204,684 $389,401 $788,070 $144,239 $363,702 $229,160 $95,400 $41,118 
$1,204,684 $389,401 $788,070 $144,239 $363,702 $229,160 $95,400 $41,118 
$1,204,684 $389,401 $788,070 $144,239 $363,702 $229,160 $95,400 $41,118 
$1,204,684 $389,401 $788,070 $144,239 $363,702 $229,160 $95,400 $41,118 
$1,204,684 $389,401 $788,070 $144,239 $363,702 $229,160 $95,400 $41 '118 
$1,204,684 $389,401 $788,070 $144,239 $363,702 $229,160 $95,400 $41,118 
$1,204,684 $389,401 $788,070 $144,239 $363,702 $229,160 $95,400 $41 '118 
$1,204,684 $389,401 $788,070 $144,239 $363,702 $229,160 $95,400 $41,118 
$1,204,684 $389,401 $788,070 $144,239 $363,702 $229,160 $95,400 $41,118 
$1,204,684 $389,401 $788,070 $144,239 $363,702 $229,160 $95,400 $41 '118 

$129,144 $38,632 $77,934 $15,463 $39,051 $24,601 $9,640 $4,161 

$0 $0 
$0 $0 
$0 $3,315,789 
$0 $3,315,789 
$0 $3,315,789 
$0 $3,315,789 
$0 $3,315,789 

$336,395 $3,652,184 
$336,395 $3,652,184 
$336,395 $3,652,184 
$336,395 $3,652,184 
$336,395 $3,652,184 
$336,395 $4,908,473 
$336,395 $4,908,473 
$336,395 $4,908,473 
$336,395 $4,908,473 
$336,395 $4,908,473 
$732,526 $5,304,603 
$732,526 $5,304,603 
$732,526 $5,304,603 
$732,526 $5,304,603 
$732,526 $5,304,603 
$732,526 $6,245,868 
$732,526 $6,245,868 
$732,526 $6,245,868 
$732,526 $6,245,868 
$732,526 $6,245,868 
$826,909 $6,340,251 
$826,909 $6,340,251 
$826,909 $6,340,251 
$826,909 $6,340,251 
$826,909 $6,340,251 
$826,909 $6,862,590 
$826,909 $6,862,590 
$826,909 $6,862,590 
$826,909 $6,862,590 
$826,909 $6,862,590 
$639,902 $6,675,584 
$639,902 $6,675,584 
$639,902 $6,675,584 
$639,902 $6,675,584 
$639,902 $6,675,584 
$639,902 $3,895,675 
$639,902 $3,895,675 
$639,902 $3,895,675 
$639,902 $3,895,675 
$639,902 $3,895,675 
$259,811 $3,515,584 
$259,811 $3,515,584 
$259,811 $3,515,584 
$259,811 $3,515,584 
$259,811 $3,515,584 
$259,811 $598,437 
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J 
W'ford 

(excluding 
raw water) Total 

$0 $0 
$0 $0 

$1,005,844 $4,321,633 
$1,005,844 $4,321,633 
$1 ,005,844 $4,321 ,633 
$1,005,844 $4,321,633 
$1,005,844 $4,321,633 
$1,005,844 $4,658,028 
$1,005,844 $4,658,028 
$1 ,005,844 $4,658,028 
$1,005,844 $4,658,028 
$1,005,844 $4,658,028 

$485,881 $5,394,354 
$485,881 $5,394,354 
$485,881 $5,394,354 
$485,881 $5,394,354 
$485,881 $5,394,354 
$485,881 $5,790,484 
$485,881 $5,790,484 
$485,881 $5,790,484 
$485,881 $5,790,484 
$485,881 $5,790,484 
$635,051 $6,880,919 
$635,051 $6,880,919 
$635,051 $6,880,919 
$635,051 $6,880,919 
$635,051 $6,880,919 
$635,051 $6,975,302 
$635,051 $6,975,302 
$635,051 $6,975,302 
$635,051 $6,975,302 
$635,051 $6,975,302 
$830,611 $7,693,201 
$830,611 $7,693,201 
$830,611 $7,693,201 
$830,611 $7,693,201 
$830,611 $7,693,201 
$830,611 $7,506,194 
$830,611 $7,506,194 
$830,611 $7,506,194 
$830,611 $7,506,194 
$830,611 $7,506,194 
$678,424 $4,574,099 
$678,424 $4,574,099 
$678,424 $4,574,099 
$678,424 $4,574,099 
$678,424 $4,574,099 
$678,424 $4,194,008 
$678,424 $4,194,008 
$678,424 $4,194,008 
$678,424 $4,194,008 
$678,424 $4,194,008 
$273,412 $871,849 



Scenario 1 

ADDED MONTHLY RATE INCREASE BASED ON TOTAL COST 
(Based on System Capital, Operation and Maintenance) 

(All cost amounts shown are in current Dollars) 

A B c D E F G H I J 
Fort Fort Study W'ford 

Willow Hudson Annetta Annetta Worth Worth Non-City Area (excluding 
Year Park Aledo Oaks North Annetta South North South SE Parker Total raw water) Total 

1998 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 
1999 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 
2000 $81.81 $88.21 $179.68 $67.15 $64.46 $65.71 $35.46 $35.90 $0.00 $12.52 
2001 $79.12 $85.31 $167.44 $64.90 $62.30 $63.50 $35.05 $~5.50 $0.00 $12.14 
2002 $76.52 $82.50 $156.03 $62.73 $60.21 $61.38 $34.65 $35.09 $0.00 $11.78 
2003 $74.01 $79.79 $145.40 $60.62 $58.19 $59.32 $34.26 $34.69 $0.00 $11.42 
2004 $71.57 $77.17 $135.50 $58.59 $56.24 $57.33 $33.87 $34.30 $0.00 $11.08 
2005 $69.22 $74.63 $126.27 $56.62 $54.36 $55.41 $33.49 $33.91 $44.39 $10.75 
2006 $66.94 $72.17 $117.67 $54.73 $52.53 $53.55 $33.10 $33.52 $43.18 $10.42 
2007 $64.74 $69.80 $109.65 $52.89 $50.77 $51.75 $32.73 $33.14 $42.01 $10.11 
2008 $62.61 $67.51 $102.18 $51.12 $49.07 $50.02 $32.36 $32.76 $40.86 $9.80 
2009 $60.55 $65.29 $95.22 $49.40 $47.42 $48.34 $31.99 $32.39 $39.75 $9.51 
2010 $76.29 $73.90 $120.55 $78.96 $78.00 $78.95 $58.78 $58.46 $38.67 $4.46 
2011 $73.78 $71.47 $112.34 $76.31 $75.39 $76.30 $58.11 $57.79 $37.61 $4.32 
2012 $71.36 $69.12 $104.69 $73.75 $72.86 $73.74 $57.45 $57.14 $36.59 $4.19 
2013 $69.01 $66.85 $97.55 $71.28 $70.42 $71.27 $56.80 $56.49 $35.59 $4.07 

. 

2014 $66.74 $64.65 $90.91 $68.89 $68.06 $68.88 $56.15 $55.85 $34.62 $3.94 
2015 $64.55 $62.52 $84.72 $66.58 $65.77 $66.57 $55.51 $55.21 $73.34 $3.82 
2016 $62.43 $60.47 $78.94 $64.35 $63.57 $64.34 $54.88 $54.58 $71.34 $3.71 
2017 $60.37 $58.48 $73.57 $62.19 $61.44 $62.18 $54.26 $53.96 $69.40 $3.60 
2018 $58.39 $56.56 $68.56 $60.10 $59.38 $60.09 $53.64 $53.35 $67.51 $3.49 
2019 $56.47 $54.70 $63.89 $58.09 $57.38 $58.08 $53.03 $52.74 $65.67 $3.39 
2020 $70.30 $59.84 $67.90 $72.76 $71.89 $71.98 $54.69 $52.91 $63.88 $4.29 
2021 $67.99 $57.88 $63.27 $70.32 $69.48 $69.56 $54.07 $52.30 $62.14 $4.16 
2022 $65.75 $55.97 $58.96 $67.96 $67.15 $67.23 $53.45 $51.71 $60.45 $4.04 
2023 $63.59 $54.13 $54.95 $65.68 $64.90 $64.98 $52.85 $51.12 $58.80 $3.92 
2024 $61.50 $52.35 $51.20 $63.48 $62.72 $62.80 $52.24 $50.54 $57.20 $3.80 
2025 $59.48 $50.63 $47.71 $61.35 $60.62 $60.69 $51.65 $49.97 $62.81 $3.68 
2026 $57.52 $48.97 $44.46 $59.29 $58.59 $58.66 $51.06 $49.40 $61.10 $3.57 
2027 $55.63 $47.36 $41.44 $57.31 $56.62 $56.69 $50.48 $48.84 $59.44 $3.47 
2028 $53.80 $45.80 $38.61 $55.38 $54.72 $54.79 $49.91 $48.28 $57.82 $3.36 
2029 $52.03 $44.29 $38.56 $53.53 $52.89 $52.95 $49.34 $47.73 $56.24 $3.26 
2030 $60.11 $43.15 $37.80 $61.87 $61.10 $61.16 $46.75 $44.60 $54.71 $4.14 
2031 $58.14 $41.73 $37.80 $59.79 . $59.05 $59.11 $46.22 $44.09 $53.22 $4.01 
2032 $56.23 $40.36 $37.80 $57.79 $57.07 $57.13 $45.69 $43.59 $51.77 $3.89 
2033 $54.38 $39.03 $37.80 $55.85 $55.16 $55.21 $45.17 $43.10 $50.36 $3.77 
2034 $52.59 $37.75 $37.80 $53.97 $53.31 $53.36 $44.66 $42.61 $48.99 $3.66 
2035 $50.86 $37.14 $37.80 $52.16 $51.52 $51.57 $44.15 $42.12 $36.88 $3.55 
2036 $49.19 $37.14 $37.80 $50.42 $49.79 $49.84 $43.65 $41.64 $35.87 $3.44 
2037 $47.57 $37.14 $37.80 $48.72 $48.12 $48.17 $43.15 $41.17 $34.90 $3.34 
2038 $46.01 $37.14 $37.80 $47.09 $46.51 $46.55 $42.66 $40.70 $33.95 $3.24 
2039 $44.49 $37.14 $37.80 $45.51 $44.95 $44.99 $42.18 $40.24 $33.02 $3.14 
2040 $24.31 $18.82 $18.96 $24.72 $24.58 $24.60 $22.00 $20.92 $32.12 $2.49 
2041 $23.51 $18.82 $18.96 $23.89 $23.76 $23.78 $21.75 $20.69 $31.25 $2.41 
2042 $22.74 $t8.82 $18.96 $23.09 $22.96 $22.98 $21.50 $20.45 $30.40 $2.34 
2043 $21.99 $18.82 $18.96 $22.32 $22.19 $22.21 $21.26 $20.22 $29.57 $2.27 
2044 $21.27 $18.82 $18.96 $21.57 $21.45 $21.47 $21.02 $19.99 $28.76 $2.20 
2045 $20.57 $18.82 $18.96 $20.84 $20.73 $20.75 $20.78 $19.76 $11.36 $2.14 
2046 $19.89 $18.82 $18.96 $20.15 $20.03 $20.05 $20.54 $19.54 $11.05 $2.07 
2047 $19.24 $18.82 $18.96 $19.47 $19.36 $19.38 $20.31 $19.31 $10.75 $2.01 
2046 $18.61 $18.82 $18.96 $18.82 $18.71 $18.73 $20.08 $19.09 $10.46 $1.95 
2049 $17.99 $18.82 $18.96 $18.19 $18.08 $18.10 $19.85 $18.88 $10.17 $1.89 
2050 $1.87 $1.87 $1.87 $1.88 $1.88 $1.88 $1.98 $1.90 $9.89 $0.74 

AIICostAddMonthlyRate 
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Scenario 1 

CAPITAL COST SUMMARY DATA 
Total Annual Capital Cost 

(All cost amounts shown are in current Dollars) 

A B c D E F G H I J 
Fort Fort 

Willow Hudson Annetta Annetta Worth Worth Non-City Total Wford Total 
Year Park Aledo Oaks North Annetta South North South SE Parker 

1998 $0 $0 $0 $0 $0 $0 $0 $0 so $0 so $0 
1999 $0 $0 $0 $0 $0 $0 $0 so $0 $0 $0 so 
2000 $438,384 S251,414 S349,572 $28,224 $71,573 $45,052 $0 so so $1,184,219 S1,987,879 $3,172,098 
2001 $0 $0 $0 so $0 $0 $0 $0 $0 $0 $0 $0 
2002 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 so 
2003 $107,906 $101,407 $392,400 $26,337 $24,169 S15,213 S3,668 $1,936 so S673,035 $0 $673,035 
2004 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2005 $3,272,386 $2,030,777 $2,733,571 S118,245 $284,815 $179,281 $67,401 S29,685 $0 $8,716,160 $0 S8,716,160 
2006 $0 . so $0 $0 so so $0 $0 $0 $0 $0 $0 
2007 $0 $0 $0 $0 $0 $0 so so $0 $0 $0 $0 
2008 $0 $0 $0 $0 $0 $0 $0 so $0 so $0 $0 
2009 $0 $0 $0 so so $0 $0 so $0 $0 so so 
2010 $0 $0 $0 $0 $0 $0 $0 so $0 $0 so so 
2011 $3,267,347 $1,640,691 S2,975,835 $289,237 $733,461 $461,688 $166,413 $72,602 $305,227 S9.912,500 so S9,912,500 
2012 $0 $0 so $0 so $0 $0 $0 so $0 so $0 
2013 $0 so so $81,015 $186,076 $137,788 $0 $1,319 $33,434 $439,631 $0 S439,631 
2014 S51,196 S25,708 S53,339 S5,754 $14,592 $9,185 $4,585 S2,000 $11,680 $178,039 S294,461 $472,500 

2015 $6,655 S3,342 S123,741 $43,189 $93,162 $70,576 S621 S1,052 $23,110 $365,448 $0 S365,448 
2016 so so $66,600 $0 so $0 $0 $0 so $66,600 so S66,600 
2017 S217,955 $108,959 $230,787 $25,450 $64,537 $40,624 S21,822 $9,520 S62,631 $782,286 $1,242,714 S2,025,000 
2018 $1,110,042 S543,280 S1,151,380 S129,205 $319,310 S200,994 $847,899 S234,811 S703,659 $4,940,580 $0 $4,940,580 

2019 so $0 $0 $0 so so $0 $0 $0 $0 $0 so 
2020 $0 $0 $0 $0 so $0 $157,500 S75,496 $266,184 $499,180 $0 $499,180 
2021 $1,708,314 S826,699 $1,770,912 $200,015 $807,207 $319,268 $181,249 $79,074 $607,262 $6,200,000 $0 S6,200,000 

2022 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2023 $0 $0 $0 $0 $0 $0 $0 so $295,020 $295,020 $0 $295,020 

2024 $0 $0 $0 $0 $0 $0 $0 so $0 $0 $0 $0 

2025 $1,234,910 $820,107 $1,407,155 $144,407 $366,195 $230,507 $135,590 $59,155 $670,013 $4,868,040 $0 $4,868,040 

2026 $0 $0 $0 so $0 $0 $0 $0 so $0 $0 $0 

2027 $8,387 $18,085 $7,737 $986 $12,300 $7,743 $780 $1,674 $16,830 $74,520 $0 $74,520 

2028 $0 $0 $0 $0 $0 so $0 $0 $0 $0 $0 $0 

2029 $0 $16,640 $0 $0 $0 $0 $0 $0 $0 $16,640 $0 $16,640 

2030 $53,288 $21,776 $44,627 $6,277 $15,918 $10,020 $4,638 $2,024 $21,360 $179,929 $292,571 $472,500 

2031 $3,620,046 $1,516,097 $3,098,067 $426,244 $1,080,891 $680,382 $319,668 $139,463 $1,456,642 $12,337,500 $0 $12,337,500 

2032 $0 $0 so $0 $0 $0 $0 so $0 $0 $0 $0 

2033 $4,960 $0 $0 $0 $0 $0 $0 $0 $0 $4,960 so $4,960 

2034 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

2035 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

2036 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

2037 $233,906 $86,108 $172,995 $27,618 $70,035 $44,084 $18,800 $8,202 $91,875 $753,623 $1,271,377 $2,025,000 

2038 $0 $0 $133,921 $21,719 $0 $0 $0 $0 $0 $155,640 $0 $155,640 

2039 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

2040 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

2041 $0 $0 $0 $0 $7,792 $4,905 $0 $876 $10,107 $23,680 $0 $23,680 

2042 $1,186,576 $403,938 $811,535 $140,308 $355,801 $223,964 $90,693 $39,567 $460,116 $3,712,500 $0 $3,712,500 

2043 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

2044 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

2045 $55,891 $18,134 $36,432 $8,615 $16,775 $10,559 $4,141 $1,807 $21,499 $171,851 $300,649 $472,500 

2046 $11,540 $3,684 $7,402 $1,366 $3,465 $2,181 $846 $369 $4,427 $35,280 $0 $35,280 

2047 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

2048 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

2049 $377,820 $102,399 $230,691 $44,775 $101,256 $63,737 $26,822 $10,436 $128,163 $1,086,100 $0 $1,086,100 

2050 $246,345 $73,637 $147,942 $29,204 $74,057 $46,616 $17,299 $7,547 $93,437 $736,085 $0 $736,065 

CapCostSummary 
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Year 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 

Scenario 1 

ANNUALIZED CAPITAL COST (10 YEAR FINANCING PACKAGES) 
(Includes Capital Expenditures Only) 

(All cost amounts shown are in current Dollars) 

A B c D E F G H 
Fort Fort 

Willow Hudson Annetta Annetta Worth Worth Non-City 
Study 
Area 
Total Park Aledo Oaks North Annetta South North South SE Parker 

$0 $0 $0 
$0 $0 $0 

$738,616 $410,254 $704,209 
$738,616 $410,254 $704,209 
$738,616 $410,254 $704,209 
$738,616 $410,254 $704,209 
$738,616 $410,254 $704,209 
$738,616 $410,254 $704,209 
$738,616 $410,254 $704,209 
$738,616 $410,254 $704,209 
$738,616 $410,254 $704,209 
$738,616 $410,254 $704,209 
$663,022 $331,607 $678,949 
$663,022 $331,607 $678,949 
$663,022 $331,607 $678,949 
$663,022 $331,607 $678,949 
$663,022 $331,607 $678,949 
$663,022 $331,607 $678,949 
$663,022 $331,607 $678,949 
$663,022 $331,607 $678,949 
$663,022 $331,607 $678,949 
$663,022 $331 ,607 $678,949 
$598,418 $270,753 $578,506 
$598,418 $270,753 $578,506 
$598,418 $270,753 $578,506 
$598,418 $270,753 $578,506 
$598,418 $270,753 $578,506 
$598,418 $270,753 $578,506 
$598,418 $270,753 $578,506 
$598,418 $270,753 $578,506 
$598,418 $270,753 $578,506 
$598,41 8 $270,753 $578,506 
$483,354 $187,633 $395,440 
$483,354 $187,633 $395,440 
$483,354 $187,633 $395,440 
$483,354 $187,633 $395,440 
$483,354 $187,633 $395,440 
$483,354 $187,633 $395,440 
$483,354 $187,633 $395,440 
$483,354 $187,633 $395,440 
$483,354 $187,633 $395,440 
$483,354 $187,633 $395,440 
$163,748 $52,467 $107,586 
$163,748 $52,467 $107,586 
$163,748 $52,467 $107,586 
$163,748 $52,467 $107,586 
$163,748 $52,467 $107,586 
$163,748 $52,467 $107,586 
$163,748 $52,467 $107,586 
$163,748 $52,467 $107,586 
$163,748 $52,467 $107,586 
$163,748 $52,467 $107,586 

$21,477 $6,420 $12,898 

$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 

$65,097 $156,208 $101,169 $70,829 $30,770 
$65,097 $156,208 $101 '169 $70,829 $30,770 
$65,097 $156,208 $101 '169 $70,829 $30,770 
$65,097 $156,208 $101,169 $70,829 $30,770 
$65,097 $156,208 $101,169 $70,829 $30,770 
$65,097 $156,208 $101,169 $70,829 $30,770 
$65,097 $156,208 $101,169 $70,829 $30,770 
$65,097 $156,208 $101,169 $70,829 $30,770 
$65.097 $156,208 $101,169 $70,829 $30,770 
$65,097 $156,208 $101,169 $70,829 $30,770 
$80,145 $200,249 $128,891- $46,792 
$80,145 $200,249 $128,891- $46,792 
$80,145 $200,249 $128,891 - $46,792 
$80,145 $200,249 $128,891 - $46,792 
$80,145 $200,249 $128,891 - $46,792 
$80,145 $200,249 $128,891 - $46,792 
$80,145 $200,249 $128,891 - $46,792 
$80,145 $200,249 $128,891 - $46,792 
$80,145 $200,249 $128,891 - $46,792 
$80,145 $200,249 $128,891- $46,792 
$72,125 $178,950 $112,643 $71,337 $31,830 
$72,125 $178,950 $112,643 $71,337 $31,830 
$72,125 $178,950 $112,643 $71,337 $31,830 
$72,125 $178,950 $112,643 $71,337 $31,830 
$72,125 $178,950 $112,643 $71,337 $31,830 
$72,125 $178,950 $112,643 $71,337 $31,830 
$72,125 $178,950 $112,643 $71,337 $31,830 
$72,125 $178,950 $112,643 $71,337 $31,830 
$72,125 $178,950 $112,643 $71,337 $31,830 
$72,125 $178,950 $112,643 $71,337 $31,830 
$58,843 $144,023 $90,657 $40,594 $17,676 
$58,843 $144,023 $90,657 $40,594 $17,676 
$58,843 $144,023 $90,657 $40,594 $17,676 
$58,843 $144,023 $90,657 $40,594 $17,676 
$58,843 $144,023 $90,657 $40,594 $17,676 
$58,843 $144,023 $90,657 $40,594 $17,676 
$58,843 $144,023 $90,657 $40,594 $17,676 
$58,843 $144,023 $90,657 $40,594 $17,676 
$58,843 $144,023 $90,657 $40,594 $17,676 
$58,843 $144,023 $90,657 $40,594 $17,676 
$19,378 $48,749 $30,686 $12,189 $5,284 
$19,378 $48,749 $30,686 $12,189 $5,284 
$19,378 $48,749 $30,686 $12,189 $5,284 
$19,378 $48,749 $30,686 $12,189 $5,284 
$19,378 $48,749 $30,686 $12,189 $5,284 
$19,378 $48,749 $30,686 $12,189 $5,284 
$19,378 $48,749 $30,686 $12,189 $5.284 
$19,378 $48,749 $30,686 $12,189 $5,284 
$19,378 $48,749 $30,686 $12,189 $5,284 
$19,378 $48,749 $30,686 $12,189 $5,284 

$2,546 $6,457 $4,064 $1,508 $658 

$0 $0 
$0 $0 
$0 $2,277,152 
$0 $2,277,152 
$0 $2,277,152 
$0 $2,277,152 
$0 $2,277,152 

$201,240 $2,478,392 
$201,240 $2,478,392 
$201,240 $2,478,392 
$201,240 $2,478,392 
$201,240 $2,478,392 
$201,240 $2,436,952 
$201,240 $2,436,952 
$201,240 $2,436,952 
$201 ,240 $2,436,952 
$201,240 $2,436,952 
$359,437 $2,595,148 
$359,437 $2,595,148 
$359,437 $2,595,148 
$359,437 $2,595,148 
$359,437 $2,595,148 
$359,437 $2,273,998 
$359,437 $2,273,998 
$359,437 $2,273,998 
$359,437 $2,273,998 
$359,437 $2,273,998 
$237,747 $2,152,308 
$237,747 $2,152,308 
$237,747 $2,152,308 
$237,747 $2,152,308 
$237,747 $2,152,308 
$237,747 $1,655,967 
$237,747 $1,655,967 
$237,747 $1,655,967 
$237,747 $1,655,967 
$237,747 $1,655,967 

$70,587 $1,488,807 
$70,587 $1,488,807 
$70,587 $1,488,807 
$70,587 $1 ,488,807 
$70,587 $1 ,488,807 
$70,587 $510,672 
$70,587 $510,672 
$70,587 $510,672 
$70,587 $510,672 
$70,587 $510,672 
$21,580 $461,666 
$21,580 $461,666 
$21,580 $461,666 
$21,580 $461,666 
$21,580 $461,666 
$21,580 $77,609 

CapCostAnnuaiCost 
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J 
W'ford 

(excluding 
raw water) Total 

$0 $0 
$0 $0 

$307,330 $2,584,483 
$307,330 $2,584,483 
$307,330 $2,564,483 
$307,330 $2,584,483 
$307,330 $2,584,483 
$307,330 $2,785,723 
$307,330 $2,785,723 
$307,330 $2,785,723 
$307,330 $2,785,723 
$307,330 $2,785,723 
$134,018 $2,570,969 
$134,018 $2,570,969 
$134,018 $2,570,969 
$134,018 $2,570,969 
$134,018 $2,570,969 
$134,018 $2,729,166 
$134,018 $2,729,166 
$134,018 $2,729,166 
$134,018 $2,729,166 
$134,018 $2,729,166 
$136,352 $2,410,350 
$136,352 $2,410,350 
$136,352 $2,410,350 
$136,352 $2,410,350 
$136,352 $2,410,350 
$136,352 $2,288,661 
$136,352 $2,288,661 
$136,352 $2,288,661 
$136,352 $2,288,661 
$136,352 $2,288,661 
$162,564 $1,818,532 
$162,564 $1,818,532 
$162,564 $1,818,532 
$162,564 $1,818,532 
$162,564 $1,818,532 
$162,564 $1,651,371 
$162,564 $1,651,371 
$162,564 $1,651,371 
$162,564 $1,651,371 
$162,564 $1,651,371 

$26,212 $536,884 
$26,212 $536,884 
$26,212 $536,884 
$26,212 $536,884 
$26,212 $536,884 
$26,212 $487,878 
$26,212 $487,878 
$26,212 $487,878 
$26,212 $487,878 
$26,212 $487,878 
$26,212 $103,821 



Scenario 1 

ADDED MONTHLY RATE INCREASE DUE TO CAPITAL COSTS 
(Includes Capital Expenditures Only) 

(All cost amounts shown are in current Dollars) 

A B c D E F G H I J 
Fort Fort Study W'ford 

Willow Hudson Annetta Annetta Worth Worth Non-City Area (excluding 
Year Park Aledo Oaks North Annetta South North South SE Parker Total raw water] Total 

1998 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
1999 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2000 $57 $63 $122 $44 $41 $43 $26 $26 $0 $4 
2001 $55 $61 $114 $42 $40 $41 $26 . $25 $0 $4 
2002 $53 $59 $t06 $41 $39 $40 $25 $25 $0 $4 
2003 $51 $57 $99 $39 $37 $38 $25 $25 $0 $3 
2004 $50 $55 $92 $38 $36 $37 $25 $25 $0 $3 
2005 $48 $53 $86 $37 $35 $36 $24 $24 $27 $3 
2006 $46 $51 $80 $36 $34 $35 $24 $24 $26 $3 
2007 $45 $50 $75 $34 $33 $33 $24 $24 $25 $3 
2008 $43 $48 $70 $33 $31 $32 $24 $23 $24 $3 
2009 $42 $46 $65 $32 $30 $31 $23 $23 $24 $3 
2010 $36 $36 $58 $38 $38 $39 $34 $35 $23 $1 
2011 $35 $35 $54 $37 $36 $37 $34 $34 $23 $1 
2012 $34 $34 $51 $36 $35 $36 $34 $34 $22 $1 
2013 $33 $33 $47 $35 $34 $35 $33 $34 $21 $1 
2014 $32 $32 $44 $33 $33 $34 $33 $33 $21 $1 
2015 $31 $31 $41 $32 $32 $32 $33 $33 $36 $1 
2016 $30 $30 $38 $31 $31 $31 $32 $33 $35 $1 
2017 $29 $29 $36 $30 $30 $30 $32 $32 $34 $1 
2018 $28 $28 $33 $29 $29 $29 $31 $32 $33 $1 
2019 $27 $27 $31 $28 $28 $28 $31 $31 $32 $1 
2020 $24 $21 $25 $24 $24 $24 $21 $21 $31 $1 
2021 $23 $21 $23 $24 $23 $23 $20 $21 $30 $1 
2022 $22 $20 $21 $23 $22 $22 $20 $21 $30 $1 
2023 $21 $19 $20 $22 $22 $22 $20 $20 $29 $1 
2024 $21 $19 $18 $21 $21 $21 $20 $20 $28 $1 
2025 $20 $18 $17 $21 $20 $20 $20 $20 $18 $1 
2026 $19 $17 $16 $20 $19 $19 $19 $20 $18 $1 
2027 $19 $17 $15 $19 $19 $19 $19 $20 $17 $1 
2028 $18 $16 $14 $19 $18 $18 $19 $19 $17 $1 
2029 $17 $16 $14 $18 $18 $18 $19 $19 $16 $1 
2030 $14 $11 $10 $14 $14 $14 $10 $10 $16 $1 
2031 $13 $10 $10 $14 $13 $13 $10 $10 $15 $1 
2032 $13 $10 $10 $13 $13 $13 $10 $10 $15 $1 
2033 $12 $10 $10 $13 $12 $12 $10 $10 $14 $1 
2034 $12 $9 $10 $12 $12 $12 $10 $10 $14 $1 
2035 $12 $9 $10 $12 $12 $12 $10 $10 $4 $1 
2036 $11 $9 $10 $12 $11 $11 $10 $10 $4 $1 
2037 $11 $9 $10 $11 $11 $11 $10 $10 $4 $1 
2038 $10 $9 $10 $11 $10 $10 $10 $10 $4 $1 
2039 $10 $9 $10 $10 $10 $10 $9 $9 $4 $1 
2040 $3 $3 $3 $3 $3 $3 $3 $3 $4 $0 
2041 $3 $3 $3 $3 $3 $3 $3 $3 $3 $0 
2042 $3 $3 $3 $3 $3 $3 $3 $3 $3 $0 
2043 $3 $3 $3 $3 $3 $3 $3 $3 $3 $0 
2044 $3 $3 $3 $3 $3 $3 $3 $3 $3 $0 
2045 $3 $3 $3 $3 $3 $3 $3 $3 $1 $0 
2046 $3 $3 $3 $3 $3 $3 $3 $3 $1 $0 
2047 $3 $3 $3 $3 $3 $3 $3 $3 $1 $0 
2048 $3 $3 $3 $3 $3 $3 $3 $3 $1 $0 
2049 $2 $3 $3 $2 $2 $2 $3 $3 $1 $0 
2050 $0 $0 $0 $0 $0 $0 $0 $0 $1 $0 

CapCostAddedMonthly 
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APPENDIX M - OPTION 3, SCENARIO 2 
(This is only a partial printout of some of the more important sheets in the spreadsheet. For the 
rest of this scenario, or a scenario of your own, please use the spreadsheet in Appendix N.) 

Input Run 
Input Cities 
Input Pipe 
Input Cost 
Treatment Chart 
Construction Summary 
Total Cost Summary 
Treatment Chart Data 
Actual Average Demand By Entity 
Actual Design Demand By Entity 
Raw Water Purchase Costs 
Raw Water Transportation Costs 
Pipe 1 Costs 
Pipe 2 Costs 
Willow Park Total Costs 
Aledo Total Costs 
Hudson Oaks Total Costs 
Annetta North Total Costs 
Annetta Total Costs 
Annetta South Total Costs 
Fort Worth North ETJ Total Costs 
Fort Worth South ETJ Total Costs 
Unincorporated Water Systems Total Costs 
Weatherford Total Costs 
Total Cost Annual Cost By Entity 
Total Cost Added Monthly Rate By Entity 
Capital Cost Summary 
Capital Cost Annual Cost By Entity 
Capital Cost Added Monthly Rate By Entity 



Scenario 2 

GENERAL INFORMATION FOR THIS RUN 

Run Name Scenario 2 
Cost Basis {All cost amounts shown are in current Dollars} 
Cost Year $1999 
Years for Facility Use Averaging 20 

Run Description: 

Areas Served: Stand Alone Project - No Line Sharing with W'ford 
Raw Water Transmission: New System 
Size of Initial Raw Water Line: 36" 
Year of Initial Plant Operation: 2005 
Size of Initial Plant: 2MGD 
Size of lntial Treated Water Exit Pipe: 1 0" 
Initial Areas Served: Aledo, Willow Park, Hudson Oaks 

lnputRun 
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Entity 

Willow Park 
Aledo 
Hudson Oaks 
Annetla North 
Annetla 
Annetla Soulh 
Fort Worth ET J North 
Fort Worth ET J South 
Non-Municipal Water Utility SE Parker County 
Weatherford 

lnputCities 

Annexation 
Area 

Code Growth 
Rate 
Per 
Year 

A 10.00% 
B 10.00% 
c 10.00% 
D 10.00% 
E 10.00% 
F 10.00% 
G 20.00% 
H 20.00% 
I N/A 
J 10.00% 

Scenario 2 

INPUT DATA 

Population Maximum Average 
Growth Population Demand 

Rate Density Population Per 
Per Per Curve Connection 
Year Acre Approximates (gpm) 

3.40% 2.5 TWDB High 0.32 
3.40% 2.5 TWDB High 0.32 
7.31% 2.5 8yr COG 0.32 
3.47% 2.5 8yr COG 0.32 
3.47% 2.5 8yrCOG 0.32 
3.47% 2.5 8yr COG 0.32 
1.15% 2.5 TWDBHigh 0.32 
1.15% 2.5 TWDBHigh 0.32 
2.80% 2.5 8yrCOG 0.32 
3.10% 2.5 TWDB High 0.32 

Construction 
Design Year Year 

Demand To To 
Per Start Take Inflation Interest Loan 

Based Connection Based Regional Wells Rate Rate Term 
On (gpm) On Service Off-Line (%) (%) (years) 

TWDBAvg. 0.6 TNRCC 2005 2010 4.50% 6.00% 20 
TWDBAvg. 0.6 TNRCC 2005 2010 4.50% 6.00% 20 
TWDB Avg. 0.6 TNRCC 2005 2010 4.50% 6.00% 20 
TWDBAvg. 0.6 TNRCC 2015 1998 4.50% 6.00% 20 
TWDBAvg. 0.6 TNRCC 2015 1998 4.50% 6.00% 20 
TWDBAvg. 0.6 TNRCC 2015 1998 4.50% 6.00% 20 
TWDBAvg. 0.6 TNRCC 2020 1998 4.50% 6.00% 20 
TWDBAvg. 0.6 TNRCC 2020 1998 4.50% 6.00% 20 
TWDBAvg. 0.6 TNRCC 2025 1998 4.50% 6.00% 20 
TWDB Avg. 0.6 TNRCC 2051 2051 4.50% 6.00% 20 



Scenario 2 

PIPE DATA 

Row Land Start Initial 
Pipe Length Width Cost Building Use 

(ft) {ft) ($/ft) (year) (year) 

1 57,000 20 $22.00 2000 2005 
2 1,470 20 $22.00 2003 2005 
3 3,680 15 $16.50 2003 2005 
4 26,250 15 $16.50 2018 2020 
5 310 15 $16.50 2003 2005 
6 310 15 $16.50 2003 2005 
7 12,970 15 $16.50 2003 2005 
8 4,910 15 $16.50 2013 2015 
9 6,660 15 $16.50 2003 2005 
10 2,820 15 $16.50 2003 2005 
11 2,080 15 $16.50 2003 2005 
12 1,480 15 $16.50 2013 2015 
13 10,690 15 $16.50 2013 2015 
14 3,190 15 $16.50 2013 2015 
15 6,660 15 $16.50 2013 2015 
16 37,910 15 $16.50 2018 2020 
17 6,400 15 $16.50 2018 2020 
18 17,880 15 $16.50 2023 2025 

lnputPipe 
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Scenario 2 

UNIT COST SUMMARY 
Costs in 1999 Dollars 

Note! Unit Costs include construction, engr, survey, legal, and ad min. 

Total 
Unit 

Item Unit Cost 

Raw Water Purchase Rate 1000 gal $0.62 
TRWD System Buy-in Cost MGD Capacity $200,000.00 
Intake Structure, 12 MGD Each· $472,500.00 
Water Pump Station & Pumps GPM Capacity $202.50 
O&M, Pump Station 1000 gal $0.05 
0.5 MGD Treatment Plant Each $945,000.00 
1.0 MGD Treatment Plant Each $1,755,000.00 
2.0 MGD Treatment Plant Each $3,375,000.00 
4.0 MGD Treatment Plant Each $5,400,000.00 
6.0 MGD Treatment Plant Each $7,425,000.00 
O&M, Treatment Plant Gallon $0.08 
Ground Storage Tank Gallon $0.95 
Elevated Storage Tank Gallon $1.49 
O&M, Storage Tank Gallon $0.01 
6" PVC Water Line and Fittings L.F. $54.00 
8" PVC Water Line and Fittings L.F. $60.75 
1 0" PVC Water Line and Fittings L.F. $64.80 
12" PVC Water Line and Fittings L.F. $74.25 
16" DIP/CYL Water Line and Fittings L.F. $87.75 
20" DIP/CYL Water Line and Fittings L.F. $108.00 
24" DIP/CYL Water Line and Fittings L.F. $128.25 
30" DIP/CYL Water Line and Fittings L.F. $141.75 
36" DIP/CYL Water Line and Fittings L.F. $155.25 
36" DIP/CYL Water Line Reimbursement L.F. $112.05 
O&M, Pipe Lines L.F. $0.25 
Purchase Site Acre $16,500.00 
Purchase 20' ROW L.F. $27.50 
15' Easement L.F. $16.50 
20' Easement L.F. $22.00 

No Cost Item $0.00 

lnputCost 
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R•w Row 
Water Water 

Year Purchase Purchase 
WfO<d SEPC 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 438,590 
2006 457,993 
2007 478,384 
20011 499,821 
2009 522.364 
2010 546,080 
2011 571.037 
2012 597,310 
2013 624,977 
2014 654,123 
2015 863,727 
2016 902,313 
2017 942,879 
2018 985,543 
2019 1,030.427 
2020 1,147,110 
2021 1,197,638 
2022 1,250,817 
2023 1,306,806 
2024 1,365,775 
2025 1,612,427 
2026 1,683,077 
2027 1.757,432 
2028 1,835,715 
2029 1,876,380 
2030 1,917,599 
2031 1.960,171 
2032 2,004,143 
2033 2,049,560 
2034 2,096,471 
2035 2.139,894 
2036 2,179,911 
2037 2,221,234 
2038 2,263,909 
2039 2.307.978 
2040 2,353,489 
2041 2,400,488 
2042 2,449,027 
2043 2,499,156 
2044 2,550,927 
2045 2,604,395 
2046 2,659,617 
2047 2,716,650 
2048 2,775,556 
2049 2,836,396 
2050 2.899.235 

ConstructionSummary 

Intake 
capacity 
Upgrade 

12 

12 

Row 
Water Treatment PIP< 

Pumping Plant Storage Pumping 1 
Upgrade Upgrade Upgrade Upgrade Upgrade 

10,000 2 2,500,000 5,000 16 

• 2,500,000 

2.500.000 

• 

2,500,000 5,000 

24 

• 2,500,000 

2,500,000 

10,000 5,000 

Scenario 2 

ANNUAL WATER PURCHASE AND IMPROVEMENT SUMMARY 

PIP< PIP< Pipe Pipe Pipe Pipe Pipe PIP< PIP< Pipe PIP< Pipe Pipe Pipe Pipe Pipe Pipe 
2 3 • 5 • 7 • • 10 11 12 13 14 15 16 17 11 

Upgrade Upgrade Upgrade Upgrade Upgrade Upgrade Upgrade Upgrade Upgrade Upgrade Upgrade Upgrade Upgrade Upgrilda Upgrade Upgrade Upgrade 

10 10 10 10 6 • 10 • 

16 10 6 10 8 10 8 
10 

18 16 

6 8 • 

8 

20 16 

8 

16 

12 

16 

24 

20 



Scenan·o2 

AVERAGE DAILY DEMAND OF NEW FACILITIES BY ENTITY 
(DISCONTINUE WELLS ON DATE SPECIFIED) 

(Includes Weatherford for Line 1) 
. (mgd) 

Year to Start Regional Service 2005 2005 2005 2015 2015 2015 2020 2020 2025 2051 
Year to Take Wells Off-line 2010 2010 2010 1998 1998 1998 1998 1998 1998 2051 
Dependable Well Production 1.05 0.35 1.06 0.00 0.24 0.24 0.25 0.11 0.95 0.00 

A B c D E F G H I J 
Fort Fort 

Willow Hudson Annetta Annetta Worth Worth Non-City Total W'ford Total 
Year Park Aledo Oaks North Annetta South North South SE Parker 

1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2002 0.00 0.00 0.00 0.00 0.00 0.00 o".oo 0.00 0.00 0.00 0.00 0.00 
2003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2004 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2005 0.59 0.30 0.31 0.00 0.00 0.00 0.00 0.00 0.00 1.20 0.00 1.20 
2006 0.61 0.31 0.34 0.00 0.00 0.00 0.00 0.00 0.00 1.25 0.00 1.25 
2007 0.63 0.32 0.36 0.00 0.00 0.00 0.00 0.00 0.00 1.31 0.00 1.31 
2008 0.65 0.33 0.39 0.00 0.00 0.00 0.00 0.00 0.00 1.37 0.00 1.37 
2009 0.67 0.34 0.42 0.00 0.00 0.00 0.00 0.00 0.00 1.43 0.00 1.43 
2010 0.70 0.35 0.45 0.00 0.00 0.00 0.00 0.00 0.00 1.50 0.00 1.50 
2011 0.72 0.36 0.48 0.00 0.00 0.00 0.00 0.00 0.00 1.56 0.00 1.56 
2012 0.75 0.37 0.52 0.00 0.00 0.00 0.00 0.00 0.00 1.64 0.00 1.64 
2013 0.77 0.39 0.55 0.00 0.00 0.00 0.00 0.00 0.00 1.71 0.00 1.71 
2014 0.80 0.40 0.59 0.00 0.00 0.00 0.00 0.00 0.00 1.79 0.00 1.79 
2015 0.82 0.41 0.64 0.10 0.24 0.15 0.00 0.00 0.00 2.37 0.00 2.37 
2016 0.85 0.43 0.68 0.10 0.25 0.16 0.00 0.00 0.00 2.47 0.00 2.47 
2017 0.88 0.44 0.73 0.10 0.26 0.16 0.00 0.00 0.00 2.58 0.00 2.58 
2018 0.91 0.46 0.79 0.11 0.27 0.17 0.00 0.00 0.00 2.70 0.00 2.70 
2019 0.94 0.47 0.84 0.11 0.28 0.17 0.00 0.00 0.00 2.82 0.00 2.82 
2020 0.97 0.49 0.91 0.11 0.29 0.18 0.13 0.06 0.00 3.14 0.00 3.14 
2021 1.01 0.51 0.97 0.12 0.30 0.19 0.13 0.06 0.00 3.28 0.00 3.28 
2022 1.04 0.52 1.04 0.12 0.31 0.19 0.14 0.06 0.00 3.43 0.00 3.43 
2023 1.08 0.54 1.12 0.13 0.32 0.20 0.14 0.06 0.00 3.58 0.00 3.58 
2024 1.11 0.56 1.20 0.13 0.33 0.21 0.14 0.06 0.00 3.74 0.00 3.74 
2025 1.15 0.58 1.29 0.13 0.34 0.21 0.14 0.06 0.51 4.42 0.00 4.42 
2026 1.19 0.60 1.38 0.14 0.35 0.22 0.14 0.06 0.52 4.61 0.00 4.61 
2027 1.23 0.62 1.49 0.14 0.36 0.23 0.14 0.06 0.53 4.81 0.00 4.81 
2028 1.27 0.64 1.59 0.15 0.38 0.24 0.15 0.06 0.55 5.03 0.00 5.03 
2029 1.32 0.66 1.60 0.15 0.39 0.25 0.15 0.06 0.56 5.14 0.00 5.14 
2030 1.36 0.68 1.60 0.16 0.40 0.25 0.15 0.06 0.58 5.25 0.00 5.25 
2031 1.41 0.71 1.60 0.16 0.42 0.26 0.15 0.07 0.60 5.37 0.00 5.37 
2032 1.46 0.73 1.60 0.17 0.43 0.27 0.15 0.07 0.61 5.49 0.00 5.49 
2033 1.51 0.76 1.60 0.18 0.45 0.28 0.15 0.07 0.63 5.62 0.00 5.62 
2034 1.56 0.78 1.60 0.18 0.46 0.29 0.16 0.07 0.65 5.74 0.00 5.74 
2035 1.61 0.79 1.60 0.19 0.48 0.30 0.16 0.07 0.67 5.86 0.00 5.86 
2036 1.66 0.79 1.60 0.20 0.50 0.31 0.16 0.07 0.68 5.97 0.00 5.97 
2037 1.72 0.79 1.60 0.20 0.51 0.32 0.16 0.07 0.70 6.09 0.00 6.09 
2038 1.78 0.79 1.60 0.21 0.53 0.33 0.16 0.07 0.72 6.20 0.00 6.20 
2039 1.84 0.79 1.60 0.22 0.55 0.35 0.16 0.07 0.74 6.32 0.00 6.32 
2040 1.90 0.79 1.60 0.22 0.57 0.36 0.17 0.07 0.76 6.45 0.00 6.45 
2041 1.97 0.79 1.60 0.23 0.59 0.37 0.17 0.07 0.79 6.58 0.00 6.58 
2042 2.03 0.79 1.60 0.24 0.61 0.38 0.17 0.07 0.81 6.71 0.00 6.71 
2043 2.10 0.79 1.60 0.25 0.63 0.40 0.17 0.08 0.83 6.85 0.00 6.85 
2044 2.18 0.79 1.60 0.26 0.65 0.41 0.17 0.08 0.85 6.99 0.00 6.99 
2045 2.25 0.79 1.60 0.27 0.67 0.42 0.18 0.08 0.88 7.14 0.00 7.14 
2046 2.33 0.79 1.60 0.27 0.70 0.44 0.18 0.08 0.90 7.29 0.00 7.29 
2047 2.40 0.79 1.60 0.28 0.72 0.45 0.18 0.08 0.93 7.44 0.00 7.44 
2048 2.49 0.79 1.60 0.29 0.75 0.47 0.18 0.08 0.95 7.60 0.00 7.60 
2049 2.57 0.79 1.60 0.30 0.77 0.49 0.18 0.08 0.98 7.77 0.00 7.77 
2050 2.66 0.79 1.60 0.32 0.80 0.50 0.19 0.08 1.01 7.94 0.00 7.94 
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Scenan·o 2 

DESIGN WATER DEMAND OF NEW FACILITIES BY ENTITY 
(DISCONTINUE WELLS ON DATE SPECIFIED) 

(Includes Weatherford for Line 1) 
(mgd) 

Year to Start Regional ServicE 2005 2005 2005 2015 2015 2015 2020 2020 2025 2051 
!Year to Take Wells Off-line 2010 2010 2010 1998 1998 1998 1998 1998 1998 2051 
Dependable Well Production 1.05 0.35 0.55 0.00 0.24 0.24 0.25 0.11 0.95 0.00 

A B c D E F G H I J 
Fort Fort 

Willow Hudson Annetta Annetta Worth Worth Non-City Total W'ford Total 
Year Park Aledo Oaks North Annetta South North South SE Parker 

1998 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1999 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2002 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2004 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2005 0.06 0.21 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.30 0.00 0.30 
2006 0.09 0.22 0.08 0.00 0.00 0.00 0.00 0.00 o.oo 0.40 0.00 0.40 
2007 0.13 0.24 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.51 0.00 0.51 
2008 0.17 0.26 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.62 0.00 0.62 
2009 0.22 0.29 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.73 0.00 0.73 
2010 0.26 0.31 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.86 0.00 0.86 
2011 1.35 0.68 0.90 0.00 0.00 0.00 0.00 0.00 0.00 2.93 0.00 2.93 
2012 1.40 0.70 0.97 0.00 0.00 0.00 0.00 0.00 0.00 3.07 0.00 3.07 
2013 1.45 0.73 1.04 0.00 0.00 0.00 0.00 0.00 0.00 3.21 0.00 3.21 
2014 1.50 0.75 1.11 o.oo 0.00 0.00 0.00 0.00 0.00 3.36 0.00 3.36 
2015 1.55 0.78 1.19 0.18 0.45 0.29 0.00 0.00 0.00 4.44 0.00 4.44 
2016 1.60 0.80 1.28 0.19 0.47 0.30 0.00 0.00 0.00 4.64 0.00 4.64 
2017 1.65 0.83 1.38 0.19 0.49 0.31 0.00 0.00 0.00 4.84 0.00 4.84 
2018 1.71 0.86 1.48 0.20 0.50 0.32 0.00 0.00 0.00 5.06 0.00 5.06 
2019 1.77 0.89 1.58 0.21 0.52 0.33 0.00 0.00 0.00 5.29 0.00 5.29 
2020 1.83 0.92 1.70 0.21 0.54 0.34 0.25 0.11 0.00 5.89 0.00 5.89 
2021 1.89 0.95 1.82 0.22 0.56 0.35 0.25 0.11 0.00 6.15 0.00 6.15 
2022 1.95 0.98 1.96 0.23 0.58 0.36 0.25 0.11 0.00 6.43 0.00 6.43 
2023 2.02 1.01 2.10 0.24 0.60 0.38 0.26 0.11 0.00 6.71 0.00 6.71 
2024 2.09 1.05 2.25 0.24 0.62 0.39 0.26 0.11 0.00 7.02 0.00 7.02 
2025 2.16 1.08 2.42 0.25 0.64 0.40 0.26 0.11 0.95 8.28 0.00 8.28 
2026 2.23 1.12 2.60 0.26 0.66 0.42 0.27 0.12 0.97 8.65 0.00 8.65 
2027 2.31 1.16 2.79 0.27 0.68 0.43 0.27 0.12 1.00 9.03 0.00 9.03 
2028 2.39 1.20 2.99 0.28 0.71 0.45 0.27 0.12 1.03 9.43 0.00 9.43 
2029 2.47 1.24 2.99 0.29 0.73 0.46 0.28 0.12 1.06 9.64 0.00 9.64 
2030 2.55 1.28 2.99 0.30 0.76 0.48 0.28 0.12 1.09 9.85 0.00 9.85 
2031 2.64 1.33 2.99 0.31 0.78 0.49 0.28 0.12 1.12 10.07 0.00 10.07 
2032 2.73 1.37 2.99 0.32 0.81 0.51 0.28 0.12 1.15 10.30 0.00 1030 
2033 2.82 1.42 2.99 0.33 0.84 0.53 0.29 0.13 1.18 10.53 0.00 10.53 
2034 2.92 1.47 2.99 0.34 0.87 0.55 0.29 0.13 1.22 10.77 0.00 10.77 
2035 3.02 1.49 2.99 0.35 0.90 0.57 0.29 0.13 1.25 10.99 0.00 10.99 
2036 3.12 1.49 2.99 0.37 0.93 0.59 0.30 0.13 1.28 11.20 0.00 11.20 
2037 3.23 1.49 2.99 0.38 0.96 0.61 0.30 0.13 1.32 11.41 0.00 11.41 
2038 3.34 1.49 2.99 0.39 1.00 0.63 0.31 0.13 1.36 11.63 0.00 11.63 
2039 3.45 1.49 2.99 0.41 1.03 0.65 0.31 0.13 1.40 11.86 0.00 11.86 
2040 3.57 1.49 2.99 0.42 1.07 0.67 0.31 0.14 1.43 12.09 0.00 12.09 
2041 3.69 1.49 2.99 0.43 1.10 0.69 0.32 0.14 1.47 12.33 . 0.00 12.33 
2042 3.81 1.49 2.99 0.45 1.14 0.72 0.32 0.14 1.52 12.58 0.00 12.58 
2043 3.94 1.49 2.99 0.47 1.18 0.74 0.32 0.14 1.56 12.84 0.00 12.84 
2044 4.08 1.49 2.99 0.48 1.22 0.77 0.33 0.14 1.60 13.10 0.00 13.10 
2045 4.22 1.49 2.99 0.50 1.26 0.80 0.33 0.14 1.65 13.38 0.00 13.38 
2046 4.36 1.49 2.99 0.52 1.31 0.82 0.33 0.15 1.69 13.66 0.00 13.66 
2047 4.51 1.49 2.99 0.53 1.35 0.85 0.34 0.15 1.74 13.96 0.00 13.96 
2048 4.66 1.49 2.99 0.55 1.40 0.88 0.34 0.15 1.79 14.26 0.00 14.26 
2049 4.82 1.49 2.99 0.57 1.45 0.91 0.35 0.15 1.84 14.57 0.00 14.57 
2050 4.98 1.49 2.99 0.59 1.50 0.94 0.35 0.15 1.89 14.89 0.00 14.89 
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Scenario 2 

COST OF PURCHASING RAW WATER 
(All cost amounts shown are in current Dollars) 

Annua~ Raw Raw Water Plant Buy-In Cost 
Year of Water Use Purchase Design ($/mgd 
First Use (excl W1ord) Price Capacity Capacity) 

2005 1 MGD $0.62 $200,000.00 
Based on Based on Design Flows Total Annual Cost 
Average 0.60 gpm/ customer 
Daily Use 

Raw Raw Raw I Raw Water Use Based on Plant Ca acltv I TRWD 
Year Water Water Water Plant Excess Plant System Capital O&M Total 

Used Purchase Flows Size Capacity Upgrade Buy in 
1000 Gal $/1000 gal (MGD) (MGD) (MGD) c"MGD) $1998 $1998 $1998 $1998 

1998 0 $0 0.00 0.00 0.00 0.00 $0 $0 $0 $0 
1999 0 $0 0.00 0.00 0.00 0.00 $0 $0 $0 $0 
2000 0 $0 0.00 0.00 0.00 0.00 $0 $0 $0 $0 
2001 0 $0 0.00 0.00 0.00 0.00 $0 $0 $0 $0 
2002 0 $0 0.00 0.00 0.00 0.00 $0 $0 $0 $0 
2003 0 $0 0.00 0.00 0.00 0.00 $0 $0 $0 $0 
2004 0 $0 0.00 0.00 0.00 0.00 $0 $0 $0 $0 
2005 438,590 $271,926 1.00 2.00 1.00 2.00 $400,000 $400,000 $271,926 $671,926 
2006 457,993 $283.956 1.00 2.00 1.00 0.00 $0 $0 $283,956 $283,956 
2007 478,384 $296,598 1.00 2.00 1.00 0.00 $0 $0 $296,598 $296,598 
2008 499,821 $309,889 1.00 2.00 1.00 0.00 $0 $0 $309.889 $309,889 
2009 522.364 $323,866 1.00 2.00 1.00 0.00 $0 $0 $323,866 $323,866 
2010 546.080 $338.569 1.00 2.00 1.00 0.00 $0 $0 $338.569 $338,569 
2011 571,037 $354,043 2.93 6.00 3.07 4.00 $800,000 $800,000 $354,043 $1,154,043 
2012 597,310 $370,332 3.07 6.00 2.93 0.00 $0 $0 $370,332 $370,332 
2013 624,977 $387,486 3.21 6.00 2.79 0.00 $0 $0 $387.486 $387.486 
2014 654,123 $405,557 3.36 6.00 2.64 0.00 $0 $0 $405,557 $405,557 
2015 863,727 $535,511 4.44 6.00 1.56 0.00 $0 $0 $535,511 $535,511 
2016 902,313 $559.434 4.64 6.00 1.36 0.00 $0 $0 $559.434 $559.434 
2017 942,879 $584,585 4.84 6.00 1.16 0.00 $0 $0 $584,585 $584,585 
2018 985,543 $611,036 5.06 6.00 0.94 0.00 $0 $0 $611,036 $611,036 
2019 1,030.427 $638,865 5.29 6.00 0.71 0.00 $0 $0 $638,865 $638,865 
2020 1,147,110 $711,208 5.89 6.00 0.11 0.00 $0 $0 $711,208 $711.208 
2021 1,197,638 $742,535 6.15 10.00 3.85 4.00 $800,000 $800.000 $742.535 $1,542,535 
2022 1,250.817 $775,506 6.43 10.00 3.57 0.00 $0 $0 $775,506 $775,506 
2023 1,306,806 $810,220 6.71 10.00 3.29 0.00 $0 $0 $810,220 $810,220 
2024 1,365,775 $846,780 7.02 10.00 2.98 0.00 $0 $0 $846,780 $846,780 
2025 1,612.427 $999,705 8.28 10.00 1.72 0.00 $0 $0 $999,705 $999,705 
2026 1,683,077 $1,043,508 8.65 10.00 1.35 0.00 $0 $0 $1.043,508 $1,043,508 
2027 1,757,432 $1.089,608 9.03 10.00 0.97 0.00 $0 $0 $1,089,608 $1.089,608 
2028 1,835,715 $1,138,143 9.43 10.00 0.57 0.00 $0 $0 $1.138,143 $1.138,143 
2029 1.876.380 $1.163,356 9.64 10.00 0.36 0.00 $0 $0 $1.163,356 $1,163,356 
2030 1,917,599 $1,188,911 9.85 10.00 0.15 0.00 $0 $0 $1.188,911 $1.188,911 
2031 1,960,171 $1,215,306 10.07 16.00 5.93 6.00 $1,200,000 $1,200,000 $1,215.306 $2.415,306 
2032 2,004,143 $1,242,569 10.30 16.00 5.70 0.00 $0 $0 $1,242,569 $1,242,569 
2033 2,049,560 $1.270,727 10.53 16.00 5.47 0.00 $0 $0 $1,270,727 $1,270.727 
2034 2,096,471 $1.299,812 10.77 16.00 5.23 0.00 $0 $0 $1,299,812 $1.299,812 
2035 2.139.894 $1.326,734 10.99 16.00 5.01 0.00 $0 $0 $1,326,734 $1.326,734 
2036 2,179,911 $1,351,545 11.20 16.00 4.80 0.00 $0 $0 $1,351,545 $1,351,545 
2037 2.221.234 $1,377,165 11.41 16.00 4.59 0.00 $0 $0 $1,377,165 $1.377.165 
2038 2,263,909 $1.403,623 11.63 16.00 4.37 0.00 $0 $0 $1,403,623 $1,403,623 

2039 2,307,978 $1,430,946 11.86 16.00 4.14 0.00 $0 $0 $1,430,946 $1.430,946 
2040 2,353.489 $1.459,163 12.09 16.00 3.91 0.00 $0 $0 $1,459,163 $1,459,163 
2041 2.400.488 $1.488.303 12.33 16.00 3.67 0.00 $0 $0 $1.488,303 $1.488,303 

2042 2.449,027 $1.518,397 12.58 16.00 3.42 0.00 $0 $0 $1,518,397 $1,518,397 
2043 2.499,156 $1,549,476 12.84 16.00 3.16 0.00 $0 $0 $1,549.476 $1,549.476 
2044 2,550,927 $1,581,575 13.10 16.00 2.90 0.00 $0 $0 $1.581,575 $1,581.575 

2045 2,604,395 $1,614,725 13.38 16.00 2.62 0.00 $0 $0 $1,614.725 $1,614,725 

2046 2,659,617 $1.648,962 13.66 16.00 2.34 0.00 $0 $0 $1,648,962 $1,648.962 

2047 2,716,650 $1,684,323 13.96 16.00 2.04 0.00 $0 $0 $1,684,323 $1,684,323 

2048 2,775,556 $1.720,845 14.26 16.00 1.74 0.00 $0 $0 $1,720,845 $1,720,845 

2049 2,836,396 $1.758,566 14.57 16.00 1.43 0.00 $0 $0 $1,758,566 $1,758,566 

2050 2,899,235 $1,797,526 14.89 16.00 1.11 0.00 $0 $0 $1,797,526 $1,797,526 
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Scenario 2 

RAW WATER INTAKE AND PUMPING 
(Includes Weatherford) 

{All cost amounts shown are in current Dollars) 

Upgrade Construction Upgrade Cost Per Construction 
Year of Increment Cost Per Increment GPM Cost Per Cost Per 
First use (MGD) Increment Gallons Capacity Increment 1000 Gal 

2005 12 $472,500 10000 $203 $2,025,000 $0.05 
Capital Costs O&M Costs Total Annual Cost 

Based on 0.6 at m oer customer 
Intake Structure PumDrna 

Design Build Intake Raw Required Actual Pumping Raw Water Raw 
Year Daily 12 MGD Excess Capacity Water Flow Flow Excess Capacity Pumping Annual Water Capital O&M Total 

Flows Intake Capacity Addit~n Intake Capaclly C~::~\ty Capa~~ Addi~n Equipment Flow Pumping 
(MGD) (MGD) (MGDJ- (MGD $1998 laoml m 1oom loom $1998 1000 gal $1998 $1998 $1998 $1998 

1998 0.00 0.00 0.00 0.00 so 0 0 0 0 $0 0 so $0 $0 $0 
1999 0.00 0.00 0.00 0.00 so 0 0 0 0 $0 0 $0 $0 $0 $0 
2000 0.00 0.00 0.00 0.00 so 0 0 0 0 $0 0 $0 $0 $0 so 
2001 0.00 0.00 0.00 0.00 $0 0 0 0 0 so 0 $0 $0 so so 
2002 0.00 0.00 0.00 0.00 $0 0 0 0 0 $0 0 $0 $0 $0 so 
2003 0.00 0.00 0.00 0.00 $0 0 0 0 0 so 0 so $0 $0 so 
2004 0.00 0.00 0.00 0.00 $0 0 0 0 0 $0 0 so $0 $0 so 
2005 0.30 12.00 11.70 12.00 $472,500 210 10,000 9,790 10,000 S2.02o,OOO 110,607 S5,530 $2,497,500 $5,530 $2,503,030 
2006 0.40 12.00 11.60 0.00 $0 280 10,000 9,720 0 $0 146,988 $7,349 so S7,349 $7,349 
2007 0.51 12.00 11.49 0.00 $0 352 10,000 9,648 0 $0 185,221 S9,261 $0 $9,261 $9,261 
2008 0.62 12.00 11.38 0.00 $0 429 10,000 9,571 0 $0 225,414 $11,271 $0 $11,271 $11,271 
2009 0.73 12.00 11.27 0.00 $0 5{)9 10,000 9,491 0 $0 267,683 $13,384 $0 S13,384 $13,384 
2010 0.86 12.00 11.14 0.00 $0 594 10,000 9,406 0 $0 312,150 $15,607 $0 $15,607 S15,607 
2011 2.93 12.00 9.07 0.00 $0 2,037 10,000 7,963 0 $0 1,070,694 S53,535 $0 $53,535 $53,535 
2012 3.07 12.00 8.93 0.00 $0 2.131 10,000 7,869 0 $0 1,119,956 $55,998 so $55,998 $55,998 
2013 3.21 12.00 8.79 0.00 $0 2,229 10,000 7,771 0 $0 1,171,833 $58,592 $0 $58,592 $58,592 
2014 3.36 12.00 8.64 0.00 $0 2,333 10,000 7,667 0 $0 1,226,482 $61,324 $0 $61,324 S61,324 
2015 4.44 12.00 7.56 0.00 so 3,081 10,000 6,919 0 $0 1,619,488 $80,974 $0 $60,974 $80,974 
2016 4.64 12.00 7.36 0.00 $0 3,219 10,000 6,781 0 $0 1,691,836 $84,592 $0 $64,592 $84,592 
2017 4.84 12.00 7.16 0.00 $0 3,364 10,000 6,636 0 $0 1,767,898 $68,395 $0 $88,395 $88,395 
2018 5.06 12.00 6.94 0.00 $0 3,516 10,000 6,484 0 $0 1,847,893 $92,395 $0 S92,395 S92,395 
2019 5.29 12.00 6.71 0.00 $0 3,676 10,000 6,324 0 so 1,932,051 $96,603 $0 $96,603 $96,603 
2020 5.89 12.00 6.11 0.00 $0 4,092 10,000 5,908 0 $0 2,150,831 $107,542 so $107,542 S107,542 
2021 6.15 12.00 5.85 0.00 $0 4,272 10,000 5,728 0 $0 2,245,571 $112,279 so S112,279 $112,279 
2022 6.43 12.00 5.57 0.00 $0 4,462 10,000 5,538 0 $0 2,345,281 $117,264 so $117,254 $117,264 
2023 6.71 12.00 5.29 0.00 $0 4,662 10,000 5,338 0 $0 2,450,261 $122,513 $0 $122,513 $122,513 
2024 7.02 12.00 4.98 0.00 $0 4,872 10,000 5,128 0 $0 2,560,828 $128,041 $0 $128,041 $128,041 
2025 8.28 12.00 3.72 0.00 $0 5,752 10,000 4,248 0 $0 3,023,300 $151,165 $0 $151,165 $151,165 
2026 8.65 12.00 3.35 0.00 $0 6,004 10,000 3,996 0 $0 3,155,770 $157,788 $0 $157,788 $157,788 
2027 9.03 12.00 2.97 0.00 $0 6,269 10,000 3,731 0 $0 3,295,185 $164,759 $0 $164,759 $164,759 
2028 9.43 12.00 2.57 0.00 $0 6,549 10.000 3,451 0 $0 3,441,965 $172,098 $0 $172,098 $172,098 
2029 9.54 12.00 2.36 0.00 $0 6,694 10,000 3,306 0 $0 3,518,213 $175,911 $0 $175,911 $175,911 
2030 9.85 12.00 2.15 0.00 $0 6,841 10,000 3,159 0 $0 3,595,498 $179,775 $0 $179,775 $179,775 
2031 10.07 12.00 1.93 0.00 $0 6,993 10,000 3,007 0 $0 3,675,321 $183,766 $0 $183,766 $183,766 
2032 10.30 12.00 1.70 0.00 $0 7,149 10,000 2,851 0 $0 3,757,768 $187,888 so $187,888 $187,888 
2033 10.53 12.00 1.47 0.00 $0 7,311 10,000 2,689 0 $0 3,842,925 $192,146 $0 $192,146 $192,146 
2034 10.77 12.00 1.23 0.00 $0 7,479 10,000 2,521 0 $0 3,930,882 $196,544 $0 $196,544 $196,544 
2035 10.99 12.00 1.01 0.00 $0 7,634 10,000 2,366 0 $0 4,012,301 $200,615 $0 $200,615 $200,615 
2036 11.20 12.00 0.80 0.00 $0 7,776 10,000 2,224 0 $0 4,087,332 $204,367 $0 $204,367 $204,367 
2037 11.41 12.00 0.59 0.00 $0 7.924 10,000 2,076 0 $0 4,164,815 $208,241 $0 $208,241 $208,241 
2038 11.63 12.00 0.37 0.00 $0 8,076 10,000 1,924 0 $0 4,244,829 $212,241 $0 $212,241 $212.241 
2039 11.86 12.00 0.14 0.00 $0 8,233 10,000 1,767 0 $0 4,327,458 $216,373 $0 $216,3.73 $216,373 
2040 12.09 24.00 11.91 12.00 $472,500 8,396 10,000 1,604 0 $0 4,412,791 $220,640 $472.500 $220,640 $693,140 
2041 12.33 24.00 11.67 0.00 $0 8,563 10,000 1,437 0 $0 4,500,916 $225,046 $0 $225,046 $225,046 

2042 12.58 24.00 11.42 0.00 $0 8,736 10,000 1,264 0 $0 4,591,926 $229,596 $0 $229,596 $229,596 

2043 12.84 24.00 11.16 0.00 $0 8,915 10,000 1,085 0 $0 4,685,917 $234,296 $0 $234.296 $234,296 
2044 13.10 24.00 10.90 0.00 $0 9,100 10,000 900 0 $0 4,782,987 $239,149 $0 $239,149 $239,149 

2045 13.38 24.00 10.62 0.00 $0 9,291 10,000 709 0 $0 4,883,240 $244,162 $0 $244,162 $244,162 

2046 13.66 24.00 10.34 0.00 $0 9,488 10,000 512 0 $0 4,986,781 $249,339 $0 $249,339 $249,339 

2047 13.96 24.00 10.D4 0.00 so 9,691 10,000 309 0 $0 5,093,719 $254,686 $0 $254,686 $254,686 

2048 14.26 24.00 9.74 0.00 $0 9,901 10,000 99 0 $0 5,204,168 $260,208 $0 $260,208 $260,208 

2049 14.57 24.00 9.43 0.00 $0 10,118 20,000 9,882 10,000 $2,025,000 5,318,243 $265,912 $2,025,000 $265,912 $2,290,912 

2050 14.89 24.00 9.11 0.00 $0 10,343 20,000 9,657 0 $0 5,436,066 $271,803 $0 $271,803 $271,803 
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Scenario 2 

PIPE 1 COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width (ft.) L.F. Cost Number Foot 

2005 2000 57000 20 $22.00 $1,254,000 1 $0.25 

Capital Costs O&M Total Annual Cost 
Year Easement Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$1999 (mgd) (in. dia.) (in. dia.) (in. dia.) (in. dia.f (in. dia.) $ 1999 $1999 $1999 $1999 $1999 

1998 $0 0.00 0 0 None 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 None 0 0 $0 $0 $0 $0 $0 
2000 $1,254,000 0.00 0 0 None 0 0 $0 $0 $1.254,000 $0 $1,254,000 
2001 $0 0.00 0 0 None 0 0 $0 $0 $0 $0 $0 
2002 $0 0.00 0 0 None 0 0 $0 $0 $0 $0 $0 
2003 $0 0.00 0 0 None 0 0 $0 $0 $0 $0 $0 
2004 $0 0.00 0 0 None 0 0 $0 $0 $0 $0 $0 
2005 $0 0.30 3 16 None 0 13 $912,000 $14,250 $912,000 $14,250 $926,250 
2006 $0 0.40 4 16 None 0 12 $0 $14,250 $0 $14,250 $14,250 
2007 $0 0.51 4 16 None 0 12 $0 $14,250 $0 $14,250 $14,250 
2008 $0 0.62 5 16 None 0 11 $0 $14,250 $0 $14,250 $14,250 
2009 $0 0.73 5 16 None 0 11 $0 $14,250 $0 $14,250 $14,250 
2010 $0 0.86 6 16 None 0 10 $0 $14,250 $0 $14,250 $14,250 
2011 $0 2.93 10 16 None 0 6 $0 $14,250 $0 $14,250 $14,250 
2012 $0 3.07 10 16 None 0 6 $0 $14,250 $0 $14,250 $14,250 
2013 $0 3.21 10 16 None 0 6 $0 $14,250 $0 $14,250 $14,250 
2014 $0 3.36 10 16 None 0 6 $0 $14,250 $0 $14,250 $14,250 
2015 $0 4.44 12 16 None 0 4 $0 $14,250 $0 $14,250 $14,250 
2016 $0 4.64 12 16 None 0 4 $0 $14,250 $0 $14,250 $14,250 
2017 $0 4.84 12 16 None 0 4 $0 $14,250 $0 $14,250 $14,250 
2018 $0 5.06 13 16 None 0 3 $0 $14,250 $0 $14,250 $14,250 
2019 $0 5.29 13 16 None 0 3 $0 $14,250 $0 $14,250 $14,250 
2020 $0 5.89 14 16 None 0 2 $0 $14,250 $0 $14,250 $14,250 
2021 $0 6.15 14 16 None 0 2 $0 $14,250 $0 $14,250 $14,250 
2022 $0 6.43 14 16 None 0 2 $0 $14,250 $0 $14,250 $14,250 
2023 $0 6.71 15 16 None 0 1 $0 $14,250 $0 $14,250 $14,250 
2024 $0 7.02 15 16 None 0 1 $0 $14,250 $0 $14,250 $14,250 
2025 $0 8.28 16 16 None 0 0 $0 $14,250 $0 $14,250 $14,250 
2026 $0 8.65 16 16 None 0 0 $0 $14,250 $0 $14,250 $14,250 
2027 $0 9.03 17 24 None 0 7 $1,368,000 $14,250 $1,368,000 $14,250 $1,382,250 
2028 $0 9.43 17 24 None 0 7 $0 $14,250 $0 $14,250 $14,250 
2029 $0 9.64 17 24 None 0 7 $0 $14,250 $0 $14,250 $14,250 
2030 $0 9.85 18 24 None 0 6 $0 $14,250 $0 $14,250 $14,250 
2031 $0 10.Q7 18 24 No~e 0 6 $0 $14,250 $0 $14.250 $14,250 
2032 $0 10.30 18 24 None 0 6 $0 $14,250 $0 $14,250 $14,250 
2033 $0 10.53 18 24 None 0 6 $0 $14,250 $0 $14,250 $14,250 
2034 $0 10.77 18 24 None 0 6 $0 $14,250 $0 $14,250 $14,250 
2035 $0 10.99 19 24 None 0 5 $0 $14,250 $0 $14,250 $14,250 
2036 $0 11.20 19 24 None 0 5 $0 $14,250 $0 $14,250 $14,250 
2037 $0 11.41 19 24 None 0 5 $0 $14,250 $0 $14,250 $14,250 
2038 $0 11.63 19 24 None 0 5 $0 $14,250 $0 $14,250 $14,250 
2039 $0 11.86 19 24 None 0 5 $0 $14,250 $0 $14,250 $14,250 
2040 $0 12.09 19 24 None 0 5 $0 $14,250 $0 $14,250 $14,250 
2041 $0 12.33 20 24 None 0 4 $0 $14,250 $0 $14,250 $14,250 
2042 $0 12.58 20 24 None 0 4 $0 $14,250 $0 $14,250 $14,250 
2043 $0 12.84 20 24 None 0 4 $0 $14,250 $0 $14,250 $14,250 
2044 $0 13.10 20 24 None 0 4 $0 $14,250 $0 $14,250 $14.250 
2045 $0 13.38 20 24 None 0 4 $0 $14,250 $0 $14,250 $14,250 
2046 $0 13.66 21 24 None 0 3 $0 $14,250 $0 $14,250 $14,250 
2047 $0 13.96 21 24 None 0 3 $0 $14,250 $0 $14,250 $14,250 
2048 $0 14.26 21 24 None 0 3 $0 $14,250 $0 $14,250 $14,250 
2049 $0 14.57 21 24 None 0 3 $0 $14,250 $0 $14.250 $14,250 
2050 $0 14.89 21 24 None 0 3 $0 $14,250 $0 $14,250 $14,250 
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Scenario 2 

PIPE2COSTS 
(All cost amounts shown are in current Dollars) 

Year to Row/ Land 
Year of Construct Linear Easement Cost Per Land Pipe Cost Per 
First Use Line Feet Width (ft.) L.F. Cost Number Foot 

2005 2003 1470 20 $22.00 $32,340 2 0.25 

Cap_ital Costs O&M Total Annual Cost 
Year Easemen Design Size Size Upstream Upstream Size Piping Annual 

Cost Flow Needed Supplied Pipe Size Pipe Flag Excess Cost Cost Capital O&M Total 
$1999 (mgd) (in. dia.) (in. dia.) . (ln. dla.) (in. dla.) _!in. dla.) $ 1999 $1999 $1999 $ 1999 $1999 

1998 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
1999 $0 0.00 0 0 0 0 0 $0 so so so $0 
2000 $0 0.00 0 0 0 0 0 $0 so $0 so $0 
2001 $0 0.00 0 (} 0 0 0 $0 so so so $0 
2002 $0 0.00 0 0 0 0 0 $0 $0 so $0 $0 
2003 $32,340 0.00 0 0 0 0 0 $0 $0 S32,340 $0 $32,340 
2004 $0 0.00 0 0 0 0 0 $0 $0 $0 $0 $0 
2005 $0 0.30 3 10 16 0 7 $14,700 $368 $14,700 $368 $15,068 
2006 $0 0.40 4 10 16 0 6 $0 $368 $0 $368 $368 
2007 $0 0.51 4 10 16 0 6 $0 $368 $0 $368 $368 
2008 $0 0.62 5 10 16 0 5 $0 $368 $0 $368 $368 
2009 so 0.73 5 10 16 0 5 so $368 so $368 $368 
2010 $0 0.86 6 10 16 0 4 $0 $368 $0 $368 $368 
2011 so 2.93 10 10 16 0 0 $0 $368 $0 $368 $368 
2012 $0 3.07 10 10 16 0 0 $0 $368 $0 S368 $368 
2013 $0 3.21 10 10 16 0 0 $0 $368 $0 $368 $368 
2014 $0 3.36 10 10 16 0 0 $0 $368 $0 $368 $368 
2015 $0 4.44 12 16 16 0 4 $23,520 S368 $23,520 S368 S23,888 
2016 $0 4.64 12 16 16 0 4 $0 $368 $0 S368 $368 
2017 $0 4.84 12 16 16 0 4 $0 $368 $0 $368 $368 
2018 $0 5.06 13 16 16 0 3 $0 S368 $0 $368 $368 
2019 $0 5.29 13 16 16 0 3 $0 $368 $0 S368 $368 
2020 $0 5.89 14 16 16 0 2 $0 $368 $0 $368 $368 
2021 $0 6.15 14 16 16 0 2 $0 $368 $0 $368 $368 
2022 $0 6.43 14 16 16 0 2 $0 $368 $0 $368 $368 
2023 $0 6.71 15 16 16 0 1 $0 $368 $0 $368 $368 
2024 $0 7.02 15 16 16 0 1 $0 $368 $0 $368 $368 
2025 $0 8.28 16 16 16 0 0 $0 $368 $0 $368 $368 
2026 $0 8.65 16 16 16 0 0 $0 $368 $0 $368 $368 
2027 $0 9.03 17 20 24 0 3 $29,400 $368 $29,400 $368 $29,768 
2028 $0 9.43 17 20 24 0 3 so $368 so $368 $368 
2029 so 9.64 17 20 24 0 3 so $368 so $368 $368 
2030 so 9.85 18 20 24 0 2 $0 $368 $0 $368 S368 
2031 $0 10.07 18 20 24 0 2 $0 $368 $0 $368 S368 
2032 $0 10.30 18 20 24 0 2 so $368 $0 S368 $368 
2033 so 10.53 18 20 24 0 2 so S368 so S368 $368 
2034 $0 10.77 18 20 24 0 2 $0 S368 $0 $368 $368 
2035 $0 10.99 19 20 24 0 1 $0 $368 so $368 $368 
2036 $0 11.20 19 20 24 0 1 $0 $368 $0 $368 $368 
2037 $0 11.41 19 20 24 0 1 $0 S368 $0 S368 S368 
2036 so 11.63 19 20 24 0 1 $0 S368 $0 S368 $368 
2039 $0 11.86 19 20 24 0 1 so S368 $0 S368 $368 
2040 $0 12.09 19 20 24 0 1 $0 S368 $0 $368 $368 
2041 so 12.33 20 20 24 0 0 $0 $368 $0 $368 S368 
2042 so 12.58 20 20 24 0 0 so $368 $0 S368 S368 
2043 $0 12.84 20 20 24 0 0 so S368 so $368 S368 
2044 so 13.10 20 20 24 0 0 so S368 so $368 S368 
2045 so 13.38 20 20 24 0 0 so $368 so $368 $368 
2046 $0 13.66 21 24 24 0 3 S35,280 $368 $35,280 $368 S35,648 
2047 $0 13.96 21 24 24 0 3 $0 $368 $0 $368 $368 
2048 so 14.26 21 24 24 0 3 $0 $368 $0 $368 $368 
2049 $0 14.57 21 24 24 0 3 $0 $368 $0 $368 S368 
2050 $0 14.89 21 24 24 0 3 $0 S368 $0 S368 S368 
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Scenario 2 

WILLOW PARK TOTAL COSTS 
(All cost amounts shown are in current Dollars) 

R•w 
Raw Water 

Water Intake/ Storage/ Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe PIPt Pipe Pipe 
Year Purchase Pumolna Treatment Pumplna 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1998 so so so $0 so $0 $0 $0 $0 $0 $0 so $0 so $0 $0 so so so so $0 

1999 so $0 so so so $0 $0 so $0 so $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

2000 $0 so $0 $0 $464,216 so so so $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2001 $0 $0 so $0 $0 so $0 so $0 $0 $0 $0 $0 $0 $0 $0 $0 so $0 $0 so 
2002 $0 $0 $0 $0 $0 $0 $0 so $0 $0 $0 $0 $0 so so $0 $0 $0 $0 $0 $0 
2003 so $0 $57,809 $0 $0 $11.331 $30,991 $0 $2,660 $5,115 $0 $0 $0 $0 $0 $0 $0 $0 $0 so $0 

2004 $0 so $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 so $0 $0 
2005 $228,928 $852.794 $1,177,135 $1,976.213 $315,578 $5,134 $18,707 so $1,617 $3,177 $0 $0 $0 $0 su su su $0 so $0 $0 

2006 $94,573 $2,448 $26,645 $17.444 $4,746 $122 $450 $0 $39 $77 $0 $0 $0 $0 $0 $0 $0 so $0 $0 $0 

2007 $96,757 $3,021 $26,098 $17,084 $4,649 $120 $444 $0 $39 $77 $0 $0 $0 $0 $0 $0 $0 $0 so so $0 

2008 $99.170 $3,607 $25,602 $16,794 $4,560 $118 $438 $0 $38 $77 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

2009 $101,794 $4,207 $25,145 $16,546 $4,479 $116 $432 $0 S38 $77 $0 $0 $0 $0 $0 $0 $0 $0 $0 so $0 

2010 $104,811 $4,832 $24,766 $16.325 $4.411 $114 $428 so $37 $77 $0 $0 $0 $0 $0 $0 $0 $0 so $0 $0 
2011 $352,698 $16,361 $1,722,068 $1,410,781 $4.355 $112 $425 so $37 $77 so so $0 $0 $0 $0 $0 $0 so so so 
2012 $110,657 $16,732 $73,347 $37,681 $4,258 $110 $419 $0 $37 $77 $0 $0 $0 $0 so $0 so $0 $0 $0 $0 
2013 $113,462 $17,157 $75,207 $37,199 $4.173 $108 $414 so $36 $77 $0 so so so $0 $0 $0 $0 $0 $0 so 
2014 $116,620 $17,634 $77,300 $36,816 $4,098 $106 $410 $0 $36 $77 $0 $0 so $0 $0 $0 $0 so so $0 $0 
2015 $151,514 $22,910 $100.429 $41,666 $4.032 $6.759 $407 so $36 $77 so $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

2016 $156,940 $23.731 $104,026 $41,671 $3,998 $103 $405 $0 $36 $77 $0 $0 $0 $0 so $0 so $0 $0 $0 $0 

2017 $162,873 $24.628 $107,956 $41,543 $3,970 $102 $404 $0 $36 S77 $0 $0 $0 $0 $0 $0 $0 $0 $0 so $0 

2018 $169,337 $25,605 $112,243 $1.130,695 $3,949 $102 $26,253 $0 $2,316 $77 $0 $0 $0 $0 $0 $0 $0 so $0 $0 $0 
2019 $176,363 $26,668 S116,900 $48.611 $3,934 $101 $404 $0 $36 $77 $0 $0 $0 $0 $0 $0 $0 so so so so 
2020 $195,839 $29,613 $129,809 $50,459 $3,924 $101 $405 $0 S36 $77 so $0 so so $0 $0 $0 $0 so $0 so 
2021 $425,022 $30,937 s 1,623,499 $50,919 $3,926 $101 $407 $0 $36 S77 $0 $0 $0 $0 $0 $0 $0 so so $0 $0 

2022 $214,056 S32,367 $141,684 $51,564 $3,933 $101 $410 $0 $36 $77 $0 $0 $0 $0 $0 $0 $0 $0 so $0 $0 

2023 $224,276 $33,913 $148,658 $52,390 $3,945 $102 $413 so $36 $77 $0 $0 $0 $0 $0 $0 $0 so so $0 so 
2024 $235,313 $35,582 $155,974 $53,397 $3,960 $102 $417 $0 $37 $77 so $0 $0 $0 $0 $0 $0 $0 so so so 
2025 $279,180 $42,215 $185,051 $1,300,554 $3,979 S103 $421 $0 $37 $77 $0 $0 so $0 $0 $0 $0 so so $0 $0 

2026 $294.394 $44,515 $195,135 $67,764 $4,020 $104 $426 $0 S36 S77 $0 so $0 $0 $0 $0 $0 $0 $0 so so 
2027 $310,817 $46,999 S206,021 $70,158 $394,295 $8.491 $431 $0 $38 $77 $0 $0 so $0 so $0 $0 • so $0 $0 so 
2028 $328,558 S49,681 $217,780 $72.849 $4,114 S106 S437 $0 S39 $77 $0 $0 $0 $0 $0 $0 $0 so $0 $0 so 
2029 $340,164 S51,436 $225,473 $74,802 $4,167 S107 $444 $0 $39 $77 so $0 $0 $0 $0 $0 $0 $0 so $0 $0 

2030 $352,112 S53,243 $233,393 $76,828 $4,220 $109 $450 $0 $40 $77 $0 $0 $0 $0 $0 $0 $0 $0 so $0 $0 

2031 $724,510 $55,124 $2,468,686 $1,116.739 $4.275 S110 $457 $0 $40 $77 so $0 $0 $0 $0 $0 $0 $0 $0 so $0 
2032 $374,725 $56,662 $248,382 $88.207 $4,297 $111 $460 $0 $40 $77 $0 $0 $0 $0 $0 so $0 $0 $0 so so 
2033 $385,321 $58,264 $255,405 $90,616 $4,321 $111 $463 so $41 $5,037 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2034 S396,367 $59,935 S262,727 $93,132 $4,345 $112 $466 so S41 $77 $0 $0 so $0 $0 $0 $0 so so $0 $0 

2035 $406,941 $61,533 $269,735 S95,621 $4,371 $113 $469 $0 $41 $77 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

2036 $417,014 $63,057 $276,412 S96,062 $4,397 $113 $472 $0 S41 $77 so $0 $0 $0 $0 $0 so $0 so so $0 
2037 S427,439 $64,633 $283,322 $100,565 $4,423 $114 $475 $0 $42 $77 so $0 $0 $0 $0 $0 $0 so $0 so $0 

2038 $436.227 $66,264 $290,473 S103,130 $4,449 $115 $478 $0 S42 S77 $0 $0 $0 $0 $0 $0 $0 so so $0 $0 

2039 $449,394 $67,953 $297.875 $105,762 $4,475 $115 $481 $0 $42 $77 $0 so $0 $0 $0 $0 so so so $0 $0 
2040 $460,953 $218,964 $305,537 $108,461 $4,502 $116 $484 $0 S42 S77 so $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2041 $472.918 $71,510 $313,466 $111,229 $4,526 $117 $487 so $43 S77 $0 $0 $0 so $0 $0 $0 $0 so so $0 

2042 $485,305 $73,383 S321.678 $1,307,902 S4.555 $117 $490 $0 $43 $77 so $0 $0 $0 $0 $0 so $0 so $0 $0 
2043 $498,129 $75,322 $330,178 S123,544 $4,581 $118 $493 so $43 $77 $0 $0 $0 $0 $0 $0 $0 so so $0 $0 
2044 $511,406 $77,330 $336,979 $125,832 $4.608 $119 $496 so S44 S77 so $0 $0 $0 $0 $0 $0 $0 $0 so $0 
2045 $525,153 $79,408 $348,091 $128,192 $4,634 $120 $499 so S44 S77 $0 so $0 $0 $0 $0 so $0 $0 $0 $0 

2046 $539,389 $81,561 $357,527 S130,627 $4,661 $11,661 S502 $0 S44 $77 $0 $0 $0 $0 $0 $0 $0 so $0 so $0 

2047 $554.129 $83,790 $367,297 $133.139 $4,688 S121 $505 $0 S44 S77 $0 $0 $0 $0 $0 $0 $0 $0 $0 so so 
2048 $569,395 $86.098 $377.416 $135,730 $4,715 $122 S506 so S45 S77 so so $0 $0 $0 $0 $0 $0 $0 $0 $0 

2049 $585,204 $762,355 $387,895 $475,338 S4,742 $122 $41,398 so S45 S77 so so so $0 $0 $0 so so $0 $0 $0 

2050 $601,577 $90,964 S398,747 $141.165 $4.769 $123 $514 $0 S45 S77 so $0 $0 so $0 $0 so $0 so so $0 

Pipe 
18 Total 

$0 ~~~ so 
so $464,216

1 

$0 $0 
so so 
so $107,906 
$0 $0 
$0 $4.579,284 

$0 $146,545 
$0 $148,289 
$0 $150,404 
$0 $152,833 
$0 $155.801 
so $3,506,914 
so $243,319 
$0 $247,833 
$0 $253.097 
so $326,052 
$0 $330,987 
so $341,592 
so $1,470,578 
$0 $373,093 
$0 $410,263 
$0 $2,134,924 
$0 $444,429 
$0 $463,811 
so $484,859 
$0 $1,811,617 
so $606,472 
$0 S1,037,327· 
$0 $673,642 
$0 $696,711 
so $720,472 
$0 S4,372,218 
$0 $772.962 
so $799,580 
so S817,203 
so $838,902 
$0 $859,646 
so $881,089 
$0 $903.256 
so $926.175 
so $1,099,136 
$0 $974,376 
so $2,193,549 
so $1,032,485 
so $1,058,890 
so S1,086,219 
$0 S1.126,048 
$0 $1,143.791 
$0 $1,174.106 
so S2,257,175 
so $1.237,982 
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Row 
Row Water 

Water lntlllkel Storage} Pipe Pipe 
Year Purchase Pumping Treatment Pumping 1 2 

1998 $0 $0 $0 $0 $0 $0 
1999 $0 $0 $0 $0 so so 
2000 so so $0 $0 $266,229 $0 
2001 $0 $0 $0 so so $0 
2002 so $0 so so so so 
2003 $0 so $32,016 so $0 $6,275 
2004 $0 $0 $0 $0 $0 $0 
2005 $124,818 $464,966 $641,804 $1,309,461 $172,061 $2,799 
2006 $50,618 $1,310 $14,261 $10,664 $2,540 $66 
2007 $50,958 $1,591 $13,745 $9,838 $2,448 $63 
2008 $51,493 $1,873 $13,293 $9,234 $2,368 $61 
2009 $52,199 $2,157 $12,894 $8,771 $2,297 $59 
2010 $53,153 $2,450 $12,559 $8,401 $2,237 $58 
2011 $177,107 $8,216 $864.732 $708,420 $2.167 $56 
2012 $55,566 $6,402 $36,631 $16,922 $2,138 $55 
2013 $56,975 $8,615 $37,765 $18,679 $2,095 $54 
2014 $58,560 $8,855 $38,816 $18.487 $2,058 $53 
2015 $76,082 $11,504 $50,430 $21,034 $2,025 $3,394 
2016 $76,717 $11,903 $52,176 $20,925 $2,005 $52 
2017 $81,423 $12,312 $53,970 $20,661 $1,985 $51 
2018 $84.205 $12,733 $55.814 $567,776 $1,964 $51 
2019 $67,064 $13,165 $57,710 $24,410 $1,942 $50 
2020 $95,805 $14,487 $63,503 $25,338 $1,920 $50 
2021 $205,679 $14,971 $785,654 $25,569 $1,900 $49 
2022 $102,297 $15,468 $67,806 $25,893 $1,880 $48 
2023 $105,673 $15,979 $70,044 $26,307 $1,859 $48 
2024 $109,139 $16,503 $72,341 $26,813 $1,837 S47 
2025 $127,260 $19,243 $84,353 $653,070 $1,814 $47 
2026 $131,689 $19,913 $87,288 $33,960 $1,798 $46 
2027 $136,233 $20,600 $90,300 $34,961 $172,822 $3,722 
2028 $140,895 $21,305 $93.390 $35,970 $1.764 $45 
2029 $142,504 $21,546 $94,457 $36,473 $1,746 $45 
2030 $143,889 $21,757 $95,375 $36,872 $1,725 S44 
2031 $288,366 $21,940 $982,656 $526,796 $1,701 $44 
2032 $147,701 $22,334 $97,902 $40,623 $1,694 $44 
2033 $150.220 $22.715 $99,571 $40.687 $1,665 $43 
2034 $152,614 $23,077 $101,158 $40,639 $1,673 S43 
2035 $154,470 $23,357 $102,388 $40,418 $1,659 $43 
2036 $155,893 $23,573 $103,332 $40,087 $1,644 $42 
2037 $157,353 $23.793 $104.299 $39,758 $1.628 $42 
2038 $158,849 $24,019 $105,291 $39,432 $1,613 S42 
2039 $160,382 $24,251 $106,307 $39,108 $1,597 $41 
2040 $161,953 $76,932 $107,346 $38.767 $1,582 $41 
2041 $163,562 $24,732 $108,415 $38,469 $1,566 $40 
2042 $165,209 $24,981 $109,507 $445,240 $1,550 $40 
2043 $166,895 $25,236 $110,624 $41,393 $1,535 $40 
2044 $168,621 $25,497 $111.768 $41,489 $1,519 $39 
2045 $170,366 $25,764 $112,938 $41,592 $1,504 $39 
20.6 $172,192 $26,037 $114,135 $41,701 $1,486 $3,722 
2047 $174,038 $26,316 $115,359 $41,815 $1,472 $38 
2048 $175,925 $26,602 $116,609 $41,936 $1.457 $38 
2049 $177,853 $231,692 $117,886 $144.463 $1.441 $37 
2050 $179,823 $27,191 $119,193 $42,197 $1,426 $37 

Scenario 2 

ALEDO TOTAL COSTS 

(All cost amounts shown are in current Dollars) 

Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
3 4 5 6 7 8 9 10 11 

$0 $0 $0 so $0 so so so $0 
$0 $0 so $0 $0 $0 $0 $0 so 
so $0 $0 so so $0 $0 $0 $0 
$0 $0 $0 so $0 $0 $0 $0 $0 
so so $0 $0 $0 so so so $0 
$0 so so $0 $0 so $0 $28,795 $34,320 
$0 so so $0 $0 $0 $0 $0 $0 
so $0 so $0 so $0 $0 $16.735 $13,000 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
so $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 so $0 so so $0 $520 
$0 $0 $0 $0 $0 $0 $0 so $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 so so $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 so $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 $0 so so $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 so $0 $0 so $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 so $520 
$0 so so so so $0 so so $520 
$0 so $0 $0 so $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 so $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 so $520 
$0 so so $0 $0 $0 $0 $0 $520 
so $0 so $0 so $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 so $520 
$0 $0 $0 $0 $0 so $0 so $520 
so $0 so $0 $0 $0 $0 $14,409 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
so so so $0 $0 so $0 $0 $17,160 
so $0 so $0 so so $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
so $0 $0 $0 so $0 $0 $0 $520 
$0 $0 $0 $0 $0 so $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
so $0 $0 $0 $0 so $0 $0 $520 
so $0 $0 $0 $0 $0 so so $520 
$0 $0 $0 $0 $0 $0 so $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
so so so $0 $0 $0 so so $520 
so so so $0 $0 so $0 $0 $520 
so $0 $0 so $0 $0 $0 $0 $520 
$0 $0 $0 so $0 $0 $0 $0 $520 
$0 $0 $0 so $0 $0 so $0 $520 
$0 $0 $0 $0 $0 $0 so $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
$0 so $0 $0 $0 $0 $0 so $520 
$0 $0 $0 $0 $0 $0 $0 $0 $520 
so $0 $0 $0 so $0 $0 $0 $520 

I 

Plpv Pipe Pipe Pipe Pipe Pipe Pipe 
12 13 14 15 16 17 18 Total 

$0 so so $0 so so so so 
so $0 $0 so so so so $0 
so $0 $0 so $0 $0 $0 $266,229 
$0 $0 so $0 $0 so so $0 
$0 so $0 $0 $0 $0 so $0 
$0 $0 $0 $0 so $0 $0 $101,407 
$0 $0 $0 $0 $0 $0 $0 $0 
so so $0 $0 so so $0 $2,745,644 
$0 $0 $0 $0 $0 $0 $0 $79,979 
$0 so $0 $0 $0 $0 $0 $79,163 
so so so so $0 so so $78,843 
$0 $0 $0 $0 $0 $0 so $78,897 
so $0 $0 $0 $0 $0 $0 $79,378 
so $0 $0 so so $0 so $1,761.239 
$0 $0 $0 $0 $0 $0 $0 $122,434 
so $0 $0 so $0 $0 $0 $124,704 
so $0 $0 so $0 $0 $0 $127,349 
$0 $0 $0 $0 $0 $0 $0 $164,990 
$0 $0 $0 so so $0 $0 $166,297 
$0 $0 $0 $0 so $0 $0 $171,122 
$0 $0 $0 $0 $0 so $0 $723.062 
so so $0 so so $0 $0 $184,861 
$0 so $0 so so so so $201,622 
$0 $0 $0 $0 $0 $0 $0 $1,034,343 
so $0 $0 $0 $0 so $0 $213,912 
$0 $0 $0 $0 $0 so $0 $220,429 
so $0 $0 so so so $0 $227,200 
$0 so $0 $0 $0 so so $886,307 
so $0 $0 $0 so so $0 $275,215 
$0 $0 SQ $0 $0 $0 $0 $473,566 
$0 $0 $0 $0 $0 so $0 $293,890 
$0 $0 $0 $0 $0 $0 so $313,934 
$0 so so $0 $0 $0 so $300,183 
so $0 $0 $0 so $0 $0 $1,822,024 
$0 $0 $0 $0 $0 $0 so $310,817 
so so $0 so $0 so $0 $315,440 
$0 so $0 $0 $0 $0 $0 $319,724 
$0 so so $0 $0 $0 $0 $322,855 
$0 $0 $0 $0 $0 $0 $0 $325,090 
so so $0 $0 $0 $0 $0 $327,393 
$0 $0 $0 $0 $0 $0 $0 $329,765 
$0 so $0 $0 $0 so $0 $332,207 
so $0 so so so so $0 $387,163 
$0 $0 so so $0 $0 $0 $337,305 
so $0 $0 $0 so $0 $0 $747,048 
$0 $0 $0 $0 $0 so $0 $346.243 
$0 $0 $0 so $0 $0 $0 $349.454 
$0 $0 $0 $0 $0 $0 $0 $352,743 
$0 $0 $0 $0 $0 $0 $0 $359,795 
$0 so $0 so $0 $0 $0 $359,556 
so so $0 so $0 $0 $0 $363,086 
$0 $0 $0 $0 $0 $0 so $673,694 
so $0 so $0 $0 $0 $0 $370.387 
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Year 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2006 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
204i 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 

EntCo~~otAIIHO 

Row 
Row Water 

Water lntakltl Storage/ Pipe 
Purchase Pumolna Treatment Pumolna 1 

$0 $0 $0 $0 $0 
so so so so so 
so so so so $370,170 
$0 $0 $0 so so 
$0 $0 so so so 
$0 so $48,790 so so 
$0 $0 $0 $0 $0 

$201.429 $750.~ $1.035.733 $1.462,576 $277,669 
$65,078 $2,202 $23,969 $13,167 $4,270 
$89,010 $2,779 $24,008 $13,008 $4,276 
$93,315 $3,394 $24,090 $12,921 $4,291 
$98,002 $4,050 $24,208 $12.881 $4.312 

$102,646 $4,732 $24,254 $12,674 $4,320 
$349,660 $16,220 $1.707,235 $1.127,915 $4,318 
$112.009 $16.937 $74.244 $31,265 $4,310 
$116.751 $17,654 $77,387 $32,032 $4,294 
$121,502 $18,372 $80,536 $32,902 $4,269 
$159,246 $24.079 $105.554 $38,850 $4,238 
$165,831 $25,075 $109,919 $40,109 $4,224 
$172,462 $26,078 $114,314 $41,498 $4,204 
$179,134 $27,087 $118,737 $1,172,196 $4,176 
$185,838 $28.100 $123,180 $52.301 $4.145 
$204,968 $30,993 $135,860 $55,835 $4,107 
$440,596 $32,070 $1,682,969 $57,474 $4,070 
$219.177 $33,142 $145.279 $58,929 $4,027 
$226,197 $34,203 $149,931 $60,204 $3,978 
$233,115 $35,249 $154,517 $61,297 $3,923 
$270,868 $40,961 $179,555 $1,461,955 $3,861 
$278,960 $42,182 $184,905 $76,167 $3,809 
$286,748 $43,359 $190,067 $77.299 $363,762 
$294,168 $44,461 $194,986 $78,167 $3,683 
$294,564 $44,541 $195,248 $77,634 $3,608 
$294,884 $44,589 $195,460 $77,114 $3,534 
$586.806 $44,647 $1,999,638 $1,065,982 $3,462 
$299,010 $45,213 $198,195 $82,809 $3.429 
$302,886 $45,799 $200,764 $62,273 $3,397 
$306,901 $46,406 $203,425 $81,777 $3,365 
$310,339 $46,926 $205,704 $81,202 $3,333 
$313,196 $47,359 $207,599 $80,536 $3,l02 
$316,130 $47,802 $209,543 $79,876 $3,271 
$319.136 $48,257 $211,535 $79,220 $3,240 
$322,217 $48,722 $213,577 $78,570 $3.209 
$325,373 $154,560 $215,669 $77,926 $3,176 
$328,605 $49,688 $217,811 $77,287 $3,146 
$331,914 $50,169 $220,005 $894,513 $3,115 
$335,302 $50.701 $222.251 $83,160 $3.084 
$338,769 $51,225 $224,548 $83,355 $3,052 
$342,315 $51,761 $226,699 $83,561 $3,021 
$345,943 $52,310 $229,304 $83,779 $2.990 
$349,651 $52,871 $231,762 $64,009 $2,956 
$353,442 $53,444 $234,275 $84,252 $2,927 
$357,317 $465,482 $236,843 $290.234 $2,895 
$361,275 $54,628 $239,466 $84,776 $2.864 

Pipe 
2 

$0 
$0 
$0 
so 
so 

$9,563 
$0 

$4,517 
$110 
$110 
$111 
$111 
$111 
$111 
$111 
$111 
$110 

$7,103 
$109 
$108 
$108 
$107 
$106 
$105 
$104 
$103 
$101 
$100 

S98 
$7,834 

S95 
S93 
S91 
S89 
S68 ... 
S87 
S86 
$85 
$84 
S84 
S83 
S82 
$81 
$80 
S80 
$79 
S78 

$7,479 
$16 
S75 
S75 
$74 

Scenario 2 

HUDSON OAKS TOTAL COSTS 

(All cost amounts shown are in current Dollars) 

Pipe Pipe Pipe Pipe Pipo Pipo Pipe 
3 4 5 • 1 • • 

$0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 so $0 $0 
so so $0 so so so $0 
so so $0 $0 $0 so $0 
so so $0 so so so $0 

$26,156 so $2,245 so $195,756 $0 $109,690 
$0 $0 $0 so $0 $0 $0 

$16,460 so $1,423 $0 $73,924 $0 $41,625 
$405 so S35 so $2,954 $0 $1,665 
$406 $0 S35 $0 $2,953 $0 $1,665 
$412 so S36 $0 $2,952 $0 $1,665 
$416 so $36 so $2,952 $0 $1,665 
$419 so $31 so $2,951 $0 $1,665 
$421 so $31 $0 $2,948 so $1,665 
$424 $0 $31 so $2,942 $0 $1,665 
$426 $0 $31 so $2,934 $0 $1,665 
$427 $0 $37 $0 $2,927 $0 $1,665 
$428 $0 $38 $0 $119,666 $0 $1,665 
$428 $0 $38 $0 $2,920 $0 $68.265 
$428 so $38 $0 $2,920 $0 $1,665 

$27,772 so $2.450 $0 $2,920 $0 $1,665 
$426 $0 $38 $0 $2,919 so $1,665 
$424 $0 $31 $0 $2,916 so $1,665 
$422 $0 $31 $0 $2,913 $0 $1,665 
$420 $0 $31 $0 $2,910 so $1,665 
$417 $0 $31 so $2,905 so $1.665 
$413 $0 $36 $0 $2,899 $0 $1,665 
$409 $0 $36 $0 $2,893 $0 $1,665 
$404 so $36 $0 $2,865 $0 $1,665 
$398 $0 $35 $0 $2,876 $0 $1,665 
$392 $0 $34 so $2,866 so $1,665 
$384 $0 S34 so $2,854 $0 $1,665 
$377 $0 $33 so $2,843 $0 $1,665 
$370 so S33 so $2,631 so $1.665 
$367 so S32 so $2,825 $0 $1,665 
$364 so $32 so $2,819 $0 $1.665 
$361 so $32 $0 $2,614 $0 $1,665 
$357 $0 S31 $0 $2,608 $0 $1.665 
$354 so $31 $0 $2,802 so $1,665 
$351 $0 $31 $0 $2,796 $0 $1,665 
$348 $0 S31 so $136,711 $0 $1,665 
$345 $0 $30 so $2.784 so $1.665 
$341 so $30 $0 $2,777 $0 $1,665 
$338 so $30 $0 $2,771 $0 $1,665 
$335 so $29 $0 $2.765 $0 $1,665 
$332 so $29 so $2.758 so $1.665 
$328 $0 $29 $0 $2,751 $0 $1,665 
$325 so $29 $0 $2,744 $0 $1,665 
$322 so $28 so $2.737 so $1,665 
$319 $0 $28 $0 $2,730 $0 $1,665 
$315 so $28 $0 $2,723 so $1,665 

$25,277 so $21 so $2,715 so $1,665 
$309 $0 $21 $0 $2,708 so $1,665 

Pipe Pipo Pipe Pipo Pipo Pipe Pipe Pipe Pipo 
10 11 12 13 14 15 16 11 18 Total 

$0 $0 so so so so $0 $0 $0 so 
so so so so so so so $0 so so 
$0 $0 $0 so $0 so $0 $0 $0 $370,170 
$0 $0 so $0 so so so so so so 
$0 so so so so so so so so so 
$0 so so $0 $0 $0 $0 $0 $0 $392,400 
$0 so so so $0 so so $0 $0 so 
$0 $0 $0 $0 so $0 so $0 so $3,885,710 
$0 $0 $0 $0 $0 so so $0 so $133.855 
$0 $0 $0 $0 so so $0 so so $138,253 
so $0 $0 $0 $0 $0 so so so $143,186 
so so $0 $0 $0 $0 so so so $148,634 
so $0 $0 $0 so $0 $0 so so $154,009 
so $0 so so $0 $0 $0 so so $3,210,531 
so so $0 so $0 so so so so $243,943 
so $0 $0 so so $0 so so so $253,290 
$0 $0 $0 $0 $0 $0 so so so $262,747 
$0 $0 so $0 $0 $0 so so so $460,866 
so so so so $0 $0 $0 so so $416,918 
$0 so so so so so $0 so so $363,716 
$0 $0 $0 $0 $0 $0 so so so $1,536,247 
$0 $0 $0 so so so so so so $398,718 
$0 so so $0 $0 $0 so so $0 $436,912 
so $0 so $0 so $0 so so so $2,222,343 
$0 so so $0 so so so $0 $0 $465,689 
$0 so so so $0 so so so so $479,639 
$0 $0 so $0 so so so so so $493,216 
$0 so $0 $0 so so so so $0 $1,982,322 
$0 $0 so so so $0 so so so $591,111 
$0 $0 sq so $0 so so so so $974,043 
$0 $0 so so so $0 so so so $620,537 
$0 so so $0 $0 $0 so so so $620,626 
$0 $0 $0 $0 so so so so so $620,591 
so $0 $0 so so so so so so $3,725,522 
so $0 so so so $0 so so $0 $633.634 
$0 $0 $0 so $0 $0 so $0 $0 $640,087 
$0 $0 $0 $0 $0 $0 so so so $646,833 
so so so so so so $0 so so $652,452 
$0 $0 $0 so $0 so so so so $656,932 
$0 $0 $0 $0 so so so so so S661,550j 
$0 $0 $0 $0 $0 $0 so so so $800,226 
$0 so so so $0 so so so so $671,202 
$0 so so $0 so $0 so so so $781,601 
$0 $0 $0 $0 so so $0 $0 so $661,423 
$0 $0 so so so so so so so $1,504.610 
so $0 $0 $0 $0 $0 so so so $699,361 
$0 so $0 so so $0 so so so $705,801 
$0 $0 $0 so $0 so so so so $712,398 
so $0 $0 so so $0 so $0 so $726,555 
$0 so $0 so so so so so so $726,069 
$0 $0 $0 $0 so $0 so $0 so $733,146 
$0 $0 $0 so so so so so so $1,382,530 
$0 so $0 $0 so so so so so $747,792 
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En1CostA11AN 

Raw 
Water 

Year Purchase 

1998 $0 
1999 $0 
2000 so 
2001 so 
2002 $0 
2003 so 
2004 $0 
2005 $19.451 
2006 $8,294 
2007 $8,729 
2008 $9,181 
2000 $9,649 
2010 $10,156 
2011 $l4,887 
2012 $11,459 
2013 $12,259 
2014 $13.108 
2015 $17,668 
2016 $18,313 
2017 $19,018 
2018 $19,786 
2019 $20,621 
2020 $22,914 
2021 $49,763 
2022 $25,079 
2023 $26,294 
2024 $27,607 
2025 $32,776 
2026 $34,585 
2027 $36,539 
2028 $38,651 
2029 $40,044 
2030 $41,478 
2031 $85,404 
2032 $44,184 
2033 $45,445 
2034 $46,761 
2035 $48,021 
2036 $49,224 
2037 $50,469 
2038 $51,757 
2039 $53,092 
2040 $54,473 
2041 $55.904 
2042 $57,386 
2043 $58,920 
2044 $60,509 
2045 $62,155 
2048 $63,860 
2047 $65,627 
2048 $67,456 
2040 $69,352 
2050 $71,316 

Raw 
Water 
Intake! 

so $0 
so so 
$0 $0 
$0 so 
$0 $0 
$0 $4,548 
$0 so 

$72.460 $100,018 
$215 $2,337 
$273 $2.355 
$334 $2,370 
$399 $2,384 
$468 $2,400 

$1,618 $170,338 
$1,733 $7.595 
$1,854 $8,126 
$1.982 $8.688 
$2,672 $11,711 
$2,769 $12,139 
$2.876 $12.606 
$2.992 $13,115 
$3,118 $13,668 
$3,465 $15,188 
$3,622 $190,084 
$3,792 $16,623 
$3,976 $17.429 
$4,174 $18,299 
$4,956 $21,725 
$5,230 $22,924 
$5,525 $24,220 
$5,844 $25,619 
$6,055 $26,542 
$6,272 $27,493 
$6,498 $291,027 
$6,681 $29,287 
$6,872 $30,123 
$7,071 $30.995 
$7,261 $31,830 
$7,443 $32,627 
$7,631 $33,452 
$7,826 $34,307 
$8,028 $35,191 

$25,876 $36,107 
$8,453 $37,055 
$8,677 $38,037 
$8,909 $39,054 
$9,150 $40,108 
$9,398 $41.199 
$9,656 $42,329 
$9,923 $43,500 

$10,200 $44,713 
$90,346 $45,969 
$10,784 $47.271 

canario 2 

ANNETTA NORTH TOTAL COSTS 

(All cost amounts shown are in current Dollars) 

Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Total 

so $0 so $0 so so so so $0 $0 so so so $0 so so so so $0 so 
so $0 so so $0 so so so so $0 $0 $0 $0 $0 $0 $0 $0 so so $0 
so $29.667 $0 $0 $0 so so so $0 $0 $0 so so $0 $0 so $0 $0 $0 $29.887 
$0 so $0 $0 $0 so so $0 $0 $0 $0 $0 so so $0 $0 $0 so so so 
$0 so $0 $0 $0 so $0 so $0 so so $0 $0 $0 so $0 $0 $0 $0 $0 
$0 so $891 $2,438 so $209 so $18.249 $0 so $0 $0 $0 so $0 $0 $0 $0 so $26,337 

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 so $0 $0 so so so so so $0 so 
$0 $26,814 $436 $1,590 so $137 $0 $7,139 $0 $0 $0 $0 $0 $0 so so $0 $0 so $228,045 

$385 $416 $11 $39 $0 $3 $0 $288 so $0 $0 $0 $0 so so $0 $0 $0 $0 :~~:~!~i $647 $419 $11 $40 $0 $3 $0 $290 $0 $0 so $0 so $0 $0 $0 $0 $0 $0 
$838 $422 $11 $41 $0 $4 $0 $290 $0 $0 $0 so so $0 $0 $0 so $0 $0 $13,490 
$965 $425 $11 $41 so $4 $0 $291 so $0 $0 so so so so $0 $0 so so $14,187 

$1,101 $427 $11 $41 $0 $4 $0 $292 so $0 $0 so so so so $0 $0 $0 so $14,901 
$104,649 $431 $11 $42 so $4 $0 $294 so $0 $0 $0 $0 $0 $0 $0 so $0 $0 $312,273 

$3,210 $441 $11 $43 $0 $4 so $301 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 so $24.798 
$3.565 $451 $12 $45 $0 $4 $0 $308 $81,015 $0 $0 $0 $0 $0 $0 so $0 $0 so $107.638 
$3,909 $461 $12 $46 $0 $4 $0 $316 $0 $0 $0 $0 $0 $0 so $0 so $0 $0 $28,525 
$4,865 $470 $788 $47 $0 $4 $0 $13,277 $30,687 so so $0 $0 $0 $0 $0 $0 $0 $0 $82.189 
$4,843 $466 $12 $47 $0 $4 $0 $322 $1.227 $0 so $0 $0 $0 $0 $0 so so $0 $40,144 
$4,832 $464 $12 $47 so $4 $0 $322 $1,227 $0 $0 so so $0 $0 $0 $0 $0 $0 $41,408 

$131,596 $461 $12 $3,068 so $271 $0 $323 $1,227 $0 $0 so $0 $0 $0 $0 $0 $0 $0 $172.851 
$5,661 $460 $12 $47 $0 $4 $0 $324 $1,227 so $0 $0 $0 $0 $0 $0 $0 so $0 $45,144 
$5,881 $459 $12 $47 so $4 $0 $326 $1,227 $0 $0 so so so so $0 $0 $0 $0 $49,524 
$5,938 $460 $12 $46 $0 $4 so $329 $1.227 $0 $0 $0 $0 $0 $0 so $0 $0 $0 $251,467 
$6,017 $461 $12 $48 $0 $4 $0 $333 $1,227 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $53.598 
$6,118 $462 $12 $46 $0 $4 so $338 $1,227 $0 $0 $0 $0 $0 $0 $0 $0 so $0 $55,910 
$6,240 $465 $12 $49 $0 $4 $0 $343 $1,227 $0 so $0 so so so $0 $0 so so $58,421 

$152,084 $467 $12 $49 so $4 so $350 $1,227 $0 $0 $0 $0 $0 so $0 $0 $0 so $213,651 
$7,929 $472 $12 $50 $0 $4 $0 $358 $1,227 $0 $0 $0 so $0 $0 $0 so so $0 $72.793 
$8.215 $46,353 $998 $51 $0 $4 so $366 $1,227 $0 $0 $0 $0 SQ $0 $0 $0 $0 so $123,500 
$8,536 $484 $12 $51 $0 $5 $0 $377 $1,227 $0 $0 $0 $0 so $0 $0 $0 $0 $0 $80,808 
$6,771 $490 $13 $52 so $5 $0 $388 $1,227 $0 $0 so $0 $0 $0 $0 so so $0 $83,588 
$9,014 $497 $13 $53 $0 $5 $0 $400 $1,227 $0 $0 $0 $0 $0 $0 $0 so so $0 $86,453 

$131,355 $504 $13 $54 $0 $5 $0 $412 $1.227 so $0 $0 $0 $0 so $0 so $0 so $516,499 
$10,364 $507 $13 $54 $0 $5 $0 $417 $1.227 $0 so $0 $0 $0 $0 $0 $0 so $0 $92,738 
$10,654 $510 $13 $55 so $5 $0 $423 $1,227 $0 $0 $0 $0 $0 $0 $0 $0 so $0 $95,326 
$10,957 $513 $13 $55 $0 $5 so $429 $1,227 $0 $0 $0 $0 $0 $0 $0 $0 $0 so $98,025 
$11,258 $516 $13 $55 $0 $5 $0 $435 $1,227 $0 $0 so so $0 $0 $0 $0 $0 $0 $100,622 
$11,553 $519 $13 $56 $0 $5 $0 $440 $1,227 $0 $0 so $0 $0 $0 $0 $0 $0 $0 $103,108 
$11,856 $522 $13 $56 $0 $5 $0 $446 $1,227 $0 $0 $0 $0 $0 $0 $0 $0 so $0 $105,679 
$12,166 $525 $14 $56 $0 $5 $0 $22,172 $1,227 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $130,056 
$12,485 $529 $14 $57 $0 $5 $0 $459 $1.227 $0 $0 $0 $0 $0 $0 so $0 so $0 $111,086 
$12,813 $532 $14 $57 $0 $5 $0 $465 $1,227 so $0 $0 $0 $0 $0 $0 so so $0 $131,569 
$13,148 $535 $14 $56 so $5 $0 $471 $1.227 $0 $0 $0 $0 $0 so $0 so $0 so $116,871 

$154,655 $539 $14 $56 $0 $5 $0 $476 $1,227 $0 $0 $0 $0 $0 $0 so $0 $0 $0 $261,076 
$14,613 $542 $14 $58 so $5 $0 $485 $1,227 $0 $0 $0 $0 so so $0 $0 so $0 $123,828 
$14,888 $545 $14 $59 $0 $5 $0 $491 $1,227 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $126,997 
$15,172 $549 S14 $59 $0 $5 so $498 $1,227 $0 $0 $0 so $0 $0 so so $0 so $130,278 
$15,465 $552 $1,381 $59 $0 $5 $0 $505 $1.227 $0 so $0 so $0 $0 $0 $0 $0 $0 $135,041 
$15,768 $555 $14 $60 $0 $5 $0 $512 $1.227 $0 $0 $0 $0 $0 so $0 $0 so so $137,192 
$16,080 $559 $14 $60 so $5 so $520 $1.227 $0 $0 $0 $0 $0 $0 $0 so $0 so $140,835 
$56,332 $562 $14 $4,906 $0 $5 so $527 $1,227 $0 $0 $0 $0 $0 so $0 $0 $0 $0 $269,242 
$16,735 $565 $15 $61 $0 $5 $0 $535 $1,227 $0 so so $0 so $0 $0 $0 so $0 $148.514 
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Year 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2000 
2007 
2006 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2046 
2049 
2050 

Raw 
Raw Water 

Water 
Purchase Pum in 

$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 
$0 $0 $0 $0 $75.790 
$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 
$0 $0 $11,534 $0 $0 
$0 $0 $0 $0 $0 

$49,326 $183,747 $253,631 $0 $67,996 
$21,032 $544 $5,925 $976 $1,055 
$22.136 $691 $5,971 $1,640 $1,064 
$23,281 $847 $6,010 $2,125 $1,071 
$24,469 $1,011 $6,044 $2,497 $1,077 
$25,755 $1.187 $6,086 $2,792 $1,084 
$88,466 $4,104 $431,951 $265,373 $1,092 
$29,058 $4.394 $19,261 $8,140 $1,118 
$31,087 $4,701 $20,606 $9,041 $1,143 
$33,239 $5,026 $22,032 $9,911 $1,168 
$44,803 $6,775 $29,697 $12,338 $1,192 
$46.439 $7,022 $30,781 $12.282 $1,183 
$48,227 $7,292 $31,967 $12,252 $1,176 
$50.175 $7,587 $33,258 $333,707 $1,170 
$52,292 $7,907 $34,661 $14,356 $1,166 
$58,106 $8,786 $38,515 $14,912 $1,164 

$126,191 $9,185 $482,025 $15,058 $1,166 
$63,597 $9,617 $42,155 $15,259 $1,169 
$66,679 $10,082 $44,197 $15,514 $1,173 
$70.008 $10.586 $46,404 $15,824 $1.178 
$83,114 $12,568 $55,091 $385,661 $1,185 
$87,703 $13.262 $58,133 $20,108 $1,198 
$92,658 $14,011 $61,417 $20,833 $117,544 
$98,014 $14,821 $64,967 $21,646 $1.227 

$101,545 $15,355 $67,308 $22,242 $1.244 
$105,182 $15,905 $69,719 $22,859 $1,261 
$216,571 $16,478 $738,002 $333,096 $1,278 
$112,043 $16,942 $74.266 $26,281 $1.285 
$115,242 $17,426 $76,387 $27,017 $1,292 
$118,578 $17,930 $78,598 $27,786 $1,300 
$121,775 $18,414 $80,717 $28.548 $1.308 
$124,824 $18,875 $82,738 $29,296 $1,316 
$127,981 $19,352 $84,830 $30,064 $1,324 
$131,249 $19,846 $86,997 $30,852 $1,332 
$134,632 $20,358 $89,239 $31,661 $1,341 
$1l8,136 $65,618 $91,562 $32,491 $1,349 
$141,764 $21,436 $93,966 $33,343 $1,357 
$145,521 $22,004 $96,457 $392,181 $1,366 
$149.412 $22,593 $99,036 $37,057 $1,374 
$153,442 $23,202 $101,707 $37,755 $1,383 
$157,616 $23,833 $104,474 $38,475 $1,391 
$161,940 $24,487 $107,340 $39,218 $1,399 
$166.419 $25.164 $110.'309 $39.985 $1.408 
$171,059 $25,866 $113,385 $40,776 $1,417 
$175,867 $229,104 $116,571 $142,849 $1,425 
$180,847 $27,346 $119,872 $42,437 $1,434 

Pipe 
2 

$0 
$0 
$0 
$0 
$0 

$2,261 
$0 

$1,106 
$27 
$27 
$20 
$26 
$28 
$28 
$29 
S29 
$30 

$1,999 
$31 
$30 
$30 
$30 
$30 
$30 
$30 
$30 
$30 
$31 
$31 

$2,531 
$32 
$32 
$33 
$33 
$33 
$33 
$34 
$34 
$34 
$34 
$34 
$35 
$35 
$35 
$35 
S35 
$36 
$36 

$3,501 
$36 
$37 
$37 
$37 

Scenario 2 

ANNETT A TOTAL COSTS 

(All cost amounts shown are in current Dollars) 

Plpo Plpo Pipe Plpo Pipe Plpo Pipe Plpo 
3 4 5 • 7 8 • 10 

$0 $0 $0 $0 $0 $0 $0 so 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 so $0 so $0 $0 so $0 
$0 $0 $0 $0 $0 $0 $0 so 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 so $0 $0 $0 $0 $0 $10,374 
$0 $0 $0 $0 $0 $0 $0 $0 
so so $0 $0 $0 $0 $0 $6,613 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 so 
$0 so $0 $0 $0 so $0 $0 
$0 so so $0 so $0 $0 so 
$0 $0 so $0 $0 $0 $0 $0 
$0 so $0 $0 $0 $0 $0 $0 
$0 $0 $0 so $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 so so $0 $0 $0 $0 
$0 $0 $0 so $0 $0 $0 $0 
$0 $0 $0 $0 so $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 so $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 so $0 $0 $0 so 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $9,800 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 so $0 $0 $0 so so 
$0 $0 $0 $0 $0 so so $0 
$0 $0 so $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 so $0 $0 $0 so 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 so 
$0 $0 $0 $0 $0 $0 $0 so 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 so $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 so $0 $0 $0 $0 $0 $0 
$0 so $0 $0 $0 $0 $0 $0 
so $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 so $0 so $0 
$0 $0 $0 $0 $0 $0 $0 $0 
so so $0 $0 $0 $0 $0 $0 

Pipe Plpo Pipe Pipe Plpo .... . ... . ... 
11 12 13 14 15 10 17 " Total 

$0 $0 $0 so $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 so so $0 $0 $0 $75,790 
$0 so $0 $0 $0 $0 $0 $0 $0 
$0 so $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 $24,169 
$0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 so $0 $0 $0 $0 $562,420 
$0 $0 $0 $0 $0 $0 $0 $0 $29.560 
$0 $0 $0 $0 $0 $0 $0 $0 $31,530 
$0 $0 $0 $0 $0 $0 $0 $0 $33,381 
$0 $0 $0 $0 $0 $0 $0 $0 $35,126 
so $0 so $0 $0 $0 $0 $0 $36,931 
$0 $0 $0 $0 $0 $0 $0 $0 $791,016 
$0 $0 $0 $0 $0 $0 $0 $0 $62,000 
so $9,691 $176,385 $0 $0 $0 $0 $0 $252,684 
$0 $0 $0 $0 $0 $0 $0 $0 $71,406 
$0 $5,816 $88,192 $0 $0 $0 $0 $0 $190,812 
$0 $138 $2,672 $0 $0 so $0 $0 $100,548 
$0 $135 $2,672 so $0 so $0 $0 $103.752 
$0 $132 $2.672 $0 $0 $0 $0 $0 $428,731 
$0 $129 $2,672 $0 $0 $0 $0 $0 $113,214 
$0 $126 $2,672 $0 $0 $0 $0 $0 $124,313 
$0 $124 $2,672 so $0 $0 $0 $0 $636,452 
$0 $122 $2,672 $0 $0 $0 $0 $0 $134.621 
$0 $120 $2.672 $0 $0 $0 $0 $0 $140,469 
$0 $119 $2,672 $0 $0 $0 $0 $0 $146,820 
$0 $117 $2,672 $0 $0 $0 $0 $0 $540,440 
$0 $118 $2,672 $0 $0 $0 $0 $0 $183,224 
$0 $118 $2,672 $0 $0 $0 $0 $0 $321,586 
$0 $119 $2,672 $0 $0 $0 so $0 $203.498 
$0 $119 $2.672 $0 so $0 $0 $0 $210,516 
so $119 $2,672 $0 $0 $0 $0 $0 $217,750 
$0 $120 $2,672 $0 $0 $0 $0 $0 $1,308,250 
$0 $120 $2,672 $0 so $0 $0 $0 $233,642 
$0 $120 $2,672 $0 $0 $0 $0 $0 $240,190 
$0 $120 $2,672 $0 $0 $0 $0 $0 $247,018 
$0 $121 $2.672 $0 $0 $0 $0 $0 $253,588 
$0 $121 $2,672 $0 $0 so $0 $0 $259,876 
$0 $121 $2,672 $0 $0 $0 $0 $0 $266,379 
$0 $121 $2.672 $0 $0 $0 so $0 $273.104 
$0 $121 $2.672 $0 $0 $0 $0 $0 $280,059 
$0 $122 $2,672 $0 $0 $0 $0 $0 $331,984 
$0 $7,914 $2,672 $0 $0 $0 $0 $0 $302,488 
$0 $122 $2,672 $0 $0 $0 $0 so $660,358 
$0 $122 $2,672 $0 $0 $0 $0 $0 $312,301 
so $122 $2,672 $0 $0 $0 $0 $0 $320,319 
$0 $123 $2,672 $0 $0 $0 $0 $0 $328,620 
$0 $123 $2,672 $0 $0 $0 so so $340,681 
$0 $123 $2,672 so $0 $0 so $0 $346,117 
$0 $123 $2.672 $0 $0 $0 $0 $0 $355,335 
$0 $123 $2,672 $0 $0 $0 $0 $0 $668,649 
$0 $124 $2,672 $0 $0 $0 $0 $0 $374,769 
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Year 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2006 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2026 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2048 
2047 
2046 
2049 
2050 

R•w 
Row Water 

Water Intake/ Storage/ 
Purchas• Pumplna Treatment Pumplna 

so so so so 
$0 so so so 
so $0 so so 
so $0 so $0 
so so $0 so 
so $0 $7,260 so 
$0 $0 $0 so 

$31,049 $115.662 $159,852 so 
$13.239 $343 $3.730 $614 
$13.934 $435 $3.758 $1,033 
$14,654 $533 $3,763 $1,338 
$15,403 $637 $3,805 $1.572 
$16.212 $747 $3,831 $1,757 
$55,668 $2,563 $271,898 $167,043 
$18,291 $2.766 $12.124 $5,124 
$19,568 $2,959 $12,971 $5.691 
$20,923 S3,164 S13,868 S6,239 
S28,202 $4.264 $18,693 S7.766 
$29,232 S4,420 S19,376 $7,731 
$30,357 $4,590 $20,122 $7,712 
$31.583 $4,776 $20,935 $210,057 
S32,916 S4,977 $21,818 $9,037 
$36,576 S5,531 S24,244 S9,387 
$79,433 $5.782 $303,417 S9,479 
$40.032 $6,053 $26,535 $9,605 
S41,972 $6,347 S27,821 $9,766 
$44.067 $6,663 S29,209 S9,960 
$52,318 $7,911 $34,678 S242,760 
$55,206 $8,348 $36,593 $12,657 
$58,325 $8.819 $38,660 $13.113 
$61,696 $9,329 $40,894 $13,626 
$63,919 S9,665 $42,368 $14,000 
$66,209 $10,011 $43,885 S14,389 

$136.324 $10,372 S464,546 $209,672 
$70,527 $10,664 $46,748 $16,543 
$72.541 $10,969 $48,083 $17,006 
$74,641 S11,286 $49,475 S11,490 
$76,653 $11.591 $50,808 S17,970 
$78,572 $11,881 $52.081 $18,441 
$80,559 S12,181 $53,398 S18,924 
$82,616 $12,492 $54,781 $19,420 
$84,748 $12.814 $56,173 S19,929 
$88,952 $41,304 S57,835 $20,452 
$89.235 $13,493 $59,148 $20,988 
$91,600 $13,851 $60,718 $248,864 
S94,050 $14.221 $62,340 $23,326 
$96,586 S14,605 $64,021 $23,765 
$99,214 $15,002 S65.763 $24.219 

$101,936 $15,414 $67,567 $24,686 
S104,755 $15,840 $69,435 $25,169 
$107,676 $16,282 $71,372 $25,667 
S110.702 $144.213 $73,377 S89.919 
$113,837 $17,213 $75,455 $26,713 

Pipe 
1 

so 
so 

$47,707 
$0 
so 
$0 
$0 

$42,801 
$664 
S669 
$674 
$678 
$682 
$688 
$704 
$720 
S735 
S750 
S745 
S740 
$737 
S734 
$733 
S734 
$736 
$736 
$742 
$746 
$754 

S73,990 
S772 
$783 
S794 
$604 
S609 
$813 
S818 
$823 
S828 
$634 
$839 
$644 
S849 
$654 
$660 
$865 
$870 
$876 
$861 
$886 
$692 
$897 
$902 

Scenario 2 

ANNEITA SOUTH TOTAL COSTS 

(All cost amounts sho'Ml are in current Dollars) 

Pipe Plpo Pipe Pipe Pipe Pipe Pipe Pipe 
2 3 4 5 6 7 • 9 

so so $0 so so so $0 so 
so so so $0 so so so $0 
so so $0 so so so so $0 
$0 so so $0 so so so so 
so so so so so so so so 

$1,423 so $0 $0 so so so so 
$0 so so so so so $0 so 

$696 so so so so $0 50 $0 
Sl7 so so so $0 $0 $0 so 
$17 so so $0 so so so $0 
S17 so so $0 so so so so 
$17 so so so $0 so $0 so 

• $16 so so $0 so $0 $0 so 
S18 so so so so $0 $0 so 
S18 so so so $0 $0 so so 
S19 so so So so so so so 
S19 $0 $0 so so $0 so so 

S1,258 $0 $0 so so so $0 so 
S19 $0 so So so so $0 so 
S19 $0 $0 so $0 $0 IO $0 
$19 $0 so so so so $0 $0 
S19 $0 $0 so so $0 so so 
S19 so so $0 so $0 $0 so 
S19 $0 so so so $0 $0 so 
S19 so so so so so $0 so 
S19 so so $0 so $0 so $0 
$19 so so $0 so so so so 
S19 so so so so $0 so so 
$19 $0 so so $0 so so $0 

$1,593 so $0 so so so $0 so 
S20 $0 $0 so so $0 so $0 
$20 so $0 so $0 so so $0 
S20 so so so so so So $0 
$21 so so so so so so $0 
S21 $0 so so so so so so 
S21 $0 so $0 so $0 so $0 
$21 so so so $0 $0 $0 $0 
S21 so so so $0 so so so 
$21 $0 so $0 so $0 $0 so 
S21 so $0 so so $0 so $0 
S22 $0 so so so so so $0 
$22 so $0 so so so so $0 
S22 so $0 So so so so so 
$22 $0 $0 so so so so $0 
$22 so so so so so $0 so 
$22 so so so so so so so 
$22 so $0 so $0 so $0 so 
S23 $0 $0 $0 so so $0 so 

$2.204 so $0 so $0 so so $0 
S23 so $0 so so so so so 
S23 $0 $0 so so so $0 $0 
$23 so so so so $0 so $0 
S23 $0 so $0 $0 so so so 

Pipe Pipe Pipe Pipe Plpo Pipe Plpo Pipe Plpo 
10 11 12 13 14 15 16 17 .. Total 

$0 so so $0 so so so so $0 so 
$0 so so so so so so so $0 $0 
so $0 so so so so so so so $47,707 
$0 so so so $0 $0 so $0 so so, 
$0 $0 so so $0 so so so so so 

$6,530 so so $0 so so so so $0 $15.213 
so so so $0 so so so so $0 so 

$4.163 50 50 50 $0 $0 $0 so $0 $354,023 
so so so $0 so $0 so $0 so $18,607 
so so so so so $0 so so $0 $19,847 
so so $0 so so so so $0 $0 $20,999 
$0 $0 $0 so so so $0 $0 $0 $22,111 
so $0 so so so so so so so $23,247 
so $0 $0 so $0 so $0 so so $497,917 
so $0 so so so so $0 $0 $0 $39,027 
so so $6,100 so $21,798 $109.890 so $0 so $179,715 
$0 so so so so so so so so $44.948 
$0 $0 $3.661 $0 $12,798 S54.945 $0 $0 so S132,338 
$0 $0 S67 $0 S299 S1,665 so $0 so $63,573 
$0 so S65 so $287 $1,665 so so so $65,578 
$0 so S63 so S277 $1,665 so $0 so $270,131 
so so $61 so $268 S1.665 $0 $0 so $71,515 
$0 $0 S79 so $260 S1,665 so so $0 $78,493 
so $0 $76 so $253 $1,665 $0 so so $400,860 
$0 $0 $77 $0 S247 $1,665 $0 so so $84,969 
so so S76 so $242 $1.665 $0 $0 $0 $88,645 
$0 so $75 so $237 $1,665 so $0 so $92.638 
$0 so $74 $0 $233 S1.665 $0 $0 so $340,403 
$0 so S74 so $234 $1,665 so $0 so $115,550 

$6,169 so S74 $0 $235 $1,665 $0 $0 so $202,645 
$0 so sis $0 $237 $1.665 $0 $0 $0 S128.314 
so $0 S75 $0 $238 $1,665 so so $0 $132,733 
$0 so S75 so $239 $1,665 so $0 $0 S137,288 
so so S75 so $241 S1,665 so so so S823,720 
so so $76 so $241 $1.665 so $0 so S147,293 
$0 so S76 $0 $242 S1,665 so so so S151.415 
$0 so S76 $0 S242 $1,665 $0 $0 $0 $155,714 
$0 so S76 so $243 S1,665 $0 $0 $0 $159,850 
$0 so $76 so $243 S1,665 so so so S163,809 
$0 $0 $76 so $244 $1,665 so $0 so $167,903 
$0 so $76 so $244 $1,665 $0 so so $172,137 
so $0 S76 so $245 S1.665 so $0 so S176,515 
so $0 $77 $0 S246 St,665 so so so $209.201 
$0 so $4.982 so $246 $1,665 so $0 so $190,634 
so $0 $77 so $247 $1,665 so so so $415,902 
$0 so S77 so S247 S1.665 so so $0 S196,813 
so $0 $77 $0 S248 S1,665 so $0 so $201,860 
so so S77 $0 $249 $1,665 $0 so so $207,086 
$0 so S77 so $249 $1,665 so So so S214,678 
$0 IO S77 so S250 S1.665 $0 $0 so S218,101 
so $0 S76 $0 $251 $1,665 so $0 so $223,904 
so so $76 so $251 $1,665 so $0 $0 $421,125 
$0 so $76 $0 $252 S1,665 $0 so $0 $236,139 
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EntCostAIIFWN 

Year 

1988 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2006 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2026 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2046 
2049 
2050 

Raw 
Water 

$0 
$0 
$0 
so 
$0 
$0 
$0 

$11,784 
$5,414 
$6,019 
$6,596 
$7,151 
$7,708 

$26.959 
$8,976 
$9,699 

$10,444 
$14,143 
$15,202 
$16,307 
$17,464 
$18,678 
$21,240 
$45,094 
$22,217 
$22,771 
$23.372 
$27,125 
$27,981 
$28,899 
$29,884 
$30.266 
$30,648 
$61,689 
$31.607 
$32,194 
$32,802 
$33,353 
$33,648 
$34,355 
$34,876 
$35,409 
$35,957 
$36,516 
$37,093 
$37,683 
$38,288 
$38,908 
$39,543 
$40,194 
$40,862 
$41,545 
$42,245 

Raw 
w ... , 
Intake/ Plpo Pipe 

1 2 

$0 $0 $0 $0 $0 
$0 $0 so so $0 
$0 $0 so $0 so 
$0 $0 so $0 so 
$0 $0 so $0 $0 
so $2,117 $0 $0 $415 
so $0 $0 $0 $0 

$43,896 $60,591 so $16,244 S264 
$140 $1,525 so $272 S7 
$188 $1.624 so $289 $7 
$240 $1,703 so $303 S6 
$296 $1,767 $0 $315 $6 
$355 $1,821 $0 $324 $6 

$1.251 $131.630 $22,178 $333 $9 
$1,357 $5,950 $1,152 $345 $9 
$1,487 $6,429 $1,660 $357 $9 
$1,579 $6,923 $2,131 $367 $9 
$2.139 $9,375 $2,947 $376 $631 
$2.299 $10,076 $3,423 $387 $10 
$2,466 $10,809 $3,872 $398 S10 
$2,641 $11.576 $117,163 $407 S11 
$2,824 $12,381 $5,512 $417 $11 
$3,212 $14.079 $6,184 $426 S11 
$3,282 $172,250 $6.105 $417 $11 
$3,359 $14,726 $6,048 $406 $11 
$3,443 $15,093 $6,011 $400 S10 
$3,534 $15,492 $5,993 $393 S10 
$4,102 $17,980 $142,798 $387 $10 
$4,231 $18,547 $7,278 $382 $10 
$4,370 $19,155 $7,372 $36,661 $790 
$4,519 $19,808 $7.488 $374 S10 
$4,577 $20,062 $7,521 $371 S10 
$4,634 $20,314 $7,557 $367 S9 
$4,694 $210,214 $107,645 $364 S9 
$4,779 $20,950 $8,303 $362 S9 
$4,868 $21,339 $8,344 $361 $9 
$4,960 $21,742 $8,389 $360 $9 
$5,043 $22,108 $8.426 $358 S9 
$5,118 $22.436 $8,453 $357 S9 
$5,195 $22,772 $8,480 $355 S9 
$5,274 $23,117 $8,507 $354 $9 
$5,354 $23,471 $8,534 $353 $9 

$17,080 $23,833 $8,561 S351 S9 
$5,522 $24,205 $8,589 $350 S9 
$5,609 $24,587 $99,967 $348 $9 
$5,698 $24,978 $9,346 $347 $9 
$5,790 $25,379 $9,421 $345 S9 
$5,883 $25,790 $9,498 $343 $9 
$5,979 $26,211 $9,576 $342 $855 
$6,078 $26.642 $9,657 S340 $9 
$6,179 $27,085 $9,740 $338 $9 

$54,122 $27,538 $33,7-45 $337 $9 
$6,388 $28,002 $9,913 $335 S9 

Scenario 2 

FORT WORTH NORTH ET J TOTAL COSTS 

(All CO:!>I amounts shown are in current Dollars) 

Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
3 4 5 6 7 8 • 10 

$0 $0 so $0 $0 $0 $0 so 
$0 $0 so $0 $0 $0 $0 $0 
so $0 $0 so $0 so so $0 
so $0 $0 $0 $0 $0 so $0 
so so $0 so $0 so so $0 

$1,135 so $0 so so $0 so $0 
so $0 so so $0 so so so 

S963 $0 $0 so $0 so so so 
S26 so $0 so so so so so 
$26 $0 so so $0 $0 $0 so 
$29 $0 so $0 $0 $0 so $0 
$30 $0 $0 so $0 so $0 so 
S31 $0 so so $0 $0 so $0 
S32 $0 $0 $0 $0 $0 $0 $0 
S34 so $0 so $0 so $0 $0 
$35 $0 $0 $0 $0 $0 $0 $0 
$37 so $0 $0 $0 $0 $0 $0 
$36 so $0 $0 $0 $0 $0 so 
$39 $0 $0 $0 so $0 $0 so 
$40 $0 so $0 $0 $0 $0 so 

$2,708 $433,125 so $0 $0 $0 so so 
$43 $0 $0 $0 $0 $0 so $0 
$44 $164,062 so $0 $0 $0 $0 $0 
$43 $6,562 $0 $0 $0 $0 so $0 
$43 $6,562 $0 so $0 $0 so $0 
$42 $6,562 $0 so $0 $0 $0 $0 
$41 $6,562 $0 $0 $0 $0 $0 so 
S41 $6.562 $0 $0 $0 $0 $0 so 
S40 $6,562 $0 $0 $0 $0 $0 $0 
S40 $6.562 $0 so so $0 $0 $0 
S40 $6,562 so so so $0 so $0 
$39 $6,562 $0 $0 $0 so so $0 
$39 $6,562 so $0 so so so $0 
$39 $6.562 so so so $0 $0 $0 
S39 $6,562 $0 so $0 $0 $0 $0 
$39 $6,562 $0 so $0 $0 $0 so 
S39 $6,562 $0 $0 $0 $0 $0 so 
$36 $6,562 $0 so $0 $0 $0 so 
S38 $6,562 so $0 $0 $0 so so 
S38 $6,562 $0 so so so $0 $0 
$36 $6,562 so $0 so so so $0 
S36 $6,562 so $0 $0 so $0 $0 
$36 $6,562 $0 so $0 $0 $0 $0 
$38 $6,562 so $0 $0 so so $0 
$37 $6,562 $0 so so $0 $0 so 
$37 $6,562 $0 so so $0 so $0 
S37 $6,562 so $0 so $0 so $0 
$37 $6,562 $0 $0 $0 so so $0 
$37 $6,562 $0 $0 so $0 so $0 
$37 $6,562 $0 so $0 so $0 $0 
$36 $6,562 $0 so so so $0 $0 

$2,939 $6,562 so so $0 so so $0 
S36 $6,562 $0 $0 $0 so so so 

Plpo Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
11 12 13 14 15 18 17 18 Total 

$0 $0 $0 $0 $0 $0 $0 $0 $0 
so $0 $0 so $0 $0 so $0 $0 
$0 so $0 so $0 $0 so $0 so 
so so $0 $0 $0 so $0 so $0 
so $0 $0 so so $0 $0 $0 $0 
$0 so so so $0 so so so $3,668 
so so $0 so so so so $0 $0 
$0 so $0 so so so so so $133,743 
so $Q so so so so so so $7,384 
$0 $0 so $0 $0 so $0 $0 $8,155 
$0 $0 $0 $0 $0 $0 $0 $0 $8,878 
so $0 $0 $Q $0 $0 $0 $0 $9,567 
so $0 so $0 so $0 $0 so $10,249 
$0 so $0 $0 so so $0 so $182,392 
$0 $0 so so so $0 so $0 $17,824 
$0 $0 $0 $0 $0 $0 $0 $0 $19,656 
$0 $0 $0 $0 $0 so $0 $0 $21,490 
so $0 $0 $0 $0 so $0 $0 $29.649 
so $0 $0 so $0 $0 $0 $0 $31,436 
so so $0 so $0 so $0 $0 $33,902 
so so $0 so $0 $0 $0 $0 $585,095 
so so $0 $0 $0 $0 $0 so $39.866 
$0 $0 $0 $0 $0 so so so $209,258 
so so so $0 $0 so so so $233,764 
$0 so so $0 $0 so $0 $0 $53,374 
$0 $0 $0 so $0 $0 $0 so $54,334 
$0 $0 $0 $0 so $0 $0 $0 $55,398 
$0 $0 so $0 $0 so so $0 $199,004 
$0 $0 $0 $0 so $0 $0 $0 $65,032 
so so $0 $0 $0 so $0 so $103,849 
so So so so $0 so $0 so $68,685 
$0 so so $0 so $0 so so $69,408 
$0 $0 $0 $0 $0 $0 $0 $0 $70,131 
so $0 so so $0 $0 $0 so $391,216 
$0 $0 $0 so so $0 $0 $0 $72.613 
$0 $0 so $0 $0 so $0 $0 $73,717 
so $0 so $0 $0 so $0 $0 $74,862 
so $0 $0 $0 $0 $0 so so $75,898 
so $0 $0 $0 $0 so so so $76,821 
so $0 so $0 $0 so $0 $0 $77,767 
$0 $0 so $0 so $0 so so $78,736 
$0 $0 so so $0 $0 $0 so $79,730 
$0 $0 $0 $0 $0 $0 $0 $0 $92,392 
$0 so so $0 $0 $0 $0 $0 $81,793 
$0 $0 $0 $0 so so $0 so $17-4,213 
so so so $0 $0 $0 so $0 $84,660 
so so $0 $0 so $0 so $0 $85,830 
$0 so $0 so $0 $0 so $0 $87,030 
so $0 $0 so $0 $0 so $0 $89,105 
so so $0 $0 $0 $0 so $0 $89,520 
$0 $0 $0 $0 $0 so so $0 $90,811 
$0 $0 $0 so $0 so so $0 $166,797 
$0 so $0 so $0 $0 so so $93,491 
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EntCostAIIFWS 

Y•ar 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 

R•w 
Row Water 

Wattr lntlkel Storage/ 
Purchase Pumping Tr•atm.nl Pumping 

so so so so 
so so so so 
$0 so $0 $0 
$0 so so $0 
so so so so 
so $0 S924 so 
so so so so 

$5,141 $19,151 $26,435 $0 
$2,362 S61 $665 so 
$2,626 S82 $708 $0 
$2,677 $105 $743 so 
$3,120 $129 $771 $0 
$3,363 $155 $795 $0 

$11.762 S546 $57,427 $9,676 
$3,916 $592 $2,596 $503 
$4,232 S640 $2,805 $724 
$4.557 $689 $3,020 $930 
$6,170 $933 $4,090 $1.286 
$6,632 $1,003 $4,396 $1,493 
$7,114 $1,076 $4,716 $1,689 
$7,619 $1,152 $5,050 $51,115 
$8,149 $1,232 $5,401 $2,405 
$9,267 $1,401 $6,142 $2,698 

$19,673 $1.432 $75.148 $2,663 
$9,693 $1.466 $6,425 $2,639 
$9,934 $1,502 $6,585 $2,622 

$10,196 $1,542 $6,759 $2,615 
$11,834 $1,789 $7,644 $82,299 
$12,207 $1,846 $8.091 $3,175 
$12,608 $1,906 $8,357 $3,216 
$13,038 $1,971 $8,842 $3,267 
$13.204 $1,997 $8,752 $3,281 
$13,371 $2,022 $8,863 $3,297 
$26,913 $2,048 $91.711 $46,963 
$13,789 $2,085 $9,140 $3,622 
$14,045 $2,124 $9,310 $3,640 
$14.311 $2,164 $9,486 $3.660 
$14,551 $2,200 $9,645 $3,676 
$1-4,767 $2,233 $9.788 $3,688 
$14,988 $2.266 $9,935 $3,699 
$15,215 $2,301 $10,085 $3,711 
$15,448 $2,336 $10,240 $3,723 
$15,687 $7,452 $10,396 $3,735 
$15,932 $2,409 $10,560 $3,747 
$18,183 $2,447 $10,727 $43,613 
$16,440 $2,-486 $10,897 $4,077 
$16,704 $2,526 $11.072 $4,110 
$16,975 $2.567 $11,251 $4,1-44 
$17,252 $2,809 $11,435 $4,178 
$17,536 $2,652 $11,623 $4,213 
$17,827 $2,696 $11,816 $4,249 
$18.125 $23,612 $12,014 $14,722 
$18,431 $2,787 $12.217 $4,325 

Pipe Pipe 
1 2 

so so 
$0 so 
$0 so 
so so 
so $0 
so $181 
so $0 

$7,067 $115 
$119 $3 
$126 $3 
$132 $3 
$137 $4 
$142 $4 
$145 S4 
$151 $4 
$156 $4 
$160 $4 
$164 $275 
$169 $4 
$173 $4 
$178 $5 
$182 S5 
$186 $5 
$182 $5 
$178 $5 
$175 S5 
$172 S4 
$169 $4 
$167 $4 

$15,994 $344 
$163 $4 
$162 $4 
$160 S4 
$159 $4 
$158 $4 
$158 $4 
$157 $4 
S156 $4 
S156 $4 
$155 S4 
$154 $4 
$154 $4 
$153 $4 
$153 S4 
$152 $4 
$151 $4 
$151 S4 
$150 S4 
$149 $373 
$148 $4 
$148 $4 
$147 $4 
$146 S4 

Scenario 2 

FORT WORTH SOUTH ET J TOTAL COSTS 

(All cost amounts shown are In current Dollars) 

Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
3 4 5 6 7 • • 10 

so so $0 $0 $0 so so $0 
so $0 $0 so $0 $0 so so 
$0 so $0 so $0 so $0 so 
so $0 so $0 so so so so 
$0 $0 so so so $0 so so 
$0 $0 $0 so $0 $0 so $831 
so so $0 $0 so $0 $0 so 
$0 $0 $0 $0 $0 •• $0 $689 
$0 so $0 $0 so $0 so $0 
$0 $0 $0 $0 $0 $0 so $0 
$0 $0 $0 so $0 so so so 
$0 so so $0 $0 so $0 so 
so so so so so $0 so $0 
so $0 $0 $0 $0 $0 so $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 so so so so $0 $0 $0 
$0 $0 so $0 $0 $0 $0 $0 
$0 $0 $0 so $0 $0 $0 $0 
$0 $0 so $0 $0 so $0 $0 
$0 $0 $0 $0 so so $0 $0 
so so $0 $0 so $0 so $0 
$0 so $0 so $0 so so $0 
$0 $0 $0 $0 $0 $0 so $0 
$0 $0 $0 so so $0 $0 $0 
$0 $0 $0 $0 $0 $0 so $0 
so $0 so $0 $0 $0 so $0 
$0 $0 so $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 so $0 $0 
so so $0 so $0 $0 $0 $0 
so $0 $0 $0 so $0 $0 $1,333 
$0 $0 so $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 so $0 $0 $0 $0 $0 
$0 so $0 $0 $0 so $0 $0 
so $0 so $0 so so $0 $0 
so $0 so $0 $0 $0 $0 $0 
$0 $0 $0 so $0 $0 $0 $0 
$0 so so so $0 $0 so $0 
so $0 $0 $0 so so so $0 
$0 $0 so $0 $0 $0 $0 $0 
so so $0 $0 $0 so $0 so 
so $0 $0 $0 so $0 $0 $0 
$0 $0 $0 $0 so $0 $0 $0 
$0 $0 so $0 $0 $0 $0 $0 
$0 $0 so $0 $0 so $0 so 
$0 $0 so $0 so so $0 $0 
$0 so so so so $0 $0 so 
$0 $0 so $0 so $0 $0 $0 
$0 $0 so $0 $0 $0 $0 so 
$0 so $0 $0 so so $0 $0 
$0 $0 $0 so so so $0 $0 
so $0 $0 so so $0 $0 so 
so $0 $0 so $0 so $0 $0 

Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
11 12 13 14 15 ,. 17 18 Total 

so so $0 $0 so $0 $0 so $0 
$0 $0 $0 $0 $0 so $0 so so 
$0 so $0 $0 so $0 so so so 
$0 so so $0 $0 $0 so so so 
so $0 so so so $0 so so $0 
$0 so so so $0 so so so $1,936 
$0 $0 $0 so $0 so so so so 
$0 $0 so $0 $0 $0 so $0 $58,618 
$0 $0 so $0 $0 $0 $0 $0 $3,210 
so $0 $0 so $0 so $0 so $3,546 
$0 $0 $0 so $0 $0 $0 so $3.861 
so $0 $0 $0 so $0 $0 $0 S4.1601 
$0 $0 so so so $0 so $0 $4,458 
$0 $0 $0 so $0 $0 $0 $0 $79,559 
$0 $0 $0 $0 $0 $0 $0 $0 $7,761; 
$0 $1,319 $0 $4,714 so so $0 $0 S14,5931 so $0 so so so so so so $9,360 
$0 $801 so $2,800 $0 so $0 so $16,520 
$0 $20 so $68 $0 so $0 $0 $13,785 
$0 $20 $0 $67 so so so so $14,860' 
so $20 so S67 so $80,301 $105,600 $0 $251,107 
$0 $20 $0 $66 $0 so so so $17,460 
so $20 $0 $66 so $38,255 $38,400 $0 $96.440 
$0 S19 $0 S63 so $1,092 $0 so $100,278 
$0 $19 $0 S60 so $1.032 $0 so $21,514 
so $18 so $57 $0 $977 $0 $0 $21,875 
$0 $17 $0 $55 $0 S928 $0 so $22.288 
$0 $17 $0 $53 $0 $883 $0 so $84,892 
$0 $16 $0 $52 $0 $870 $0 so $26,429 
$0 $16 $0 $51 so $857 $0 $0 $44,684 
so sis $0 $50 $0 $845 so $0 $27,995 
$0 $15 so $49 $0 $832 $0 $0 $28,298 
$0 $15 so $48 so $820 $0 so $28,600 
so $15 $0 $47 so S808 $0 $0 $168,668 
$0 $15 $0 $47 $0 $803 so $0 $29,664 
$0 $15 $0 $47 $0 $798 so $0 $30,140 
$0 $15 so $46 $0 $792 so $0 $30,634 
$0 $14 $0 $46 so $787 $0 $0 $31,080 
$0 S14 $0 S46 so $782 $0 so $31,477 
$0 $14 $0 $45 $0 $777 $0 so $31,884 
$0 $14 $0 $45 $0 $772 so $0 $32,302 
$0 $14 so $45 so $766 $0 $0 $32,730 
$0 $14 so $44 $0 $761 $0 so $36,248 
$0 $689 $0 $44 $0 S756 so $0 $34,494 
$0 $14 $0 $44 so $750 $0 $0 $73,933 
$0 S13 $0 $43 $0 $745 so $0 $34,658 
so $13 $0 $43 so $740 so so $35,363 
so $13 so S43 $0 $735 so $0 $35,880 
$0 $13 $0 $42 so $729 $0 $0 $36,780 
$0 S13 $0 S42 so $724 so so $36,955 
$0 $13 $0 $41 so $719 so $0 $37,513 
$0 S13 so $41 $0 $714 so $0 $69,391 
$0 $13 $0 $41 $0 $708 $0 $0 $38,670 
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1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2048 
2047 
2048 
2049 
2050 

EntCostAIIUninc 

Raw 
Raw Water 

Water lntakal Pipe 
1 

$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 

$3.346 $87 $943 $0 $168 
$6,429 $201 $1,734 $0 $309 
$9,322 $339 $2,406 so $429 

$12,078 $499 $2,983 $0 $531 
$14,767 $681 $3,489 $0 $622 
$56,814 $2,636 $277,396 so $702 
$20,400 $3,065 $13,522 $0 $785 
$23,452 $3,546 $15,545 $0 $862 
$26.605 $4,023 $17,635 $0 $935 
$37,682 $5,698 $24,977 $0 $1.003 
$42,129 $6,370 $27,924 $2,115 $1,073 
$46,603 $7.077 $31,D23 $4,136 $1.141 
$51,732 $7,822 $34.290 $165,589 $1,206 
$56,944 $8,610 $37,744 S9,310 $1,270 
$66,493 $10,054 $44,074 $11,848 $1,332 

$151,084 S10,997 ~77.113 S14,073 $1.396 
$79,359 $12,000 $52,602 $16,310 $1,458 
$86,423 $13,068 $57,285 S18,580 $1,520 
$93,964 $14,208 $62.283 $20,902 $1,581 

$115,209 $17,421 $76,365 $554,985 $1,642 
$120,782 $18,263 $80,059 $28,749 $1,649 
$126,780 $19,170 $84,035 $29,592 $160,830 
$133,239 $20,147 $88,316 $30,549 $1,668 
$137,145 $20,738 $90,905 $31.186 $1,660 
$141,138 $21,342 $93,552 $31,844 $1,692 
$288,723 $21,967 $983,871 $461,017 $1,703 
$148,982 $22,528 $98,751 $36,138 $1,709 
$152,832 S23.110 $101,303 $36,910 $1,714 
$156,838 $23.715 $103,958 $37,714 $1,719 
$160,631 $24,289 $106,472 $38,498 $1,725 
$164,204 $24,829 $108,840 $39,251 $1,731 
$167,891 $25,387 $111,285 $40,019 $1,737 
$171.697 $25.962 $113,807 $40,802 $1,743 
$175,625 $26,556 $116,411 $41,600 $1,749 
$179,680 $85,353 $119,098 $42,414 $1,755 
$183,865 $27,802 $121,873 $43,245 $1,760 
$188,186 $28,455 $124,736 $507,162 $1,766 
$192,645 $29.130 $127.693 $47,779 $1,772 
$197,249 $29,826 $130;744 $48,534 $1,777 
$202,002 $30,545 $133,894 $49,310 $1,783 
$206.908 $31,287 $137,147 $50,108 $1,788 
$211.974 $32,052 $140 .• 504 $50,930 $1.793 
$217,203 $32,843 $143,970 $51,776 $1,799 
$222,601 $289,986 $147,548 $180,810 $1,804 
$228,174 $34.502 $151,242 $53,543 $1.809 

Scenario 2 

UNINCORPORATED PARKER COUNTY ON NON·MUNICIPAL WATER SYSTEMS TOTAL COSTS 

(All cost amounts shoiMI are in current Dollars) 

Pl .. Pipe Pipe Pl .. Pl .. Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
2 3 4 5 • 7 • 9 10 11 12 13 

$0 $0 $0 so $0 so $0 $0 $0 so $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 so $0 $0 $0 $0 $0 so $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 so so $0 $0 $0 $0 $0 $0 so $0 $0 
$0 $0 $0 so $0 $0 $0 $0 $0 $0 $0 $0 
$0 so $0 so $0 $0 $0 $0 $0 so $0 $0 
$0 so $0 so $0 $0 $0 $0 $0 $0 so $0 
$4 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
$8 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

Sll $0 $0 $0 $0 $0 $0 so so $0 so $0 
$14 $0 $0 $0 so $0 $0 so $0 $0 $0 $0 
'$16 $0 $0 $0 $0 $0 so so $0 $0 so so 
$18 $0 $0 $0 $0 $0 $0 so $0 $0 $0 so 
$20 $0 $0 $0 $0 $0 so $0 $0 $0 $0 $0 
$22 $0 $0 $0 $0 so $0 $0 so $0 $7,310 $0 
$24 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

$1.681 $0 $0 $0 $0 so so $0 $0 $0 $4.892 $0 
$28 $0 $0 $0 $0 so so $0 $0 $0 $125 $0 
$29 $0 $0 $0 $0 so $0 $0 $0 $0 $131 $0 
$31 $0 $0 $0 $0 so $0 $0 $0 $0 $136 $0 
$33 so $0 $0 $0 $0 $0 $0 $0 $0 S140 $0 
$34 $0 $0 $0 $0 $0 $0 $0 $0 $0 $144 $0 
$36 $0 $0 $0 $0 $0 $0 $0 $0 $0 $149 $0 
$38 so $0 $0 $0 $0 $0 $0 $0 $0 $152 $0 
$39 $0 $0 $0 $0 $0 $0 $0 $0 so $156 $0 
$41 so so $0 $0 $0 $0 so $0 so $159 so 
$42 so so $0 $0 $0 $0 $0 $0 so $162 so 
$43 $0 $0 so $0 $0 $0 $0 $0 $0 $162 $0 

$3,464 $0 $0 $0 $0 $0 $0 so $13,409 $0 $182 $0 
S43 $0 so $0 $0 $0 $0 $0 so $0 $161 $0 
$43 $0 $0 so $0 $0 $0 $0 $0 $0 $161 $0 
$44 $0 $0 so $0 $0 $0 $0 $0 $0 $160 $0 
$44 $0 so $0 $0 $0 $0 so $0 $0 $160 $0 
$44 $0 $0 so $0 $0 $0 so $0 $0 $160 $0 
$44 $0 $0 so $0 $0 $0 $0 $0 $0 $159 $0 
S44 $0 $0 $0 $0 $0 so $0 $0 $0 $159 $0 
$44 $0 $0 $0 $0 $0 $0 $0 $0 $0 $159 $0 
$45 $0 $0 $0 $0 $0 $0 $0 $0 $0 $159 $0 
$45 $0 $0 $0 $0 $0 $0 $0 $0 $0 $159 $0 
$45 $0 $0 $0 $0 $0 $0 $0 $0 so $159 $0 
$45 $0 $0 so $0 $0 $0 $0 $0 $0 S158 $0 
$45 $0 $0 $0 $0 so $0 $0 $0 $0 $158 $0 
$45 $0 $0 $0 $0 $0 $0 $0 $0 $0 $10,265 $0 
$46 $0 $0 $0 $0 $0 $0 $0 $0 $0 $158 $0 
$46 $0 $0 $0 $0 $0 $0 $0 $0 $0 $156 $0 
$46 $0 $0 $0 $0 $0 $0 $0 $0 so $157 $0 
$46 $0 $0 $0 $0 $0 $0 $0 $0 $0 $157 $0 

$4,473 $0 $0 $0 $0 $0 $0 $0 $0 $0 $157 $0 
$46 $0 $0 $0 $0 $0 $0 so $0 $0 $157 $0 
$46 $0 $0 $0 $0 $0 $0 $0 $0 $0 $156 $0 
$47 $0 $0 $0 $0 $0 $0 so $0 $0 $156 $0 
$47 $0 so $0 $0 $0 $0 $0 so $0 $156 $0 

Pipe Pipe Pipe Pipe Pi .. 
14 15 16 11 11 Total 

$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 
so $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $4,547 
$0 $0 $0 $0 $0 $8.681 
$0 $0 $0 $0 $0 $12,507 
$0 $0 $0 $0 $0 $16,106 
$0 $0 $0 $0 $0 $19,574 
$0 so so so so $337,565 
$0 $0 $0 $0 $0 $37,812 

$26,124 $0 $0 $0 $0 $76,862 
$0 $0 $0 $0 $0 $49,221 

$17.100 $0 $0 $0 $0 $93,033 
$431 $0 $0 $0 $0 $80,195 
$443 $0 $0 $0 $0 $90,782 
$454 $0 ~45,214 $0 $0 S806.475 
$463 $0 $0 $0 $0 $114,514 
$472 so S274,502 $0 $0 $408,955 
$482 $0 $8,386 $0 $0 S763,715 
$490 $0 $8,446 $0 $0 $170,655 
S498 $0 $8,500 so $295,020 $481,090 
$506 $0 $6,550 $0 $0 $202,193 
$512 $0 $8.595 $0 $147,510 $922,443 
$512 $0 $8,608 $0 $4,470 $263,297 
$511 $0 $8.620 $0 $4.470 $451,043 
$511 $0 $8,633 $0 $4,470 $287,737 
$510 $0 $8,645 $0 $4.470 $295,483 
$510 $0 $8,657 $0 $4,470 $303,409 
$509 $0 $8,669 $0 $4,470 $1,771,134 
$509 $0 $8,675 $0 $4.470 $321,964 
$509 $0 $8,680 $0 $4,470 $329.731 
$509 $0 $8,685 $0 $4,470 $337,812 
$509 $0 $8,690 $0 $4,470 $345,488 
$508 $0 $8,696 $0 $4,470 $352,734 
$508 $0 $8,701 $0 $4,470 $360,201 
$508 $0 $8,706 $0 $4.470 $367,899 
$508 $0 $8.711 $0 $4,470 $375,834 
$508 $0 $8,717 $0 $4,470 $442,198 
$507 $0 $8,722 $0 $4,470 $402,554 
$507 $0 $6,727 $0 $4,470 $864,213 
$507 $0 $8,732 $0 $4.470 $412,931 
$507 $0 $8,738 $0 $4,470 $422,048 
$506 $0 $8,743 $0 $4,470 $431,456 
$506 $0 $8,748 $0 $4.470 $445,592 
$506 $0 $8.753 $0 $4,470 $451,186 
S505 $0 $8,759 $0 $4,470 $461,527 
$505 $0 $8,764 $0 $4,470 $856,691 
$505 $0 $8.769 $0 $4,470 $483.217 
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1999 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2000 
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2010 
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2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
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2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2030 
2037 
2038 
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2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 

EntCostAIIWford 

Raw 
Raw Water 

P::;~";.. P1~=~g Treatment ~~= 
Pipe Pipe 

1 2 

$0 $0 $0 so so 
$0 $0 $0 so so 
so so $0 so so 
$0 $0 $0 $0 so 
$0 $0 $0 $0 so 
so so $0 so so 
$0 so so $0 so 
$0 $0 so $0 so 
$0 $0 so so so 
so $0 so so so 
so $0 $0 so so 
$0 so so $0 so 
$0 $0 $0 $0 so 
$0 $0 $0 so so 
so $0 $0 so so 
so so so $0 so 
$0 so $0 $0 so 
$0 so so $0 so 
$0 $0 $0 so so 
so so so $0 so 
so so so so so 
so so $0 so so 
so $0 $0 so $0 
so $0 so so $0 
so $0 so so so 
so $0 so $0 so 
so so so $0 so 
$0 $0 $0 so so 
$0 $0 so so so 
so $0 so $0 so 
$0 so so so so 
so so so $0 so 
$0 $0 so so so 
$0 so $0 $0 $0 
$0 so so so $0 
$0 so $0 so so 
$0 so so so so 
so so so so $0 
$0 so $0 $0 so 
$0 so so so so 
so $0 so so so 
$0 $0 so so so 
so $0 so $0 $0 
$0 $0 $0 so so 
$0 $0 so so so 
$0 $0 so so so 
so $0 $0 so $0 
so so $0 so so 
so so so $0 $0 
so $0 so $0 so 
$0 $0 so $0 $0 
so so so so so 
so $0 so $0 $0 

. 

Scenario 2 

WEATHERFORD PORTION TOTAL COSTS 

(All cost amounts shown are in current Dollars) 

Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
3 4 5 • 7 • 9 

so so so $0 so so so so 
so so so so so so $0 so 
so so so so so $0 so so 
so so so $0 so so so so 
$0 $0 so so $0 $0 $0 $0 
so $0 so $0 so so so $0 
$0 $0 $0 $0 $0 so so so 
$0 $0 $0 $0 $0 $0 $0 $0 
so so so $0 $0 so $0 so 
$0 $0 $0 $0 $0 $0 so so 
so so so $0 $0 $0 so $0 
so so $0 so $0 $0 so so 
so so $0 so so so so so 
so $0 $0 $0 so $0 $0 $0 
so $0 $0 $0 so so so so 
$0 $0 $0 $0 so $0 $0 so 
so so $0 $0 $0 so so $0 
so so so $0 so so so $0 
$0 so $0 $0 so so $0 so 
so $0 $0 $0 $0 so so so 
$0 so $0 so so so so $0 
so so $0 so so so so so 
so so $0 so so so so so 
$0 so so so so so $0 so 
$0 $0 $0 so $0 so so so 
$0 $0 so $0 so so so $0 
$0 so so so so so $0 so 
so $0 $0 so so so so so 
so so so so $0 so $0 $0 
so $0 $0 $0 $0 $0 so $0 
$0 $0 $0 $0 so $0 $0 $0 
so so $0 $0 so $0 so so 
so so so so $0 $0 so so 
so $0 so $0 so so so so 
$0 $0 $0 $0 so so $0 so 
$0 $0 $0 $0 $0 so so $0 
so $0 so $0 so $0 so $0 
so so $0 $0 $0 so so so 
so $0 $0 so so so so $0 
$0 $0 so $0 $0 so $0 so 
so so $0 $0 $0 so so so 
so so $0 so so so so $0 
$0 so $0 so so so so $0 
so $0 $0 $0 $0 $0 so $0 
so so $0 $0 $0 $0 $0 $0 
$0 so $0 $0 so $0 so $0 
so $0 so $0 $0 $0 so so 
$0 so so so so $0 $0 so 
so so so $0 $0 $0 $0 $0 
so $0 so so so $0 so so 
so so so so so so so so 
so so so so so so so $0 
so so so so so so so so 

Pipe Pipe Pipe Pipe Pipe Plpo Pipe Pipe Pipe 
10 11 12 13 14 15 " 17 18 Total 

so so so so so so so so so so 
$0 $0 so so so so so so so so 
$0 $0 so so so so so so so so 
$0 so so $0 so so so $0 so so 
$0 $0 so so so $0 so so so so 
so $0 $0 so so so so so so so 
$0 so so so so $0 so so so so 
so $0 $0 so $0 so $0 so so $0 
so $0 so so $0 so so so so so 
so $0 $0 so so so so $0 so so 
$0 $0 so $0 $0 so so so so $0 
so $0 $0 so so so so so $0 $0 
$0 so $0 $0 so $0 $0 so so $0 
so so $0 $0 $0 $0 $0 $0 $0 $0 
$0 so so $0 $0 $0 so $0 $0 $0 
so $0 so $0 $0 so so $0 $0 $0 
so so $0 $0 $0 so so $0 so $0 
$0 $0 so $0 so so so $0 $0 so 
so so so $0 $0 so so $0 so $0 
$0 $0 so so so $0 so so $0 $0 
$0 $0 so so $0 so so so so $0 
so $0 so so $0 $0 $0 $0 $0 so 
$0 $0 so so $0 $0 so $0 $0 $0 
so so $0 so so $0 so $0 so $0 
so $0 so $0 so $0 so so $0 $0 
so so $0 so so $0 so $0 $0 $0 
so so so so so so so so so $0 
$0 $0 so so so $0 so so so so 
so so $0 so $0 so so $0 so $0 
$0 $0 $0 so so $0 so so so $0 
so so $0 so so $0 $0 so so $0 
so so $0 so so $0 so $0 so $0 
so $0 $0 so so $0 so $0 so $0 
so so $0 so $0 $0 so $0 $0 $0 
so so $0 so so $0 so so so so 
$0 so $0 so so $0 $0 so $0 so 
so so so so so $0 so $0 so so 
so so so so $0 so so $0 $0 so: 
$0 $0 $0 so so so so so $0 so 
so so so so so so $0 so so $0 
so so $0 so so so so so so so 
so so so so so $0 $0 so so $0 
so so $0 so so so so so so so 
so so $0 $0 so $0 so $0 so $0 
so $0 $0 $0 so $0 so $0 $0 $0 
$0 $0 so so so so $0 $0 $0 so 
so $0 so $0 $0 so so so $0 $0 
$0 $0 so so so so $0 $0 so $0 
so $0 so so $0 so so so $0 so 
$0 so $0 so so so so so so so 
so so $0 so $0 so so so so so 
so so so so $0 $0 so $0 $0 so 
so so so $0 so $0 so so so so 



Scenario 2 

TOTAL COST SUMMARY DATA 
{Includes Capital, Operation and Maintenance) 
(All cost amounts shown are in current Dollars) 

A B c D E F G H I J 
Fort Fort Wford 

Willow Hudson Annetta Annetta Worth Worth Non-City (excJuding 
Year Park AJedo Oaks North Annetta South North South SE Parker Total raw wate!). Total 

1998 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
1999 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2000 $464,216 $266,229 $370,170 $29,887 $75,790 $47,707 $0 $0 $0 $1,254,000 $0 $1,254,000 
2001 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2002 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2003 $107,906 $101,407 $392,400 $26,337 $24,169 $15,213 $3,668 $1,936 $0 $673,035 $0 $673,035 
2004 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2005 $4,579,284 $2,745,644 $3,885,710 $228,045 $562,420 $354,023 $133,743 $58,618 $0 $12,547,486 $0 $12,547,486 
2006 $146,545 $79,979 $133,855 $11,988 $29,560 $18,607 $7,384 $3,210 $4,547 $435,675 $0 $435,675 
2007 $148,289 $79,163 $138,253 $12,767 $31,530 $19,847 $8,155 $3,546 $8,681 $450,229 $0 $450,229 
2008 $150,404 $78,843 $143,186 $13,490 $33,361 $20,999 $8,878 $3,861 $12,507 $465,530 $0 $465,530 
2009 $152,833 $78,897 $148,634 $14,187 $35,126 $22,111 $9,567 $4,160 $16,106 $481,620 $0 $481,620 
2010 $155,801 $79,378 $154,009 $14,901 $36,931 $23,247 $10,249 $4,458 $19,574 $498,547 $0 $498,547 
2011 $3,506,914 $1,761,239 $3,210,531 $312,273 $791,016 $497,917 $182,392 $79,559 $337,565 $10,679,405 $0 $10,679,405 
2012 $243,319 $122,434 $243,943 $24,798 $62,000 $39,027 $17,824 $7,761 $37,812 $798,918 $0 $798,918 
2013 $247,833 $124,704 $253,290 $107,638 $252,684 $179,715 $19,656 $14,593 $76,862 $1,276,974 $0 $1,276,974 
2014 $253,097 $127,349 $262,747 $28,525 $71,406 $44,948 $21,490 $9,360 $49,221 $868,143 $0 $868,143 
2015 $328,0S2 $164,990 $460,866 $82,189 $190,812 $132,338 $29,649 $16,520 $93,033 $1,498,448 $0 $1,498,448 
2016 $330,987 $166,297 $416,918 $40,144 $100,548 $63,573 $31,436 $13,785 $80,195 $1,243,883 $0 $1,243,883 
2017 $341,592 $171,122 $363,716 $41,408 $103,752 $65,578 $33,902 $14,860 $90,782 $1,226,712 $0 $1,226,712 
2018 $1,470,578 $723,062 $1,536,247 $172,851 $428,731 $270,131 $585,095 $251,107 $806,475 $6,244,276 $0 $6,244,276 
2019 $373,D93 $184,861 $398,718 $45,144 $113,214 $71,515 $39,866 $17,460 $114,514 $1,358,385 $0 $1,358,385 
2020 $410,263 $201,622 $436,912 $49,524 $124,313 $78,493 $209,258 $96,440 $408,955 $2,015,779 so $2,015,779 
2021 $2,134,924 $1,034,343 $2,222,343 $251,487 $636,452 $400,860 $233,764 $100,278 $763,715 $7,778,165 $0 $7,778,165 
2022 $444.429 $213,912 $465,689 $53,598 $134,621 $84,969 $53,374 $21,514 $170,855 $1,642,961 $0 $1,642,961 
2023 $463,811 $220.429 $479,639 $55,910 $140,469 $88,645 $54,334 $21,875 $481,090 $2,006,202 $0 $2,006,202 
2024 $484,859 $227,200 $493,216 $58,421 $146,820 $92,638 $55,398 $22,288 $202,193 $1,783,033 $0 $1,783,033 
2025 $1,811,617 $886,307 $1,982,322 $213,651 $540,440 $340,403 $199,004 $84,892 $922,443 $6,981,078 $0 $6,981,078 
2026 $606.472 $275,215 $591,111 $72,793 $183,224 $115,550 $65,032 $26,429 $263,297 $2,199,123 $0 $2,199,123 
2027 $1,037,327 $473,566 $974,043 $123,500 $321,586 $202,545 $103,849 $44,684 $451,043 $3,732,241 $0 $3,732,241 
2028 $673,542 $293,890 $620,537 $80,808 $203,498 $128,314 $68,685 $27,995 $287,737 $2,385,105 $0 $2,385,105 
2029 $696,711 $313,934 $620,626 $83,588 $210,516 $132,733 $69,408 $28,298 $295,483 $2,451,295 $0 $2,451,295 
2030 $720,472 $300,183 $620,591 $86,453 $217,750 $137,288 $70,131 $28,600 $303,409 $2,484,878 $0 $2,484,878 
2031 $4,372,218 $1,822,024 $3,725,522 $516,499 $1,308,250 $823,720 $391,216 $168,668 $1,771,134 $14,899,251 $0 $14,899,251 
2032 $772,962 $310,817 $633,634 $92,738 $233,642 $147,293 $72,613 $29,664 $321,964 $2,615,328 $0 $2,615,328 
2033 $799,580 $315,440 $640,087 $95,326 $240,190 $151,415 $73,717 $30,140 $329,731 $2,675,627 $0 $2,675,627 
2034 $817,203 $319,724 $646,833 $98,025 $247,018 $155,714 $74,862 $30,634 $337,812 $2,727,826 $0 $2,727,826 
2035 $838,902 $322,855 $652.452 $100,622 $253,588 $159,850 $75,898 $31,080 $345,488 $2.780,735 $0 $2,780,735 
2036 $859,646 $325,090 $656,932 $103,108 $259,876 $163,809 $76,821 $31,477 $352,734 $2,829,494 $0 $2,829,494 
2037 $881,089 $327,393 $661,550 $105,679 $266,379 $167,903 $77,767 $31,884 $360,201 $2,879,845 $0 $2,879,845 
2038 $903,256 $329,765 $800,226 $130,056 $273,104 $172,137 $78,736 $32,302 $367,899 $3,087,482 $0 $3,087,482 
2039 $926,175 $332,207 $671,202 $111,086 $280,059 $176,515 $79,730 $32,730 $375,834 $2,985,539 $0 $2,985,539 
2040 $1,099,136 $387,163 $781,601 $131,569 $331,984 $209,201 $92,392 $38,248 $442,198 $3,513,492 $0 $3,513,492 
2041 $974,376 $337,305 $681,423 $116,871 $302,488 $19D,634 $81,793 $34,494 $402,554 $3,121,939 so $3,121,939 
2042 $2,193,649 $747,D48 $1,504,610 $261,076 $660,358 $415,902 $174,213 $73,933 $864,213 $6,894,901 $0 $6,894,901 
2043 $1,032,485 $346,243 $699,361 $123,828 $312,301 $196,813 $84,660 $34,858 $412,931 $3,243,481 $0 $3,243,481 
2044 $1,058,890 $349,454 $705,801 $126,997 $320,319 $201,860 $85,830 $35,363 $422,048 $3,306,562 $0 $3,306,562 
2045 $1,086,219 $352,743 $712,398 $130,278 $328,620 $207,086 $87,030 $35,880 $431,456 $3,371,711 $0 $3,371,711 
2046 $1,126,048 $359,795 $726,555 $135,041 $340,681 $214,678 $89,105 $36,780 $445,592 $3,474,276 $0 $3,474,276 
2047 $1,143,791 $359,558 $726,069 $137,192 $346,117 $218,101 $89,520 $36,955 $451,186 $3,508,489 $0 $3,508,489 
2048 $1,174,106 $363,086 $733,146 $140,835 $355,335 $223,904 $90,811 $37,513 $461,527 $3,580,263 $0 $3,580,263 
2049 $2,257,175 $673,894 $1,382,530 $269,242 $668,649 $421,125 $166,797 $69,391 $856,691 $6,765,495 $0 $6,765,495 
2050 $1,237,982 $370,387 $747,792 $148,514 $374,769 $236,139 $93,491 $38,670 $483,217 $3,730,961 $0 $3,730,961 
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Scenario 2 

ADDED MONTHLY RATE INCREASE DUE TO CAPITAL COSTS 
(Includes Capital Expenditures Only) 

(All cost amounts shown are in current Dollars) 

A B c D E F G H I J 
Fort Fort Study W'ford 

Willow Hudson Annetta Annetta Worth Worth Non-City Area (excluding 
Year Park Aledo Oaks North Annetta South North South SE Parker Total raw water; Total 

1998 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
1999 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
2000 $63 $70 $134 $48 $45 $47 $27 $27 $0 $460 $0 $460 
2001 $61 $67 $125 $46 $44 $45 $27 $26 $0 $441 $0 $441 
2002 $59 $65 $116 $45 $42 $43 $26 . $26 $0 $423 $0 $423 
2003 $57 $63 $108 $43 $41 $42 $26 $26 $0 $406 $0 $406 
2004 $55 $61 $101 $42 $40 $41 $26 $26 $0 $390 $0 $390 
2005 $53 $59 $94 $40 $38 $39 $25 $25 $26 $400 $0 $400 
2006 $51 $57 $88 $39 $37 $38 $25 $25 $25 $385 $0 $385 
2007 $50 $55 $82 $38 $36 $37 $25 $25 $24 $370 $0 $370 
2008 $48 $53 $76 $36 $35 $35 $25 $24 $24 $356 $0 $356 
2009 $47 $52 $71 $35 $33 $34 $24 $24 $23 $343 $0 $343 
2010 $37 $37 $59 $39 $38 $39 $35 $35 $22 $341 $0 $341 
2011 $36 $35 $55 $38 $37 $38 $34 $35 $22 $329 $0 $329 
2012 $35 $34 $51 $36 $36 $37 $34 $34 $21 $318 $0 $318 
2013 $34 $33 $48 $35 $35 $35 $34 $34 $21 $307 $0 $307 
2014 $32 $32 $44 $34 $33 $34 $33 $34 $20 $297 $0 $297 
2015 $31 $31 $41 $33 $32 $33 $33 $33 $37 $304 $0 $304 
2016 $30 $30 $39 $32 $31 $32 $32 $33 $36 $294 $0 $294 
2017 $29 $29 $36 $31 $30 $31 $32 $32 $35 $285 $0 $285 
2018 $28 $28 $33 $30 $29 $30 $32 $32 $34 $276 $0 $276 
2019 $27 $27 $31 $29 $28 $29 $31 $32 $33 $267 $0 $267 
2020 $24 $22 $25 $25 $24 $24 $21 $21 $32 $218 $0 $218 
2021 $23 $21 $23 $24 $23 $23 $21 $21 $31 $211 $0 $211 
2022 $22 $20 $22 $23 $23 $23 $21 $21 $30 $205 $0 $205 
2023 $22 $20 $20 $22 $22 $22 $20 $21 $29 $198 $0 $198 
2024 $21 $19 $19 $22 $21 $21 $20 $21 $29 $192 $0 $192 
2025 $20 $18 $18 $21 $20 $20 $20 $20 $19 $177 $0 $177 
2026 $20 $18 $16 $20 $20 $20 $20 $20 $18 $171 $0 $171 
2027 $19 $17 $15 $20 $19 $19 $19 $20 $18 $166 $0 $166 
2028 $18 $17 $14 $19 $18 $18 $19 $20 $17 $161 $0 $161 
2029 $18 $16 $14 $18 $18 $18 $19 $19 $17 $157 $0 $157 
2030 $15 $11 $10 $15 $15 $15 $11 $11 $16 $120 $0 $120 
2031 $14 $11 $10 $15 $14 $14 $11 $11 $16 $117 $0 $117 
2032 $14 $10 $10 $14 $14 $14 $11 $11 $15 $114 $0 $114 
2033 $13 $10 $10 $14 $13 $13 $11 $11 $15 $111 $0 $111 
2034 $13 $10 $10 $13 $13 $13 $11 $11 $15 $108 $0 $108 
2035 $13 $10 $10 $13 $13 $13 $11 $11 $5 $96 $0 $96 
2036 $12 $10 $10 $13 $12 $12 $10 $10 $4 $94 $0 $94 
2037 $12 $10 $10 $12 $12 $12 $10 $10 $4 $92 $0 $92 
2038 $11 $10 $10 $12 $11 $11 $10 $10 $4 $90 $0 $90 
2039 $11 $10 $10 $11 $11 $11 $10 $10 $4 $88 $0 $88 
2040 $4 $3 $3 $4 $4 $4 $4 $4 $4 $35 $0 $35 
2041 $4 $3 $3 $4 $4 $4 $4 $4 $4 $34 $0 $34 
2042 $4 $3 $3 $4 $4 $4 $3 $3 $4 $33 $0 $33 
2043 $4 $3 $3 $4 $4 $4 $3 $3 $4 $32 $0 $32 
2044 $4 $3 $3 $4 $4 $4 $3 $3 $4 $32 $0 $32 
2045 $4 $3 $3 $4 $4 $4 $3 $3 $1 $29 $0 $29 
2046 $3 $3 $3 $3 $3 $3 $3 $3 $1 $28 $0 $28 
2047 $3 $3 $3 $3 $3 $3 $3 $3 $1 $28 $0 $28 
2048 $3 $3 $3 $3 $3 $3 $3 $3 $1 $27 $0 $27 
2049 $3 $3 $3 $3 $3 $3 $3 $3 $1 $27 $0 $27 
2050 $3 $3 $3 $3 $3 $3 $3 $3 $1 $26 $0 $26 

CapCostAddedMonthly 

Appendix M - Page 25 



Scenario 2 

ANNUALIZED CAPITAL COST (10 YEAR FINANCING PACKAGES) 
(Includes Capital Expenditures Only) 

(All cost amounts shown are in current Dollars) 

A 8 c D E F G H I J 
Fort Fort Study W'ford 

Willow Hudson Annetta Annetta Worth Worth Non-City Area (excluding 
Year Park Aledo Oaks North Annetta South North South SE Parker Total raw water) Total 

1998 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 so 
1999 so so so $0 $0 $0 $0 so $0 $0 so so 
2000 $818,679 S455,023 S770,345 $71,127 S171 ,498 S110,794 S73,740 S32,040 $0 S2,503,245 $0 $2,503,245 
2001 $818,679 S455,023 S770,345 $71,127 $171,498 $110,794 $73,740 $32,040 $0 $2,503,245 $0 $2,503,245 
2002 $818,679 $455,023 $770,345 $71,127 $171,498 $110,794 $73,740 $32,040 . $0 $2,503,245 $0 $2,503,245 
2003 $818.679 $455,023 $770,345 S71,127 $171,498 $110,794 $73,740 $32,040 $0 $2,503,245 so $2,503,245 
2004 $818,679 $455,023 $770,345 $71,127 $171,498 $110,794 $73,740 $32,040 $0 $2,503,245 $0 $2,503,245 
2005 $818,679 $455,023 $770,345 $71,127 $171,498 $110,794 $73,740 $32,040 $194,761 $2,698,006 $0 $2,698,006 
2006 $818.679 $455,023 $770,345 $71,127 $171,498 $110,794 $73,740 $32,040 S194,761 $2,698,006 $0 $2,698,006 
2007 $818.679 $455,023 $770,345 $71,127 $171,498 $110,794 $73,740 $32,040 S194,761 $2,698,006 $0 $2,698,006 
2008 $818,679 $455,023 $770,345 $71,127 $171,498 $110,794 $73,740 $32,040 $194,761 $2,698,006 $0 $2,698,006 
2009 $818,679 $455,023 $770,345 $71,127 $171,498 $110,794 $73,740 $32,040 $194,761 $2,698,006 $0 $2,698,006 
2010 $673,578 $334,778 $685,565 $81,424 $203,493 $130,933 $106,917 $47,168 $194,761 $2,458,617 $0 $2,458,617 
2011 $673.578 $334,778 $685,565 $81,424 $203,493 $130,933 $106,917 $47,168 $194,761 $2,458,617 $0 $2,458,617 
2012 $673,578 $334,778 $685,565 $81,424 $203,493 $130,933 $106,917 $47,168 $194,761 $2,458,617 $0 $2,458,617 
2013 $673,578 $334,778 $685,565 $81,424 $203,493 $130,933 $106,917 $47,168 $194,761 $2,458,617 $0 $2,458,617 
2014 $673,578 $334,778 $685,565 $81,424 $203,493 $130,933 $106,917 $47,168 $194,761 $2,458,617 so $2,458,617 
2015 $673,578 $334,778 $685,565 $81,424 $203,493 $130,933 $106,917 $47,168 $365,991 $2,629,847 $0 $2,629,847 
2016 $673,578 $334,778 $685,565 $81,424 $203,493 $130,933 $106,917 $47,168 S365,991 $2,629,847 $0 $2.629,847 
2017 $673,578 $334,778 $685,565 $81,424 $203,493 $130,933 $106,917 S47,168 $365,991 $2,629,847 $0 $2,629,847 
2018 $673,578 $334,778 $685,565 $81,424 $203,493 $130,933 $106,917 $47,168 $365,991 $2,629,847 $0 $2,629,847 
2019 $673,578 $334,778 $685,565 $81,424 $203,493 $130,933 $106,917 $47,168 $365,991 $2,629,847 $0 $2,629,847 
2020 $607.401 $276,259 $590,920 $73,169 $181,599 $114,310 $72,456 $32,319 $365,991 $2,314,425 so S2.314,425 
2021 $607,401 $276,259 $590,920 $73,169 $181,599 $114,310 $72,456 $32,319 $365,991 $2,314,425 $0 $2,314,425 
2022 $607,401 $276,259 $590,920 $73,169 $181,599 $114,310 $72,456 $32,319 $365,991 $2,314,425 $0 $2,314,425 
2023 $607,401 $276,259 $590,920 $73,169 $181,599 $114,310 $72,456 $32,319 $365,991 $2,314,425 $0 $2,314,425 
2024 $607,401 S276,259 $590,920 $73,169 $181,599 $114,310 $72,456 $32,319 $365,991 $2,314,425 $0 $2,314,425 
2025 $607,401 $276,259 $590,920 $73,169 S181,599 S114,310 S72,456 $32,319 $246,825 $2,195,258 $0 $2,195,258 
2026 $607.401 $276,259 $590,920 $73,169 $181,599 $114,310 $72,456 $32,319 S246,825 $2,195,258 $0 $2,195,258 
2027 $607,401 $276,259 $590,920 $73,169 $181,599 $114,310 $72,456 $32,319 $246,825 $2,195,258 $0 S2.195,258 
2028 $607,401 $276,259 $590,920 $73,169 $181,599 $114,310 $72,456 $32,319 $246,825 $2,195,258 $0 $2,195,258 
2029 $607,401 $276,259 $590,920 $73,169 $181,599 $114,310 $72,456 $32,319 $246,825 $2,195,258 $0 $2,195,258 
2030 $525.206 $199,074 $418,349 $63,811 $156,622 $98,588 $43,375 $18,890 $246,825 $1,770,741 $0 $1,770,741 
2031 $525,206 $199,074 $418,349 $63,811 $156,622 S98,588 $43,375 $18,890 $246,825 $1,770,741 $0 $1,770,741 
2032 $525.206 $199,074 $418,349 $63,811 $156,622 $98,588 $43,375 $18,890 $246,825 $1,770,741 $0 $1,770,741 
2033 $525,206 S199,074 $418,349 $63,811 $156,622 $98,588 $43,375 $18,890 $246,825 $1,770,741 $0 $1,770,741 
2034 $525.206 $199,074 $418,349 $63,811 $156,622 $98,588 $43,375 $18,890 $246,825 $1,770,741 $0 $1,770,741 
2035 $525,206 $199,074 $418,349 $63,811 $156,622 $98,588 $43,375 $18,890 $79,976 $1,603,892 $0 S1,603,892 
2036 $525,206 S199,074 $418,349 $63,811 $156,622 $98,588 $43,375 S18,890 $79,976 $1,603,892 $0 S1,603,892 
2037 $525,206 $199,074 $418,349 $63,811 $156,622 $98,588 $43,375 $18,890 $79,976 S1,603,892 $0 $1,603,892 
2038 $525.206 $199,074 $418,349 $63,811 $156,622 $98,588 $43,375 $18,890 $79,976 $1,603,892 $0 $1,603,892 
2039 $525,206 $199,074 $418,349 $63,811 $156,622 S98,588 $43,375 $18,890 $79,976 $1,603,892 so $1.603,892 
2040 $209,162 $66,894 $136,569 $24,756 S62,385 $39,269 $15,505 $6,731 $79,976 $641,248 $0 $641,248 
2041 $209,162 $66,894 $136,569 $24,756 $62,385 $39,269 $15,505 $6,731 $79,976 $641,248 $0 $641,248 
2042 $209,162 $66,894 $136,569 $24,756 $62,385 $39,269 $15,505 $6,731 $79,976 $641,248 $0 $641,248 
2043 $209,162 $66,894 $136,569 $24,756 $62,385 $39,269 $15,505 $6,731 $79,976 $641,248 $0 $641,248 
2044 $209,162 $66,894 $136,569 $24,756 $62,385 $39,269 $15,505 $6,731 $79,976 $641,248 $0 $641,248 
2045 $209,162 $66,894 $136,569 $24,756 $62,385 $39,269 $15,505 $6,731 $33,908 $595,179 $0 $595,179 
2046 $209.162 $66,894 $136,569 $24,756 $62,385 $39,269 $15,505 $6,731 $33,908 $595,179 $0 $595,179 
2047 $209,162 $66,894 $136,569 $24,756 $62,385 $39,269 $15,505 $6,731 $33,908 $595,179 $0 $595,179 
2048 $209,162 $66,894 $136,569 $24,756 $62,385 $39,269 $15,505 $6,731 $33,908 $595,179 $0 $595,179 
2049 $209,162 $66,894 $136,569 $24,756 $62,385 $39,269 $15,505 $6,731 $33,908 $595,179 $0 $595,179 
2050 $209,162 $66,894 $136,569 $24,756 $62,385 $39,269 $15,505 $6,731 $33,908 $595,179 $0 $595,179 
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Scenario 2 

ADDED MONTHLY RATE INCREASE BASED ON TOTAL COST 
(Based on System Capital, Operation and Maintenance) 

(All cost amounts shown are in current Dollars) 

A B c D E F G H I J 
Fort Fort Study W1ord 

Willow Hudson Annetta Annetta Worth Worth Non-City Area (excluding 
Year Park Aledo Oaks North Annetta South North South SE Parker Total raw water: Total 

1998 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 
1999 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 
2000 $87.13 $94.17 $189.44 $70.56 $67.87 $69.11 $36.31 $36.76 $0.00 $651.34 $0.00 $651.34 
2001 $84.26 $91.07 $176.54 $68.19 $65.59 $66.79 $35.89 $36.34 $0.00 $624.68 $0.00 $624.68 
2002 $81.49 $88.07 $164.51 $65.90 $63.39 $64.55 $35.49 $35.92 $0.00 $599.34 $0.00 $599.34 
2003 $78.81 $85.18 $153.30 $63.69 $61.27 $62.39 $35.08 $35.52 $0.00 $575.24 $0.00 $575.24 
2004 $76.22 $82.38 $142.86 $61.56 $59.21 $60.30 $34.68 $35.11 $0.00 $552.32 $0.00 $552.32 
2005 $73.72 $79.67 $133.13 $59.49 $57.23 $58.27 $34.29 $34.71 $43.43 $573.94 $0.00 $573.94 
2006 $71.29 $77.05 $124.06 $57.50 $55.31 $56.32 $33.90 $34.32 $42.24 $551.99 $0.00 $551.99 
2007 $68.95 $74.52 $115.61 $55.57 $53.45 $54.43 $33.51 $33.93 $41.09 $531.06 $0.00 $531.06 
2008 $66.68 $72.07 $107.73 $53.71 $51.66 $52.61 $33.13 $33.54 $39.97 $511.10 $0.00 $511.10 
2009 $64.49 $69.70 $100.40 $51.91 $49.93 $50.84 $32.76 $33.16 $38.89 $492.06 $0.00 $492.06 
2010 $76.83 $74.19 $121.03 $79.54 $78.58 $79.53 $59.04 $58.72 $37.83 $665.28 $0.00 $665.28 
2011 $74.30 $71.75 $112.78 $76.87 $75.95 $76.86 $58.37 $58.05 $36.80 $641.73 $0.00 $641.73 
2012 $71.86 $69.39 $105.10 $74.30 $73.40 $74.28 $57.70 $57.39 $35.79 $619.22 $0.00 $619.22 
2013 $69.50 $67.11 $97.94 $71.80 $70.94 $71.79 $57.05 $56.74 $34.82 $597.69 $0.00 $597.69 
2014 $67.21 $64.90 $91.27 $69.40 $68.56 $69.38 $56.40 $56.10 $33.87 $577.09 $0.00 $577.09 
2015 $65.00 $62.77 $85.05 $67.07 $66.26 $67.06 $55.76 $55.46 $74.16 $598.58 $0.00 $598.58 
2016 $62.86 $60.70 $79.26 $64.82 $64.04 $64.81 $55.12 $54.83 $72.14 $578.58 $0.00 $578.58 
2017 $60.80 $58.71 $73.86 $62.65 $61.89 $62.63 $54.50 $54.20 $70.17 $559.41 $0.00 $559.41 
2018 $58.80 $56.78 $68.83 $60.54 $59.82 $60.53 $53.88 $53.59 $68.26 $541.02 $0.00 $541.02 
2019 $56.86 $54.91 $64.14 $58.51 $57.81 $58.50 $53.27 $52.98 $66.40 $523.39 $0.00 $523.39 
2020 $70.93 $60.49 $68.66 $73.39 $72.53 $72.61 $55.19 $53.40 $64.59 $591.79 $0.00 $591.79 
2021 $68.60 $58.50 $63.98 $70.93 $70.09 $70.17 $54.56 $52.80 $62.83 $572.47 $0.00 $572.47 
2022 $66.34 $56.58 $59.63 $68.55 $67.74 $67.82 $53.94 $52.20 $61.12 $553.92 $0.00 $553.92 
2023 $64.16 $54.72 $55.56 $66.25 $65.47 $65.55 $53.32 $51.60 $59.46 $536.10 $0.00 $536.10 
2024 $62.05 $52.92 $51.78 $64.03 $63.28 $63.35 $52.72 $51.02 $57.84 $518.97 $0.00 $518.97 
2025 $60.01 $51.18 $48.25 $61.88 $61.15 $61.22 $52.12 $50.44 $63.77 $510.03 $0.00 $510.03 
2026 $58.04 $49.50 $44.96 $59.81 $59.10 $59.17 $51.53 $49.86 $62.04 $494.00 $0.00 $494.00 
2027 $56.13 $47.87 $41.90 $57.80 $57.12 $57.19 $50.94 $49.29 $60.35 $478.59 $0.00 $478.59 
2028 $54.28 $46.29 $39.05 $55.86 $55.20 $55.27 $50.36 $48.73 $58.70 $463.76 $0.00 $463.76 
2029 $52.50 $44.77 $39.00 $53.99 $53.35 $53.41 $49.79 $48.18 $57.11 $452.10 $0.00 $452.10 
2030 $61.54 $43.96 $38.51 $63.31 $62.54 $62.60 $47.65 $45.50 $55.55 $481.17 $0.00 $481.17 
2031 $59.52 $42.52 $38.51 $61.19 $60.45 $60.51 $47.10 $44.98 $54.04 $468.81 $0.00 $468.81 
2032 $57.56 $41.12 $38.51 $59.14 $58.42 $58.48 $46.57 $44.47 $52.57 $456.83 $0.00 $456.83 
2033 $55.67 $39.77 $38.51 $57.15 $56.46 $56.51 $46.04 $43.97 $51.13 $445.21 $0.00 $445.21 
2034 $53.84 $38.46 $38.51 $55.24 $54.57 $54.62 $45.52 $43.47 $49.74 $433.95 $0.00 $433.95 
2035 $52.07 $37.84 $38.51 $53.38 $52.74 $52.79 $45.00 $42.97 $37.56 $412.86 $0.00 $412.86 
2036 $50.35 $37.84 $38.51 $51.59 $50.97 $51.02 $44.49 $42.48 $36.54 $403.79 $0.00 $403.79 
2037 $48.70 $37.84 $38.51 $49.86 $49.26 $49.31 $43.98 $42.00 $35.54 $395.00 $0.00 $395.00 
2038 $47.10 $37.84 $38.51 $48.19 $47.61 $47.65 $43.48 $41.52 $34.57 $386.48 $0.00 $386.48 
2039 $45.55 $37.84 $38.51 $46.56 $46.01 $46.06 $42.99 $41.05 $33.63 $378.21 $0.00 $378.21 
2040 $25.31 $19.58 $19.72 $25.72 $25.58 $25.61 $22.83 $21.76 $32.72 $218.82 $0.00 $218.82 
2041 $24.47 $19.58 $19.72 $24.86 $24.72 $24.75 $22.57 $21.51 $31.83 $214.01 $0.00 $214.01 
2042 $23.67 $19.58 $19.72 $24.03 $23.90 $23.92 $22.32 $21.26 $30.96 $209.34 $0.00 $209.34 
2043 $22.89 $19.58 $19.72 $23.22 $23.09 $23.12 $22.06 $21.02 $30.12 $204.82 $0.00 $204.82 
2044 $22.14 $19.58 $19.72 $22.44 $22.32 $22.34 $21.81 $20.78 $29.30 $20Q.42 $0.00 $200.42 
2045 $21.41 $19.58 $19.72 $21.69 $21.57 $21.59 $21.56 $20.55 $11.93 $179.60 $0.00 $179.60 
2046 $20.71 $19.58 $19.72 $20.96 $20.85 $20.87 $21.32 $20.31 $11.61 $175.91 $0.00 $175.91 
2047 $20.03 $19.58 $19.72 $20.26 $20.15 $20.17 $21.08 $20.08 $11.29 $172.34 $0.00 $172.34 
2048 $19.37 $19.58 $19.72 $19.58 $19.47 $19.49 $20.84 $19.85 $10.98 $168.88 $0.00 $168.88 
2049 $18.73 $19.58 $19.72 $18.92 $18.82 $18.84 $20.60 $19.63 $1Q.68 $165.51 $0.00 $165.51 
2050 $1.56 $1.56 $1.57 $1.58 $1.57 $1.57 $1.68 $1.59 $10.39 $23.07 $0.00 $23.07 

AIICostAddMonthlyRate 
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APPENDIX N -ELECTRONIC SPREADSHEET {In Envelope) 

SEPCWATR.XLS (See attached Envelope) 


