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Mr. Pedram Farahnak, P.E. 
Director of Public Works Department 
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P.O. Box 32 
Rosenberg, Texas 77471-0032 

Subject: City of Rosenberg 
Regional Water Supply Study 

Dear Mr. Farahnak: 

We are pleased to submit the enclosed Regional Water Supply Study for the City of 
Rosenberg and surrounding areas. 

This report includes an analysis of existing and future water demands, existing 
groundwater conditions, surface water supply availability, a technical and 
economic evaluation of the need for a long term surface water supply program and 
recommendation on future surface water conversions. This report, also, 
conceptually analyzes the viability of utilizing the required termination storage 
facility as a recreational lake with regional park facilities located adjacent to 
the lake facility. 

It is our opinion that the City should adopt this report as their plan for 
implementing an orderly conversion to partial use of surface water beginning in 
the year 2000. We believe that by integrating the termination storage facility 
with recreational development that the City would. be able to assure the citizens 
of Rosenberg a safe long term supply of drinking water while creating facilities 
that will enhance the quality of life for the citizens of Rosenberg. 

q~ 
Louis H. Jones, Jr., P.E. 
Project Manager 
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A UTHORIZA TION 

The City of Rosenberg applied for a grant from the Texas Water Development 

Board (the "TWDB") on October IS, 1987. On January 21, 1988 the Texas Water 

Development Board approved 50% matching funds grant for the preparation of the 

Regional Planning Study including the Cities of Rosenberg, Richmond and 

numerous surrounding municipal utility districts. Dannenbaum Engineering 

Corporation was authorized on May II, 1988 by the City of Rosenberg to prepare 

its Regional Water Supply plan. 



EXECUTIVE SUMMA~Y 

ROSENBERG REGIONAL WATER SUPPLY STUDY 

BACKGROUND 

The rapid development and population growth in the Rosenberg-Richmond area as 
well as northeast Fort Bend and southwest Harris Counties has resulted in 
significant increases in groundwater pumpage. This increased pumpage has 
directly resulted in water table declines and land subsidence. These 
projected water table declines are expected to result in severe land 
subsidence on the order of seven to ten feet by the year 2030. As a result 
the City of Rosenberg approached the Texas Water Development Board and 
obtained a planning grant to create a long term surface water conversion plan 
that. if implemented; would assure the City of Rosenberg, Richmond and 
surrounding area a safe dependable water supply for future generations. 

PLAN OBlECTlVE 

The purpose of this study was to produce an implementation program that would 
provide a reliable, long term supply of surface water to the mentioned 
planning area. The plan was developed around the concept of developing a 
conjunctive water supply system utilizing both available groundwater and 
sur face water to minimize the projected long term subsidence within the 
planning area. The development of this system also includes the creation of a 
small multi-purpose reservoir that would serve as a water quality enhancement 
facility and a focal point for creation of a recreational facility further 
enhancing the area for possible park and residential development. 

Cl11ES OF ROSENBERG AND RICHMOND 

AND SURROUNDING AREAS 

i 



SUBSIDENCE 

The plan objective to bring sur face water into the Rosenberg-Richmond area 
will minimize long term subsidence in the area. Presently no sur face water 
s.Ystem exists and according to this study if sur face water is not developed 
then the area will experience up to 7-8 feet of SlIbsidence by the year 2030. 

However, if surface water supplies are made available and surface water 
conversion is implemented by the year 2000, then the projected rate of 
subsidence would be reduced by as much as five feet. 

ii 



FACILITIES PLAN 

The selected plan consists of developing a sur face water treatment plant 
an ultimate capacity of 20.5 MGD constructed in three phases with the 
phase producing treated water at a capacity of 10.2 MGD by the year 2000. 
raw water supply source would be obtained from the Brazos Basin 
transported through the Richmond Irrigation Canal (H.L. & P. Canal) 
proposed 125 acre reservoir (Termination Storage Facility) located just 
of the Minonite-Rice Field Road intersection adjacent to Dry Creek. 
reservoir could, also, be used as a focal point for possible development 
municipal park, private golf course and residential development. 

____ RQID~ ___ J 
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The plan, also, includes developing a phased conjunctive use groundwater -
sur face water system to treat and deliver treated water to the existing mud's 
within both the City of Rosenberg and Richmond's ET J and as a result 
eliminating the Ileed for the individual mud's to cOllstruct capital facilities 
in the form of groundwater wells that may need to be abandoned in the future. 
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1990 
1995 
2000 
2010 
2020 
2030 

2000 
2010 
2020 
2030 

Pro ;ected Total Average Daily Water Demand 
With Conservation (MGD) 

Rosenberg lET ] Richmond lET] 

4.0 2.2 
4.7 2.8 
6.4 3.8 

10.0 5.6 
13.2 7.3 
16.5 8.9 

Total 
Study 
Area 

6.2 
7.5 

10.2 
15.6 
20.5 
25.4 

Pro iected A verage Daily Sur face Water Demand 
With Conservation (MGD) 

Total 
Study 

Rosenberg lET ] Richmond lET] Area 

6.4 3.8 10.2 
10.0 5.6 15.6 
13.3 7.2 20.5 
13.3 7.2 20.5 

PLAN DEVELOPMENT COST 

The planned development cost represents the total cost associated with the 
development of the facilities plan including raw water cost. capital cost alld 
operational alld maintenance cost. The range of anllual cost per thousand 
gallons shown are approximate and includes all costs associated with plan 
financing as well as existing indebtness by both the City of Rosenberg and 
Richmond. The costs presented below do not include the cost associated with 
oversizing the reservoir or cost associated with development of the associated 
projects around the reservoir. 

Range of Annllal Cost/1000 Gal/ons to Cllstomers 

Phase Period Rosenberg Richmond 

Present 1990 $0.94 $0.60 
I 1991-2001 $0.97-$1.78 $0.68-$1.81 
II 2002-2011 $1.68-$1.51 $1.76-$1.57 
III 2012-2030 $1.50-$0.85 $1.53-$0.79 

Refer to Table 8.5 and 8.6 in the Report for further details. 

iv 



CONCLUSIONS 

1. The Rosenberg/Richmond area will experience substantial growth in the next 
40 years. Population is expected to increase from the present 42,421 to 
approximately 176,000 in 2030. Municipal water demand is expected to 
increase from the present 6.2 MGD to approximately 25.4 MGD in 2030. 

2. The existing groundwater production facilities will not be adequate to 
serve future demands. 

3. Total dependence on groundwater in the Rosenberg/Richmond area is 
projected to cause approximately 7-8 feet of subsidence by 2030, exclusive 
of additional subsidence caused by groundwater withdrawal by other 
regional groundwater users. 

4. Developing sur face water treatment facilities to supply approximately, 83% 
of the water demand will reduce projected subsidence by up to 5 feet. A 
comprehensive water conservation plan can reduce water demand by up to ten 
percent. 

5. The Brazos River Authority can make Brazos River water available between 
$0.25-$0.39 per thousand gallons. The H.L. & P. Co. pump station and 
canal system can provide Brazos River water at approximately $0.05 per 
thousand gallons. 

6. A sur face water treatment plant located at the confluence of the Richmond 
Irrigation canal and Dry Creek can provide low pressure treated water to 
storage/pumping facilities in Rosenberg and Richmond. The storage/pumping 
facilities will then provide high pressure service to areas north of US 
59. The treatment plant can provide direct high pressure service to areas 
south of US 59. 

7. Due to occasional periods of high chloride content in 
18 day raw water storage facility is required near 
The Rosenberg/ Richmond area would benefit 
storage/recreational facility. 

the Brazos River, an 
the treatment plant. 
from a joint-use 

8. Sur face water supply facilities and additional supplemental groundwater 
supply facilities would result in user costs varying between $0.94/1000 
gallons in 1990 to $1.78/1000 gallons in 2000 eventually reducing to 
$0.85/1000 gallons in year 2030. 

RECOMMENDATIONS 

1. Implement the water conservation plan. 

2. Research the possibility of developing an regional administration for 
sur face water treatment facilities planning, construction; and operation. 

v 



3. Negotiate a water supply contract with the Brazos River Authority and a 
raw water transportation contract with Houston Lighting and Power Company 
for the right to use the Richmond Irrigation Canal. 

4. Negotiate land purchase contracts and/or land donations for the treatment 
plant and storage/recreational facility sites including the park site. 

5. Set-Up a non-profit organization to accept land donations until such time 
as Texas Parks and Wildlife grants are organized. 

6. File for Texas Parks and Wildlife grant for Phase I of park. 

vi 



CHAPTER 1.0 - INTRODUCTION 

The rapid development and population growth in the Rosenberg-Richmond area as 

well as northeast Fort Bend and southwest Harris Counties has resulted in 

significant increases in groundwater pumpage. This increased pumpage has 

directly resulted in water table declines and land subsidence. These existing 

water table declines included with future projected declines are expected to 

severely affect the operation and capacity of existing groundwater facilities, if 

groundwater pumping remains unabated. Furthermore, these projected water table 

declines are expected to result in severe land subsidence on the order of seven 

to ten feet by the year 2030. Although this projected subsidence does not put 

the planning area at risk from tidal flooding, it will impact inland area storm 

drainage and levee protection systems as well as dramatically increase the 

potential for underground utility line and building structural failures. 

The Harris-Galveston County area recognized the need to partially convert to 

surface water in order to reduce subsidence and as a result the Harris-Galveston 

Coastal Subsidence District (the "HGCSD") was born. The HGCSD began a regional 

program to monitor the groundwater withdrawal and the orderly conversion to 

surface water by the Harris-Galveston Region. As a result of this program, the 

areas of Galveston and southeast Harris Counties have dramatically decreased the 

rate of subsidence. However, the western portion of Harris County, and all of 

Fort Bend County presently have no means or requirements of converting to surface 

wa ter. According to recent studies by the HGCSD, if alternate sources of water 
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supplies are not provided to augment groundwater production, then it is expected 

that nine to ten feet of subsidence will occur in east Fort Bend County by the 

year 2020. 

Purpose and Scope 

The purpose of this study is to produce an implementation program that will 

provide a reliable, long term source of surface water supply to the planning 

area, an area which encompasses the city limits and extraterritorial 

jurisdictional boundaries of the Cities of Rosenberg and Richmond. The plan 

is developed around the concept of developing a conjunctive water supply 

system utilizing both available groundwater and surface water to minimize the 

projected long term subsidence within the planning area. The development of 

this system also includes the creation of a small multi-purpose reservoir 

that would serve as a water quality enhancement facility, a focal point for 

creation of a recreational facility and, if practical, a facility for 

controlling drainage in the immediate area. 

The scope of this plan was limited to the following elements: 

o Preparation of a Water Conservation Plan 

o Demographic Analysis of the Planning Area 

o Evaluation of Water Demands and Supply Sources 

o Evaluation of Existing Water Supply Facilities 

o Evaluation of Potential Reservoir/Park Sites 
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o Evaluation of the Effects of Continual Groundwater 

Withdrawal on Underground Aquifers, Including 

Associated Land Subsidence 

o Identification, Evaluation and Screening of Surface 

Water Supply Alternatives 

o Identification and Evaluation of Final Facility Plans 

Required to Create a Ground/Surface Water Conjunctive 

Use System to Meet the Area's Future Needs 

o Financial Analysis of Final Selected Plan, Including 

the Effects on Future Water Rates 

Location and Description of Planning Area 

The regional planning area consists of approximately 100 square miles in Fort 

Bend County centered around the Rosenberg-Richmond area. This planning area 

is located approximately 28 miles southwest of downtown Houston, in one of 

the fastest growing counties in the United States (Refer to Figure I, 

Planning Area Location Map). 

The regional planning area is more accurately defined as the existing city 

limits and extraterritorial jurisdictional (the "ETJ") boundaries of the 

Cities of Rosenberg and Richmond, and the incorporated area of Pleak. The 

planning area also includes twelve municipal utility districts (MUD's) within 

the ETJ of Rosenberg, and the Fort Bend Partner's Venture, a future 

development within the ETJ of Richmond (Refer to Figure 2, Regional Water 

Supply Planning Area). 

- 3 -
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Coordination with AMatent Regional Plans 

The existence of several planning studies presently being prepared or 

recently completed requires close coordination to avoid duplication of 

efforts. This coordination is a contractual obligation being monitored by 

the Texas Water Development Board. The regional studies mentioned above are 

primarily located in northeast Fort Bend County, northwest and west Harris 

County and northwest Brazoria County. All of these studies include- the 

development of long range plans for partial conversion to surface water. The 

known entities studying partial conversion include the following: 

o Fort Bend County Water Control and Improvement District No.2 and 

the City of Sugar Land 

o West Harris County Surface Water Supply Corporation 

o Brazos Bend Water Authority 

o City of Houston - Water Master Plan (the "HWMP") 

All of the above plans except the HWMP have been partially funded by the 

Texas Water Development Board. The geographic relationships of these plans 

can be seen in Figure 3, Adjacent Planning Areas. 

Fort Bend County Water Control and Improvement District No.2 and the 

City of Sugar Land 

This regional plan consists of a plan of staged conversion to eighty percent 

(80%) surface water starting in the year 2000. The plan recommends the 
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construction of an ultimate (2030) surface water treatment plant with a 

capacity of 24 MGD with ultimate conveyance lines to provide surface water to 

WC & ID No.2, Sugar Land and portions of First Colony. The plan also 

projects subsidence of approximately six to seven feet by the year 2030, if 

groundwater withdrawal is not abated. The raw water source for this plan is 

expected to originate from the Brazos Basin and be purchased from the 

Galveston County Water Authority (the "GCWA"), with the raw water take point 

located on the GCWA's Canal "A". This plan has been completed and approved 

by the TWDB. 

West Harris County Surface Water Supply Corporation 

The WHCSWSC plan consists of developing a major surface water treatment plant 

with a capacity of 150 MGD by the year 2030, and associated major 

transmission lines to deliver surface water, on a wholesale basis, to groups 

of users in the planning area. The WHCSWSC planning area consists of all of 

west Harris County south of FM 149 to just north of Sugar Land. The planning 

area also includes a large portion of southwest Houston, west of 

Blalock-Fondren to the present City of Houston City limit line. The plan 

recommends the use of surface water from the Brazos Basin, including the 

initial purchase of 59.4 MGD from the GCWA Canal, with the remainder (after 

the year 2010) being purchased from the Brazos River Authority (the "BRA"). 

The plan requires that the BRA construct the proposed Aliens Creek Reservoir 

by the year 2012. The plan also has the flexibility to reduce the amount of 

GCWA water purchased and increase the amount from the BRA without affecting 
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the viability of the plan, and the added capacity built-in to allow service 

to northeast and east Fort Bend County, if entities within those areas deem 

it economically feasible. 

Brazos Bend Water AuthQrity 

The Brazos Bend Water Authority (BBWA) was created on behalf of the Cities of 

Missouri City, Pearland, Manvel, and Brookside Village. The BBWA has 

obtained financial assistance from the Texas Water Development Board. The 

service area contains 100,670 acres, and is divided into two large areas. 

The western area includes Missouri City and the eastern area includes the 

other three municipalities. The study is evaluating the use of Brazos River 

Authority Canal "A" water and the City of Houston Southeast Water 

Purification Plant as sources of raw or treated water, respectively. 

The BBWA study has only recently started. Preliminary growth projections for 

the BBWA area show water demand to be 14 MGD in the year 2000 and 22 MGD in 

2020. The study conclusions and recommendations will be released subsequent 

to this report. 

City of Houston Water Master Plan 

The City of Houston Water Master Plan addresses the long term water supply 

needs for the City and the surrounding eight-county area. The study 

addresses such things as area growth, water use, groundwater availability, 

subsidence, existing and potential future surface water sources, and water 
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distribution. Much of the study effort has been completed and published in 

interim draft reports, and the final City of Houston Water Master Plan Report 

is anticipated to be published in January, 1989. 

The final screening of additional water supply alternatives yielded three 

candidates: the Toledo Bend Alternative; the Western Water Alternative 

(including the Bedias Reservoir); and the Toledo Bend and Wallisville 

Alternative. The City has stated that the Western Water Alternative has been 

eliminated and one of the two Toledo Bend Alternatives will be finally 

selected. The eight-county area master plan also includes the development of 

a Southwest Water Purification Plant for portions of west Harris County and 

east Fort Bend County. 

- 8 -



I" "; ''\.. 1, '. r-, C",~ ""\1J~,; -~I~;,t r?\, " 

! ! i"1.:' \ "~-i-- 'r _ '. '--1- - - '~ • 
i ! ,~!,r, .• 

- "" -- -M \ , -c, (,. 'I 
~[r '-, 
I 

/ 

I.'.S[ .... , I»T .... ID "U", , .• ewe , I,D. 110 r 
AND CITY 0' .UI .... ~.ND IIUIONAL WAll" 
tu ..... " •• 0 PL._INI STUDY 

i -

I 

LEGEND 
SYMBOL DESCRIPTION 

D 

• .'. / 

• • 

REGIONAL PLANNING AREA (R. P. A,I ' 

WEST HARRIS COUNTY WATER 
SUPPLY CORPORATION 

BRAZOS BEND WATER AUTHORITY 

CITY OF HOUSTON 

CITIES OF ROSENBERG 
AND RICHMOND 

75 

ADJACENT PLANNING 
AREAS 

DATil!:' MARCH I". 

, ! 



Report Organization 

This report is presented in ten major chapters as outlined in the Table of 

Contents. The report also contains appendices that include a Water 

Conservation/Drought Contingency Plan in accordance with the Texas Water 

Development Board requirements, inventories of Rosenberg's and Richmond's 

existing water systems, a subsidence evaluation, an inventory of Rosenberg 

area park facilities; capital improvement plans for both Rosenberg and 

Richmond and a projected debt service schedule produced by the City of 

Rosenberg financial advisors. 
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CHAPTER 2.0 - WATER DEMAND ANALYSIS 

Historic Water Demand 

The Rosenberg-Richmond Area has served as the center of Fort Bend County 

government for many years. However, it was not until the late 1960's and early 

1970's that the area began to experience significant growth. According to 

records from the Texas Water Development Board, the City of Rosenberg used 0.80 

MGD of groundwater in 1965, 1.1 MGD in 1970, and 2.6 MGD in 1985, an increase of 

325% in 20 years. In 1987 the City of Rosenberg pumped 2.65 MGD, reflecting a 

significant slow-down which is consistent with the present downturn in the area 

economy. 

The City of Richmond used approximately 0.5 MGD of groundwater in 1965,0.65 MGD 

in 1970, and 1.6 MGD in 1985, an increase of 320% in 20 years. In 1987 the City 

of Richmond pumped 1.62 MGD of groundwater, approximately equal to the 1985 level 

(see Figure 4 for a graphical representation of historic water usages from 1965 

to 1987). 

- 11 -
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Projected Water Demand 

General 

Projections of water demands were used to define the proposed facilities 

required to serve the entities within the planning area. Water demand 

projections are a direct result of the demographic analysis which outlines 

population projections associated with residential development as well as 

commercial and industrial activity expected to materialize during the 

planning period. 

The majority of the present development within the planning area is within 

the City limits of Rosenberg and Richmond. The majority of the ETJ of each 

City is presently undeveloped. The majority of the water demand presently 

experienced within Rosenberg and Richmond is from residential and light 

commercial development such as shopping centers and small office complexes. 

Population Projections 

As mentioned previously the study area includes the Cities of Rosenberg, 

Richmond and Pleak, and the majority of each City's extra-territorial 

jurisdiction (ETJ). There are ten municipal utility districts (MUDs) in the 

Rosenberg ETJ (MUDs No. 59, 63, 65, 66, 77, 78, 101, 102, 103 and 104), and 

two MUDs within the Rosenberg city limits (MUDs No. 31 and 94), all of which 

are mostly or entirely undeveloped. There is one MUD (MUD No. 19-partially 

developed) in the Richmond ETJ. The proposed Fort Bend Partners Venture will 

be comprised of future MUDs No. 82, 83 and 84. There are no other known 

major developments in either ETJ at this time. 
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TABLE 2.1 

POPULATION PROJECTIONS - ROSENBERG & ETJ 

(Population) 

Political Subdivision ill5 1990 ~ 2000 .lliQ 2020 

City of Rosenberg" 26,145 27,560 32,463 37,138 48,300 56,705 

ET J within Study Area" 

MUD No. 69 0 0 0 768 2304 3840 

MUD No. 63 0 0 0 626 1875 3125 

MUD No. 65 0 0 0 776 2326 3877 

MUD No. 66 0 0 0 428 1283 2139 

MUD No. 77 0 0 0 962 2886 4809 

MUD No. 78 0 0 0 654 1962 3270 

MUD No.lOl 0 0 0 728 2184 3640 

MUD No. 102 0 0 0 758 2273 3788 

MUD No. 103 0 0 0 714 2142 3570 

MUD No.104 Q Q Q .MQ 1739 2898 

SUB-TOTAL 26,145 27,560 32,463 6,993 20,974 34,956 

TOTAL 26,145 27,560 32,463 44,131 69,274 91,661 

"Includes MUD's 31 and 94 and 

Remaining Property Within ETJ 

Outside of Existing MUDs. 

TABLE 2.2 

POPULATION PROJECTIONS - CITY OF RICHMOND & ETJ 

Political Subdivision 1985 1990 1995 aQQQ .lliQ 

City of Richmond" ETJ 14,024 14,861 17,800 22,919 32,768 

Within Study Area"" 

MUD No. 82, 83 " 84 L L 1.427 2.853 5.706 

(Fort Bend Partners Venture) 

TOTAL 14,024 14,861 19,227 25,772 38,474 

"Includes MUD 15 and Remaining 

Property Within ET J Outside of Projected 

MUD. in Fort Bend Partners Venture 

TABLE 2.3 

POPULATION PROJECTION - TOTAL STUDY AREA 

~ 
40,169 

!.22Q 

42,421 

- 15 -

~ 
51,690 

aQQQ 
69,903 

2010 

107,748 

2020 

41,000 

8.559 

49,559 

~ 
141,220 

2030 

65,311 

5376 

4375 

5427 

2994 

6732 

4578 

5096 

5303 

4998 

4057 

48,936 

114,247 

2030 

50,202 

11,412 

61,614 

2030 

175,861 



Water Demand 

Water demands for the MUDs were obtained from creation reports and 

preliminary development plans. A procedure typically used in the reports 

involved calculating water demand based on a per capita water use for 

residents, and "equivalent population" for commercial/retail/industrial (CRI) 

development. Equivalent population is established by calculating the total 

water demand from CRI developments, and dividing that demand by the daily 

water demand for one person (typically 120-150 gallons per day). The 

resulting number is an "equivalent population" that would produce the same 

water demand as the CRI development. The number of residents plus the CRI 

equivalent population is the total equivalent population for the MUD. The 

total equivalent population for the MUD is then multiplied by the per capita 

demand, and the result is the water demand for the MUD. 

Water demands for areas other than MUDs were determined by multiplying the 

Rice Center population projection by a per capita water demand. Texas Water 

Development Board data indicates that the yearly average per capita water 

demand in the Rosenberg-Richmond area between the years 1975 and 1985 varied 

between 96 and 148 gallons per day; the high value of 148 gallons per capita 

per day was selected to assure conservative demand projections. 

Projected water demands for the Rosenberg area and the Richmond area are 

listed in Table 2.4 and Table 2.5, respectively. 
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TABLE 2.4 

PROJECTED WATER DEMANDS - ROSENBERG AREA 
(Without Conservation) 

Political Average Day (MGD) 
Subdivision !.2.ll .l.2.2.Q !22l 2QQQ 2Q!Q 2020 

Rosenberg & ETJ 3.87 4.07 4.80 5.50 7.15 8.39 
Fort Bend County MUD 59 0.11 0.32 0.53 
Fort Bend County MUD 63 0.09 0.27 0.46 
Fort Bend County MUD 65 0.11 0.32 0.54 
Fort Bend County MUD 66 0.08 0.24 0.40 
Fort Bend County MUD 77 0.14 0.43 0.71 
Fort Bend County MUD 78 0.10 0.29 0.49 
Fort Bend County MUD 101 0.14 0.43 0.71 
Fort Bend County MUD 102 0.16 0.46 0.76 
Fort Bend County MUD 103 0.13 0.40 0.67 
Fort Bend County MUD 104_ 0.12 lU2 Q&Q 

Total Rosenberg Area: 3.87 4.07 4.80 6.68 10.67 14.26 

TABLE 2.S 

PROJECTED WATER DEMANDS - RICHMOND AREA 
(Without Conservation) 

Political Average Day (MGD) 
Subdivision !.2.ll .l.2.2.Q !22l 2QQQ 2010 2020 

Richmond & ETJ 2.08 2.20 2.65 3.39 4.85 6.08 
Fort Bend Partners Q.l2. 0.57 .!....U 1.72 
Venture (MUD 82,83,84) 

Total Richmond Area: 2.08 2.20 2.94 3.96 6.00 7.80 
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Water Conservation Effects 

The City of Rosenberg will supply treated surface water to a service area of 

approximately 100 square miles (64,000 acres). The Cities of Richmond and Pleak, 

and thirteen existing political subdivisions are included in the service area and 

will be supplied water on a wholesale basis. A Water Conservation Plan will be 

an integral part of the supply system design, operation, and administration. 

The Texas Revised Civil Statutes grant general law cities the authority to 

establish and enforce water conservation measures within their service areas. 

The City of Rosenberg will therefore establish a comprehensive Water Conservation 

Plan with: 

Non-regulatory measures including -

o Public education and information programs 

o Leak detection and repair programs 

o Recycle/reuse programs 

and Regulatory measures including -

o Water-saving landscaping requirements 

o Water-saving plumbing codes 

o Universal metering and meter testing/repair program 

o Water-conserving rate structure 

o Drought Contingency Plan 
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The Statutes also grant general law cities the authority to require wholesale 

customers to establish and enforce water conservation measures within their 

serv ice areas. The City of Rosenberg will therefore require all wholesale 

customers to establish and enforce similar plans. 

Voluntary water conservation programs can produce demand reductions of 

approximately five to ten percent, and stringent water conservation programs can 

produce demand reductions of approximately ten to fifteen percent. The Water 

Conservation Plan must be broad-based, uniformly applied among affected users, 

and continuously monitored and enforced to be effective. The above-listed 

measures, which are discussed in detail in Appendix No. I, are expected to reduce 

water demand by approximately ten percent. 

The benefits of reduced water demand include: 

o Increased ability of existing water (and wastewater) facilities and 

supplies to serve existing and future demand; 

o Capital and debt service cost savings resulting from delayed construction 

of new facilities; 

o Capital cost savings resulting from decreased facility capacity 

requirements; 

o Cost savings resulting from reduced debt service requirements; 

o Cost savings resulting from reduced operation and maintenance costs; 

o Qualification for loan assistance from State agencies; 

o Qualification for bond sales. 
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Beginning in 1990, the projected additional water demands previously shown are 

assumed to be reduced by 10% for defining and evaluating the final recommended 

implementation plan. The resulting water demands for the Rosenberg area, the 

Richmond area, and the entire study area are listed in Tables 2.6 through 2.8, 

respectively. The effect of conservation measures on water demand is shown 

graphically on Figures 5 through 7. 

TABLE 2.6 
PRO,lECTED WATER DEMANDS - RQSENBERG AREA 

(With Conservation) 

Political Average Day (MGD) 

Subdivision 1m. 1990 ~ ~ ~ 2020 

Rosenberg'" ETJ 3.87 4.07 4.73 5.35 6.85 7.97 

Fort Bend County MUD 59 0.10 0.29 0.48 

Fort Bend County MUD 63 0.08 0.24 0.41 

Fort Bend County MUD 65 0.10 0.29 0.49 

Fort Bend County MUD 66 0.07 0.22 0.36 

Fort Bend County MUD 77 0.13 0.39 0.64 

Fort Bend County MUD 78 0.09 0.26 0.44 

Fort Bend County MUD 101 0.13 0.39 0.64 

Fort Bend County MUD 102 0.14 0.41 0.68 

Fort Bend County MUD 103 0.12 0.36 0.60 

Fort Bend County MUD 104 Q,ll QJ!1 QS 
TOTAL 3.87 4.07 4.73 6.42 10.02 13.25 

TABLE 2.7 
PRQJECTED WATER DEMANDS - RICHMOND AREA 

(With Conservation) 

Political Average Day (MGD) 

Subdiviaion 1985 1990 1995 ~ ~ 2020 

Richmond'" ET J Z.08 2.20 2.60 3.28 4.58 5.70 

Fort Bend Partners 0.26 0.52 1.03 1.55 

Venture (MUD 82,83,84) 

TOTAL 2.08 2.20 2.86 3.80 5.61 7.25 

TABLE 2.8 
PRO,lECTED WATER DEMANDS - TQTAL STUDY AREA 

(With Conservation) 

Average Day (MGD) 

City 1985 1990 ~ ~ ~ WQ 

Ro.enberg'" ETJ '" MUD. 3.87 4.07 4.73 6.42 10.02 13.25 

Richmond'" ETJ '" MUD. 2.08 2.20 2.86 3.80 5.61 7.25 

Total Study Area 5.95 6.27 7.59 10.22 15.63 20.50 
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FIGURE NO.6 
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CHAPTER 3.0 - GROUNDWATER SUPPLY AND AVAILABILITY 

General 

The water demand analysis in Chapter 2.0 projects the total 2030 water demand for 

the planning area to be three to four times the 1985 demand. It is therefore 

very important that government entities within the planning area find and develop 

new sources of water supply. The following sections will examine the current 

sources which supply the water demands of the planning area, and potential 

sources of future water supplies that may be available. This chapter will also 

discuss the raw water quality of these supplies in comparative terms to the 

drinking water standards for raw water. 

Fort Bend County presently relies entirely on groundwater supplies to meet its 

water demands. Harris County presently meets 65% of its overall demand through 

the use of groundwater. However, prior to 1954, the entire Harris County area 

including the City of Houston relied entirely on groundwater. At that time 

Houston was the largest City in the United States with a municipal water supply 

obtained solely from groundwater sources. Unprecedented economic growth in the 

region increased the demands on the water supplies, resulting in severe water 

table declines that were directly responsible for coastal subsidence which 

threatened the economic growth of southeast Harris County as well as parts of 

Galveston County. To diminish subsidence, major surface water sources were 

developed which dramatically reduced east and southeast Harris County's 
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dependence on groundwater. Harris and Galveston Counties created the Harris 

Galveston Coastal Subsidence District to monitor and regulate the withdrawal of 

groundwater. 

Increases in population and associated groundwater pumpage in the southwestern 

portion of Harris County and east-northeast portion of Fort Bend County has made 

subsidence a critical issue. The HGCSD has established a specific time-table and 

target date for substantial conversion to surface water by Harris County. The 

planning area and all of Fort Bend County is not within the jurisdictional 

boundaries of the HGCSD plan, but is and will be significantly affected by 

groundwater withdrawal in the HGCSD area. 

Hydrogeology 

Understanding the hydrogeology of the Texas Gulf Coast is important for providing 

the best possible development of groundwater resources. The characteristics of 

the aquifers along the Texas Gulf Coast determine location, availability, and 

quality of groundwater. 

An aquifer is a geologic formation, group of formations, or part of a formation 

that contains and transmits water. The two aquifers which provide groundwater to 

Fort Bend County are the Evangeline and Chi cot aquifers. It should be noted that 

a third aquifer, the Jasper aquifer, also underlies Fort Bend County. Within 

Fort Bend County, the Jasper aquifer contains saline water ranging from slightly 
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saline to highly saline. Therefore, the Jasper aquifer is not used as a water 

source within Fort Bend County. Also, a very shallow layer of water-bearing 

sands called the Brazos River Alluvium parallels the Brazos River. This alluvium 

is prevalent in the planning area, however, the quality of water is similar to 

the surface water located in the Brazos River and therefore requires extensive 

treatment before it can be used as potable water. The alluvium is therefore not 

being considered as a potential source of water for municipal use. 

The two aquifers used for municipal water in Fort Bend County are the Evangeline 

aquifer and the Chicot aquifer. The Evangeline aquifer overlies the Burkeville 

aquiclude and underlies the Chicot aquifer. Within the planning area, the base 

of the Evangeline aquifer lies at a depth of 2,200 to 2,500 feet below mean sea 

level. The Evangeline aquifer ranges from 1,200 to 2,000 feet thick, with 

approximately 400 to 700 feet of the total thickness accounting for the water 

bearing sands. The Chicot aquifer overlies the Evangeline aquifer. Within the 

planning area, the base of the Chicot aquifer lies at a depth of 500 to 700 feet 

below mean sea level. The Chicot aquifer ranges from 600 to 800 feet thick with 

between 200 and 300 feet of the total thickness comprising the water bearing 

sands. 

Differences in the distinguishable characteristics of the aquifers include 

stratigraphic position, lithology, and permeability. The Chicot aquifer has more 

porous sands which often contain undesirable chemicals. The Evangeline aquifer 

water quality is excellent, requiring only chlorine disinfection. The wells in 

the Evangeline aquifer can have greater screened lengths than Chicot wells, 

allowing higher productivity. 
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Saline water at various concentrations is present in the Evangeline and Chi cot 

aquifers at several different locations throughout Fort Bend County. The 

presence of saline water is related, at least in part, to the presence of salt 

domes. Eight salt domes have been located in Fort Bend County. In locations 

where the aquifers have been pierced by salt domes, the water in the aquifer will 

typically have a high saline content. Water wells can act as a catalyst to draw 

saline rich water away from salt dome locations. As wells continue to pump and 

lower the hydraulic pressure within the aquifer, the saline-rich water will begin 

to migrate to these areas of lower pressure. 

The geologic formations along the Texas Gulf Coast generally dip toward the Gulf 

at an angle greater than the slope of the land surface, with the dip increasing 

as the formations reach the coastline These formations also tend to thicken as 

this depth increases (Figure 8 shows a graphic representation of this 

phenomenon). 
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Existing Well Characteristics 

Presently the City of Rosenberg and Richmond utilize the Chicot and Evangeline 

aquifers to provide the groundwater needed to meet the demands (Table 3.1 lists 

details on well production). The majority of the existing City wells in the 

planning area were developed before 1960 and have limited expected remaining 

life. Also, the production rates of the shallow wells are limited and water 

quality can be a problem. As a result, abandonment and replacement of these 

wells and/or development of surface water supply sources will be needed to meet 

the projected demands. If new wells are developed, only the Evangeline aquifer 

is recommended for groundwater production. 

TABLE 3.1 

EXISTING CITY WELL PRODUCTION CHARACTERISTICS 

Rosenberg 
Well No.1 
Well No.2 
Well No.3 
Well No.4 
Well No.5 
Well No.6 
Well No.7 

Richmond 
Well No.1 
Well No.2 
Well No.3 
Well No.4 
Well No.5 

Present Production 
Abandoned 
Abandoned 
300 GPM 
350 GPM 

1200 GPM 
1700 GPM 
2200 GPM 

Abandoned 
125 GPM 
425 GPM 
800 GPM 

1325 GPM 
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CHAPTER 4.0 - GROUNDWATER/SUBSIDENCE ANALYSIS 

General 

Subsidence is a gradual sinking of the surface on a local and/or regional scale. 

Simply stated, subsidence is caused by pumping water from underground aquifers at 

a rate that is faster than the rate at which the aquifer is recharged by 

rainwater migrating from the surface. The net effect is depressurization of clay 

layers in the aquifers, which allows the clay layers to be compressed by the 

weight of the overlaying soils; the overlaying soils therefore move downward. 

Areas affected by subsidence experience drainage problems ranging from minor, 

localized ponding to major flooding and drainage pattern alterations, depending 

on the severity of the subsidence. Additional subsidence related problems 

include damage to building foundations, roads, and underground utilities, caused 

by shifting soils, and the associated repair costs. 

Subsidence can be slowed or stopped by reducing the amount of groundwater 

withdrawn to a level less than the aquifer recharge rate. However, an area which 

has experienced subsidence will experience only minimal, if any, rebound. It is, 

therefore, important to eliminate the cause of subsidence as soon as possible. 
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Subsidence Model 

A computer model was utilized to predict subsidence in the study area. The model 

generates predicted groundwater levels based on input data regarding aquifer 

characteristics and location, timing, and amounts of groundwater pumping. A 

subsidence factor was applied to the drawdown data and predicted subsidence 

levels were obtained. A description of the model and aquifer parameters is 

included in Appendix II. 

The model developed for this study was based on factors relating to the study 

area only. It is recognized that subsidence in the Rosenberg/Richmond area will 

be influenced by groundwater withdrawal in surrounding areas, particularly the 

southwest Houston metropolitan area; and that the outside influences may modify 

the results predicted by this study. The model does not attempt to predict 

absolute subsidence based on regional factors; the model was developed to predict 

local subsidence based on three different groundwater pumping alternatives within 

the study area. 

Groundwater Pumping Alternatives 

Subsidence predictions were developed for the following groundwater pumping 

al terna ti ves: 

o CASE 1 - This case assumes that groundwater is used to meet all demands 

until 1995, at which time a surface water treatment plant with a 
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capacity equal to 1995 demands is built. Subsequent increases in water 

demand are met with groundwater production until 2010, when surface 

water capacity is expanded to meet 2010 demands. Subsequent increases 

in water demand are met with groundwater production until 2020, when the 

surface water capacity is again expanded to meet 2020 demands. 

Subsequent increases in water demand through the end of the study period 

are met with groundwater production. Figures 9 through 14 show Case 1 

groundwater and surface water production levels. Case 1 assumes that 

additional wells are installed only if required to meet water demand 

prior to surface water plant construction or to meet increasing demand 

during intervals between plant expansions. Small rural wells are 

assumed to be phased out of production after plant construction. Water 

conservation practices which reduce new demand by 10% are assumed to 

begin in 1990. 

o CASE 2 - This case follows the assumptions listed above for Case 1 

except that construction of the surface water treatment plant is delayed 

until 2000. Figures 15 through 20 show Case 2 groundwater and surface 

water production levels. 

o CASE 3 - This case represents the "Do Nothing" scenario in terms of 

conversion to surface water. All water demand throughout the study 

period is assumed to be met by groundwater production. Pumping 

continues at existing well sites and new wells are developed as required 

in the MUDs. Water conservation is not assumed to be in practice. 
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CHAPTER 5.0 - SURFACE WA TER SUPPLY AND A V AILABILITY 

Surface Water Requirements 

Development of a surface water conversion plan requires definition of an adequate 

and economical surface water supply source. This amount is related to both 

conversion objectives and to system operation and design philosophy. 

The surface water plan must provide for minimal disruption in current system 

operations, minimize the capital cost of facilities, and maximize the use of 

available groundwater while at the same time meeting conversion objectives. This 

can be accomplished through a conjunctive use system which delivers treated 

surface water to existing ground storage tanks. During peak periods. surface 

water is supplemented by groundwater. 

This approach allows essentially unchanged operation of the distribution systems 

within the planning area. Each entity can continue to operate its own system 

independently. The treatment facilities and conveyance lines are smaller because 

peak demands are met in part by existing groundwater facilities. The conjunctive 

use system proposed is designed to provide surface water at a steady rate 

sufficient to meet conversion objectives, with peak demands satisfied by 

groundwater and surface water. Furthermore, the development of a conjunctive use 

system will allow the Cities of Rosenberg and Richmond to develop a reliable long 

term water supply sufficient to meet the projected water needs of the MUD's 
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within the two cities ETJs. This would allow development within the MUDs to 

occur without the need for excessive groundwater development which would result 

in loss of MUD capital investment when surface water conversion becomes a 

reality. 

The analysis of existing groundwater well capacities and well service lives as 

well as the affects of various projected withdrawal rates has led to the 

conclusion that the planning area will require 20.5 MGD of surface water by the 

year 2030. The conjunctive use system to be proposed will phase the development 

of surface water based on the initial conversion of 10 MGD in the year 2000 

increasing to 15 MGD in the year 2010 and finally increasing to the ultimate 

capacity of 20.5 MGD by the year 2020. The ultimate capacity of 20.5 MGD of 

surface water will remain constant throughout the remainder of the planning 

period. 

Surface Water Source 

Presently there are no treated water sources available to the planning area. Due 

to the high transportation cost, the only surface water supply source considered 

was raw water from the Brazos Basin. Evaluations were performed in the following 

chapters to determine what form of Brazos Basin water would be utilized to 

develop the final implementation plan. The forms available consists of the 

following raw water supply options: 
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o 

o 

o 

Option 1: 

Option 2: 

Option 3: 

Purchase treated Brazos River water from WHCSWSC. 

Purchase raw water from the GCWA out of the GCWA's Canal 

"A" which originates from the Brazos River. 

Purchase raw water from the Brazos River Authority directly 

out of the Brazos River which runs through the planning 

area. 

As shown above, all of the available options result in utilizing raw water that 

originates in the Brazos Basin. The WHCSWSC proposes using raw water from the 

Brazos Basin. 

Brazos Basin (Brazos River Authority) 

The Brazos River Basin is the second largest river basin In the State with a 

total drainage area of 45,573 square miles. The basin is over 600 miles long 

and varies in width from 110 miles around Waco to only about I mile at its 

mouth at the Gulf of Mexico. The quality of water in the Brazos River Basin 

varies considerably along the extent of the basin. Presently, excluding the 

water available from the Galveston County Water Authority Canals, the Brazos 

Basin has approximately 80-100 MGD of uncommitted water available for long 

term contract. The Brazos River Authority, also, has the following planned 

future water resources projects within the Brazos Basin which could 

significantly increase the water available for long term contract. 
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The following is a summary of possible low cost projects that will produce 

available future yield within the Brazos Basin: 

I. 

2. 

3. 

4. 

5. 

6. 

Project 

Allens Creek Reservoir (Future) 

Lake Besque (Planned 1991) 

South Bend Lake (Future) 

Caldwell Lake (Future) 

Whitney Lake (Future) 

Estimated Yield (MGDl 

107 

16 

98 

87 

82 

Increased Yield Due to System Operations 

Total Future Yield Available 

!Ql 

497 

As shown above, the total uncommitted water could provide 80-100 MGD of raw 

water to the planning area, which far exceeds the projected demand of 20.5 

MGD. 

Brazos Basin (Galveston County Water Authority) 

The GCWA canal system, also known as the BRA Canals "A" and "B", have been 

utilized to provide raw water to farmers and municipal users in Fort Bend, 

Brazoria Counties and Galveston County for many years. Canal "A", which is 

closest to the planning area, is located just northeast of the Brazos River 

approximately 12 miles north of the planning area. 
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Canal "A" begins at a pump station, known as the River Pump Station, south of 

Fulshear, Texas (see Figure 30). Originally constructed in 1908, the pump 

station has undergone a number of modifications and improvements to bring it 

to its current capacity of 242,000 gallons per minute (GPM). The pump 

station discharges into Jones Creek, which drains into Oyster Creek. 

Approximately 20 miles east of the pump station, Oyster Creek forms a series 

of lakes. The level of water in these lakes is controlled by a series of 

three dams. Just east of Dam No.3, the most downstream dam near River Bend 

Country Club and Dulles Avenue, a second pump station lifts water from Oyster 

Creek into a channelized section flowing from that point south to the 

Galveston County Water Authority 12 MGD treatment plant near Texas City and 

beyond. 

According to the GCWA General Manager and data released in recent studies, 

GCWA has approximately 60 MGD of raw water available for sale, which exceeds 

the projected 20.5 MGD demand within the planning area . 
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Brazos Basin (Richmond Irrigation Canal Owned by HL&P) 

Another potential source of Brazos River water researched was raw water owned 

by HL&P that is transported through the Richmond Irrigation Canal. The canal 

is used to transport raw water from the Brazos River between Rosenberg and 

Richmond to the intersection of Dry Creek and Meninite Road where it splits, 

transporting HL&P water ,southeast to Smithers Lake, and south to irrigated 

cropland in the area. According to HL&P officials there are no available 

water rights associated with this canal; however, the canal has additional 

capacity to be utilized for transporting future BRA water rights to the 

southern portion of the planning area where substantial development is 

projected. This form of Brazos River water was therefore not utilized in 

evaluating water sources; however, the Richmond Irrigation Canal was 

evaluated as a facility to transport raw water when developing the final 

implementation plan. 

Raw Water Quality 

The raw water from the Brazos River System which would be used to supply the 

planning area compares favorably with other regional water sources such as Lake 

Conroe or the Trinity River. Table 5.1 gives a summary comparison of Brazos 

River System water to these other supplies. 
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TABLE 5.1 

COMPARISON OF REGIONAL SURFACE WATER OUALITY!! 

Lake ConroeV 
Parameter (Unitsl Brazos River (San J!!S;into River) 

Turbidity (ntu) 16 - 111 N.A.V 

Alkalinity 

(mg/l Q CaC03) 78 - 250 39 - 140 

pH (unit8) 7.9 - 8.9 6.4 - 8.4 

Fluoride (mg/l) 0.28 - 0.S4 0.1 - 0.2 

Calcium Hardne88 

(mg/l Q CaC03) 128 - 140 37 - 85 

Hardne88 

(mall Q CaC03) 148 - 180 46 - 100 

Zinc (mg/l) N.A.V 0.01 - 0.03 

Iron (mg/l) 2.7 - 3.8 0.01 - 8.3 

"Reproduced from G.C.W.A. Investigation of 
Dickinson, Texas by Malcolm Pimie, May 1986. 

11 Source of Data: GCWA Monthly Reports, 1983 - 1985. 

11 Source of Data: U.S.G.S. Water Re80urces Data 1982. 

V NA: Not Analyzed. 

Potable 

Benbrook Lake1l 
(Trinit:t: River) 

N.A.V 

110-160 

6.9 - 8.6 

0.2 - 0.4 

97-155 

130-180 

N.A.V 

0.01 - 0.79 

Water Complaints in 

Raw water quality conditions of the Brazos River itself have been monitored over 

the past 20 years by the USGS at its gauging station near Richmond, Texas. Table 

5.2, taken from data prepared by the USGS, gives a description of water quality 

conditions in the Brazos River along with statistical and recurrence intervals 

for each criteria. Of importance with respect to raw water supply and treatment 

are the amount of dissolved solids, chlorides and sulfates monitored in the raw 
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water. In 95% of the samples taken the total dissolved solids were less than or 

equal to 730.0 milligrams per liter (mg/I), chlorides were equal to or less than 

240.0 mg/I and sulfates were equal to or less than 130.5 mg/I. Other criteria 

related to water quality of the Brazos River can also be seen in this table. 

Raw water taken from the Brazos River System is characteristically high in color, 

with variable turbidity, high organic content, high iron and seasonally high 

algae content. The high algae and organic content of the raw water results in 

the potential for taste and odor problems to develop during treatment and 

distribution. 

Raw Water Availability and Cost 

As shown previously the Brazos Basin has existing and projected available 

supplies that far exceed the projected needs of 20 MGD in the planning area. The 

cost of Brazos River water varies from between $0.24-$0.30/1000 gallons from the 

BRA to $0.11/1000 gallons from the GCWA. 
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General 

CHAPTER 6 - EXISTING SYSTEM ANALYSIS 

ROSENBERG 

The City of Rosenberg uses groundwater to meet municipal water demands. 

Groundwater is presently produced by five wells located at four plant sites 

within the City limits (see Figure 32). Well ages range from approximately I 

year to 45 years, and well production ranges from approximately 300 to 2200 

gallons per minute (GPM). 

Water storage is provided by ground and elevated storage tanks, and water 

distribution and pressurization is accomplished by a combination of distribution 

pumps and elevated storage tanks. Conventional groundwater chlorination 

facilities at each plant disinfect the groundwater before it enters the storage 

tanks. System operation is accomplished by conventional water level and pressure 

switches, supplemented by daily plant inspections by City personnel. A brief 

description of each plant and a summary table follow. 

Plant No. I 

Plant No. I is located at 2118 Avenue G, near the City of Rosenberg business 

district. Well facilities include a 350 GPM well onsite, and a 300 GPM well 

several blocks offsite. The wells discharge to a 150,000 gallon onsite 

elevated storage tank (there are no distribution pumps or ground storage 
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tanks). Water treatment consists of onsite chlorination and water softening 

systems. 

Plant No.2 

Plant No. 2 is located at 1415 Alamo, southeast of the business district, 

near Travis School. Groundwater is produced onsite by a 1200 GPM well, which 

discharges to a 1,000,000 gallon ground storage tank. Two 1200 GPM 

distribution pumps, and a 200,000 gallon elevated storage tank provide 

distribution and pressurization capabilities. Water treatment consists of an 

onsite chlorination system. 

Plant No.3 

Plant No.3 is located at 1024 Greenwald, approximately 2 miles southwest of 

the business district. Groundwater is produced onsite by a 1700 GPM well, 

which discharges to a 1,000,000 gallon ground storage tank. Two 1000 GPM 

distribution pumps, and a 500,000 gallon elevated storage tank (located 

several blocks away at 214 Ruby Street) provide distribution and 

pressuriza tion capa bili ties. 

chlorination system. 

Plant No.4 

Water treatment consists of an onsite 

Plant No. 4 is located at 3720 Airport Avenue, approximately 2 miles 

southeast of the business district. Groundwater is produced by a 2200 GPM 

well which discharges into a 1,000,000 gallon elevated storage tank (there 

are no distribution pumps or ground storage tanks). Water treatment consists 

of an onsite chlorination system. 
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The existing City of Rosenberg water plant locations are shown on Figure 31, and 

a facilities inventory is included in Appendix 3. 

General 

EXISTING SYSTEM ANALYSIS 

RICHMOND 

The City of Richmond uses groundwater to meet municipal water demands. 

Groundwater is presently produced by four wells located at three plant sites 

within the City limits (see Figure 32). Well ages range from approximately 10 

years to 40 years, and well production ranges from approximately 125 gallons per 

minute (GPM) to 1325 GPM 

Water storage is provided by ground and elevated storage tanks, and water 

distribution and pressurization is accomplished by a combination of distribution 

pumps and elevated storage tanks. Conventional groundwater chlorination 

facilities at each plant disinfect the groundwater before it enters the storage 

tanks. System operation is accomplished by conventional water level and pressure 

switches, supplemented by daily plant inspections by City personnel. A brief 

description of each plant and a summary table follow. 

Plant No. I 

Plant No. is located at 100 South Fifth Street, just west of the Richmond 

City Hall in the business district. Well facilities include a 125 GPM well 
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and an 800 GPM well which discharges to a 355,000 gallon ground storage 

tank. Two 775 GPM distribution pumps, and a 135,000 gallon elevated storage 

tank provide distribution and pressurization capabilities. Water treatment 

consists of an onsite chlorination system. 

Plant No.2 

Plant No. 2 is located at 1405 Winston Drive, approximately I mile south of 

the business district, near Travis School. Groundwater is produced by a 425 

GPM well, which discharges to a 109,000 gallon ground storage tank. A 400 

GPM pump provides distribution and pressurization capabilities. 

treatment consists of an onsite chlorination system. 

Plant No.3 

Water 

Plant No. 3.is located at 1606 Ranson Road, approximately I mile southeast of 

the business district. Groundwater is produced onsite by a 1325 GPM well, 

which discharges to a 500,000 gallon ground storage tank. Two 750 GPM 

distribution pumps, and a 350,000 gallon elevated storage tank provide 

distribution and pressurization capabilities. Water treatment consists of an 

onsite chlorination system. This plant is also equipped with a standby 

diesel generator. 

Brazos Terrace Elevated Storage Tank 

A 350,000 gallon remote elevated storage tank (Brazos Terrace) is located 

approximately I mile northwest of the business district. 

The existing Richmond water plants are shown on Figure 31, and a facilities 

inventory is included in Appendix IV. 
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General 

CHAPTER 7.0 - INITIAL EVALUATION OF 

SURFACE WATER SUPPLY ALTERNATIVES 

Four surface water supply alternatives were developed for initial evaluation. 

Differences between the alternatives include plant locations, raw water sources, 

number of plants, and transmission systems. 

Capital costs were determined for each alternative and were included among the 

criteria for final plan selection. Capital cost development for comparing the 

alternatives was based on the following assumptions: 

o Costs would be developed for the ultimate plant facilities and 

transmission lines. 

o Facility requirements would be based on supplying 2030 average daily 

surface water requirements (20.5 MGD) demand. 

o Transmission lines would supply low pressure water to storage/pumping 

facilities which would feed the distribution systems. Storage/pumping 

facility locations were assumed at existing Water Plants No.3 and 4 in 

Rosenberg, and at Water Plant No.3 in Richmond. 

o Treatment plants located south of US Highway 59 would provide high 

pressure service to areas south of the highway. 
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o Capital costs for each alternative included raw water conveyance, 

eighteen day termination/storage volume, treatment plant, and 

transmission lines. Costs for storage/pumping facilities and 

distribution systems were not developed since they would be similar for 

all alternatives. 

Alternative No.1 - West Harris County Plant 

Alternative No. I consists of purchasing 20.5 MGD of water plant treatment 

capacity originating in the West Harris County Surface Water Supply Corporation's 

(WHCSWSC) proposed treatment plant. The WHCSWSC plant is proposed to supply 

water to a service area of approximately 443 square miles (283,500 acres) 

primarily in western Harris County. The WHCSWSC plant is proposed to be located 

in the vicinity of F.M 723 at F.M 1093 (see Figure 32), and will treat Brazos 

River water conveyed from the GCWA canal and the proposed Aliens Creek 

Reservoir. This plant will allow the service area to meet surface water 

conversion requirements mandated by the Harris Galveston County Subsidence 

District. 

Alternative No. I consists of a 20.5 million gallon per day (MGD) surface water 

treatment plant (the capacity of the WHCSWSC plant would be increased by 20.5 

MGD), a 36" transmission line running south along FM 723 to US Highway 90 in 

Rosenberg, an 18" transmission line to Rosenberg Water Plant No.3, a 36" 

transmission line to Rosenberg Water Plant No.4, and a 24" transmission line to 

Richmond Water Plant No.3. 
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The estimated total capital cost for the facilities are summarized in Table 7.1 

which follows. 

Alternative No.2 - Oyster Creek Plant 

This alternative consists of a 20.5 MGD surface water treatment plant located 

near Oyster Creek north of Pecan Grove, a 36" transmission line running south 

along Shiner Road, south along FM 359, and west along US Highway 90 to Richmond 

and then to Richmond Water Plant No.3, a 30" transmission line to Rosenberg 

Water Plant No.4, and an 18" transmission line to Rosenberg Water Plant No.3 

(see Figure 32). 

The total estimated capital costs for the facilities are summarized in Table 7.1 

which follows. 

Alternative No.3 - Rosenberg Area Plant 

This alternative consists of a 20.5 MGD surface water treatment plant located in 

the vicinity of Sea bourne Creek south of Rosenberg, a 36" transmission line 

running north along S.H. 36 to Rosenberg, an 18" transmission line to Rosenberg 

Water Plant No.3, a 30" transmission line to Rosenberg Water Plant No.4, and a 

24" transmission line to Richmond Water Plant No.3 (see Figure 32). 
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The estimated total capital costs for the facilities are summarized in Table 7.l 

which follows. 

Alternative No.4 - Rosenberg Area Plant (Using HL&P Canal) 

Houston Lighting and Power Company (HL&P) owns a pumping station/canal system 

which pumps water from the Brazos River into a canal system which supplies water 

to Smithers Lake and to Rice Farmers south of the Rosenberg/Richmond area (see 

Chapter 5.0). HL&P personnel have indicated that the system could be improved to 

convey the required volume of raw water to a treatment plant along the canal. 

Alternative No. 4 consists of a 20.5 MGD surface water treatment plant located 

along the H.L. & P. canal southeast of Rosenberg, a 36" transmission line running 

north along FM 2218 to Rosenberg, a 30" transmission line to Rosenberg Water Plant 

No.4, an 18" transmission line to Rosenberg Water Plant No.3, and a 24" 

transmission line to Richmond Water Plant No.3 (see Figure 32). 

The total estimated capital costs for the facilities are summarized in Table 7. I 

which follows. 
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TABLE 7.1 

ESTIMATED CAPITAL COSTS 
FOR ALTERNATIVE ULTIMATE SYSTEMS 

Alt. No. I Alt. No.2 Alt. No. 3 Alt. No, 4 

Surface Water Treat- $17,050,000 $17,050,000 $17,050,000 $17,050,000 
ment Plant Facilities 

Raw Water Conveyance 11,500,000 830,000 2,270,000 1,080,000 

Termination Storage 9,660,000 9,660,000 9,660,000 9,660,000 

Transmission Lines 14,140.000 8,560.000 5.640.000 5.900.000 

TOTAL $52,350,000 $36,100,000 $34,620,000 $33,690,000 

Evaluation 

The four alternatives were evaluated using the following criteria: 

o Capital Costs for the Ultimate System 

o Location and Compatibility with Termination/Storage 

o Recreational Reservoir Concept 

o Raw Water Source 

o Dependence on Outside Agencies 

Alternative No.1 - West Harris County Plant 

Alternative No. I was eliminated because: 

o Capital costs are too high. 
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o The proposed plant location and raw water source do not require a 

termination/storage facility in the Rosenberg/Richmond area, 

therefore, a recreational reservoir would not be developed as part 

of the surface water supply system reducing the net benefit to the 

community. 

o The plant, if constructed, would be built to meet timing and 

capacity requirements of areas beyond the Rosenberg/Richmond area. 

Alternative No.2 - Oyster Creek Plant 

Alternative No.2 was eliminated because: 

o Capital costs are higher than other alternatives. 

o The plant is not located central to the Rosenberg/Richmond area. 

Alternative No.3 and No.4 - Rosenberg Area Plants 

Alternatives No. 3 and 4 produced the lowest capital costs, and plant and 

recreational reservoir locations close to the Rosenberg/Richmond area. 

Alternative No.4, a surface water treatment plant located near the HL&P 

canal southeast of Rosenberg, was selected for final evaluation because: 

o Capital costs are lower than the other alternatives. 

o The existing H.L.& P. Canal can be utilized for raw water supply. 

o The recreational reservoir is central to the Rosenberg/Richmond 

area. 
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General 

CHAPTER 8.0 - FACILITY PLAN UTILIZING 

SELECTED SURFACE WATER ALTERNATIVE 

The selected alternative features a surface water treatment plant located near 

the HL&P canal southeast of Rosenberg. Transmission lines from the plant will 

supply low pressure water to storage/pumping facilities in Rosenberg and 

Richmond, which will supply and pressurize the distribution system north of u.s. 

Highway 59. The plant will supply direct high pressure water service to the 

areas south of US 59 to minimize reverse pumping. 

Due to the length of the study period and the large difference between existing 

and projected ultimate water demands, a phased plant construction schedule is 

desirable. Phased construction allows reduced initial capital expenditures, 

reduces or eliminates periods of excess plant capacity, and allows flexibility to 

adapt to significant changes in future demands. A three phase construction 

schedule based on the following description was deemed appropriate for this 

study. 

Phase I (initial plant construction) will build plant capacity equal to the water 

demand at that time. Subsequent increases in demand until the first plant 

expansion will be met by groundwater production. Phase II (First Plant 

Expansion) will build plant capacity equal to the water demand at that time, and 
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subsequent increases in demand until the second plant expansion will be met by 

groundwater production. Phase III (second and final plant expansion) will again 

build plant capacity equal to the water demand at that time, and subsequent 

increases in demand will be met by groundwater production. 

The schedule described above will result in conjunctive use of groundwater and 

surface water. The schedule eliminates periods of excess plant capacity and 

allows continued use of existing groundwater production facilities. The schedule 

will allow surface water production to meet the majority of the water demand by 

the final phases. The actual ratio of surface water versus groundwater will vary 

throughout the study period and will depend on the timing of initial plant 

construction and future expansions. 

Raw Water Supply/Conveyance 

The raw water supply utilized for the development of the final selected 

alternative will originate from existing and future raw water supplies out of the 

Brazos Basin. The final plan considers utilizing the existing Houston Lighting 

and Power Canal (Richmond Irrigation Canal) to transport raw water from the 

Brazos River, southeast of Rosenberg to the proposed recreational lake which is 

partially utilized for a termination storage facility to be discussed later. 

After coordination with H.L.&P. it was determined that the existing canal had 

sufficient capacity to deliver water for the interim phases without additional 

capital expense. However, it is projected that in the late phases certain road 
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crossings would have to be upgraded to increase the required capacity. H.L.&P. 

has agreed in principle to allow Rosenberg to utilize the canal for approximately 

SO.05/1000 gallons of delivered water which is reflected in later cost estimates. 

Termination Storage 

The termination storage for this pian considers utilizing a portion of the 

proposed recreational lake (reservoir) water described in Chapter 9.0. This 

proposed storage will fulfill the requirements needed to maintain the desired raw 

water quality. The amount of stored raw water required is based on a desired 

water quality which would limit chloride concentration in the raw water to less 

than 240 mg/I. This concentration is below the EPA recommended level of 250 

mg/1. Historic water quality data previously presented in Table 5.2 shows that 

this is possible 95% of the time. Under this assumption raw water would need to 

be stored for pumpage from a termination storage facility rather than directly 

from the Brazos River System 5% of the time during anyone year. The termination 

storage requirement was calculated by using the ultimate surface water daily 

demand multiplied by the number of days required to satisfy the 5% limit. The 

requirement equates to a stored volume equal to 49.33 million cubic feet. 

Assuming a usable depth of 15 feet this volume would require a ultimate lake 

surface area of approximately 75 acres. The proposed recreational lake discussed 

in Chapter 9.0 contains approximately 125 surface acres resulting in a usable 

storage volume of 82.22 million cubic feet which is sufficient to supply the long 

term termination storage requirements. Assuming lake water usage for 18 
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consecutive days (5% of the year) the proposed surface water elevation of the 

lake would drop approximately 8 feet. 

Surface Water Treatment Process 

Raw water from the Brazos River System has been successfully treated in the past 

by industry and municipalities. The Galveston County Water Authority (GCWA) 

began treatment of Brazos River water in 1983 and is currently producing 

approximately 12 MGD of finished water. The treatment process for the plant 

proposed in this plan is projected to be similar to the GCWA plant as described 

below. At the GCWA plant, low lift pumps raise the water from the inlet channel 

to a pair of reactor clarifiers. Cationic polymer is added as a coagulant which 

causes the particles suspended in the water to clump together and settle out, 

clearing the water. Chlorine dioxide is added to destroy algae, taste and odor. 

Lime is added for pH adjustment and water softening. Reactor clarifiers are used 

to clarify the raw water with flocculation, clarification and softening taking 

place in the same unit. Filter aid, chlorine and carbon dioxide are added prior 

to filtration. The filters consist of two feet of crushed anthracite coal, nine 

inches of sand and one foot of gravel. A clearwell holds the filtered water 

where post disinfection with chlorine dioxide takes place. Water from the 

clearwell also serves as backwash water for the filters. Transfer pumps, supply 

treated water to the ground storage facilities. Figure 33 shows a typical flow 

diagram for this treatment process using reactor clarifiers similar to the GCWA 

plant. 
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Treatment Plant Facilities 

The ultimate surface water treatment plant will require approximately 35 acres of 

land (excluding termination/storage), and will produce 20.5 MGD average daily 

flow. The plant will be constructed in three phases, as discussed in Chapter 

8.0. The phases and capacities are: 

Phase Capacity Plant Capacity 

I 10.2 MGD 10.2 MGD 2000 

II 5.4 MGD 15.6 MGD 2010 

III 4.9 MGD 20.5 MGD 2020 

The onsite plant facilities comprising the solids contact treatment process 

include the fore bay, low lift pump station, chemical building, and rapid mix 

units, reactor clarifiers, mixed media filters, clear well, ground storage tanks, 

'f 
and the distribution (treated water) pump station. Supporting facili~ties 

include a filter backwash tank, laboratory/office, and an electrical substation, 

sludge facilities will include a sludge pump station, sludge thickeners, drying 

lagoons, and a sludge disposal site. A generic site layout is shown on Figure 

34. 

Offsite facilities will consist of the combined use termination/storage 

recreation reservoir, and a raw water pump station with conveyance lines from the 

reservoir to the fore bay. Supporting offsite facilities include the HL&P Co. 

Brazos River pump station and canal system discussed in previous chapters. 
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Treated Water Storage/Pumping 

Treated water is stored at the plant for use during peak demand periods. Ground 

storage tanks will provide 6 hour maximum daily demand capacity for the service 

area. Distribution pumping capacity will be tailored to handle the maximum daily 

surface water demands of the service area. 

Transmission System 

The transmission system will consist of two types of waterlines. Low pressure 

waterlines will transport treated water from the distribution pump station at the 

treatment plant to storage/pumping facilities in the Cities of Rosenberg and 

Richmond. The storage/pumping facilities will repressurize the water and feed it 

to the distribution system serving areas north of US 59. High pressure 

waterlines from the distribution pump station will provide direct service to 

areas south of US 59. 

Computer Model 

The hydraulic network analysis for the various conveyance and transmission 

systems was accomplished through the use of computer modeling using a program 

called KYPIPE "Steady State Pipe Network Analysis" by the University of 
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Kentucky. The program is based on the Hazen-Williams formula and provides 

pressure information, hydraulic grade line, head losses, pump heads, flow rates, 

velocities and system inflow and demand summaries for a variety of system 

configurations and components. 

The various treated water conveyance and transmission systems were modeled as a 

series of junction nodes and pipe elements. User demands were taken out of the 

system at appropriate node locations. The system was supplied at a fixed grade 

node with a pump described by the useful horsepower needed to supply the demands 

of the system. A typical system contained approximately 10 pipes, 10 junction 

nodes and I fixed grade node. Treated water conveyance and transmission lines 

were located on base maps and were routed within existing street right-of-ways. 

Elevations of junction and fixed grade nodes were taken from USGS topographic 

quad maps, adjusted for depth of bury of lines, and input into the computer 

model. Demands were divided among junction nodes within each demand area to 

approximate service area water usage. 

Network design criteria used in the various system models were as follows: 

a. Design flow is average daily demand. 

b. System pressures will not drop below 20 psi. 

c. Velocities wiII not exceed 7 fps under maximum daily flow. 

d. Average "C" val ues w iII be 120. 

Treated water conveyance and transmission systems were analyzed for various flow 

rate and pressure conditions which represent the water demands for a particular 
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alternate or system routing. Output data was analyzed and compared to the 

established system operating criteria, improvements were made to the model as 

needed and the model was rerun. This procedure was repeated until all components 

of the system conformed to the established criteria. 

In addition to the hydraulic analysis performed the computer model simulation 

allowed for checking of each system for disconnected lines, redundant lines, 

agreement of supply versus demand, and general physical layout. Line lengths and 

sizes determined using the computer model were taken directly from the output for 

use in preparing construction cost estimates. 

Construction Schedule Selection 

Capital costs and subsidence effects were examined for two plant construction 

schedules. Case I schedule is: Construction of a 7.6 MGD surface water -treatment plant in 1995 to meet total average day 1995 water demands; an 8.0 MGD 

expansion of the plant in 2010 to meet total average day 2010 water demands (15.6 

MGD); and a 4.9 MGD expansion of the plant in 2020 to meet total 2020 average day 

water demands (20.5 MGD). Case I has previously been shown graphically on 

Figures 9 through 14. Case 2 Schedule is: Construction of a 10.2 MGD surface 

water treatment plant in 2000 to meet total average day 2000 water demands; a 5.4 

MGD expansion in 2010 to meet total average day 2010 water demands (15.6 MGD); 

and a 4.9 MGD expansion in 2020 to meet total 2020 average day water demands 

(20.5 MGD). Case 2 has previously been shown graphically on Figures 15 through 

20. 
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For each case capital costs were developed for: surface water treatment and 

transmission facilities; distribution lines along US Highway 59 and to proposed 

municipal utility districts (MUDs); internal distribution system improvements; 

ground and elevated storage tanks, and distribution pumps as required by current 

Texas Department of Health rules; and groundwater wells to meet demands prior to 

surface water treatment plant construction and to meet increasing demands after 

plant construction. 

Existing wells were assumed to have a forty year life at current production 

rates. After forty years, wells were assumed to be either replaced or taken out 

of service, as required by demand. New well requirements were based on meeting 

average and peak demands prior to surface water treatment plant construction and 

meeting increasing water demands after plant construction or expansion, as 

explained above. 

MUDs were assumed to begin development in 1995 and as a result a distribution 

line to each MUD cluster was therefore assumed to be required in 1995. A dual 

service line to each MUD cluster was deemed desirable, therefore a second 

distribution line to each MUD cluster was assumed to be required five years after 

initial development. (The Fort Bend Partners Venture (the "FBPV") was assumed to 

begin development in 1990. The study indicated that an additional well will be 

required in the Richmond area; it was therefore assumed that a groundwater 

facility would be constructed in the FBPV development in 1990, and that 

distribution lines from Richmond would follow the schedule described above.) 
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Internal distribution system improvements were assumed to be a constant annual 

expenditure. Elevated storage tanks, when required, were assumed to be located 

in each MUD cluster. 

A capital cost schedule for each case was developed based on a series of five 

year interval capital improvement programs. The capital improvements and costs 

for Case I (1995 Plant) are listed in Table 8.1, and the capital improvements and 

costs for Case 2 (2000 plant) are listed in Table 8.2 

Although the total capital costs for the two cases are similar, differences 

between the cases include: 

o Case 2 allows deferring approximately $24 million in surface water 

treatment system capital costs for five years until 2000. 

o Due to the earlier conversion to surface water year 2030 maximum 

subsidence for Case 1 is predicted to be approximately 0.4 feet less 

than for Case 2. 

o Surface water provides an average of 69% of total average water demand 

after conversion throughout the study period for Case 1. 

o Surface water provides an average of 83% of total average water demand 

after conversion throughout the study period for Case 2. 

Although the predicted subsidence is slightly greater for Case 2, the cost 

savings gained by deferring plant construction until 2000 were deemed significant 

enough to allow recommendation of Case 2, construction of a surface water 

treatment plant in 2000. 
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CAPIT AL IMPROVEMENT PROGRAM 

The main features of Case 2, as shown on Figure 35 and in Table 8.2 include: 

1990-1995 Interval 0 Installation of booster pumps (as required to meet Texas 

Department of Health (TDH) rules), a control building, 

and a ground storage tank at Rosenberg Water Plant No.4 

(this plant will eventually receive low pressure water 

from the surface water treatment plant, and will 

repressurize and feed the Rosenberg Distribution System). 

o Installation of additional distribution pump capacity at 

Rosenberg Water Plant No.3 as required to meet TDH rules 

(this plant will eventually receive low pressure water 

from the surface water treatment plant, and will 

repressurize and feed the Rosenberg Distribution System). 

o Construction of Richmond Water Plant No. 4 in the Fort 

Bend Partners Venture Development (this facility will 

serve the development until distribution lines are 

extended from the City of Richmond, and will help meet 

future Richmond area well and storage requirements). 

1995-2000 Interval 0 Installation of wells at Rosenberg Water Plants No. 2 and 

3 and Richmond Water Plant No. 3 (these wells are 

required to meet projected peak demands prior to surface 

water treatment plant construction, and will be used to 

supplement surface water supply thereafter). 
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o Construction of service lines to MUDs. 

2000-2005 Interval 0 Construction of a 10 MGD surface water treatment plant 

and transmission lines to pumping facilities in Rosenberg 

and Richmond. 

o Construction of second service lines to MUDs. 

2005-2010 Interval 0 Construction of ground and elevated storage tanks in the 

Rosenberg and Richmond areas to meet TDH requirements. 

2010-2015 In terval 0 Construction of a 5 MGD expansion of the surface water 

treatment plant. 

o Construction of elevated storage tanks in the Richmond 

and Rosenberg areas to meet TDH requirements. 

o Construction of water distribution trunk lines along US 

Highway 59. 

2020-2025 Interval 0 Construction of a 5 MGD expansion of the surface water 

treatment plant. 

o Construction of ground and elevated storage tanks In the 

Richmond area to meet TDH requirements. 

The Case 2 capital cost schedule shown in Table 8.2 was converted into capital 

improvement programs (CIPs) for the Cities of Rosenberg and Richmond. Additional 

assumptions used in developing each CIP include: 
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o Plant cost for each city is based on that city's surface water use as a 

percent of the total plant production. 

o Right-of-way or easement acquisitions is 5% of total costs. 

o Engineering is 10% of total costs. 

The CIP programs developed for the Cities of Rosenberg and Richmond are shown in 

Appendices VI and VII, respectively. Also, please refer to Figure 35 for a 

graphic representation of the planned future facilities for Case 2. 
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TABLE 8.1 

CASE 1 CAPITAL COST ESTIMATE 

Rosenberg Mutual Richmond 
Interval 

1990-1994 Booster Pumps @Plant 2 or 3, $65,000 Water Plant #4@FBPV $540,000 
1.0 MGD Ground Storage 900,000 Secondary System Imp's 325,000 
and Control Building $965,000 $865,000 
w/Booster Pumps @ Plant 4 

1995-1999 12" Line to MUD 101-104 $450,000 7.6 MGD SW Plant $12,535,000 12" Line along US 90 $555,000 
8" Line to MUD 59/63 120,000 Termination/Storage 5,835,000 12" Line to FBPV 310,000 
Secondary System Imp's 250,000 Raw Water Conveyance 1,080,000 Secondary System Imp's 125,000 

$820,000 $19,450,000 $990,000 
Transmission Lines $5,565,000 

2000-2004 12" Line to MUD 101-104 $365,000 18" SW Trans Line $1 ,640,000 0.25 MGD El.Stor. East $290,000 
8" Li ne to MUD 59/63 195,000 to Plant 3 of River 
8" Li ne to MUD 65/66/77/78 130,000 18" SW Interconnection 965,000 0.50 MGD Gr.Stor. @ 405,000 
Secondary System Imp. 250,000 Along 59 $2,605,000 Plant #3 

$940,000 8" Line to FBPV 175,000 
Secondary System Imp's 125,000 

$995,000 

2005-2009 0.5 MG El.Stor.@MUD 101-104 $575,000 0.36 MG El.Stor. @ $415,000 
0.4 MG El.Stor.@MUD 59/63 460,000 FBPV 
0.35 MG El.Storg.@MUD 65/66/ 405,000 Secondary System Imp's 125.000 
77/78 
Secondary System Imp's 250,000 $540,000 

1,690,000 

2010-2014 0.5 MG El.Stor.@MUD 101-104 $575,000 8.0 MG SW Plant $5,080,000 0.36 MG EL.Stor. @ $415,000 
0.35 MG El.Stor.@MUD 65/66/ 405,000 Expansion FBPV 
77/78 
12" Line Along US 59/FM 529 615,000 Raw Water Conveyance 335,000 12" Line along US 59 360,000 
12" Line Along US 59 325,000 $5,415,000 Secondary System Imp's 125,000 
Secondary System Imp's 250,000 $900,000 

2,170,000 



Interval 
Rosenberg 

2020-2024 

2025-2030 1500 GPM Well @ Plant #3 
1500 GPM Well @ Plant #4 

$290,000 
290,000 

$580,000 

TABLE 8.1 (Con't) 

CASE 1 CAPITAL COST ESTIMATE 

Mutual 

4.9 MGD SW Plant $2,925,000 
Expansion 
Termination/ 2,495,000 
Storage $5,420,000 

Richmond 

0.21 Gr. Stor. @ $170,000 
Plant 4 
0.13 El.Stor. @ East 150,000 
of River $320,000 



TABLE 8.2 

CASE 2 CAPITAL IMPROVEMENT SCHEDULE 

Rosenberg Mutual Richmond 
Interva 1 

1990-1994 Booster Pumps @Plant 2 or 3 $65,000 Water Plant #4@F8PV $540,000 
1.0 MGD Ground Storage and 900,000 Secondary System Imp's 325,000 
Control Building with $965,000 $865,000 
Booster Pumps @ Plant 4 

1995-1999 1500 GPM Well & Plant Mod's $320,000 1200 GPM Well & Plant $320,000 
at Plant 2 Mod's at Plant 2 
1500 GPM Well & Plant Mod's 320,000 12" Line along US 90 555,000 
at Plant 3 12" Line to FBPV 310,000 
12" Line to MUD 101-104 450,000 Secondary System Imp's 125,000 
8" Line to MUD 59/63 120,000 1,310,000 
8" Li ne to MUD 65/66/77/78 185,000 
Secondary System Imp's 250,000 

$1,645,000 

2000-2004 12" Line to MUD 101-104 $365,000 10.2 MGD SW Plant $14,875,000 0.25 MGD El.Stor. East $290,000 
8" Line to MUD 59/63 195,000 Termination/Storage 5,845,000 of River 
8" Li ne to MUD 65/66/77/78 130,000 Raw Water Conveyance 995,000 0.50 MGD Gr.Stor. @ 405,000 
Secondary System Imp. 250,000 $21,715,000 Plant #3 

$940,000 Transmission Lines $8,170,000 8" Line to FBPV 175,000 
Secondary System Imp's 125,000 

$995,000 

2005-2009 0.5 MG El.Stor.@MUD 101-104 $575,000 0.36 MG El.Stor. @ $415,000 
0.4 MG El.Stor.@MUD 59/63 460,000 FBPV 
0.35 MG El.Storg.@MUD 65/66/ 405,000 Secondary System Imp's 125,000 
77/78 
Secondary System Imp's 250,000 $540,000 

1,690,000 



FINAL PLAN DEVELOPMENT COST 

General 

The development cost for the recommended facilities is broken down into 

individual project cost and allocated into 5-year increment as shown on the 

CIP in Appendix VI and VII. The development cost for this long range plan 

can be broken down into two types of costs, operating cost and capital cost. 

The capital cost is related to the development of the required facilities and 

are identified in the above mentioned CIP. The operating cost is the cost 

required to operate and maintain the water system on an ongoing basis. 

Operating cost generally includes the following; raw water cost to the BRA, 

raw water transportation cost to H.L.&P., utility salaries, electricity 

(power), maintenance supplies and parts, chemicals and other reoccurring 

costs associated with the water system. The following Table 8.3 lists on a 

yearly basis the projected annual cost associated with system operation and 

maintenance including the raw surface water cost associated with development 

of the recommended system. As mentioned earlier, this recommended plan 

includes both groundwater and surface water development and as a result 

Tables 8.3 and 8.4 have separate annual costs for both groundwater and 

surface water development where applicable. However, it is projected that 

the debt service required to fund the cost shown in Tables 8.3 and 8.4 will 

need to be incurred earlier if the water users within the planning area do 

not institute water conservation practices. 
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PROJECTED DEMAND AVAILABLE 
(ADF) PLANT TOTAL S.W. 

CAPACITY REQUIRED 
YEAR WIO CONS. W/CONS. (ADF) (AVGtPEAK) 

2017 13 .17 12.28 10.02 3853 
2018 13.53 12.60 10.02 3884 
2019 13.90 12.93 10.02 3915 
2020 14.26 13.25 13.25 4926 
2021 14.62 13.57 13.25 4957 
2022 14.98 13.90 13 .25 4988 
2023 15.34 14.22 13.25 5019 
2024 15.70 14.54 13.25 5050 
2025 16.06 14.87 13.25 5264 
2026 16.42 15.19 13.25 5295 
2027 16.78 15.51 13.25 5326 
2028 17.14 15.83 13.25 5357 
2029 17 .50 16.16 13.25 5387 
2030 17.86 16.48 13.25 5418 

- ---

TABLE 8.3 (CONT'D) 

ANNUAL COST SUMMARY FOR FINAL RECOMMENDED PLAN 
CITY OF ROSENBERG 

SURFACE WATER 

RAW WATER COSTS OPERATION 
AND 

FUTURE BRA CURRENT BRA HL&P CANAL MAINTENANCE 

$24,000 $731,000 $223,000 $1,772 ,000 
24,000 731,000 225,000 1,787,000 
24,000 731,000 227,000 1,801,000 

- 967,000 286,000 2,266,000 
- 967,000 288,000 2,280,000 
- 967,000 289,000 2,294,000 
- 967,000 291,000 2,309,000 
- 967,000 293,000 2,323,000 
- 967,000 305,000 2,421,000 
- 967,000 307,000 2,436,000 
- 967,000 309,000 2,450,000 
- 967,000 311,000 2,464,000 
- 967,000 312,000 2,478,000 
- 967,000 314,000 2,492,000 

--- _ .. - - - --- -

GROUNDWATER I 

TOTAL G.W. OPERATION CAPITAL 
REQUIRED AND EXPENDI-
(AVGtPEAK) MAINTENANCE TURES 

(MG) 
1073 $751,000 $ 126,000 
1172 820,000 1,618,000 
1270 889,000 1,294,000 
387 271,000 324,000 
485 340,000 -
583 408,000 -
682 477 ,000 -
780 546,000 -
699 489,000 -
797 558,000 -
895 627,000 -
993 695,000 -

1091 764,000 -
1189 832,000 -

I 

I 

I 



PROJECTED DEMAND AVAILABLE 
(ADF) PLANT TOTAL S.W. 

CAPACITY REQUIRED 
YEAR WIO CONS. W/CONS. (ADF) (AVG+PEAK) 

(MGD) (MGD) 
1990 2.20 .Q. 

1991 2.35 2.33 -0-
1992 2.50 2.46 .Q. 

1993 2.64 2.60 -0-
1994 2.79 2.73 -0-
1995 2.94 2.86 -0-
1996 3.14 3.05 -0-
1997 3.35 3.24 -0-
1998 3.55 3.42 -0-
1999 3.76 3.61 -0-
2000 3.96 3.80 3.80 1387 
2001 4.16 3.98 3.80 1387 
2002 4.37 4.16 3.80 1387 
2003 4.57 4.34 3.80 1387 
2004 4.78 4.52 3.80 1387 
2005 4.98 4.71 3.80 1387 
2006 5.18 4.89 3.80 1387 
2007 5.39 5.07 3.80 1387 
2008 5.59 5.25 3.80 1387 
2009 5.80 5.43 3.80 1387 
2010 6.00 5.61 5.61 2048 
2011 6.18 5.77 5.61 2048 
2012 6.36 5.94 5.61 2048 
2013 6.54 6.10 5.61 2048 
2014 6.72 6.27 5.61 2048 
2015 6.90 6.43 5.61 2048 
2016 7.08 6.59 5.61 2048 

- -

TABLE 8.4 

ANNUAL COST SUMMARY FOR FINAL RECOMMENDED PLAN 
CITY OF RICHMOND 

SURFACE WATER 

RAW WATER COSTS OPERATION 
AND 

FUTURE BRA CURRENT BRA HL&P CANAL MAINTENANCE 

$ 7,000 
7,000 
7,000 
- $277,000 $ 80,000 $ 638,000 
- 277,000 80,000 638,000 
- 277,000 80,000 638,000 
- 277 ,000 80,000 638,000 
- 277 ,000 80,000 638,000 
- 277 ,000 80,000 638,000 
- 277 ,000 80,000 638,000 

10,000 277,000 80,000 638,000 
10,000 277,000 80,000 638,000 
10,000 277,000 80,000 638,000 

- 410,000 119,000 942,000 
- 410,000 119,000 942,000 
- 410,000 119,000 942,000 
- 410,000 119,000 942,000 
- 410,000 119,000 942,000 
- 410,000 119,000 942,000 
- 410,000 119,000 942,000 

GROUNDWATER 

TOTAL G.W. OPERATION CAPITAL 
REQUIRED AND EXPENDI -
(AVG+PEAK) MAINTENANCE TURES 

(MG) 
869 $438,000 $ 81,000 
921 464,000 475,000 
972 490,000 33,000 

1027 518,000 335,000 
1079 544,000 119,000 
1130 570,000 1,306,000 
1205 607,000 1,066,000 
1280 645,000 517,000 
1351 681,000 5,019,000 
1426 719,000 4,066,000 

114 57,000 1,741,000 
185 93,000 13,000 
256 129,000 106,000 
327 165,000 -
398 201,000 -
474 239,000 27,000 
545 275,000 133,000 
616 310,000 502,000 
687 346,000 567,000 
758 382,000 475,000 
169 85,000 442,000 
232 117,000 54,000 
299 151,000 459,000 
362 182,000 -
429 216,000 -
493 248,000 -
556 280,000 119,000 



PROJECTED DEMAND AVAILABLE 
(ADF) PLANT TOTAL S.W. 

CAPACITY REQUIRED 
YEAR WIO CONS. W/CONS. (ADF) (AVG+PEAK) 

2017 7.26 6.76 5.61 2048 
2018 7.44 6.92 5.61 2058 
2019 7.62 7.09 5.61 2073 
2020 7.BO 7.25 7.25 2705 
2021 7.99 7.42 7.25 2720 
2022 8.18 7.60 7.25 2736 
2023 8.37 7.77 7.25 2752 
2024 8.56 7.94 7.25 2767 
2025 8.76 8.12 7.25 27B3 
2026 8.95 8.29 7.25 2798 
2027 9.14 8.46 7.25 2814 
2028 9.33 8.63 7.25 2829 
2029 9.52 8.81 7.25 2845 
2030 9.71 8.98 7.25 2860 

--

TABLE 8.4 (CONT'D) 

ANNUAL COST SUMMARY FOR FINAL RECOMMENDED PLAN 
CITY OF RICHMOND 

SURFACE WATER 

RAW WATER COSTS OPERATION 
AND 

FUTURE BRA CURRENT BRA Hl&P CANAL MAINTENANCE 

$13,000 $410,000 $119,000 $ 942,000 
13,000 410,000 119,000 947,000 
13,000 410,000 120,000 954,000 

- 529,000 157,000 1,244,000 
- 529,000 158,000 1,251,000 
- 529,000 159,000 1,259,000 
- 529,000 160,000 1,266,000 
- 529,000 160,000 1,273,000 
- 529,000 161,000 1,280,000 
- 529,000 162,000 1,287,000 
- 529,000 163,000 1,294,000 
- 529,000 164,000 1,301,000 
- 529,000 165,000 1. 309,000 
- 529,000 166,000 1,316,000 

GROUNDWATER 

TOTAL G.W. OPERATION CAPITAL 
REQUIRED AND EXPENDI-
(AVG+PEAK) MAINTENANCE TURES 

(MG) 
623 $314,000 $ 64,000 
675 340,000 821,000 
728 367,000 657,000 
159 80,000 180,000 
211 106,000 32,000 
266 134,000 272,000 
318 160,000 -
369 186,000 -
424 214,000 -
477 240,000 -
529 267,000 -
5B2 293,000 -
634 320,000 -
687 346,000 -



Financial Analysis 

The financial plan contemplates that the Citys' of Rosenberg and Richmond develop 

groundwater and surface water facilities as required to meet the water demands as 

projected. This plan asssumes that each City would sell sufficient revenue bonds 

to cover the development and expansion of each City's facilities. It has been 

assumed that the surface water facilities would be constructed and paid for on a 

pro rata basis with each City selling bonds to cover its share. At this time, it 

is contemplated that Rosenberg would construct the surface water facilities with 

Richmond participating in funding. The City of Rosenberg's financial advisor 

Moroney, Beissner and Co., Inc. created the projected debt service schedules for 

both Rosenberg and Richmond utilizing the yearly capital cost outlined previously 

in Tables 8.3 and 8.4. Please refer to Appendix VIII for detail projected debt 

service schedules. The projected debt service schedules are for capital cost 

associated with the development starting in the year 1990 and does not include 

any previous indebtness by Rosenberg or Richmond. The debt service schedules are 

based on an average bond life of 25 years assuming a coupon rate of 8% per 

annum. The bond issues have been prepared assuming a minimum bond issuance size 

of $1,000,000 and frequency of issuance as required by Table 8.3 or in three year 

intervals. This financial plan envisions the City of Rosenberg havirig nine (9) 

bond issuances with the first issuance being in 1990. The City of Richmond would 

have eight (8) bond issuances starting in 1990. Please refer to Appendix VIII 

for schedule details. This plan, also, assumes that each City levy sufficient 

water rates to cover required annual bond payments as well as cover annual 

operation and maintenance costs. 
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Projected Water Rate Analysis 

This section of the report attempts to project the annual water rate for both 

Rosenberg and Richmond required to allow each City to operate as a self 

sustaining business and recover the total cost of providing services throughout 

the planning period. This analysis has not attempted to determine an average 

constant water rate required to maintain service, therefore, eliminating wide 

water rate fluctuations from year to year. However, it is recommended that 

further analysis be done to determine rate stability. This section should only 

be used to compare the projected break even cost to the customers versus existing 

break even cost. The following break even cash flow analysis in Table 8.4 

includes existing debt service from Rosenberg as outlined by the City's Financial 

Director. The City of Richmond has no existing debt on its water system and as a 

result, Table 4.5 the break even cash flow analysis for Richmond, has no existing 

debt service included. Please refer to the following Tables 8.5 and 8.6 for 

details on Rosenberg and Richmond's cash flow analysis assuming each City levies 

a yearly rate sufficient to cover all costs with no anticipated surplus. 
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TABLE 8.5 

CITY OF ROSENBERG 
CASH FLOW ANALYSIS OF ANNUAL EXPENDITURES AND REVENUES 

(Breakeven) (1988 $) 

Projected 
*Raw Total Water Demand 

Existing Proposed Surface Operations Cost of With Conserv. 
Debt Debt Water and Total Water/l000 (Sales) 

Year Service Service Cost Maintenance Expenditures Gallons (MGD) 

1990 $208,732 $ 43,000 -0- $I, 142 ,000 $1 ,393,732 $0.94 4.07 
1991 189,032 111,000 -0- 1,179,000 1,479,032 0.97 4.20 
1992 182,387 109,000 -0- 1,215,000 1,506,387 0.95 4.33 
1993 174,344 112,000 -0- 1,254,000 1,540,344 0.94 4.47 
1994 165,497 238,800 -0- 1,292,000 1,696,297 1.01 4.60 
1995 159,669 435,600 -0- 1,328,000 1,923,269 1.11 4.73 
1996 150,901 437,600 -0- 1,423,000 2,011,501 1.09 5.07 
1997 142,304 1,051,200 12,000 1,519,000 2,724,504 1.38 5.41 
1998 98,820 1,999,000 12,000 1,611,000 3,720,820 1. 78 5.74 
1999 93,770 1,996,800 12,000 1,707,000 3,809,570 1. 72 6.08 
2000 88,846 2,094,000 605,000 1,240,000 4,027,846 1.72 6.42 
2001 83,512 2,243,000 605,000 1,341,000 4,272,512 1. 73 6.78 
2002 78,405 2,247,200 605,000 1,442,000 4,372,605 1.68 7.14 
2003 58,393 2,242,000 605,000 1,543,000 4,448,393 1.63 7.50 
2004 44,861 2,242,800 605,000 1,644,000 4,536,661 1.58 7.86 
2005 16,879 2,327,600 605,000 1,745,000 4,694,479 1.56 8.22 
2006 15,810 2,451,800 605,000 1,846,000 4,918,610 1.57 8.58 
2007 -0- 2,448,000 623,000 1,947,000 5,018,000 1.54 8.94 
2008 -0- 2,572,000 623,000 2,048,000 5,243,800 1.54 9.30 
2009 -0- 2,795,000 623,000 2,150,000 5,568,000 1.58 9.66 
2010 -0- 2,789,800 943,000 1,935,000 5,667,800 1. 55 10.02 
2011 -0- 2,720,400 943,000 2,024,000 5,687,400 1.51 10.34 
2012 -0- 2,791,000 945,000 2,108,000 5,844,000 1.50 10.67 
2013 -0- 2,786,600 947,000 2,191,000 5,924,600 1.48 10.99 
2014 -0- 2,792,600 949,000 2,275,000 6,016,000 1.46 11.31 
2015 -0- 2,457,400 951,000 2,357,000 5,765,400 1.36 11.64 



TABLE 8.5 (CONT/D) 

CITY OF ROSENBERG 
CASH FLOW ANALYSIS OF ANNUAL EXPENDITURES AND REVENUES 

(Breakeven) (1988 $) 

Projected 
*Raw Total Water Demand 

Existing Proposed Surface Operations Cost of With Conserv. 
Debt Debt Water and Total Water/IOOO (Sales) 

Year Service Service Cost Maintenance Expenditures Gallons (MGD) 

2016 $ -0- $2,538,200 $ 953,000 $2,441,000 $5,902,200 $1.38 11. 76 
2017 -0- 2,663,600 978,000 2,523,000 6,164,600 1.38 12.28 
2018 -0- 1,108,400 980,000 2,607,000 4,695,400 1.02 12.60 
2019 -0- 1,166,200 982,000 2,690,000 4,838,200 1.03 12.93 
2020 -0- 1,271,200 1,253,000 2,537,000 5,061,120 1.05 13.25 
2021 -0- 1,028,400 1,255,000 2,620,000 4,903,400 0.99 13.57 
2022 -0- 1,020,800 1,256,000 2,702,000 4,978,800 0.98 13.90 
2023 -0- 1,025,800 1,258,000 2,786,000 5,069,800 0.98 14.22 
2024 -0- 1,022,200 1,260,000 2,869,000 5,151,200 0.97 14.54 
2025 -0- 1,025,400 1,272,000 2,910,000 5,207,400 0.96 14.87 
2026 -0- 824,600 1,274,000 2,994,000 5,092,600 0.92 15.19 
2027 -0- 820,800 1,276,000 3,077,000 5,173,800 0.92 15.51 
2028 -0- 824,200 1,278,000 3,159,000 5,261,200 0.91 15.83 
2029 -0- 484,000 1,279,000 3,242,000 5,005,000 0.85 16.16 
2030 -0- 487,400 1,281,000 3,324,000 5,092,400 0.85 16.48 

*Includes uses of H.L. & P. Canal. 



TABLE 8.6 

CITY OF RICHMOND 
CASH FLOW ANALYSIS OF ANNUAL EXPENDITURES AND REVENUES 

(Breakeven) (1988 $) 

Projected 
*Raw Total Water Demand 

Existing Proposed Surface Operations Cost of With Conserv. 
Debt Debt Water and Total Water/l000 (Sales) 

Year Service Service Cost Maintenance Expenditures Gallons (MGD) 

1990 $ -0- $ 42,600 -0- $ 438,000 $ 480,600 $0.60 2.20 
1991 -0- IlO,200 -0- 464,000 574,200 0.68 2.30 
1992 -0- 108,200 -0- 490,000 598,200 0.67 2.46 
1993 -0- 106,200 -0- 518,000 624,200 0.66 2.60 
1994 -0- 206,000 -0- 544,000 750,000 0.75 2.73 
1995 -0- 355,400 -0- 570,000 925,400 0.89 2.86 
1996 -0- 353,600 -0- 607,000 960,600 0.86 3.05 
1997 -0- 740,400 7,000 645,000 1,392,400 1.18 3.24 
1998 -0- 1,341,800 7,000 681,000 2,029,800 1.63 3.42 
1999 -0- 1,346,600 7,000 719,000 2,072,600 1.57 3.61 
2000 -0- 1,419,800 357,000 695,000 2,471 ,800 1. 78 3.80 
2001 -0- 1,536,000 357,000 731,000 2,624,000 1.81 3.98 
2002 -0- 1,540,800 357,000 767,000 2,664,800 1.76 4.16 
2003 -0- 1,542,400 357,000 803,000 2,702,400 1. 71 4.34 
2004 -0- 1,540,800 357,000 839,000 2,736,800 1.66 4.52 
2005 -0- 1,591,200 357,000 877 ,000 2,825,200 1.64 4.71 
2006 -0- 1,673,000 357,000 913,000 2,943,000 1.65 4.89 
2007 -0- 1,668,200 360,000 948,000 2,976,200 1.61 5.07 
2008 -0- 1,664,400 360,000 984,000 3,008,400 1. 57 5.25 
2009 -0- 1,719,600 360,000 1,020,000 3,099,600 1.57 5.43 
2010 -0- 1,815,000 529,000 1,027,000 3,371,800 1.65 5.61 
2011 -0- 1,708,600 529,000 1,059,000 3,296,600 1. 57 5.77 
2012 -0- 1,704,600 529,000 1,093,000 3,326,600 1. 53 5.94 
2013 -0- 1,705,000 529,000 1,124,000 3,358,000 1. 51 6.10 
2014 -0- 1,714, 000 529,000 1,158,000 3,401,000 1.49 6.27 
2015 -0- 1,455,400 529,000 1,190,000 3,174,400 1.35 6.43 



TABLE 8.6 (CONT/D) 

CITY OF RICHMOND 
CASH FLOW ANALYSIS OF ANNUAL EXPENDITURES & REVENUES 

(Breakeven) (1988 $) 

Projected 
*Raw Total Water Demand 

Existing Proposed Surface Operations Cost of With Conserv. 
Debt Debt Water and Total Water/1000 (Sales) 

Year Service Service Cost Maintenance Expenditures Gallons (MGD) 

2016 $ -0- $1 ,501 ,000 $ 529,000 $1,222,000 $3,252,000 $1.35 6.59 
2017 -0- 1,564,800 542,000 1,256,000 3,362,800 1.36 6.76 
2018 -0- 578,800 542,000 1,282,000 2,402,800 0.95 6.92 
2019 -0- 620,600 543,000 1,321,000 2,484,600 0.96 7.09 
2020 -0- 695,800 686,000 1,324,000 2,705,800 1.02 7.25 
2021 -0- 500,000 687,000 1,357,000 2,544,000 0.94 7.42 
2022 -0- 502,400 688,000 1,393,000 2,583,400 0.93 7.60 
2023 -0- 493,200 689,000 1,426,000 2,608,200 0.92 7.77 
2024 -0- 503,200 689,000 1,459,000 2,651,200 0.91 7.94 
2025 -0- 500,800 690,000 1,494,000 2,614,800 0.88 8.12 
2026 -0- 371 ,800 691,000 1,527,000 2,589,800 0.86 8.29 
2027 -0- 376,200 692,000 1,561,000 2,629,200 0.85 8.46 
2028 -0- 364,000 693,000 1,594,000 2,651,000 0.84 8.63 
2029 -0- 371,400 694,000 1,629,000 2,694,400 0.84 8.81 
2030 -0- 221,800 695,000 1,662,000 2,578,000 0.79 8.98 

*Includes uses of H.L. & P. Canal. 



CHAPTER 9.0 - RESERVOIR/PARK FACILITY PLAN 

Plan Concept 

The Rosenberg area is only approximately 25 miles from downtown Houston. Many of 

the area residents work in Houston's central business district. However, for the 

area to become more attractive to potential residential home buyers and small 

industrial and manufacturing facilities, the area needs a facility that could be 

used as a focal point for developing a high-end use residential development. 

The concept developed in this section of the report envisions expanding the 

surface water storage facility into a small (125 ± acres) lake capable of not 

only storing surface water for future potable water purposes, but also becoming a 

focal point for the development of a major public park with water-based 

activities, as well as a golf course facility integrating portions of the lake's 

waterfront for course development. The plan concept also outlines land that 

would be available for the development of large residential properties with 

possible golf course and lake frontage. Incorporation of flood control benefits 

was found to be unfeasible due to the additional volume above the surface water 

storage requirement required to store run-off. Also, the reservoir location near 

the canal results in minimum downstream flood control benefits. Please refer to 

Figures 36 and 37 for graphic representation of the development concept. 

Utilizing a needed municipal water supply facility for multi-purpose activities 

would benefit the future quality of life for the existing and future residents of 

the Rosenberg-Richmond area. 
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Definition of Plan 

General 

The plan envisions the development of a 125 acre multi-purpose lake south of Dry 

Creek and east of Minonite Road. The development would require approximately 566 

acres with the 125 acre lake being the focal point for the joint 

municipal/private development. The above 566 acres included 41 acres for the 

ultimate surface water plant site. 

Municipal Park 

The development would contain a 116 acre municipal park northwest of the lake 

between Minonite Road and Dry Creek. The park would contain baseball and soccer 

complexs, public pavillion area, volleyball and beach area along the lake 

shoreline, 12,000 linear feet of jogging trails, public picnic areas overlooking 

the lake, large fishing pier with a small boat dock for fishing and boat ramp for 

launching of small boats and easy access to approximately 17,000 linear feet of 

shoreline for bank fishing, open to the general public. The park is projected to 

be developed in three phases with Phase I consisting of 50 acres, Phase II of 27 

acres and Phase III of 39 acres. Please refer to Exhibit 36 for phasing 

schematics. This projected phased development will allow the City to maximize 

the amount of funding from the Texas Parks and Wildlife Department. 

Private Golf Course 

The area southeast of the lake would be sold or leased to a private golf course 

developer. The plan envisions the development of an 18 hole golf course 

utilizing approximately 137 acres. 
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Residential Development 

This part of the plan envisions the development of a high-end residential 

development by a private developer totalling approximately 147 acres. The 

residential development would surround the golf course with a large number of 

lots having golf course as well as lake frontage. The development would be 

totally funded by a private developer. 

The following plan for the development of the above-mentioned reservoir­

associated projects is not meant to be considered a feasibility study of the 

economics of developing such projects. The reservoir !park facility plan has been 

produced to demonstrate the benefits from oversizing the reservoir (termination 

storage) to accommodate other possible projects that would enhance the overall 

community as well as increase the tax base of the City of Rosenberg. The 

estimated cost of oversizing the reservoir is approximately $5.4 million The 

reservoir would be developed and paid for 'out of revenues obtained from treated 

water sales to customers in the study planning area. The cost for developing the 

park project associated with the reservoir would be funded by grants from the 

Texas Parks and Wildlife and from land donations. The private golf course and 

residential development would be totally funded by private developers. 
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Plan Phasing 

General 

The development of the reservoir/park facility plan described in this section 

assumes that the reservoir (termination storage facility) is developed beginning 

in 1990. This assumption results in the reservoir being completed approximately 

six years before it is required for surface water conversion. Please refer to 

able 9.1 for a conceptual development schedule for this concept. 

TABLE 9.1 

CONCEPTUAL DEVELOPMENT SCHEDULE 
RESERVOIR/PARK FACILITY 

fuJi 
General 
Organize Non-Profit Organization/ 
Negotiate Land Donation 

Reservoir 
Design 
Approval and Bidding 
Reservoir Construction 

Municipal Park (Phase n 
Prepare/File T.P.& W. Grant Application 
Review & Approval of Phase I Grant/ 
T.P.& W. Funding 
Design (Phase I) 
Approval and Bidding (Phase I) 
Phase I Construction 

Municipal Park (Phase II) 
Prepare/File T.P.& W. Grant Application 
Review & Approval of Phase II Grant/ 
T.P.& W. Funding 
Design (Phase II) 
Approval and Bidding (Phase II) 
Phase II Construction 

Municipal Park (Phase nI) 

Prepare/File T.P.& W. Grant Application 
Review & Approval of Phase III Grant/ 
T.P.& W. Funding 
Design (Phase III) 
Approval and Bidding (Phase III) 
Phase III Construction 
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Jan. 1990 - Nov. 1990 

Jan. 1991 - Jan. 1992 
Jan. 1992 - April 1992 
May 1992 - July 1993 

Sept. 1990 - Nov. 1990 
Nov. 1990 - Feb. 1990 

March 1991 - Jan. 1992 
Jan. 1992 - April 1992 
May 1992· May 1993 

Feb. 1993 - July 1993 
Aug. 1993 - Feb. 1994 

Feb. 1994 - Aug. 1994 
A ug. 1994 - Oct. 1994 
Oct. 1994 - Feb. 1995 

Oct. 1994 - Dec. 1994 
Dec. 1994 - Feb. 1995 

Feb. 1995 • Aug. 1995 
A ug. 1995 - Oct. 1995 
Nov. 1995 - May 1996 



Municipal Park 

The municipal park is projected to be developed in three phases as mentioned 

previously and shown graphically on Exhibit 36. It is projected that the Phase I 

grant application be filed with the Texas Parks and Wildlife Department in 

September, 1990 resulting in Phase I being completed by May, 1993. As shown 

previously in Table 9.1 the three phased park project would be totally developed 

by May of 1996. 

The maximum amount of 50% matching grant funds available from the T.P. & W. is 

$750,000.00 for anyone project. As a result of this criteria, the park is 

projected to be developed in three phases utilizing the value of the donated land 

as the City's 50% matching share resulting in the City developing the entire park 

project with grant funds and not City funds. 

Private Golf Course/Residential Development 

The phasing and economical viability of the private golf course and residential 

development projects are beyond the scope of this study. The projects are shown 

graphically on Exhibit 37 to reflect possible private development projects which 

could be a direct result of the City developing an oversized reservoir 

(termination storage facility for long term surface water needs. 

Capital Cost 

General 

The capital costs reflected in this section of the report are conceptual in 

nature and are based on 1988 dollars. 
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Reservoir 

The capital cost of the termination storage portion of the reservoir 

(approximately 75 acres) is projected to be funded through water rates as 

outlined in Section 8.0 of this report. The estimated cost to oversize the 

reservoir to 125 acres is approximately $5.4 million. It is projected that this 

added cost could be funded from a combination of users fees collected from the 

adjacent proposed residential and golf course developments as well as from ad 

valorem taxes. The justification for the use of ad valorem taxes to fund a 

portion of the oversizing is based on the increased tax base from the residential 

and golf course developments that are a direct result of the development of the 

reservoir. Please refer to the financial analysis section of this report for 

details. 

Municipal Park 

Phase I 

The capital cost excluding land cost for Phase I is projected to be $749,000 for 

developing park facilities on 50 acres. Refer to the following Table 9.2 for 

details. 

No. 
1. 

2. 
3. 
4. 
5. 
6. 

TABLE 9.2 

CAPITAL COST FOR PARK DEVELOPMENT 
PHASE I (+ 50 ACRES) 

Description 
Roadway 
(24' Asphalt with Roadside Ditches) 
Concrete Parking 
Jogging Trail (3500 L.F.) 
Baseball Complex (2) 
Fishing Pier IBoat Dock 
Beach Area 
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Capital Cost 
$239,950.00 

38,000.00 
35,000.00 
50,000.00 
15,000.00 
10,000.00 



No. 
7. 
8. 
9. 
10. 
II. 
12. 
13. 

Phase II 

Description 
Shelter/Restroom Facility 
Utilities (Water/Sanitary) 
Pedestrian Bridge 
Playground Cluster (I) 
Picnic Table Area/Grills (4) 
Landscaping 
Engineering/Contingencies 
TOTAL PHASE I COST 

Capital Cost 
20,000.00 
53,700.00 
5,000.00 

10,000.00 
12,000.00 

160,000.00 
100,350.00 

$749,000.00 

The capital cost excluding land cost for Phase II is projected to be $400,000 for 

developing park facilities on 27 acres. Refer to the following Table 9.3 for 

details. 

N2. 
1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
II. 
12. 

TABLE 9.3 

CAPITAL COST FOR PARK DEVELOPMENT 
PHASE II (+ 27 ACRES) 

Description 
Roadway 
(24' Asphalt with Roadside Ditches) 
Concrete Parking 
Jogging Trail (3800 L.F.) 
Soccer Complex (3) 
Fishing Pier/Boat Dock 
Boat Ramp 
Beach Area 
Playground Cluster (I) 
Utilities 
Picnic Table Area/Grills (4) 
Landscaping 
Engineering/Contingencies 
TOTAL PHASE II COST 

• III • 

Capital Cost 
$60,000.00 

32,000.00 
38,000.00 
45,000.00 
15,000.00 
15,000.00 
10,000.00 
10,000.00 
10,000.00 
12,000.00 
93,000.00 
60,000.00 

$400,000.00 



Phase III 

The capital cost excluding land cost for Phase III is projected to be $583,000.00 

for developing park facilities on 39 acres. Refer to the following Table 9.4 for 

details. 

NQ.. 
I. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
II. 
12. 

TABLE 9.4 

CAPITAL COST FOR PARK DEVELOPMENT 
PHASE III <+ 39 ACRES) 

Description 
Roadway 
(24' Asphalt with Roadside Ditches) 
Concrete Parking 
Jogging Trail (5000 L.F.) 
Baseball Complex (2) 
Soccer Complex (2) 
Volleyball Complex 
Shelter /Restroom Facility 
Utilities 
Playground Cluster (1) 
Picnic Table Area/Grills (4) 
Landscaping 
Engineering/Contingencies 
TOT AL PHASE III COST 

Capital Cost 
$91,200.00 

60,000.00 
50,000.00 
50,000.00 
30,000.00 
5,000.00 

20,000.00 
37,700.00 
10,000.00 
12,000.00 

135,000.00 
80,000.00 

$580,000.00 

Financial Analysis 

General 

As mentioned previously, this study is based on the land for the park facility 

being donated with the value of the land being used as the 50% matching funds for 

Texas Parks and Wildlife grants. A large portion of the reservoir (75 acres) is 

projected to be funded by revenue bonds backed by water revenues. The remaining 

50 acres is expected to be funded through user fees and ad valorem taxes. The 

private golf course and residential developments costs are expected to be funded 

by private developers and as result are not addressed in detail in this report. 
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Reservoir 

The total 125 acre reservoir is projected to cost approximately $13.8 million v 

with 8.4 million being paid for through the issuance of water revenue bonds 

backed by the Cities water revenues. The remaining $5.4 million is proposed to 

be funded through a combination of user fees placed on the acreage encompassed in 

the surrounding private golf course and residential development acreage as well 

as ad valorem taxes. 

It is estimated the proposed adjacent 147 acre residential development could 

yield on average of three houses per acre at an average value of $175,000 per 

house. Upon build out, this would result in an increased assessed valuation to 

the City of approximately $75 million resulting in a yearly increase of ad 

valorem taxes of approximately $563,000 assuming a tax rate of $0.75/$100 

assessed valuation. If you applied the entire increased tax dollars toward 

repayment of the reservoir oversizing, then the cost of $5.4 million to oversize 

the reservoir would be retired in less than ten years. This time frame would be 

further reduced if you included the increased revenue from the increased assessed 

valuation and sales taxes collected as a result of the private golf course 

development. Other revenue sources that could be used to generate funds to repay 

the reservoir oversizing include park user fees as well as fishing and boat dock 

user fees. 

The above mentioned methods of funding the reservoir oversizing are mentioned in 

this study for consideration only. Further economic evaluation and research will 

need to be performed before the method of funding the oversizing can be finalized 

which is presently beyond the scope of this study. 
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Municipal Park 

As mentioned previously the municipal park is proposed to be developed in three 

phases as shown: 

Phase I -

Phase II -

Phase III -

± 50 Acres 

± 27 Acres 

± 39 Acres 

This study proposes that the City of Rosenberg either alone or in conjunction 

with the City of Richmond and/or Fort Bend County sponsor and apply for 50% 

matching grant funds from the Local Parks and Open Space Fund administered by the 

Texas Parks and Wildlife Department. The value of the proposed donated land 

could be used for the City's share of the 50%· matching funds. Assuming the value 

of the donated land could be appraised at approximately $15,000/acre, then the 

City could obtain sufficient funds from the Texas Parks and Wildlife Department 

to fund the development of all three phases without utilizing any City or County 

funds. However, it must be pointed out that this assumption is based on the land 

for park development being donated. Also, the City would not be allowed to take 

possession of the land before grant approval without forteiting the opportunity 

for the City to use the value of the land for its 50% matching share. By 

utilizing this method of financing, the City would be required to develop the 

park in the above mentioned phases to assure that no individual grant request 

exceeds $750,000.00 which is presently the maximum limit on anyone project. To 

take full benefit of the donated land, this study proposes that the City organize 

a non-profit corporation to be used as a land holding company until each grant 

can be submitted. 
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CHAPTER 10 - CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 

I. The Rosenberg/Richmond area will experience substantial growth in the next 40 

years. Population is expected to increase from the present 42,421 to 

approximately 176,000 in 2030. Municipal water demand is expected to 

increase from the present 6.2 MGD to approximately 25.4 MGD in 2030. 

2. The existing groundwater production facilities will not be adequate to serve 

future demands. 

3. Total dependence on groundwater in the Rosenberg/Richmond area is projected 

to cause approximately 7-8 feet of subsidence by 2030, exclusive of 

additional subsidence caused by groundwater withdrawal by other regional 

groundwater users. 

4. Developing surface water treatment facilities to supply approximately, 83% of 

the water demand will reduce projected subsidence by up to 5 feet. A 

comprehensive water conservation plan can reduce water demand by up to ten 

percent. 

5. The Brazos River Authority can make Brazos River water available at between 

$0.25-$0.39 per thousand gallons. The H.L. & P. Co. pump station and canal 

system can provide Brazos River water at approximately $0.05 per thousand 

gallons. 

- 116 -



6. A surface water treatment plant located at the confluence of the Richmond 

Irrigation canal and Dry Creek can provide low pressure treated water to 

storage/pumping facilities in Rosenberg and Richmond. The storage/pumping 

facilities will then provide high pressure service to areas north of US 59. 

The treatment plant can provide direct high pressure service to areas south 

of US 59. 

7. Due to occasional periods of high chloride content in the Brazos River, an 

18 day raw water storage facility is required near the treatment plant. The 

Rosenberg/Richmond area would benefit from a joint-use storage/recreational 

facility. 

8. Surface water supply facilities and additional supplemental groundwater 

supply facilities would result in user costs varying between $0.94/ I 000 

gallons in 1990 to $1.78/1000 gallons in 2000 eventually reducing to 

$0.85/1000 gallons in year 2030. 

Recommendations 

1. Implement the water conservation plan. 

2. Research the possibility of developing an regional administration for 

surface water treatment facilities planning, construction; and operation. 
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3. Negotiate a water supply contract with the Brazos River Authority and a raw 

water transportation contract with Houston Lighting and Power Company for the 

right to use the Richmond Irrigation Canal. 

4. Negotiate land purchase contracts and/or land· donations for the treatment 

plant and storage/recreational facility sites including the park site. 

5. Set-Up a non-profit organization to accept land donations until such time as 

Texas Parks and Wildlife grants are organized. 

6. File for Texas Par~s and Wildlife grant for Phase I of park. 

- 118 -



APPENDIX NO. I 
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1-1.0 INTRODUCTION 

The City of Rosenberg will supply treated surface water to a service area of 

approximately 100 square miles (64,000 acres). The Cities of Richmond and 

Pleak, and twelve existing political subdivisions are included In the service 

area and will be supplied water on a wholesale basis. A Water Conservation 

Plan will be an integral part of the supply system design, operation, and 

administration. 

The Texas Revised Civil Statutes grant home rule cities the authority to 

establish and enforce water conservation measures within their service areas. 

The City of Rosenberg will therefore establish a comprehensive Water 

Conservation Plan with: 

Non-regulatory measures including -

o Public education and information programs 

o Leak detection and repair programs 

o Recycle/reuse programs 

and Regulatory measures including -

o Water-saving landscaping requirements 

o Water-saving plumbing codes 

o Universal metering and meter testing/repair program 
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o Water-conserving rate structure 

o Drought Contingency Plan 

The Statutes also grant home rule cities the authority to require wholesale 

customers to establish and enforce water conservation measures within their 

service areas. The City of Rosenberg will therefore require all wholesale 

customers to establish and enforce similar plans. 

Voluntary water conservation programs can produce demand reductions of 

approximately five percent to ten percent, and stringent water conservation 

programs can produce demand reductions of approximately ten percent to fifteen 

percent. The Water Conservation Plan must be broad-based, uniformly applied 

among affected users, and continuously monitored and enforced to be effec­

tive. The above-listed measures, which are discussed in detail in the 

following sections, are expected to reduce water demand by approximately ten 

percent. 

The benefits of reduced water demand include: 

o Increased ability of existing water (and wastewater) facilities and 

supplies to serve existing and future demand; 

o Capital and debt service cost savings resulting from delayed 

construction of new facilities; 

o Capital cost savings resulting from decreased facility capacity 

requirements; 

o Cost savings resulting from reduced debt service requirements; 
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o Cost savings resulting from reduced operation and maintenance costs; 

o Qualification for loan assistance from State agencies; 

o Qualification for bond sales. 

The expected water demand reductions are included in the water demand projec­

tions developed in this study. 
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o Service Area 

o Population 

o Connections 

CITY OF ROSENBERG 

1-2.0 UTILITY EVALUATION 

o Average Groundwater Production for Last 2 Years 

0 Average Monthly Groundwater Production for 
Last 2 Years 

0 Peak Daily Use 

0 Peak/ Average Use Ratio 

II Sq. Mi. 

26,131 

4893 Residential 
764 Commercial 

3 Industrial 

878 MG/Yr. 

73 MG/Mo. 

2.9 MGD 

1.3 
(Average Daily Summer Use/ Annual Average Daily Use) 

0 Percent of Water Customers Served by City of 
Rosenberg Wastewater Treatment Plants 100% 

0 Percent of Wastewater Flows Originating from 
Sources Other Than Water Consumers 
(Excluding Infiltration and Inflow) 0% 

0 Average Daily Flow at Wastewater Treatment 
Plants (Total) 2.6 MGD 

0 Peak Daily Flow at Wastewater Treatment 
Plants (Total) 3.7 MGD 
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0 Estimated Percent of Wastewater Flows by Category: 
(Not including infiltration and inflow) 

Residential and Commercial 75% 
Industrial and Manufacturing 3% 
Public and Government 22% 

0 Safe Annual Yield of Groundwater Supply 2867 MG/Yr. 

0 Peak Daily System Capacity 7.8 MGD 

0 Percent of Water Supply Connections Metered: 
Residential 100% 
Commercial 100% 
Industrial 100% 
Public/Government 0% 

0 Average Annual Water/Wastewater Revenue $2,650,748 

0 Previous 12 Month Groundwater Sales (Gallons): 

Residential Commercial Industrial Total 

May'87 58,399,100 17,619,400 31,900 76,050,400 
June '87 43,007,100 14,439,700 35,700 57,482,500 
July '87 45,121,900 15,806,900 23,900 60,952,700 
August '87 48,110,600 15,929,400 24,600 64,064,600 
September '87 58,847,000 19,588,700 66,100 78,501,800 
October '87 42,032,300 17,322,200 36,600 59,391,100 
November '87 44,785,200 13,692,200 42,100 58,519,500 
December '87 40,656,200 15,326,700 29,700 56,012,600 
January '88 43,584,800 13,885,600 22,900 57,493,300 
February '88 35,281,900 11,969,900 25,600 47,277,400 
March '88 39,145,700 15,236,800 24,600 54,407,100 
April '88 42,823,000 14,405,200 29,500 57,257,700 

Total 541,794,800 185,222,700 393,200 727,410,700 
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o Water Rate Structure: 

Residential 

$6.25 up to 2000 Gallons 

$1.60/1000 Gallons: 2000 Gallons 
to 5000 Gallons 

$1.65/ I 000 Gallons: 5000 Gallons 
to 10,000 Gallons 

$1. 75/ I 000 Gallons: Over 10,000 Gallons 

No Billing Cap 

o Wastewater Rate Structure: 

Residential 

$5.50 up to 2000 Gallons 

Commercial/Industrial 
First 2000 Gallons 

Meter Size Minimum Charge 

3/4" $6.25 

I" $18.75 

1-1/2"-2" $31.25 

3" $43.75 

4" $68.75 

6" $87.50 

Over 2000 Gallons 

$1.60/1000 Gallons 

No Billing Cap 

Commercial /Ind ustrial 

$5.50 up to 2000 Gallons 

$1.40/1000 Gallons: 2000 Gallons 
to 5000 Gallons $1.60/1000 Gallons over 2000 Gallons 

$1.50/1000 Gallons: 5000 Gallons 
to 10,000 Gallons 

$1.60/1000 Gallons: 10,000 Gallons 
to 12,000 Gallons 

Maximum Billing Cap = 12,000 ~allons 

No Billing Cap 
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1-3.0 WATER CONSERVATION PLAN 

3.10 NON-REGULATORY MEASURES 

Public Education and Information 

Water conservation efforts by the public at home and at work will 

make an important contribution to the reduction in water demand. 

Proper conservation practices will be promoted by: 

o Introducing proposed conservation/drought contingency plan with 

newsletter to wholesale and retail customers. 

o Semi-annual distribution of educational materials to all retail 

and wholesale customers. The distribution will coincide with the 

peak summer and winter demand cycles. Suggested conservation 

measures (Exhibit I-A) and an index of material available from 

the Texas Water Development Board (Exhibit I-B) will comprise the 

information package. 

o Press releases coinciding with the distribution of the 

educational materials. 

o Distribution of educational materials to new customers. 

o Holding public meetings with various speakers addressing water 

conserva tion. 

Leak Detection and Repair 

Leaks in customer's lines (beyond the meter) are common sources of 

lost water. A sudden increase in a customer's water usage is 

probably due to a leak in the line. The City of Rosenberg's billing 

computer is programmed to flag customers whose water usage increases 
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suddenly. City personnel are then sent to the customer to investi-

gate, repairs are made, if required, and water conservation pamphlets 

are left with the customer. The City will continue to monitor 

customer water usage, and future wholesale customers will be required 

to implement similar programs to minimize losses due to leaks in 

customer's lines. 

Major leaks are usually identified by rapidly falling storage tank 

levels, decreased system pressure, or wet grounds. City personnel 

monitor storage tank water levels and system pressure at each water 

plant at least twice daily, and wet grounds are usually detected by 

City personnel or citizens. The City will promote leak detection and 

repair by requiring future wholesale customers to implement facility 

monitoring and inspection programs. 

The effectiveness of a leak detection program is increased by 

universal metering of water users. If all water users are metered, 

the volume of water lost in the system can be determined. Excessive 

water losses will become evident, and additional leak detection 

methods, such as sonic leak detection, can be utilized. The City 

will purchase sonic leak detection equipment and will make it 

available to wholesale customers for use within their service areas. 

Universal metering of customers is discussed in the Regulatory 

Measures section. 
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Recycle/Reuse Program 

Water demand can be reduced by using recycled water. Examples 

include recycling industrial process or cooling water, and using 

wastewater treatment plant effluent for agricultural or recreational 

land irrigation. 

The City has no water users practicing industrial or recreational 

recycling at this time. All large volume industrial, agricultural, 

and recreational customers will be encouraged to recycle water where 

possible. 

3.20 REGULATORY MEASURES 

Water-Sa ving Landscape Program 

Water conservation through creative landscaping (Xeriscape) can 

result in lawn watering water use reductions of up to 50 percent. 

Lawn watering can account for up to 50 percent of a single family 

residence's yearly water use; therefore, Xeriscape can make a 

significant contribution to water conservation efforts. The City 

will require Xeriscape practices in new developments 10 all service 

areas, and will provide existing and new customers with the informa­

tion shown in Exhibit I-E. 

Water-Saving Plumbing Fixtures 

The City of Rosenberg Building Code (Southern Standard Building Code) 
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contains no provisions for water-saving plumbing fixtures. The City 

will adopt Appendix J of the 1985 Edition of the Southern Standard 

Building Code, which contains water-saving fixture requirements. The 

City will amend Appendix J to include a requirement of swimming pool 

recirculating equipment for new installations. 

Existing customers will be encouraged to retrofit with water-saving 

fixtures. The public education program will inform customers of the 

advantages of water-saving fixtures, and the types and availability 

of fixtures. The excess-use rate structure (discussed later) will 

further encourage installation of the fixtures. 

Universal Metering and Meter Testing/Repair Program 

A yearly water audit (comparison of water produced versus water 

billed or metered) can provide useful information about the condi-

tion of the system. The City and its wholesale customers will 

conduct a yearly water audit. 

The water audit is especially useful if all sources of water use are 

metered. The City currently meters all customers; however, City 

facilities, including swimming pools, are not metered. The City will 

adopt a program which requires meter installation for all customers 

and users, including City facilities. Wholesale customers will also 

be required to meter all of their individual users. 
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Faulty meters decrease the accuracy of the water audit by providing 

erroneous indications of water use. The City currently attempts to 

replace meters on a IO-year cycle (large meters currently receive low 

replacement priority). The City will revise the program to include 

yearly testing of large (greater than one inch) meters. The repair I 

replacement of large meters will have an important impact on the 

accuracy of the yearly water audit, and since faulty meters read low, 

the increased revenues from billings will help offset the costs of 

meter testing and repair. The City will require wholesale customers 

to implement a similar program within their service areas. 

Street cleaning and water main flushing are additional causes of 

water audit inaccuracies. The City currently attempts to flush mains 

on a 90-day cycle. This program will continue; however, meters wiII 

be installed on the hydrants during flushing, and water use will be 

monitored. The City has one street sweeper operating at this time, 

and water used for street cleaning will be monitored. The City will 

require wholesale customers to implement similar programs within 

their service areas. 

Water-Conserving Rate Structure 

Most of the water demand in the area is from residential customers. 

The City water rate structure includes a step rate feature for 

residential customers. After the base volume is exceeded, the water 
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rate increases in steps as water use increases. The City will 

incorporate an excess-use limit into the rate structure for single 

family residential customers. An excess-use limit will be estab-

lished for each customer, and an excess-use fee will be assessed when 

the limit is exceeded. 

The step rate and excess use fee features will encourage water 

conservation practices by residential customers. The City will 

require wholesale customers to adopt similar features for residential 

users in their service areas. 

Drought Contingency Plan 

The Drought Contingency Plan is discussed in Section 1-4.0. 

3.30 IMPLEMENT A TION AND ENFORCEMENT 

Non-regulatory water conservation measures will be implemented by the 

City through press releases and distribution of educational 

materials. Regulatory water conser va tion measures will be 

implemented by enacting City ordinances, or developing programs 

within City Departments, as applicable. 

The regulatory water conservation measures will be enforced by the 

following methods (Drought Contingency Plan enforcement is discussed 

in Section 1-4.0): 
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o Building permits for new construction will not be issued unless 

plans call for installation of meters, water conserving fixtures, 

and Xeriscape. Building permits for remodeling that includes 

plumbing improvements will not be issued unless water conserving 

fixtures are specified. 

o Service taps will not be made, and building inspectors will not 

issue Certificates of Occupancy if meters and water conserving 

fixtures have not been installed. 

o Customer service will be disconnected if water bills are not 

paid. Excess-use fees and a step rate structure will provide 

indirect enforcement by providing cost incentives to reduce water 

use. Wholesale customers will be required to adopt, implement, 

and enforce similar measures. 

3.40 ANNUAL REPORT 

The City of Rosenberg will file an Annual Report with the Texas Water 

Development Board. The report will assess the status, progress, and 

effectiveness of the Water Conservation Plan and will include: 

o Educational information which has been issued or made available. 

o Press releases. 

o Public comments. 

o Water audit. 
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o Excess-use fees levied. 

o Meter repair/replacement program summary. 

o Summary of connections. 

o Water conservation ordinances and policies in effect. 
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1-4.0 DROUGHT CONTINGENCY PLAN 

4.10 GENERAL 

The Drought Contingency Plan for the City of Rosenberg consists of 

two parts: trigger conditions and contingency measures. The trigger 

conditions which follow will be used as guides in determining drought 

levels, and may be mitigated by factors such as season and weather. 

The assessment of drought trigger conditions will be made by the 

Director of Public Works; drought contingency measures will be 

implemented and terminated by the City Council. Enforcement of 

drought contingency measures will be similar to other City 

ordinances. 

Wholesale customers will be required to establish similar Drought 

Contingency Plans for their service areas. Drought trigger condition 

assessments, and contingency measure implementation will be conducted 

by each wholesale customer; however, the City of Rosenberg will have 

the authority to invoke drought contingency measures within wholesale 

customer service areas, if deemed necessary. 

4.20 TRIGGER CONDITIONS 

Mild Drought; 

o Daily water use averaged over three consecutive days reaches 80% 

of firm production capacity. 
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Moderate Drought: 

o Daily water use averaged over three consecutive days reaches 90% 

of firm production capacity. 

o Raw water storage volume is decreasing. 

o Treated water storage volume is decreasing. Distribution system 

pressure is below level acceptable to operators and/or customers. 

Severe Drought: 

o Daily water use averaged over three consecutive days reaches 100% 

of firm production capacity. 

o Replenishment of raw water reservoirs has stopped. 

system component would create a health or safety hazard. 

4.30 DROUGHT CONTINGENCY MEASURES 

Mild Drought 

Failure of a 

o Public notices indicating that a mild drought trigger condition 

is imminent or has been reached. 

o Request for voluntary restrictions on water use including 

limiting landscape watering to morning and evening hours, and 

limiting vehicle and sidewalk/driveway washing. 

Moderate Drought 

o Public notices indicating that a moderate drought trigger 

condition is imminent or has been reached. 
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o Mandatory restriction of landscape and recreational facility 

watering to a street address/day of week system. Specific 

address and time information will be provided when finalizing 

plan. 

o Mandatory restriction of landscape and recreational facility 

watering to early morning and late evening hours. 

o 

o 

o 

o 

Prohibition of residen tial vehicle, 

cleaning. 

Prohibition of street cleaning. 

Prohibition of hydrant flushing. 

Voluntary restriction of commercial 

cleaning. 

sidewalk and driveway 

sidewalk and driveway 

o Voluntary restriction of non-essential nursery watering. 

Severe Drought 

o Public notices indicating that a severe drought trigger condition 

is imminent or has been reached. 

o Prohibition of all landscape watering by nurseries, recreational 

facilities, residential and commercial users. 

o Prohibition of all vehicle, sidewalk and driveway cleaning. 

o Prohibition of street cleaning. 

o Prohibition of hydrant flushing. 

Public notices will include press releases, noties posted at public 

works or water utilities buildings, post offices and selected super­

markets. Notices will contain drought level and contingency measure 

information, and sources of additional information. Termina tion 

notification will be accomplished through press releases and removal 

of posted notices. 
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EXHIBITS 
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EXHIBIT I-A 

WATER CONSERVATION SUGGESTIONS 

A. Bathroom 

1. Take showers instead of baths. 

baths. 

Showers usually use less water than 

2. Install a low-flow shower head which restricts the quantity of flow 

at 60 psi to no more than 3.0 gallons per minute. 

3. Take short showers and turn the water off while soaping. 

4. Don't use hot water when cold will do. Water and energy can be saved 

by washing hands with soap and cold water. Hot water should be added 

only when hands are especially dirty. 

5. Reduce the level of the water in the bath tub by several inches. 

6. Turn the water off when brushing teeth or washing hands until it is 

needed for rinsing. 

7. Shampoo hair during showers or baths. 

than showering or bathing separately. 

-A.I-

This practice uses less water 



8. Hold hot water in the basin when shaving instead of letting the 

faucet run. 

9. Test toilets for leaks: add a few drops of food coloring to the 

water in the tank (the toilet should not be flushed); if the coloring 

appears in the bowl in a few minutes, the fixture needs adjustment or 

repair. 

10. Install a toilet tank displacement device. A one-gallon plastic milk 

bottle filled with stones or water, recapped, and placed in the 

toilet tank will reduce the amount of water in the tank, yet will 

provide enough water for flushing. Bricks are not recommended since 

they eventually crumble and damage the working mechanism. Displace­

ment devices should not be used with new, low-volume flush toilets. 

II. Install faucet aerators to reduce water consumption. 

12. Don't use the toilet to dispose of cleansing tissues, cigarette 

butts, or other trash. This wastes water and places an unnecessary 

load on the sewage treatment plant or septic tank. 

13. Install low-volume flush toilets that use 3.5 gallons or less per 

flush. 
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B. Kitchen 

1. Use a pan of water (or place a stopper in the sink) for rinsing 

cooking implements during cooking rather than using the water faucet 

for rinsing. 

2. Run the dishwasher only with a full load. 

water, detergent, and electricity. 

This practice will save 

3. Don't use the garbage disposal for just a few scraps. 

4. Keep a container of drinking water in the refrigerator. 

water from the tap until it is cool wastes water. 

5. Clean vegetables in a pan rather than under the faucet. 

Running 

6. Use as little water as possible and use a cover when cooking in 

pots. This method saves water, and food is more nutritious since 

vitamins and minerals are not poured down the drain with the extra 

cooking water. 

7. Use a pan of water for rinsing instead of the faucet when hand 

washing dishes. 

8. Small kitchen savings, such as not making too much coffee, are 

important. 
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C. 

1. 

Laundry 

Wash only full loads In automatic washing machines (32 to 59 gallons 

are required per load). 

2. Use a lower water level setting for light loads. 

3. Cold water washing will save energy and conserve hot water. 

D. Appliances and Plumbing 

1. Check water requirements when purchasing new appliances that use 

water. Some use less water than others. 

2. Check all waterline connections and faucets for leaks. 

waste water and increase water bills. 

Water leaks 

3. Stop drips by replacing faucet washers. A slow drip can waste up to 

170 gallons of water each day. 

4. Check for water leakage between the water meter and the house; turn 

off all indoor and outdoor faucets and check the water meter; if the 

meter continues to run, the line is leaking. 

5. Insulate all hot water pipes to avoid the delays (and wasted water) 

experienced while waiting for the water to "run hot." 
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6. Be sure the water heater thermostat is not set too high. High 

settings waste water and energy because the water often has to be 

cooled with cold water before it can be used. 

7. Use a moisture meter to determine when house plants need water. Most 

plants are over-watered. 

E. Outdoor Use 

I. Water lawns in the morning or evening during summer months. Some of 

the water used during hot weather will evaporate before it reaches 

the grass. 

2. A sprinkler that produces large drops of water, rather than a fine 

mist, will reduce evaporation. 

3. Turn soaker hoses so the holes are on the bottom to a void evapora­

tion. 

4. Water slowly for better absorption, and never water in high winds. 

5. Don't water streets, sidewalks, or driveways. 

6. Condition the soil with compost before planting grass or flower beds; 

this will allow water to soak in rather than run off. 
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7. 

8. 

Fertilize lawns at least twice a year for root stimulation. 

with a good root system requires less water. 

Grass 

Water grass only when it's needed. If the grass has turned a dull 

grey-green, or if footprints remain visible, the grass needs water. 

9. Don't water too frequently. Too much water can overload the soil and 

promote plant disease by keeping air from the roots. 

10. Don't over-water. The soil can absorb only so much moisture and the 

rest simply runs off. One-and-a-half inches of water applied once a 

week will keep most Texas grasses healthy. 

11. Operate automatic sprinkler systems around 6:00 A.M. when the demand 

on the water supply is lowest. 

12. Don't scalp lawns when mowing during hot weather (taller grass holds 

moisture better). Grass should be cut fairly often, so that only 1/2 

to 3/4 inch is trimmed off. 

13. Use a watering can or a hand held hose for small areas of the lawn 

that need more frequent watering (areas near walks or driveways). 

14. Choose varieties of grass, shrubbery, and plants which are adapted to 

the climate and the yard. 
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15. Consider decorating areas of the yard with rocks, gravel, wood chips, 

or other materials which require no water. 

16. Use a bucket of soapy water for washing vehicles. Use the hose only 

for wetting and rinsing the vehicle. 
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EXHIBIT I-B 

TEXAS WATER DEVELOPMENT BOARD 
WATER CONSERVATION LITERATURE 

Single copies of all of the following publications and materials can be 
obtained at no charge. The· indicates those publications that are available 
free to political subdivisions in small quantities. Larger quantities can be 
obtained through special arrangement or at the cost of printing. To make a 
request, write: CONSER V ATION, Texas Water Development Board, Capitol Station, 
Austin, Texas 78711-3231. 

Agricultural Conservation Literature 

Agricultural Water Conservation 
in Texas· 

Have Your Irrigation System 
Evaluated Free· 

LEPA Irrigation· 

Drip Irrigation· 

Plastic Ruler· 

Furrow Dikes· 

Soil Moisture Monitoring· 

Center Pivot Irrigation 
Systems L-2219· 

Surge Flow Irrigation L-2220· 

Surge Irrigation 

Coloring Poster for Children· 

Water Conservation Coloring 
Book· (No. I) 

Published By 

TWDB 

TWDB 

TWDB 

TWDB 

TWDB 

HPUWCD #1 

HPUWCD #1 

TAEX 

TAEX 

SCS 

TWDB 

TWDB 
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Description Length 

Pamphlet 8 pages 
with Tear-out 

Pamphlet 4 pages 

Pamphlet 6 pages 

Pamphlet 6 pages 

6" x 1-1/4" 

Pamphlet 4 pages 

Pamphlet 4 pages 

Pamphlet 4 pages 

Pamphlet 4 pages 

Pamphlet 6 pages 

Coloring I page 
Poster 

Booklet 4 pages 



Municipal Conservation Literature 

Title Published By Description Length 

Water: Half-A-Hundred Ways TWDB Pamphlet 8 pages 
To Save It· 

Water Saving Ideas For TWDB Pamphlet 8 pages 
Business and Industry· 

How To Save Water Outside TWDB Pamphlet 8 pages 
The Home· 

How To Save Water Inside TWDB Pamphlet 8 pages 
The Home· 

Toilet Tank Leak Detector TWDB 2 Tablets 
Tablets· 

Municipal and Commercial Water TWDB Pamphlet with 8 pages 
Conserva tion Services Tear-out 

A Homeowner's Guide to Water TWDB Booklet 22 pages 
Use and Water Conservation 

Guidelines for Municipal Water TWDB Loose-leaf 36 pages 
Conservation and Drought 
Contingency Planning and 
Program Development 

How to Xeriscape NXC Pamphlet 10 pages 

Texas Sesquicentennial Native TDA/TWDB Pamphlet 8 pages 
Plant Landscape 

Municipal Water Conservation TWDB Notebook 6 sections 
Workshop Notebook 
(See Attachment· A" for a 
Description of Contents) 

Wa ter Conservation Coloring TWDB Booklet 4 pages 
Book· (No.2) 

-B.2-



EXHIBIT I-C 

Contents of the Municipal Water Conservation 
Workshop Notebook 

The notebook is distributed to participants at Board-sponsored Municipal Water 
Conservation workshops. In addition, single copies of the notebook can be 
provided to cities and utilities. Single copies of selected materials from 
the notebook can also be provided. 

Section I; The Need for Conservation 

Texas Water Resources and 
Conservation 

Published By 

TWDB 

Section 2; Water Conservation Techniaues 

Efficient Use of Water in the TAEX 
Garden and Landscape (B-1496) 

Xeriscape City of Austin 

Water Pressure Reducing Valves Watts Regulator 

Texas Native Tree and Plant TDA 
Directory, 1986 

Sources of Leak Detection TWDB 
Equipment and Services 

Sources of Water Saving Devices TWDB 

Locating and Reducing TWDB 
Unaccounted For Water 
Through The Use Of The 
Water Audit and Leak 
Detection 

Water Rate Design Emphasizing TWDB 
Conservation Rate Structures 

Model Water Ordinances TWDB 

The Authority of Cities, Water TWDB 
Utilities, and Water 
Districts To Regulate And 
Enforce Water Conservation 
Measures 
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Description Length 

Paper 38 pages 

Booklet 20 pages 

Booklet 20 pages 

Booklet 21 pages 

Book 162 pages 

List 21 pages 

Guidebook 30 pages 

Guidebook 30 pages 

Guidebook 25 pages 

Guidebook 25 pages 



Title Published By Description Length 

Section 3: Alternate Sources 

The Cost of Conventional Water TWDB Paper 9 pages 
Supply Development And 
Treatment 

Potential For Utilization Of TWDB Paper 21 pages 
Brackish Groundwater 

Guidelines For Water Reuse EPA Book 105 pages 
EPA-600/8-80-036 

Section 4: Workshop Exercise 

Example Problem TWDB Loose-leaf 15 pages 

Section 5: Plan Elements 

Guidelines For Municipal Water TWDB Loose-leaf 36 pages 
Conservation and Drought 
Contingency Planning And 
Program Development 

Section 6: Plan Development 

Water Conservation and Drought TWDB Loose-leaf 58 pages 
Contingency Plan Development 
Procedures 
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EXHIBIT 1-0 

LIST OF PUBLICATIONS AND AUDIOVISUAL MATERIALS 
A V AILABLE OR LOAN FROM 

TEXAS WATER DEVELOPMENT BOARD (TWDBl (al 

Title 

Water Audit and Leak Detection 
Guidebook 

Example Brochures and Promo-
tional Material 

Regional Teachers Guide 
Supplements 

The Alternative is Conservation 

Water Follies 

Orangutans (Public Service 
Announcemen t) 

Gooney Birds (Public Service 
Announcement) 

Tanks (Public Service 
Announcement) 

Spot Announcements 

Pu blica tions 

Published By 

California Dept. 
of Water Resources 

Complied by TWDB 

California Dept. 
of Water Resources 

Audiovisual Materials 

Water Films 

American Water 
Works Association 
(AWWA) 

AWWA 
VCR/VHS Format 

AWWA 
VCR/VHS Format 

AWWA 
VCR/VHS Format 

Lower Colorado 
River Authority 

Description Length 

Book 142 pages 

Ringbinder 32 pages 

Books Nos. I - 7 

16mm Film 28 minutes 
VCR/VHS Format 

16mm Film 7.5 minutes 
VCR/VHS Format 

16mm Film 30 seconds 
VCR/VHS Format 

16mm Film 30 seconds 
VCR/VHS Format 

16mm Film 30 seconds 
VCR/VHS Format 

Audio 
Cassette 

30 seconds 

(a) The films, video cassettes, and publications are provided for review 
purposes only. Permission to use any of this material for print or 
broadcast must be obtained from the producer or publisher of the material. 
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Texas Water Resources and Planning Literature 

TWDB Report 294 - Surveys Of 
Irrigation In Texas 

Summary of Water for Texas 
(C-20) 

Water Planning In Texas 

Texas Water Development Board 
(Funding Programs) 

Water For Texas (GP-4-1) 
Volume I (Comprehensive Plan) 
Volume 2 (Technical Appendix) 

Texas Water Facts 

Abbreviations: 

Published By Descriotion 

TWDB Book 

TDWR Pamphlet 

TDWR Booklet 

TWDB Pamphlet 

TDWR Books 
(Available for purchase only 
from the Texas Water Commis­
sion, P.O. Box 13087, 
Austin, Texas 78711) 

TDWR Booklet 

HPUWCD #1 
NXC 

High Plains Underground Water Conservation District No. I 
National Xeriscape Council, Inc. 

SCS 
TAEX 
TDA 
TDWR 
TWDB 

USDA - Soil Conservation Service 
Texas Agricultural Extension Service 
Texas Department of Agriculture 
Texas Department of Water Resources 
Texas Water Development Board 
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Length 

243 pages 

8 pages 

27 pages 

4 pages 

72 pages 
530 pages 

12 pages 
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GROUNDWATER/SUBSIDENCE STUDY 

SUB-CONSULT ANT 
BAC-GROUND 

3216 Georgetown 
Houston, Texas 7700S 



GROUNDWATER CONSULTING SUPPORT 
3216 Georgetown, Houston, Texas, USA 77005-2906 
(713)668-6874 

GROUNDWATER STUDY OF THE ROSENBERG, TEXAS AREA 

1.0 GENERAL 

The general approach used in this project was to use a nUMerical groundwater 
flow Model to predict drawdowns, given three pUMping scenarios froM the study 
area. The subsidence contribution frOM the given pUMping was estiMated froM an 
eMpirical forMulation (6abrysch, 1981). In addition, there is contribution 
froM outside the study area that was estiMated. Total subsidence calculations 
were adjusted correspondingly. Model details follow. 
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2.0 GROUNDWATER MODEL OF ROSENBERG, TX AREA 

2.1. MODFLOW Model 

The ~odel used in this study was MODFLOW <McDonald and Harbaugh, 1984). 
MODFLOW is a finite-difference groundwater flow ~odel that yields draw downs as 
a function of discretized ti~e and space. This ~odel consists of several 
~odules which are briefly discussed below. 

2.1.1 BASIC Module 

This Module principally contains the nu~ber of grids, boundary conditions, 
initial conditions, and stress periods. The nu~ber of grids, together with the 
size of the grids (BCF Module), were deter~ined based on the size of the study 
area, nu~ber of aquifers, and COMputer hardware capabilities. The rectangular 
grids were extended outside of the study area to ~ini~ize ~odel edge effects. 
The final grid configuration, Figure 1, was 42 colUMns by 37 rows by 2 layers 
(3108 grid cells representing the Chicot and Evangeline aquifers). The clays 
within and in between the aquifers were represented 1~pliCitly by a leakance 
factor. 

All grid cells in the ~odel were dee~ed active with recharge occuring at the 
northern boundary (toward the aquifer outcrops) and discharge occuring at the 
southern boundary (toward the Texas Gulf Coast). A steady-state run was ~ade 
to deter~ine the initial heads and the recharge rates. The initial heads were 
selected such that the draw down at steady-state with no pu~ping was zero. A 
groundwater gradient of about 3.E-4 ft/ft (about 1.6 ft/~ilel was estiMated. 

TiMe discretization was based on the detail of the popuiation forecasts, which 
deter~ines the detail of the pu~page data. The table below shows the 
relatIonship betwe~n the length of the stress periods and the stress period 
nu~ber used in each of the three cases. 

YEAR ----- STRESS PERIOD # ----
CASE 1 CASE 2 CASE 3 

1990 0 0 0 
1995 1 1 1 
2000 2 2 2 
2005 
2010 3 3 3 
2015 
2020 4 4 4 
2025 5 5 
2030 6 6 5 
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2.1.2 BCF Module 

This ~odule principally contains the grid cell sizes and the aquifer 
paraMeters. The grid cells were selected to be equal in the center of the 
study area (2000 ft by 2000 ft). This was based on the level of detail of the 
input data and to provide sufficient output detail. This di~ension of grid 
cells is about the size of the SMallest MUD district within the etudy area. 
MOVing away frOM the center of the site the grid cells increase in size by a 
factor of 1.2 frOM one grid cell to the next adjacent grid cell. The cell size 
increase was iMpleMented to increase areal coverage away frOM the center of the 
study area to avoid Model edge effects. The factor of 1.2 is adequate to 
achieve this goal and at the saMe tiMe it is SMall enough to MiniMize nUMerical 
errors. The total grid size is 107,664 ft by 97,664 ft or, about 20.4 Miles by 
18.5 Miles. The grid is centered in the City of Rosenberg, TX, ae shown in 
Figure 1. 

Aquifer paraMeters include transMissivity, storativity, and leakance. Since 
this Model was not calibrated, previous calibrated studies were referenced. 
The Carr et al. (1985) report was used to extract the aquifer paraMeters 
needed. Since our study area was SMall cOMpared to the Carr et ~ (IS85) 
report study areas, Most of the aquifer paraMeters were considered constant 
within the Rosenberg study area. The storativity in layer 1 (Chicot aquifer) 
was divided into three zones (0.1, 0.05, and 0.005). Leakance was selected to 
be the geoMetric Mean of the given range of vertical hydraulic conductivity 
(S.2E-5 to 4.SE-3 Ft/day) divided by the range in aquifer thicknesses at the 
study site (500 to 700 ft). This is illustrated by: 

Leakance Vert. Hydr. Cond./Thickness 
= SQRT( (9.2E-5 ... 365 / 700) " (4.6E-3 " 365 I 500) ) 
= 0.0004 per year. 

The selected aqUifer paraMeters are presented below. 

Layer # TranSMissivity Storativity Leakance 

1 (Chicot) 9000 sq ft/dey 0.1 to 0.005 
0.0004 /yr 

2 (Evangeline) 8500 sq ft/day 0.0005 

2.1.3 RCH Module 

The recharge Module contains the aSSUMed rate of recharge/discharge of 2 
inches/year. This rate was selected as that required to produce a steady-state 
gradient of about 3.E-4 ftlft acrOS5 the grid cells in the absence of pUMping. 
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2.1.4 WEL Module 

This package is the driving Module for the Model. The well pUMping rates are 
specified at each new stress period. Each case aSSUMes that there is pUMping 
in the Chicot and Evangeline aquifers. Existing wells in outlying areas are 
aSSUMed pUMping frOM the Chicot aquifer, existing City wells are aSSUMed 
pUMping frOM the Chicot an~ Evangeline aquifers, and all future wells are 
aSSUMed pUMping frOM the Evangeline aquifer. Distribution of the pUMping rates 
was developed by OannenbauM Engineering Corporation based on population/deMand 
estiMates. ASSUMed well locations for each case stUdied are shown on Figures 2 
through 4. 

2.1.5 Other Modules 

Other Modules include the SIP and OUT packages. The SIP (Strongly IMplicit 
Package) Module controls the nUMerical solution selected and associated 
paraMeters. The Most significant paraMeter in this Module is the head change 
criterion for convergence which was selected as 0.01 ft. 

The OUTput control Module controls the various printing options. A binary 
output file of the drawdown was selected so that it can be read by another 
prograM for calculating subsidence and for plotting purposes. 
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3.0 SUBSIDENCE MODEL 

Subsidence was estiMated by using an eMpirical relationship based on research 
conducted in the Houston area by Gabrysch (1981). This Method involves the 
deterMination of specific unit cOMpactions for the study area. The specific 
unit cOMpaction is defined as the subsidence divided by the drawdown divided by 
the clay thickness at that pOint, and it is essentially a norMalizing 'actor 
for sub~idence. Gabrysch generated specific unit COMpaction and clay thiCKness 
Maps for the Houston-Galveston area. Average values for the Rosenberg study 
area were obtained frOM Carr et ~ (1985). Calculation procedures are 
presented below. 

where, 

SUB = ISUCI * CTI * 001) + ISUC2 * CT2 * 002) 

SUB SubSidence, in feet 

SUC 
SUCl= 
SUC2= 

Specific Unit COMpaction for layers I and 2, 
1.0E-4 per feet (for Chicot Aquifer) 
1.8E-S per feet (for Evangeline Aquifer) 

CT = Clay Thickness in layers I and 2, in feet 
CTI = 200 feet (for Chicot Aquifer) 
CT2 600 feet (for Evangeline Aquifer) 

per feet 

DO Orawdown in layers 1 and 2 (frOM MOOFLOWI, in feet 

Subsidence was calculated using the above relationship. The critical head is 
aSSUMed to have occured before 1990 throughout the study area, therefore 
SUbsidence is iMMe~late. Lastly, subsidence occurs only when the water levels 
are going down, with zero additional sub~idence occuring when the water levels 
rebound. This Method of calculating subsidence is an approxiMation designed to 
give an estiMate of the additional subsidence due to pUMping frOM only the 
study area as defined in this report. 
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4.0 SUBSIDENCE FROM OUTSIDE STUDY AREA 

It is recognized that there is a significant subsidence contribution frOM 
outside the study area. The intent of this study was not to calculate the 
absolute subsidence within the study area, but to estiMate the aMount of 
subsidence that is contributed frOM the study area. Outside contributions 
depend on other factors which are beyond the scope of this study. In order to 
estiMate the total subsidence, the study subsidence values can be assuMed to 
contribute 7S~ of the total subsidence, and the subsidence values can be 
adjusted accordingly. 
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5.0 RESULTS 

Drawdown and subsidence results are 3u~~arized below. Drawdowns in Cases 1 and 
2 were quite si~llar, and reflect the assu~ed conversion to surface water as 
the priMary source of ~unicipal water supply in 1995 and 2000, respectively. 
Case 3 represents an extre~e condition of continued use of groundwater as the 
only source of ~unicipal water supply. Notice that the subsidence results_ 
reflect the 5a~e pattern as the drawdown results. 

Chicot Aquifer 

Evangeline Aquifer 

Total Adjusted 
Subsidence 

Range of Orawdowns (ft) at the End of the Year 2030 

Case 1 Case 2 Case 3 

19 -43 22 -49 53-147 

87-122 106-142 416-530 

Range of Subsidence (ft) at the End of the Year 2030 

Case 1 Case 2 Case 3 

1.4-2.1 1.8-2.5 5.7-7.9 
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CASE 1 - YEAR 2030 

DRA WDOWN IN CHI COT AQUIFER 
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CASE 1 - YEAR 2030 

DRAWDOWN IN EVANGELINE AQUIFER 
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CASE 2 - YEAR 2030 

DRA WDOWN IN CHI COT AQUIFER 
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APPENDIX NO. III 

INVENTORY OF EXISTING WATER SYSTEM - ROSENBERG 

Year Plant 
Constructed 

1952 

1966 

1967 

1986 

CITY OF ROSENBERG 
WATER SUPPLY FACILITIES 

Well Year Well Distribution 
Capacity Installed Pumos 

350 GPM 1950 
300 GPM 1945 

1200 GPM 1958 2@1200 GPM 
Each 

1700 GPM 1967 2@1000 GPM 
Each 

2200 GPM 1986 

III-I 

Ground 
Storage 

1,000,000 
Gallons 

1,000,000 
Gallons 

Elevated 
Storage 

150,000 Gal. 

200,000 Gal. 

500,000 Gal. 

1,000,000 Gal. 



APPENDIX NO. IV 

INVENTORY OF EXISTING WATER SUPPLY FACILITIES - RICHMOND 

Year Plant 
Plant Constructed 

1949 

2 1955 

3 1979 

Brazos Terrace 

CITY OF RICHMOND 
WATER SUPPLY FACILITIES 

Well Year Well Distribution 
Capacity Installed Pumps 

125 GPM 1949 2@775 GPM 
800 GPM 1959 Each 

425 GPM 1953 1@400 GPM 

1325 GPM 1978 2@750 GPM 
Each 

IV-l 

Ground Elevated 
Storage Storage 

355,000 135,000 Gal. 
Gallons 

109,000 
Gallons 

500,000 350,000 Gal. 
Gallons 

350,000 Gal. 



APPENDIX NO. V 

INVENTORY OF ROSENBERG/RICHMOND AREA 
PARK FACILITIES 

ROSENBERG AREA 

fru:k 

Brazos Park 

Community Park 

Garcia Park 

Harwood Park 

Riverbend Park 

Sunset Park 

Travis Park 

RICHMOND AREA 

George Park 

Jane Long Park 

T.W. Davis Memorial Park 

K.A. Crawford Park 

V-I 

Acreage 

11.26 

6.50 

12.10 

0.33 

15.00 

20.00 

15.00 

218 

N/A 

N/A 

N/A 



APPENDIX VI 

CITY OF ROSENBERG 

CAPIT AL IMPROVEMENT PLAN 



ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROGRAM: PROJECT SUMMARY - CITY OF ROSENBERG SUMMARY OF FUNDS (Thousands) 

Proposed Encumbrances (Thousands) 
CIP Project 
No. Project 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Total 

TP SURFACE WATER - 12,483 1,160 2,205 3,490 324 19,662 
TREATMENT PLANT* 

TL LOW PRESSURE SURFACE - 4,150 385 4,535 
WATER TRANSMISSION 
LINES 

SURFACE WATER PROJECTS - 16,633 1,545 2,205 3,490 324 24,197 
TOTAL 

GW GROUNDWATER PRODUCTION 1,285 320 1,489 931 4,025 
AND STORAGE FACILITIES 

DL DISTRIBUTION LINES 112 997 836 391 1,049 3,385 

GROUNDWATER PROJECTS 1,397 1,317 836 1,880 1,980 7,410 
TOTAL 

ALL PROJECTS TOTAL 1,397 17,950 2,381 4,085 5,470 324 31,607 
~----- - -

*BASED ON PRO RATA SHARE OF PLANT CAPACITY 

VI-l 



ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROGRAM: CITY OF ROSENBERG SURFACE WATER TREATMENT PLANT CONSTRUCTION SUMMARY OF FUNDS (Thousands) 

Proposed Encumbrances (Thousands) 
Project CIP 

No. Project 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Total 

TP-l 6.4 MGD FIRST PHASE 9,128 848 9,976 
OF PLANT 

TP-2 TERMINATION STORAGE 3,355 312 3,667 
PHASE 1 

TP-3 3.6 MGD SECOND PHASE 2,205 218 2,423 
OF PLANT (10.0 MGD 

TOTAL) 

I 

i 

TP-4 3.3 MGD FINAL PHASE 1,743 173 1,916 I 

OF PLANT (13.3 MGD 
TOTAL) 

I 

TP-5 TERMINATION STORAGE 1,529 151 1,680 
FINAL PHASE 

TREATMENT PLANT 12,483 1,160 2,205 3,490 324 19,662 

I 

VI-2 



ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: CONSTRUCT FIRST PHASE OF PLANT (TP-l) 

DESCRIPTION: CONSTRUCT 6.4 MGD AVER. DAILY FLOW PLANT ON ULTIMATE PLANT TRACT 
I 

I 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 498 498 I 

DESIGN 998 998 

CONSTRUCTION 7,632 848 8,480 

TOTAL ALLOCATION 9,128 848 9,976 
- - - -~~ _. ~ ----- -

VI -3 



ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: TERMINATION STORAGE (TP-2) 

DESCRIPTION: CONSTRUCTION OF RAW WATER STORAGE FACILITY 
(PHASE I - 10.0 MGD) 

Planned Encumbrances (Thousands) 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 
Total I 
Project 

ACQUISITION 
I 

DESIGN 388 388 I 

CONSTRUCTION 2,967 312 3,279 

TOTAL ALLOCATION 3,355 312 3,667 

VI-4 



ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: CONSTRUCT SECOND PHASE OF PLANT (TP-3) 

DESCRIPTION: CONSTRUCT 3.6 MGD ADDITION TO BRING TOTAL PLANT CAPACITY TO 
10.0 MGD AVERAGE DAILY FLOW 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 

DESIGN 242 242 

CONSTRUCTION 1,962 219 2,181 

TOTAL ALLOCATION 2,204 219 2,423 
--- --

VI-5 



ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: CONSTRUCT FINAL PHASE OF PLANT (TP-4) 

DESCRI PTION: CONSTRUCT 3.3 MGD ADDITION TO BRING TOTAL PLANT CAPACITY 
TO 13.3 MGD AVERAGE DAILY FLOW 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2030-2030 Project 

ACQUISITION -

DESIGN 192 192 

CONSTRUCTION 1,551 173 1,724 

TOTAL ALLOCATION 1,743 173 1,916 
- -- -

VI-6 



ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: TERMINATION STORAGE (TP-5) 

DESCR I PTI ON: CONSTRUCTION OF RAW WATER STORAGE FACILITY 
(PHASE III - 3.3 MGD) (13.3 MGD TOTAL) 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 

DESIGN 168 168 

CONSTRUCTION 1,361 151 1,512 

TOTAL ALLOCATION 1,529 151 1,680 
- --- --- --- ----- --- _ .. - ------ -- - --

VI-7 



ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

I 

PROGRAM: CITY OF ROSENBERG SURFACE WATER TRANSMISSION LINES SUMMARY OF FUNDS (Thousands) 
i 

i 

Proposed Encumbrances (Thousands) 
CIP Project 
No. Project 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Total 

Tl-l 30" LOW PRESSURE LINE: 1,076 99 1,175 
PLANT TO US 59 

TL-2 24" LOW PRESSURE LINE: 1,135 105 1,240 
US 59 TO PLANT NO. 4 

TL-3 18" LOW PRESSURE LINE: 1,497 138 1,635 
PLANT NO. 4 TO PLANT 
NO. 3 

Tl-4 18" LOW PRESSURE LINE: 443 42 485 
INTERCONNECTION WITH 
RICHMOND FEED 

TRANSMISSION LINES 4,151 384 4,535 

- _ .. - _.. - -
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ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: LOW PRESSURE SURFACE WATER TRANSMISSION LINE (TL-l) 1 
I 

I 
DESCRI PTION: ROW ACQUISITION AND CONSTRUCTION OF A 30 n LINE 

FROM THE SURFACE WATER TREATMENT PLANT TO US 59 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 59 59 

-
DESIGN 118 118 

CONSTRUCTION 899 99 998 

TOTAL ALLOCATION 1,076 99 1,175 
-- _L- - - - __ L...- _._----
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ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: LOW PRESSURE SURFACE WATER TRANSMISSION LINE (TL-2) 

DESCR I PTI ON: ROW ACQUISITION AND CONSTRUCTION OF A 24" LINE FROM 
US 59 TO STORAGE/PUMPING FACILITY AT PLANT NO. 4 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 62 62 

DESIGN 124 124 

CONSTRUCTION 949 105 1,054 

TOTAL ALLOCATION 1,135 105 1,240 I 

- .- - ---- --

VI-I0 



ROSENBERG SURFACE WATER SUPPLYSTUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: LOW PRESSURE SURFACE WATER TRANSMISSION LINE (TL-3) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF AN 18" LINE FROM 
PLANT NO. 4 TO STORAGE/PUMPING FACILITY AT PLANT NO. 3 

Planned Encumbrances (Thousands) 

Project Allocat;on 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 
Total I 

Project I 
! 

ACQU I S IT ION 82 82 

DESIGN 164 164 

CONSTRUCTION 1,251 138 1,389 

TOTAL ALLOCATION 1,497 138 1,635 

VI-ll 



ROSENBERG SURFACE WATER SUPPLYSTUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: LOW PRESSURE SURFACE WATER TRANSMISSION LINE (TL-4) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF AN 18" INTERCONNECTION 
WITH THE RICHMOND FEED LINE 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 I· Project 

ACQUISITION 24 24 

DESIGN 48 48 

CONSTRUCTION 371 42 413 

TOTAL ALLOCATION 443 42 485 

VI-12 



ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROGRAM: CITY OF ROSENBERG GROUNDWATER PRODUCTION AND STORAGE FACILITIES SUMMARY OF FUNDS (Thousands) 

CIP 
Proposed Encumbrances (Thousands) 

Project 
No. Project 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Total 

GW-l BOOSTER PUMPS AT 65 65 
PLANT NO. 2 OR 3 

GW-2 CONTROL BUILDING AND 900 900 
IMPROVEMENTS AT 
PLANT NO. 4 

GW-3 NEW WELLS AT PLANT 320 320 640 
NO. 2 AND 3 

GW-4 STORAGE TANKS 1,489 931 2,420 

GROUNDWATER FACILITIES 1,285 320 1,489 931 4,025 

- - _. ---

VI-I3 



ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: ADDITIONAL BOOSTER PUMPS AT GROUNDWATER PLANT NO. 2 OR 3 (GW-l) 

DESCRIPTION: GROUNDWATER PRODUCTION AND STORAGE FACILITY IMPROVEMENTS 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 

DESIGN 6 6 

CONSTRUCTION 59 59 

TOTAL ALLOCATION 65 65 
- - --- --- - . _. --- ---

VI -14 



ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

(GW-2) 
PROJECT: CONTROL BUILDING BOOSTER PUMPS AND 1.0 MGD STORAGE TANK AT GROUNDWATER PLANT NO.4 

DESCRIPTION: GROUNDWATER PRODUCTION AND STORAGE FACILITY IMPROVEMENTS 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 

DESIGN 95 95 

CONSTRUCTION 805 805 

TOTAL ALLOCATION 900 900 
- - -- _. - -- -

VI-I5 



ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

I 

PROJECT: 1500 GPM WELLS AT GROUNDWATER PLANT NO. 2 AND 3 (GW-3) I 

DESCRIPTION: GROUNDWATER PRODUCTION AND STORAGE FACILITY IMPROVEMENTS 

Planned Enc~mbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 

DESIGN 34 34 68 

CONSTRUCTION 286 286 572 

TOTAL ALLOCATION 320 320 640 

VI-I6 



ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

(GW-4) I 

I 

PROJECT: GROUND AND ELEVATED STORAGE TANKS AT: MUD 101/102/103/104; 59/63; 65/66/77/78 I 
j 

I 

DESCRIPTION: GROUNDWATER PRODUCTION AND STORAGE FACILITY IMPROVEMENTS 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 121 121 

DESIGN 144 98 242 

CONSTRUCTION 1,224 833 2,057 

TOTAL AllOCATION 1,489 931 2,420 
-- - - --- - - - --- -
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ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROGRAM: CITY OF ROSENBERG DISTRIBUTION LINES SUMMARY OF FUNDS (Thousands) 

Proposed Encumbrances (Thousands) I 

I 

CIP Project I 

No. Project 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Total I 

I 

I 

I 

DL-l 12" LINE TO MUD 1011 67 383 450 I 

102/103/104 I 

, 

DL-2 8" LINE TO MUD 59/63 18 102 120 
, 

, 

DL-3 8" LINE TO MUD 65/66 27 158 185 , 

77178 

DL-4 12" LINE TO MUD 1011 54 311 365 
102/103/104 

DL-5 8" LINE TO MUD 59/63 30 165 195 

DL-6 8" LINE TO MUD 65/661 20 110 130 
77178 

DL-7 12" LINE ALONG US 59 141 799 940 
AND FM 529 

DL-8 INTERNAL SYSTEM LINE 250 250 250 250 1,000 
WORK 

DISTRIBUTION LINES 112 997 836 391 1,049 3,385 

- - - - - -
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ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: 12" WATERLINE TO MUD 101/102/103/104 (DL-l) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF WATERLINES TO EXTEND 
DISTRIBUTION SYSTEM TO OUTLYING AREAS 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 22 22 

DESIGN 45 45 

CONSTRUCTION 383 383 

TOTAL ALLOCATION 67 383 450 
l------
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ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

I 
PROJECT: 8" WATERLINE TO MUD 59/63 (DL-2) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF WATERLINES TO EXTEND 
DISTRIBUTION SYSTEM TO OUTLYING AREAS 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 6 6 

DESIGN 12 12 

CONSTRUCTION 102 102 

TOTAL ALLOCATION 18 102 120 
_._--
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ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: 8" WATERLINE TO MUD 65/66/77/78 (DL-3) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF WATERLINES TO EXTEND 
DISTRIBUTION SYSTEM TO OUTLYING AREAS 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 9 9 

DESIGN 18 18 

CONSTRUCTION 158 158 

TOTAL ALLOCATION 27 158 185 
~ -_.. -- --- _.. -
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ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: 12" WATERLINE TO MUD 101/102/103/104 (Dl-4) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF WATERLINES TO EXTEND 
DISTRIBUTION SYSTEM TO OUTLYING AREAS 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 18 18 
-, 

DESIGN 36 36 

CONSTRUCTION 311 311 

TOTAL AllOCATION 54 311 365 
--_.- -- ----- --- --- - ----- --
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ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: 8" WATERLINE TO MUD 59/63 (DL-5) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF WATERLINES TO EXTEND 
DISTRIBUTION SYSTEM TO OUTLYING AREAS 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 10 10 

DESIGN 20 20 

CONSTRUCTION 165 165 

TOTAL ALLOCATION 30 165 195 
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ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: 8" WATERLINE TO MUD 65/66/77/78 (DL-6) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF WATERLINES TO EXTEND 
DISTRIBUTION SYSTEM TO OUTLYING AREAS 

Planned Encumbrances (Thousands) 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 
Total I 
Project i 

ACQUISITION 7 7 I 
i 

DESIGN 13 13 I 
~ 

CONSTRUCTION 110 110 I , 

TOTAL ALLOCATION 20 110 130 
I - - - --
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ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: 12" WATERLINE ALONG US 59 AND FM 529 (DL-7) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF WATERLINES TO EXTEND I 

I 

DISTRIBUTION SYSTEM TO OUTLYING AREAS I 

Planned Encumbrances (Thousands) I 

Total I 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project I 

I 

ACQUISITION 47 47 i 

i 

DESIGN 94 94 I 

CONSTRUCTION 799 799 I 

TOTAL ALLOCATION 141 799 940 
I 

---- L-__ _ _ - -- L ... I 
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ROSENBERG SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: ADDITIONAL WATERLINES FOR'EXISTING DISTRIBUTION SYSTEM WITHIN CITY LIMITS (DL-8) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF WATERLINES TO EXTEND 
DISTRIBUTION SYSTEM TO OUTLYING AREAS 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 13 13 13 13 52 

DESIGN 25 25 25 25 100 

CONSTRUCTION 212 212 212 212 848 

TOTAL ALLOCATION 250 250 250 250 1,000 
_._._. --- _. - - - -_. _._-
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APPENDIX VII 

CITY OF RICHMOND 

CAPITAL IMPROVEMENT PLAN 



RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROGRAM: PROJECT SUMMARY - CITY OF RICHMOND SUMMARY OF FUNDS (Thousands) 

Proposed Encumbrances (Thousands) 
CIP Project 
No. Project 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Total 

TP SURFACE WATER - 7,386 686 1,112 1,772 164 11,120 
TREATMENT PLANT* 

TL LOW PRESSURE SURFACE - 3,326 309 3,635 
WATER TRANSMISSION 
LINES 

SURFACE WATER PROJECTS - 10,712 995 1,112 1,772 164 14,755 
TOTAL 

GW GROUNDWATER PRODUCTION 588 376 591 415 415 320 2,705 
AND STORAGE FACILITIES 

DL DISTRIBUTION LINES 455 886 274 179 431 2,225 

GROUNDWATER PROJECTS 1,043 1,262 865 594 846 320 4,930 
TOTAL 

ALL PROJECTS TOTAL 1,043 11,974 1,860 1,706 2,618 484 19,685 

*BASED ON PRO RATA SHARE OF PLANT CAPACITY 
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROGRAM: CITY OF RICHMOND SURFACE WATER TREATMENT PLANT CONSTRUCTION SUMMARY OF FUNDS (Thousands) 

Proposed Encumbrances (Thousands) 
CIP Project 
No. Project 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Total 

TP-l 3.8 MGD FIRST PHASE 5,391 501 5,892 
OF PLANT 

TP-2 TERMINATION STORAGE 1,995 185 2,180 
PHASE 1 

TP-3 1.8 MGD SECOND PHASE 1,112 110 1,222 
OF PLANT (5.6 MGD 

TOTAL) 

TP-4 1.6 MGD THIRD PHASE 921 91 1,012 I 

OF PLANT (7.2 MGD , 

TOTAL) 

TP-5 TERMINATION STORAGE 741 73 814 
PHASE III 

TREATMENT PLANT 7,386 686 1,112 1,772 164 11,120 

--- - - --- _ .. -- ---- - -
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: CONSTRUCT FIRST PHASE OF PLANT (TP-l) 

DESCRIPTION: CONSTRUCT 3.8 MGD AVER. DAILY FLOW PLANT ON ULTIMATE PLANT TRACT 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 294 294 

DESIGN 591 591 

CONSTRUCTION 4,506 501 5,007 

TOTAL ALLOCATION 5,391 501 5,892 
~- ---- - - -- - ------- -
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

I 

PROJECT: TERMINATION STORAGE (TP-2) 
I 

I 

I 

DESCRIPTION: CONSTRUCTION OF RAW WATER STORAGE FACILITY I 

I 

(PHASE I - 5.6 MGD) 

Planned Encumbrances (Thousands) , 

Total , 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 

DESIGN 231 231 

CONSTRUCTION 1,764 185 1,949 

TOTAL ALLOCATION 1,995 185 2,180 
- _ .. _----- ----- - - - --- -
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: CONSTRUCT SECOND PHASE OF PLANT (TP-3) 

DESCRIPTION: CONSTRUCT 1.8 MGD ADDITION TO BRING TOTAL PLANT CAPACITY TO 
5.6 MGD AVERAGE DAILY FLOW 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQU I S IT ION 

DESIGN 113 113 

CONSTRUCTION 999 110 1,109 

TOTAL ALLOCATION 1,112 110 1,222 
- -----
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: CONSTRUCT FINAL PHASE OF PLANT (TP-4) 

DESCRI PTION: CONSTRUCT 1.6 MGD ADDITION TO BRING TOTAL PLANT CAPACITY 
TO 7.2 MGD AVERAGE DAILY FLOW 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2030-2030 Project 

ACQUISITION -

DESIGN 103 103 

CONSTRUCTION 818 91 909 

TOTAL ALLOCATION 921 91 1,012 
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: TERMINATION STORAGE (TP-5) 

DESCRIPTION: CONSTRUCTION OF RAW WATER STORAGE FACILITY 
I (PHASE III - 1.6 MGD) (7.2 MGD TOTAL) 

Planned Encumbrances (Thousands) 
I Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project I 

I 

ACQUISITION I 
J 

I 

DESIGN 81 81 I 

I 

CONSTRUCTION 660 73 733 
! 

TOTAL ALLOCATION 741 73 814 I 
- --
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROGRAM: CITY OF RICHMOND SURFACE WATER TRANSMISSION LINES SUMMARY OF FUNDS (Thousands) 

Proposed Encumbrances (Thousands) 
CIP Project 
No. Project 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Total 

TL-5 18" LOW PRESSURE LINE: 443 42 485 
INTERCONNECTION WITH 
ROSENBERG FEED 

TL-6 24" LOW PRESSURE LINE: 1,102 103 1,205 
PLANT TO FM 2759 

TL-7 20" LOW PRESSURE LINE: 1,779 166 1,945 
FM 2759 TO PLANT NO. 3 

! 
, 

TRANSMISSION LINES 3,324 311 3,635 
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

I 

PROJECT: LOW PRESSURE SURFACE WATER TRANSMISSION LINE (TL-5) 

• 
DESCRI PTION: ROW ACQUISITION AND CONSTRUCTION OF AN 18" INTERCONNECTION 

WITH THE ROSENBERG FEED LINE 

Planned Encumbrances (Thousands) I 

Total I 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project : 
I 
, 

ACQUISITION 24 24 , 

I 

I 
, 

DESIGN 48 48 , 

I 
, 

CONSTRUCTION 371 42 413 , 

, 

I 

I 

TOTAL ALLOCATION 443 42 485 , 

I 
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

-
PROJECT: LOW PRESSURE SURFACE WATER TRANSMISSION LINE (TL-6) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF A 24 n LINE FROM 
THE SURFACE WATER TREATMENT PLANT TO FM 2759 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 60 60 

DESIGN 120 120 

CONSTRUCTION 922 103 1,025 

TOTAL ALLOCATION 1,102 103 1,205 
- - - - -~ --
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RICHMOND SURFACE WATER SUPPLYSTUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: LOW PRESSURE SURFACE WATER TRANSMISSION LINE (TL-7) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF A 20" LINE FROM 
FM 2759 TO STORAGE/PUMPING FACILITY AT PLANT NO. 3 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 97 97 

DESIGN 194 194 

CONSTRUCTION 1,488 166 1,654 

TOTAL ALLOCATION 1,779 166 1,945 
-- - - '---- _._- - ~--.~ 
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROGRAM: CITY OF RICHMOND GROUNDWATER PRODUCTION AND STORAGE FACILITIES SUMMARY OF FUNDS (Thousands) 

Proposed Encumbrances (Thousands) I 

I CIP Project 
I 

No. Project 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Total 
I 

, 

I 

GW-1 WATER PLANT NO. 4 AT 540 540 
FSPV 

, 

GW-2 NEW WELL AT PLANT 48 272 320 
NO. 2 

GW-3 STORAGE TANKS 104 591 415 415 320 1,845 

GROUNDWATER FACILITIES 588 376 591 415 415 320 2,705 

_ .. - ------ --L_~ ___ ._ '--~ 
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: GROUNDWATER PLANT NO. 4 AT FORT BEND PARTNERS VENTURE (GW-l) 

DESCRIPTION: GROUNDWATER PRODUCTION AND STORAGE FACILITY IMPROVEMENTS 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 27 27 

DESIGN 54 54 

CONSTRUCTION 459 459 

TOTAL ALLOCATION 540 540 
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: 1200 GPM WELL AT GROUNDWATER PLANT NO. 2 (GW-2) 

DESCRIPTION: GROUNDWATER PRODUCTION AND STORAGE FACILITY IMPROVEMENTS 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project I 

ACQUISITION I 

DESIGN 34 34 I 

I 
CONSTRUCTION 286 286 

TOTAL ALLOCATION 34 286 320 
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

GROUND AND ELEVATED STORAGE TANKS AT: GROUNDWATER PLANT NO.3. FORT BEND PARTNERS I 
PROJECT: (GW-3) VENTURE. GROUNDWATER PLANT NO.4. AREA ALONG US 90A EAST OF BRAZOS 

RIVER, 
I 

DESCRIPTION: GROUNDWATER PRODUCTION AND STORAGE FACILITY IMPROVEMENTS I 

I 
I 
I 
I 

Planned Encumbrances (Thousands) I 
I Total I 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project j 

I 

I 

ACQUISITION 21 21 16 93 
I 

35 I 
I 

-

DESIGN 69 41 41 32 183 

CONSTRUCTION 591 353 353 272 1.569 
I 
I 

TOTAL ALLOCATION 415 415 320 1.845 
I 

104 591 I 
I 

-_ .. _--- - _.- - -- _._- - -_._-

VII-I5 



RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

I 

PROGRAM: CITY OF RICHMOND DISTRIBUTION LINES SUMMARY OF FUNDS (Thousands) I 

Proposed Encumbrances (Thousands) 
i 

CIP Project I 

No. Project 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Total I 

I 

DL-l 12" LINE TO FBPV 46 264 310 

DL-2 12" LINE ALONG 84 471 555 
US 90A 

DL-3 8" LINE TO FBPV 26 149 175 
I 

I 

I 

DL-4 12" LINE ALONG US 59 54 306 350 

DL-5 INTERNAL SYSTEM 325 125 125 125 125 825 
LINE WORK 

DISTRIBUTION LINES 455 886 274 179 431 2,225 

--- -- - - --- - -
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

I 

PROJECT: 12" WATERLINE TO FORT BEND PARTNERS VENTURE (DL-I) I 

I 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF WATERLINES TO EXTEND 
DISTRIBUTION SYSTEM TO OUTLYING AREAS 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 15 15 

DESIGN 31 31 

CONSTRUCTION 264 264 

TOTAL ALLOCATION 46 264 310 
-- - --'------ ~. - - -
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: 12" WATERLINE TO PROJECTED DEVELOPMENT ALONG US 90A EAST OF CITY LIMITS (DL-2) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF WATERLINES TO EXTEND 
DISTRIBUTION SYSTEM TO OUTLYING AREAS 

Planned Encumbrances (Thousands) 
Total I 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 28 28 

DESIGN 56 56 

CONSTRUCTION 471 471 
i 

TOTAL ALLOCATION 84 471 555 
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: 8" WATERLINE TO FORT BEND PARTNERS VENTURE (DL-3) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF WATERLINES TO EXTEND 
DISTRIBUTION SYSTEM TO OUTLYING AREAS 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 9 9 

DESIGN 17 17 

CONSTRUCTION 149 149 

TOTAL ALLOCATION 26 149 175 
- - --- - ---- -
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

, 

PROJECT: 12" WATERLINE ALONG US 59 (DL-4) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF WATERLINES TO EXTEND 
DISTRIBUTION SYSTEM TO OUTLYING AREAS 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 18 18 

DESIGN 36 36 

CONSTRUCTION 306 306 

TOTAL ALLOCATION 54 306 360 
- -- ----- - - ---- -
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RICHMOND SURFACE WATER SUPPLY STUDY 1990 - 2030 CAPITAL IMPROVEMENT PLAN 

PROJECT: ADDITIONAL WATERLINES FOR EXISTING DISTRIBUTION SYSTEM WITHIN CITY LIMITS (DL-5) 

DESCRIPTION: ROW ACQUISITION AND CONSTRUCTION OF WATERLINES TO EXTEND 
I 

I 
DISTRIBUTION SYSTEM TO OUTLYING AREAS 

i 

Planned Encumbrances (Thousands) 
Total 

Project Allocation 1990-1994 1995-1999 2000-2004 2005-2009 2010-2019 2020-2030 Project 

ACQUISITION 16 6 6 6 6 40 

DESIGN 32 12 12 12 12 80 

CONSTRUCTION 277 107 107 107 107 705 

TOTAL ALLOCATION 325 125 125 125 125 825 
- -- - -- - ------ -- - - --- -
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APPENDIX VIII 

PROJECTED DEBT SERVICE SCHEDULES 

FOR 

ROSENBERG AND RICHMOND 
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December 20, 1988 

Mr. Larry Koonce 
Director of Finance 
City of Rosenberg 
P.O. Box 32 
Rosenberg, Texas 77471-0032 

Dear Larry: 

?/.J / .!J6tJ-,f.!JtJtJ 

DEC 21 198B 

As you requested, enclosed are projected debt service require­
ment schedules covering the issuance of revenue bonds by the Cities 
of Rosenberg and Richmond which are to be incorporated into a long 
range planning report being prepared by Dannenbaum Engineering 
Corporation. 

Included in this package are proposed time schedules of 
issuance of bonds which were prepared with two criteria in mind: 
(1) minimum bond issue size of $1,000,000 and (2) frequency of 
issuance as required by Dannenbaum's schedule of capital expen­
ditures; or in three-year intervals. This latter factor is impor­
tant in that it is in accordance with current arbitrage regulations 
requiring that bond proceeds be expended within three years after 
their issuance. 

The schedules reflect each individual bond issue; combined debt 
service schedule for each city (Schedules I and II) and the combined 
debt service of both cities together (Schedule III). We trust that 
these amortization tables satisfy the requirements for the planning 
report. However, if you have any questions or we can be of any 
further assistance, please don't hesitate to call. 

PCF:cm 
Enclosures 

cc: Mayor 
City Council 
City Manager 

d 
~~~e~~r~+. ~Fisher 

Vice President 



CITY OF ROSENBERG, TEXAS 

PROPOSED WATER SYSTEM IMPROVEMENTS 

YEAR OF 
ISSUE 

1990 

1994 

1997 

2000 

2005 

2008 

2011 

2016 

2019 

TOTAL 

PROJECTED BOliO SALE SCHEDULE 

PRINCIPAL 
AMOUNT 

$1,075,000 

3,230,000 

15,310,000 

2,430,000 

1,970,000 

3,345,000 

1,095,000 

2,020,000 

1,650,000 
-----------
$32,125,000 

MATURITIES 

1991-2010 

1995-2014 

1998-2017 

2001-2020 

2006-2025 

2009-2028 

2012-2031 

2017-2036 

2020-2039 

PREPARED BY MORONEY, BEISSNER & CO., INC. 

DATE: 
TIME: 
FILE: 

12/20/88 
14:22:57 
ROSREV1 



CITY OF ROSEl/BERG, TEXAS Schedule I 
PROJECTED WATER & S=:wER REVENUE BOND ISSU}JICE 

1990 - 2019 _____________ ~~_z ____ 

DEBT SERVICE SCHEDULE ___________ =z== ____ ~_ 

DATE PRINCIPAL COUPON INTEREST PERIOD TOTAL '. FI SeAL Tor AL 

8/ 1/90 43,000.00 43,000.00 43,000.00 
8/ 1/91 25,000.00 86,000.00 111,000.00 111,000.00 
8/ 1/92 25,000.00 84,000.00 109,000.00 109,000.00 
8/ 1/93 30,000.00 82,000.00 112,000.00 112,000.00 
8/ 1/94 30,000.00 208,800,00 238,800.00 238,800.00 

8/ 1/95 100,000.00 335,600.00 435,600,00 435,600.00 
8/ 1/96 110,000.00 327,600.00 437,600.00 437,600.00 
8/ 1/97 120,000,00 931,200.00 1,051,200.00 1,051,200.00 
8/ 1/98 465,000.00 1,534,000.00 1,999,000.00 1,999,000.00 
8/ 1/99 500,000.00 1,496,800.00 1,996,800.00 1,996,800.00 

8/ 1/ 0 540,000,00 1,554,000.00 2,094,000.00 2,094,000.00 
8/ 1/ 1 635,000,00 1,608,000.00 2,243,000.00 2,243,000.00 
8/ 1/ 2 690,000.00 1,557,200.00 2,247,200.00 2,247,200.00 
8/ 1/ 3 740,000.00 1,502,000.00 2,242,000.00 2,242,000.00 
8/ 11 4 800,000.00 1,442,800.00 2,242,800.00 2,242,800.00 

8/ 1/ 5 870,000.00 1,457,600.00 2,327,600.00 2,327,600.00 
8/ 1/ 6 985,000.00 1,466,800.00 2,451,800.00 2,451,800.00 
8/ 1/ 7 1,060,000.00 1,388,000.00 2,448,000.00 2,448,000.00 
8/ 1./ 8 1,135,000.00 1,437,000.00 2,572,000.00 2,572,000.00 
8/ 1/ 9 1,315,000.00 1,480,000.00 2,795,000.00 2,795,000.00 

8/ 1/10 1,415,000.00 1,374,800.00 2,789,800.00 2,789,800.00 
8/ 1/11 1,415,000.00 1,305,400.00 2,720,400.00 2,720,400.00 
8/ 1/12 1,555,000.00 1,236,000.00 2,791,000.00 2,791,000.00 
8/ 1/13 1,675,000.00 1,111,600.00 2,786,600.00 2,786,600.00 
8/ 1/14 1,815,000.00 977,600.00 2,792,600.00 2,792,600.00 

8/ 1/15 1,625,000.00 832,400.00 2,457,400.00 2,457,400.00 
8/ 1/16 1,755,000.00 783,200.00 2,538,200.00 2,538,200.00 
8/ 1/17 1,940,000.00 723,600.00 2,663,600.00 2,663,600.00 
8/ 1/18 540,000.00 568,400,00 1,108,400.00 1,108,400.00 

" 8/ 1/19 575,000.00 591,200.00 1,166,200.00 1,166,200.00 

8/ 1/20 660,000.00 611,200.00 1,271,200.00 1,271,200.00 
8/ 1/21 470,000.00 558,400.00 1,028,400.00 1,028,400.00 
8/ 1/22 500,000.00 520,800.00 1,020,800.00 1,020,800.00 
8/ 1/23 545,000.00 480,800.00 1,025,800.00 1,025,800.00 
8/ 1/24 585,000.00 437,200.00 1,022,200.00 1,022,200.00 

8/ 1125 635,000.00 390,400.00 1,025,400.00 1,025,400.00 
8/ 1/26 485,000.00 339,600.00 824,600.00 824,600.00 
8/ 1/27 520,000.00 300,800.00 820,800.00 820,800.00 
8/ 1/28 565,000.00 259,200.00 824,200.00 824,200.00 
8/ 1/29 270,000.00 214,000.00 484,000.00 484,000.00 

8/ 1/30 295,000,00 192,400.00 487,400.00 487,400.00 
8/ 1/31 320,000.00 168,800.00 488,800.00 488,800.00 
8/ 1/32 230,000.00 143,200,00 373,200.00 373,200.00 
8/ 1/33 250,000.00 124,800.00 374,800.00 374,800.00 
8/ 1/34 270,000,00 104,800.00 374,800.00 374,800.00 

8/ 1/35 290,000,00 83,200.00 373,200.00- 373,200.00 
8/ 1/36 315,000,00 60,000.00 375,000.00 375,000.00 
8/ 1/37 135,000.00 34,800.00 169,800.00 169,800.00 
8/ 1/38 145,000.00 24,000.00 169,000 .. 00 169,000.00 
8/ 1/39 155,000.00 12,400.00 167,400.00 167,400.00 

-------------- -------------- --------------
32,125,000.00 34,587,400.00 66,712,400.00 

ACCRUED 
32,125,000.00 34,587,400.00 66,712,400.00 



DATED 2/ 1/90 
BOND YEARS 
AVERAGE COUPON 
AVERAGE LIFE 
N I C % 
TIC % 

CITY OF ROSENBERG, TEXAS 
PROJECTED WATER & SEI,IER REVENUE BOND ISSUANCE 

1990 - 2019 

DEBT SERVICE SCHEDULE 

WITH DELIVERY OF 2/ 1/90 
789,857.500 

4.379 
24.587 

4.378942 % USING 100.0000000 
3.644347 % USING 100.0000000 

PREPARED BY ~RONE'l, BEISSNER & CO., INC, 

RUNDATE: 12-20-1988 @ 11:09:47 FILENAME: RB KEY: REVCa,m 



CITY OF ROSENBERG, TEXAS 
Sl,075,OOO WATER & SEWER REVENUE BONDS 

SERIES 1990 

DEBT SERVICE SCHEDULE 

DATE PRINCIPAL COUPON INTEREST PERIOD TOTAL . FISCAL TOTAL 

8/ 1/90 
8/ 1/91 
8/ 1/92 
8/ 1/93 
8/ 1/94 

8/ 1/95 
8/ 1/96 
8/ 1/97 
8/ 1/98 
8/ 1/99 

8/ 1/ 0 
8/ 1/ 1 
8/ 1/ 2 
8/ 1/ 3 
8/ 1/ 4 

8/ 1/ 5 
8/ 1/ 6 
8/ 1/ 7 
8/ 1/,8 
8/ 1/ 9 

8/ 1/10 

25,000.00 8.000000 
25,000.00 8.000000 
30,000.00 8.000000 
30,000.00 8.000000 

30,000.00 8.000000 
35,000.00 8.000000 
35,000.00 8.000000 
40,000.00 8.000000 
45,000.00 8.000000 

45,000.00 8.000000 
50,000.00 8.000000 
55,000.00 8.000000 
60,000.00 8.000000 
65,000.00 8.000000 

70,000.00 8.000000 
75,000.00 8.000000 
80,000.00 8.000000 
85,000.00 8.000000 
95,000.00 8.000000 

100,000.00 8.000000 

43,000.00 
86,000.00 
84,000.00 
82,000.00 
79,600.00 

77,200.00 
74,800.00 
72,000.00 
69,200.00 
66,000.00 

62,400.00 
58,800.00 
54,800.00 
50,400.00 
45,600.00 

40,400.00 
34,800.00 
28,800.00 
22,400.00 
15,600.00 

8,000.00 

43,000.00 
111,000.00 
109,000.00 
112,000.00 
109,600.00 

107,200.00 
109,800.00 
107,000.00 
109,200.00 
111,000.00 

107,400.00 
108,800.00 
109,800.00 
110,400.00 
110,600.00 

110,400.00 
109,800.00 
108,800.00 
107,400.00 
110,600.00 

108,000.00 

1,075,000.00 1,155,800.00 2,230,800.00 
ACCRUED 

1,075,000.00 1,155,800.00 2,230,800.00 

DATED 2/ 1/90 WIII! DELIVERY OF 2/ 1/90 
BOND YEARS 14,447.500 
AVERAGE COUPON 8.000 
AVERAGE LIFE 13.440 
N I C % 8.000000 % USING 100.0000000 
TIC % 8.000000 % USING 100.0000000 

PREPARED BY !DRONEY, BEISSHER & CO., INC. 

RUHDATE: 12-20-1988 8 10:32:16 FILENAME: RB KEY: 90REV 

43,000.00 
111,000.00 
103,000.00 
112,000.00 
109,600.00 

107,200.00 
109,800.00 
107,000.00 
109,200.00 
111,000.00 

107,400.00 
108,800.00 
109,800.00 
110,400.00 
110,600.00 

110,400.00 
109,800.00 
108,800.00 
107,400.00 
110,600.00 

108,000.00 



CITY OF ROSEl/BERG, TEX ... S 
53,230,000 WATER & SEWER REVE:IUE BCNDS 

SERIES 1994 

DEBT SERVICE SCHEDULE 

DATE PRINCIPAL COUPON INTEREST PERIOD TOTAL'. FISCAL TOTAL 

8/ 1/94 
8/ 1/95 
8/ 1/96 
8/ 1/97 
8/ 1/98 

8/ 1/99 
8/ 1/ 0 
8/ 1/ 1 
8/ 1/ 2 
8/ 1/ 3 

8/ 1/ 4 
8/ 1/ 5 
8/ 1/ 6 
8/ 1/ 7 
8/ 1/ 8 

8/ 1/ 9 
8/ 1/10 
8/ 1/11 
8/ 1/12 
8/ 1/13 

8/ 1/14 

70,000.00 8.000000 
75,000.00 8.000000 
85,000.00 8.000000 
90,000.00 8.000000 

95,000.00 8.000000 
105,000.00 8.000000 
110,000.00 8.000000 
120,000.00 8.000000 
130,000.00 8.000000 

140,000.00 8.000000 
155,000.00 8.000000 
165,000.00 8.000000 
180,000.00 8.000000 
190,000.00 8.000000 

210,000.00 8.000000 
225,000.00 8.000000 
240,000.00 8.000000 
260,000.00 8.000000 
280,000.00 8.000000 

305,000.00 8.000000 

129,200.00 
258,400.00 
252,800.00 
246,800.00 
240,000.00 

232,800.00 
225,200.00 
216,800.00 
208,000.00 
198,400.00 

188,000.00 
176,800.00 
164,400.00 
151,200.00 
136,800.00 

121,600.00 
104,800.00 
86,800.00 
67,600.00 
46,800.00 

24,400.00 

129,200.00 
328,400.00 
327,800.00 
331,800.00 
330,000.00 

327,800.00 
330,200.00 
326,800.00 
328,000.00 
328,400.00 

328,000.00 
331,800.00 
329,400.00 
331,200.00 
326,800.00 

331,600.00 
329,800.00 
326,800.00 
327,600.00 
326,800.00 

329,400.00 

3,230,000.00 3,477,600.00 6,707,600.00 
ACCRUED 

3,230,000.00 3,477,600.00 6,707,600.00 

DATED 2/ 1/94 
BOND YEARS 
AVERAGE COUPON 
AVERAGE LIFE 
N I C % 
TIC % 

WITB DELIVERY OF 2/ 1/94 
43,470.000 

8.000 
13.458 

8.000000 % USING 100.0000000 
8.000000 % USING 100.0000000 

PREPARED BY MORONEY, BEISSNER & CO., INC. 

RUNDATE: 12-20-1988 @ 10:36:10 fILENAME: RB 

• 

KEY: 94REV 

129,200.00 
328,400.00 
327,800.00 
331,800.00 
330,000.00 

327,800.00 
330,200.00 
326,800.00 
328,000.00 
328,400.00 

328,000.00 
331,800.00 
329,400.00 
331,200.00 
326,800.00 

331,600.00 
329,800.00 
326,800.00 
327,600.00 
326,800.00 

329,400.00 



CITY OF R~SENBERG, TEXAS 
S15,310,000 WA7!:R & SEWER REVENUE BOIlDS 

S!:RIES 1997 

DEBT SERVICE SCHEDULE 

DATE PRINCIPAL COUPON INTEREST PERIOD TOTAL '·FISCAL T07AL 

8/ 1/97 
8/ 1/98 
8/ 1/99 
8/ 1/ 0 
8/ 1/ 1 

8/ 1/ 2 
8/ 1/ 3 
8/ 1/ 4 
8/ 1/ 5 
8/ 1/ 6 

8/ 1/ 7 
8/ 1/ 8 
8/ 1/ 9 

~ 8/ 1/10 
8/ 1/11 

8/ 1/12 
8/ 1/13 
8/ 1/14 
8/ 1/15 
8/ 1i16 

8/ 1/17 

335,000.00 8.000000 
360,000.00 8.000000 
390,000.00 8.000000 
420,000.00 8.000000 

455,000.00 8.000000 
490,000.00 8.000000 
530,000.00 8.000000 
575,000.00 8.000000 
620,000.00 8.000000 

670,000.00 8.000000 
720,000.00 8.000000 
780,000.00 8.000000 
845,000.00 8.000000 
910,000.00 8.000000 

985,000.00 8.000000 
1,060,000.00 8.000000 
1,145,000.00 8.000000 
1,240,000.00 8.000000 
1,335,000.00 8.000000 

1,445,000.00 8.000000 

612,400,00 
1,224,800.00 
1,198,000.00 
1,169,200.00 
1,138,000.00 

1,104,400.00 
1,068,000.00 
1,028,800.00 

986,400.00 
940,400.00 

890,800.00 
837,200.00 
779,600.00 
717,200.00 
649,600.00 

576,800.00 
498,000.00 
413,200.00 
321,600.00 
222,400.00 

115,600.00 

612,400.00 
1,559,800.00 
1,558,000.00 
1,559,200.00 
1,558,000.00 

1,559,400.00 
1,558,000.00 
1,558,800.00 
1,561,400.00 
1,560,400.00 

1,560,800.00 
1,557,200.00 
1,559,600.00 
1,562,200.00 
1,559,600.00 

1,561,800.00 
1,558,000.00 
1,558,200.00 
1,561,600.00 
1,557,400.00 

1,560,600.00 

15,310,000.00 16,492,400.00 31,802,400.00 
ACCRIlED 

15,310,000.00 16,492,400.00 31,802,400.00 

DATED 2/ 1/97 
BOND YEARS 
AVERAGE COUPON 
AVERAGE LIFE 
N Ie % 
TIC % 

WITH DELIVERY OF 2/ 1/97 
206,155.000 

8.000 
13.465 

8.000000 % USING 100.0000000 
8.000000 Z USING 100.0000000 

PREPARED BY MORONEY, BEISSNER & CO., INC. 

RUNDATE: 12-20-1988 @ 10:39:38 FILENAME: RB KEY: 97R.EV 

612,400.00 
1,559,800.00 
1,558,000.00 
1, 559,20C .00 
1,558,000.00 

1,559,400.00 
1,558,000.00 
1,558,800.00 
1,561,400.00 
1,560,400.00 

1,560,800.00 
1,557,200.00 
1,559,600.00 
1,562,200.00 
1,559,600.00 

1,561,800.00 
1,558,000.00 
1,558,200.00 
1,561,600.00 
1,557,400.00 

1,560,600.00 



CITY OF F.C3EIlBERG, TEXAS 
$2,430,000 WAT;:? r. SEWER REVENUE BOt;OS 

SE?~ £3 2000 

DEB! SERVICE SCHEDULE 

DATE PRINCIPAL COUPON INTEREST PERIOD TOTAL '. FISCAL T07AL 

8/ 1/ 0 
8/ 1/ 1 
8/ 1/ 2 
8/ 1/ 3 
8/ 1/ 4 

8/ 1/ 5 
8/ 1/ 6 
8/ 1/ 7 
8/ 1/ 8 
8/ 1/ 9 

8/ 1/10 
8/ 1/11 
8/ 1/12 
8/ 1/13 
8/ 1/14 

8/ 1/15 
8/ 1/16 
8/ 1/17 
8/ H18 
8/ 1/19 

8/ 1/20 

55,000.00 8.000000 
60,000.00 8.000000 
60,000.00 8.000000 
65,000.00 8.000000 

70,000.00 8.000000 
80,000.00 8.000000 
8S,OOO.00 8.000000 
90,000.00 8.000000 

100,000.00 8.000000 

10S,OOO.00 8.000000 
11S,OOO.00 8.000000 
12S,OOO.00 8.000000 
135,000.00 8.000000 
14S,OOO.00 8.000000 

lSS,OOO.OO 8.000000 
170,000.00 8.000000 
180,000.00 8.000000 
195,000.00 8.000000 
210,000.00 8.000000 

230,000.00 8.000000 

97,200.00 
194,400.00 
190,000.00 
185,200.00 
180,400.00 

175,200.00 
169,600.00 
163,200.00 
lS6,400.00 
149,200.00 

141. 200.00 
132,800.00 
123,600.00 
113,600.00 
102,800.00 

91,200.00 
78,800.00 
65,200.00 
SO,800.00 
35,200.00 

18,400.00 

97,200.00 
249,400.00 
2S0,OOO.00 
24S,200.00 
24S,400.00 

24S,200.00 
249,600.00 
248,200.00 
246,400.00 
249,200.00 

246,200.00 
247,800.00 
246,600.00 
248,600.00 
247,800.00 

246,200.00 
248,800.00 
24S,200.00 
24S,800.00 
24S,200.00 

248,400.00 

2,430,000.00 2,614,400.00 5,044,400.00 
ACCRUED 

2,430,000.00 2,614,400.00 S,044,400.00 

DATED 2/ 1/ 0 
BOND YEARS 
AVERAGE COUPON 
AVERAGE LIFE 

i N I C % 
rIC % 

WITB DELIVERY OF 2/ 1/ 0 
32,680.000 

8.000 
13.449 

8.000000 % USING 100.0000000 
8.000000 % USING 100.0000000 

PREPARED BY MORONEY, BEISSNER & CO., INC. 

RUNOATE: 12-20-1988 @ 10:42:57 FILENAME: RB KEY: OOREV 

97,200.00 
249,400.00 
250,000.00 
245,200.00 
245,400.00 

245,200.00 
249,600.00 
248,200.00 
246,400.00 
249,200.00 

246,200.00 
247,800.00 
248,600.00 
248,600.00 
247,800.00 

246,200.00 
248,800.00 
245,200.00 
24S,800.00 
24S,200.00 

248,400.00 



'" 

CITY OF ROSENBERG, TEXAS 
$1,970,000 WATER & SEWER REVEIIUE BOIlDS 

SERIES 2005 

DEBT SERVICE SCHEDULE 

DATE PRINCIPAL COUPON INTEREST PERIOD TOTAL'. FISCAL TOTAL 

8/ 1/ 5 
8/ 1/ 6 
8/ 1/ 7 
8/ 1/ 8 
8/ 1/ 9 

8/ 1/10 
8/ 1/11 
8/ 1/12 
8/ 1/13 
8/ 1/14 

8/ 1/15 
8/ 1/16 
8/ 1/17 
8/ 1/18 
8/ 1/19 

8/ 1/20 
8/ 1/21 
8/ 1/22 
8/ 1/23 
8/ 1/24 

8/ 1/25 

45,000.00 8.000000 
45,000.00 8.000000 
50,000.00 8.000000 
55,000.00 8.000000 

60,000.00 8.000000 
65,000.00 8.000000 
70,000.00 8.000000 
75,000.00 8.000000 
80,000.00 8.000000 

85,000.00 8.000000 
95,000.00 8.000000 

100,000.00 8.000000 
110,000.00 8.000000 
115,000.00 8.000000 

125,000.00 8.000000 
135,000.00 8.000000 
145,000.00 8.000000 
160,000.00 8.000000 
170,000.00 8.000000 

185,000.00 8.000000 

78,800.00 
157,600.00 
154,000.00 
150,400.00 
146,400.00 

142,000.00 
137,200.00 
132,000.00 
126,400.00 
120,400.00 

114,000.00 
107,200.00 
99,600.00 
91,600.00 
82,800.00 

73,600.00 
63,600.00 
52,800.00 
41,200.00 
28,400.00 

14,800.00 

78,800.00 
202,600.00 
199,000.00 
200,400.00 
201,400.00 

202,000.00 
202,200.00 
202,000.00 
201,400.00 
200,400.00 

199,000.00 
202,200.00 
199,600.00 
201,600.00 
197,800.00 

198,600.00 
198,600.00 
197,800.00 
201,200.00 
198,400.00 

199,800.00 

1,970,000.00 2,114,800.00 4,084,800.00 
ACCRUED 

1,970,000.00 2,114,800.00 4,084,800.00 

DATED 2/ 1/ 5 
BOND YEARS 
AVERAGE COUPON 

• AVERAGE LIFE 
N I C % 
TIC % 

WITH DELIVERY OF 2/ 1/ 5 
26,435.000 

8.000 
13.419 
8.000000 % USING 100.0000000 
8.000000 % USING 100.0000000 

PREPARED BY MORONEY, BEISSNER & CO., INC. 

RUNDATE: 12-20-1988 @ 10:45:43 FILENAME: RB KEY: 05REV 

78,800.00 
202,600.00 
199,000.00 
200,400.00 
201,400.00 

202,000.00 
202,200.00 
202,000.00 
201,400.00 
200,400.00 

199,000.00 
202,200.00 
199,600.00 
201,600.00 
197,800.00 

198,600.00 
198,600.00 
197,800.00 
201,200.00 
198,400.00 

199,800.00 



CITY OF ROSEl/BERG, TEXAS 
$3,3.5,000 WATER &. SEWER REVENUE BONDS 

SERIES 2008 

DEBT SERVICE SCHEDULE 

DATE PRINCIPAL COUroN INTEREST PERIOD TOTAL '. FISCAL TOTAL 

8/ 1/ 8 
8/ 1/ 9 
8/ 1/10 
8/ 1/11 
8/ 1/12 

8/ 1/13 
8/ 1/1. 
8/ 1/13 
8/ 1/16 
8/ 1/17 

8/ 1/18 
8/ 1/19 
8/ 1/20 
8/ 1/21 
8/ 1/22 

8/ 1/23 
8/ 1/2. 
8/ 1/25 
8/ 1/26 
8/ 1/27 

8/ 1/28 

75,000.00 8.000000 
80,000.00 8.000000 
85,000.00 8,000000 
90,000.00 8.000000 

100,000.00 8.000000 
110,000.00 8.000000 
115,000.00 8.000000 
125,000.00 8.000000 
135,000.00 8.000000 

145,000.00 8.000000 
160,000.00 8.000000 
170,000.00 8.000000 
185,000.00 8.000000 
200,000.00 8.000000 

215,000.00 8.000000 
230,000.00 8.000000 
250,000.00 8.000000 
270,000.00 8.000000 
290,000.00 8.000000 

315,000.00 8.000000 

133,800.00 
267,600.00 
261,600.00 
255,200.00 
248,.00.00 

241,200.00 
233,200.00 
224,400.00 
215,200.00 
205,200.00 

194,400.00 
182,800.00 
170,000.00 
156, ~OO. 00 
141,600.00 

125,600.00 
108,400.00 
90,000.00 
70,000.00 
48,400.00 

25,200.00 

133,800.00 
342,600.00 
341,600.00 
340,200.00 
338,400.00 

341,200.00 
343,200.00 
339,400.00 
340,200.00 
340,200.00 

339,400.00 
342,800.00 
340,000.00 
341,.00. DO 
341,600.00 

340,600.00 
338,400.00 
340,000.00 
340,000.00 
338,400.00 

340,200.00 

3,3~5,OOO.00 3,598,600.00 6,943,600.00 
ACCRUED 

3,345,000.00 3,398,600.00 6,943,600.00 

DATED 2/ 1/ 8 
BOND YEARS 
AVERAGE COUroll 
AVERAGE LIFE 
II I C Z 
TIC Z 

WITB DELIVERY OF 2/ 1/ 8 
44,982.500 

8.000 
13 .• ~8 

8.000000 Z USING 100.0000000 
8.000000 Z USIIIG 100.0000000 

PREPARED BY ~IIEY, BEISSNER &. CO., INC. 

RUNDATE: 12-20-1988 I 10:36:18 FILENAME: RB KEY: 08REY 

133,800.00 
342,600.00 
341,600.00 
340,200.00 
338,400.00 

341,200.00 
343,200.00 
339,.00.00 
340,200.00 
340,200.00 

339,400.00 
342,800.00 
340,000.00 
341,.00.00 
341,600.00 

340,600.00 
338,400.00 
340,000.00 
340,000.00 
338,400.00 

340,200.00 



CITY OF ROSENBERG, TEXAS 
$1,095,000 WATER & SEWER REVENUE BONDS 

SERIES 2011 

DEBT SERVICE SCHEDULE 

DATE PRINCIPAL COUroN INTEREST PERIOD TOTAL ~ FISCAL TOTAL 

8/ 1/11 
8/ 1/12 
8/ 1/13 
8/ 1/1~ 

8/ 1/15 

8/ 1116 
81 1117 
81 1118 
81 1119 
81 1120 

81 1/21 
81 1122 
81 1123 
81 1124 
81 1125 

81 1126 
81 1/27 
81 1/28 
81 1/29 
8/ 1130 

81 1131 

25,000.00 
25,000.00 
30,000.00 
30,000.00 

30,000.00 
35,000.00 
40,000.00 
40,000.00 
45,000.00 

50,000.00 
50,000.00 
55,000.00 
60,000.00 
65,000.00 

70,000.00 
75,000.00 
80,000.00 
90,000.00 
95,000.00 

105,000.00 

8.000000 
8.000000 
8.000000 
8.000000 

8.000000 
8.000000 
8.000000 
8.000000 
8.000000 

8.000000 
8.000000 
8.000000 
8.000000 
8.000000 

8.000000 
8.000000 
8.000000 
8.000000 
8.000000 

8.000000 

43,800.00 
87,600.00 
85,600.00 
83,600.00 
81,200.00 

78,800.00 
76,400.00 
73,600.00 
70,400.00 
67,200.00 

63,600.00 
59,600.00 
55,600.00 
51,200.00 
46,400.00 

41,200.00 
35,600.00 
29,600.00 
23,200.00 
16,000.00 

8,400.00 

43,800.00 
112,600.00 
110,600.00 
113,600 .00 
111,200.00 

108,800.00 
111,400. 00 
113,600.00 
110,400.00 
112,200.00 

113,600.00 
109,600.00 
110,600.00 
111.200.00 
111,400.00 

111,200.00 
110,600.00 
109,600.00 
113,200.00 
111,000.00 

113,400.00 

1,095,000.00 1,178,600.00 2,273,600.00 
ACCRUED 

1,095,000.00 1,178,600.00 2,273,600.00 

DATED 21 1111 
BOND YEARS 
AVERAGE COUroN 
AVERAGE LIFE 
N I C % 
l' I C % 

WITH DELIVERY OF 21 1111 
14,732.500 

8.000 
13.454 

8.000000 % USING 100.0000000 
8.000000 % USING 100.0000000 

PREPARED BY MORONEY, BEISSNER & CO., INC. 

RUNDATE: 12-20-1988 8 10:53:20 FILENAME: RB KEY: 11REV 

43,800.00 
112,600.00 
110,600.00 
113,600.00 
111,200.00 

108,800.00 
111,400.00 
113,600.00 
110,400.00 
112,200.00 

113,600.00 
109,600.00 
110,600.00 
111,200.00 
111,400. 00 

111,200. 00 
110,600.00 
109,600.00 
113,200.00 
111,000.00 

113,400.00 



CITY OF ROSENBERG, TEXAS 
52 , 020 , 000 WATER & SEWER REVE1IUE BONDS 

SERIES 2016 

DEBT SER~ICE SCHEDULE 

DATE PRINCIPAL COUPON INTEREST PERIOD TOTAL '. FISCAL TOTAL 

8/ 1/16 
8/ 1/17 
8/ 1/18 
8/ 1/19 
8/ 1/20 

8/ 1/21 
8/ 1/22 
8/ 1/23 
8/ 1/24 
8/ 1/25 

8/ 1/26 
8/ 1/27 
8/ 1/28 
8/ 1/29 
8/ 1/30 

8/ 1/31 
8/ 1/32 
8/ 1/33 
8/ 1/34 
8/ 1/35 

8/ 1/36 

45,000.00 8.000000 
50,000.00 8.000000 
50,000.00 8.000000 
55,000.00 8.000000 

60,000.00 8.000000 
65,000.00 8.000000 
70,000.00 8.000000 
75,000.00 8.000000 
80,000.00 8.000000 

90,000.00 8.000000 
95,000.00 8.000000 

105,000.00 8.000000 
110,000.00 8.000000 
120,000.00 8.000000 

130,000.00 8.000000 
140,000.00 8.000000 
150,000.00 8.000000 
165,000.00 8.000000 
175,000.00 8.000000 

190,000.00 8.000000 

80,800.00 
161,600.00 
158,000.00 
154,000.00 
150,000.00 

145,600.00 
140,800.00 
135,600.00 
130,000.00 
124,000.00 

117,600.00 
110,400.00 
102,800.00 
94,400.00 
85,600.00 

76,000.00 
65,600.00 
54,400.00 
42,400.00 
29,200.00 

15,200.00 

80,800.00 
206,600.00 
208,000.00 
204,000.00 
205,000.00 

205,600.00 
205,800.00 
205,600.00 
205,000.00 
204,000.00 

207,600.00 
205,400.00 
207,800.00 
204,400.00 
205,600.00 

206,000.00 
205,600.00 
204,400.00 
207,400.00 
204,200.00 

205,200.00 

2,020,000.00 2,174,000.00 4,194,000.00 
ACCRUED 

2,020,000.00 2,174,000.00 4,194,000.00 

DATED 21 1/16 
BOND YEARS 
AVERAGE COUPON 
AVERAGE LIFE 

t N I C % 
TIC % 

WITH DELIVERY OF 2/ 1/16 
27,175.000 

8.000 
13.453 

8.000000 % USING 100.0000000 
8.000000 % USING 100.0000000 

PREPARED BY H:lRONEY, BEISSNER & CO., INC. 

RUNDATE: 12-20-1988 @ 10:59:19 FILENAME: RB KEY: 16REV 

80,800.00 
206,600.00 
208,000.00 
204,000.00 
205,000.00 

205,600.00 
205,800.00 
205,600.00 
205,000.00 
204,000.00 

207,600.00 
205,400.00 
207,800.00 
204,400.00 
205,600.00 

206,000.00 
205,600.00 
204,400.00 
207,400.00 
204,200.00 

205,200.00 



CITY OF ROSENBERG, TEXAS 
Sl,650,OOO WATER &. SEWER REVE:::;E BOliDS 

SERIES 2019 

DATE 

8/ 1/19 
8/ 1/20 
8/ 1/21 
8/ 1/22 
8/ 1/23 

8/ 1/24 
8/ 1/25 
8/ 1/26 
8/ 1/27 
8/ 1/28 

8/ 1/29 
8/ 1/30 
8/ 1/31 
8/ 1/32 
8/ 1/33 

8/ 1/34 
8/ 1/35 
81 1/36 
8/ 1/37 
8/ 1/38 

8/ 1/39 

PRINCIPAL 

35,000.00 
40,000.00 
40,000.00 
45,000.00 

50,000.00 
55,000.00 
55,000.00 
60,000.00 
65,000.00 

70,000.00 
80,000.00 
85,000.00 
90,000.00 

100,000.00 

105,000.00 
115,000.00 
125,000.00 
135,000.00 
145,000.00 

155,000.00 

DEBT SERVICE SCHEDULE 

COUPON 

8.000000 
8.000000 
8.000000 
8.000000 

8.000000 
8.000000 
8.000000 
8.000000 
8.000000 

8.000000 
8.000000 
8.000000 
8.000000 
8.000000 

8.000000 
8.000000 
8.000000 
8.000000 
8.000000 

8.000000 

INTEREST 

66,000.00 
132,000.00 
129,200.00 
126,000.00 
122,800.00 

119,200.00 
115,200.00 
110,800.00 
106,400.00 
101,600.00 

96,400.00 
90,800.00 
84,400.00 
77,600.00 
70,400.00 

62,400.00 
54,000.00 
44,800.00 
34,800.00 
24,000.00 

12,400.00 

PERIOD TOTAL 

66,000.00 
167,000.00 
169,200.00 
166,000.00 
167,800.00 

169,200.00 
170,200.00 
165,800.00 
166,400.00 
166,600.00 

166,400.00 
170,800.00 
169,400.00 
167,600.00 
170,400.00 

167,400.00 
169,000.00 
169,800.00 
169,800.00 
169,000.00 

167,400.00 

1,650,000.00 1,781,200.00 3,431,200.00 
ACCRUED 

1,650,000.00 1,781,200.00 3,431,200.00 

DATED 2/ 1/19 WITH DELIVERY OF 2/ 1/19 
BOND YEARS 22,265.000 
AVERAGE COUl'ON 8.000 
AVERAGE LIFE 13.494 

, N I C % 8.000000 % USING 100.0000000 
TIC % 8.000000 % USING 100.0000000 

PREPARED BY HDROHEY, BEISSNER &. CO., INC. 

RUNDATE: 12-20-1988 @ 11:01:59 FILENAME: RB KEY: 19REV 

FISCAL TOTAL 

66,000.00 
167,000.00 
169,200.00 
166,000.00 
167,800.00 

169,200.00 
170,200.00 
165,800.00 
166,400.00 
166,600.00 

166,400.00 
170,800.00 
169,400.00 
167,600.00 
170,400.00 

167,400.00 
169,000.00 
169,800.00 
169,800.00 
169,000.00 

167,400.00 



CITY OF RICHMOND, TEXAS 

PROPOSED WATER SYSTEM IMPROVEMENTS 

YEAR OF 
ISSUE 

1990 

1994 

1997 

2000 

2005 

2009 

2016 

2019 

TOTAL 

PROJECTED BOND SALE SCHEDULE 

PRINCIPAL 
Al'DUNT 

$1,065,000 

2,420,000 

9,725,000 

1,895,000 

1,255,000 

1,460,000 

1,025,000 

1,165,000 
-----------
$20,010,000 

MATURITIES 

1991-2010 

1995-2014 

1998-2017 

2001-2020 

2006-2025 

2010-2029 

2017-2036 

2020-2039 

PREPARED BY MORONEY, BEISSNER & CO., INC. 

DATE: 
TIME: 
FILE: 

12/20/88 
14:29:01 
ROSREV2 



CITY OF RIC~1OND, TEXAS Schedule II 
PROPOSED WATER & SEWER REVENUE BOND ISSUANCE 

1990 - 2019 _. ____ ac _____________ 

DEBT SERVICE SCHEDULE 

---------------------

DATE PRINCIPAL COUPON INTEREST PERIOD TOTAL FISCAL TOTAL 

8/ 1/90 42,600.00 42,600.00 42,600.00 
8/ 1/91 2~,OOO.00 85,200.00 110,200.00 110,200.00 
8/ 1/92 25,000.00 83,200.00 108,200.00 108,200.00 
8/ 1/93 25,000.00 81,200.00 106,200.00 106,200.00 
8/ 1/94 30,000.00 176,000.00 206,000.00 206,000.00 

8/ 1/95 85,000.00 270,400.00 355,400.00 355,400.00 
8/ 1/96 90,000.00 263,600.00 353,600.00 353,600.00 
8/ 1/97 95,000.00 645,400.00 740,400.00 740,400.00 
8/ 1/98 315,000.00 1,026,800.00 1,341,800.00 1,341,800.00 
8/ 1/99 345,000.00 1,001,600.00 1,346,600.00 1,346,600.00 

8/ 1/ 0 370,000.00 1,049,800.00 1,419,800.00 1,419,800.00 
8/ 1/ 1 440,000.00 1,096,000.00 1,536,000.00 1,536,000.00 
8/ 1/ 2 480,000.00 1,060,800.00 1,540,800.00 1,540,800.00 
8/ 1/ 3 520,000.00 1,022,400.00 1,542,400.00 1,542,400.00 
81 1/ 4 560,000.00 980,800.00 1,540,800.00 1,540,800.00 

8/ 1/5 605,000.00 986,200.00 1,591,200.00 1,591,200.00 
81 11 6 685,000.00 98B,OOO.00 1,673,000.00 1,673,000.00 
BI 1/ 7 735,000.00 933,200.00 l,66B,200.00 l,66B,200.00 
BI 1/ B 790,000.00 B74,400.00 1,664,400.00 1,664,400.00 
B/ 1/ 9 B50,OOO.00 B69,600.00 1,719,600.00 1,719,600.00 

BI 1/10 95~,OOO.00 B60,OOO.00 l,B15,OOO.00 1,815,000.00 
81 1/11 925,000.00 783,600.00 l,70B,600.00 1,708,600.00 
8/ 1/12 995,000.00 709,600.00 1,704,600.00 1,704,600.00 ~ 
BI 1/13 1,075,000.00 630,000.00 1,705,000.00 1,705,000.00 
8/ 1/14 1,170,000.00 5H,OOO.00 1,714,000.00 1,714,000.00 

81 1/1~ 1,005,000.00 450,400.00 1,45~,400.00 1,455,400.00 
81 1/16 1,090,000.00 411,000.00 1,501,000.00 1,501,000.00 
BI 1/17 1,200,000.00 364,BOO.00 l,564,BOO.00 l,564,BOO.00 
81 1/18 310,000.00 268,BOO.00 578,800.00 ~78,BOO.00 

81 1/19 330,000.00 290,600.00 620,600.00 620,600.00 

8/ 1/20 38~,OOO.00 310,800.00 695,800.00 695,BOO.00 
81 1/21 220,000.00 280,000.00 • 500,000. DO 500,000.00 
81 1/22 240,000.00 262,400. DO 502,400.00 ~02,400.00 

81 1/23 250,000.00 243,200.00 493,200.00 493,200.00 
81 1/24 280,000.00 223,200.00 503,200.00 503,200.00 

8/ 1/25 300,000.00 200,BOO.00 500,800.00 500,800.00 
8/ 1/26 195,000.00 176,800.00 371,800.00 371,BOO.00 
81 1/27 215,000.00 161,200.00 376,200.00 376,200.00 
81 1/26 220,000.00 144,000.00 364,000.00 364,000.00 
8/ 1/29 245,000.00 126,400.00 371,400.00 371,400.00 

8/ 1/30 115,000.00 106,600.00 221,800.00 221,BOO.00 
81 1/31 125,000.00 97,600.00 222,600.00 222,600.00 
81 1/32 135,000.00 87,600.00 222,600.00 222,600.00 
81 1/33 145,000.00 76,BOO.00 221,800.00 221,BOO.00 
BI 1/34 160,000.00 65,200.00 225,200.00 225,200.00 

8/ 1/35 170,000.00 52,400.00 222,400.00 222,400.00 
BI 1/36 180,000.00 38,BOO.00 218,800.00 21B,BOO.00 
8/ 1/37 95,000.00 24,400.00 119,400.00 119,400.00 
81 1/38 100,000.00 16,BOO.00 116,BOO .. 00 116,BOO.00 
81 1/39 110,000.00 8,BOO.00 118,BOO.00 llB,BOO.OO 

-------------- -------------- --------------
20,010,000.00 21,554,000.00 41,564,000.00 

ACCRUED 
2[).,010,OOO.00 21, 554,000.00 41,564,000.00 



DATED 2/ 1/90 
BOND YEARS 
AVERAGE COUPON 
AVERAGE LIFE 
N I C % 
TIC % 

CITY OF RICHMOND, TEXAS 
PROPOSED WATER & SEWER REVENUE BOlIO ISSUANCE 

1990 - 2019 

DEBT SERVICE SCHEDULE -------
WITH DELIVERY OF 2/ 1/90 

473,130.000 
4.556 

23.645 
4.555619 % USING 100.0000000 
3.832818 % USING 100.0000000 

FREPARED BY MORONEY, BEISSNER & CO., INC. 

RUNDATE: 12-20-1988 @ 11:49:06 FILENAME: RICH KEY: REVCCMB 



CITY OF RICHMOND, TEXAS 
Sl,065,OOO WATER & SEWER REVENUE BONDS 

SERIES 1990 ________ e ___ ._~ ______ 

DEBT SERVICE SCHEDULE 
-----

DATE PRINCIPAL COUPON INTEREST PERIOD TOTAL FISCAL TOTAL 

8/ 1/90 42,600.00 42,600.00 42,600.00 
8/ 1/91 25,000.00 8.000000 85,200.00 110,200.00 110,200.00 
8/ 1/92 25,000.00 8.000000 83,200.00 108,200.00 108,200.00 
8/ 1/93 25,000.00 8.000000 81,200.00 106,200.00 106,200.00 
8/ 1/94 30,000.00 8.000000 79,200.00 109,200.00 109,200.00 

8/ 1/95 3D,OOO.00 8.000000 76,800.00 106,800.00 106,800.00 
8/ 1/96 35,000.00 8.000000 74,400.00 109,400.00 109,400.00 
8/ 1/97 35,000.00 8.000000 71,600.00 106,600.00 106,600.00 
8/ 1/98 40,000.00 8.000000 68,800.00 108,800.00 108,800.00 
8/ 1/99 45,000.00 8.000000 65,600.00 110,600.00 110,600.00 

8/ 1/ 0 45,000.00 8.000000 62,000.00 107,000.00 107,000.00 
8/ 1/ 1 50,000.00 8.000000 58,400.00 108,400.00 108,400.00 
8/ 1/ 2 55,000.00 8.000000 54,400.00 109,400.00 109,400.00 
8/ 1/ 3 60,000.00 8.000000 50,000.00 110,000.00 110,000.00 
8/ 11 4 65,000.00 8.000000 45,200.00 110,200.00 110,200.00 

8/ 1/ 5 70,000.00 8.000000 40,000.00 110,000.00 110,000.00 
8/ 1/ 6 75,000.00 8.000000 34,400.00 109,400.00 109,400.00 
8/ 1/ 7 80,000.00 8.000000 28,400.00 108,400.00 108,400.00 
8/ 1/ 8 85,000.00 8.000000 22,000.00 107,000.00 107,000.00 
8/ 1/ 9 90,000.00 8.000000 15,200.00 105,200.00 105,200.00 

8/ 1/10 100,000.00 8.000000 8,000.00 108,000.00 108,000.00 
-------------- -------------- --------------

1,065,000.00 1,146,600.00 2,211,600.00 
ACCRUED 

1,065,000.00 1,146,600.00 2,211,600.00 

DATED 2/ 1/90 WITH DELIVERY OF 2/ 1/90 
BOND YEARS 14,332.500 
AVERAGE COUPON 8.000 
AVERAGE LIFE 13.458 
N I C % 8.000000 % USING 100.0000000 
TIC % 8.000000 % USING 100.0000000 

PREPARED BY M:lRONEY, BEISSNER & CO., INC. 

RUNDATE: 12-20-1988 @ 11:18:38 FILENAME: RICH KEY: 90REY 



CITY OF RICHMOND, TEXAS 
$2,~20,OOO WATER & SEWER REVESUE BONDS 

SERIES 199~ 

---==~ 
DEBT SERVICE SCHEDULE 
-----

DATE PRINCIPAL COUPON INTEREST PERIOD TOTAL FISCAL TOTAL 

8/ 1/9~ 96,800.00 96,800.00 96,800.00 
8/ 1/95 55,000.00 8.000000 193,600.00 248,600.00 248,600.00 
8/ 1/96 55,000.00 8.000000 189,200.00 244,200.00 244,200.00 
8/ 1/91 60,000.00 8.000000 184,800.00 244,800.00 244,800.00 
8/ 1/98 65,000.00 8.000000 180,000.00 245,000.00 245,000.00 

8/ 1/99 10,000,00 8.000000 114,800.00 244,800.00 244,800.00 
8/ 1/ 0 15,000.00 8.000000 169,200.00 244,200.00 244,200.00 
8/ 1/ 1 85,000.00 8.000000 153,200.00 248,200.00 248,200.00 
8/ 1/ 2 90,000.00 8.000000 155,~00.00 245,400.00 245,400.00 
8/ 1/ 3 100,000.00 8.000000 149,200.00 249,200.00 249,200.00 

8/ 1/ 4 105,000.00 8.000000 141,200.00 246,200.00 246,200.00 
8/ 1/ 5 115,000.00 8.000000 132,800.00 241,800.00 241,800.00 
8/ 1/ 5 125,000.00 8.000000 123,600.00 248,600.00 248,600.00 
8/ 1/ 1 135,000.00 8.000000 113,600.00 248,600.00 248,600.00 
8/ 1/ 8 145,000.00 8.000000 102,800.00 241,800.00 241,800.00 

8/ 1/ 9 155,000.00 8.000000 91,200.00 246,200.00 246,200.00 
8/ 1/10 110,000.00 8.000000 18,800.00 248,800.00 248,800.00 
8/ 1/11 180,000.00 8.000000 55,200.00 245,200.00 245,200.00 
8/ 1/12 195,000.00 8.000000 50,800.00 245,800.00 245,800.00 
8/ 1/13 210,000.00 8.000000 35,200.00 245,200.00 245,200.00 

8/ 1/14 230,000.00 8.000000 18,400.00 248,400.00 248,400.00 
-------------- -------------- --------------

2,420,000.00 2,610,800.00 5,030,800.00 ~ 

ACCRUED 
2,~20,OOO.00 2,510,800.00 5,030,800.00 

DATED 2/ 1/94 WITH DELIVERY OF 2/ 1/94 
BOND YEARS 32,635.000 
AVERAGE COUPON 8.000 
AVERAGE LIFE 13.486 
N I C % 8.000000 % USING 100.0000000 
TIC % 8.000000 % USING 100.0000000 

PREPARED BY~, BEISSNER & CO., INC. 

RUNDATE: 12-20-1988 @ 11:22:03 FILENAME: RICH KEY: 94REV 



CITY OF RICHMOND, TEXAS 
S9,72~,OOO WATER & SEWER REVENUE BONDS 

SERIES 1997 
----------
DEBT SERVICE SCHEDULE 

---------------------

DATE PRINCIPAl. COUPON INTEREST PERIOD TOTAl. FISCAl. TOrAL 

8/ 1/97 389,000.00 389,000.00 389,000.00 
8/ 1/98 210,000.00 8.000000 778,000.00 988,000.00 988,000.00 
8/ 1/99 230,000.00 8.000000 761,200.00 991,200.00 991,200.00 
8/ 1/ 0 2~O,OOO.00 8.000000 742,800.00 992,800.00 992,800.00 
8/ 1/ 1 26~,OOO.00 8.000000 722,800.00 987,800.00 987,800.00 

8/ 1/ 2 290,000.00 8.000000 701,600.00 991,600.00 991,600.00 
8/ 1/ 3 310,000.00 8.000000 678,400.00 988,~00.00 988,400.00 
8/ 1/ 4 33~,OOO.00 8.000000 6~3,600.00 988,600.00 988,600.00 
8/ 1/ ~ 36~,OOO.00 8.000000 626,800.00 991,800.00 991,800.00 
8/ 1/ 6 39~,OOO.00 8.000000 597,600.00 992,600.00 992,600.00 

8/ 1/ 7 42~,OOO.00 8.000000 ~66,OOO.00 991,000.00 991,000.00 
8/ 1/ 8 460,000.00 8.000000 ~32,OOO.00 992,000.00 992,000.00 
8/ 1/ 9 49~,OOO.00 8.000000 495,200.00 990,200.00 990,200.00 
8/ 1/10 535,000.00 8.000000 455,600.00 990,600.00 990,600.00 
8/ 1/11 580,000.00 8.000000 412,800.00 992,800.00 992,800.00 

8/ 1/12 625,000.00 8.000000 366,400.00 991,400.00 991,400.00 
8/ 1/13 67~, ODD. DO 8.000000 316,400.00 991,400.00 991,400.00 
8/ 1/14 730,000.00 8.000000 262,400.00 992,400.00 992,400.00 
8/ 1/15 78~,OOO.00 8.000000 204,000.00 989,000.00 989,000.00 
8/ 1/16 850,000.00 8.000000 141,200.00 991,200.00 991,200.00 

8/ 1/17 91~,OOO.00 8.000000 73,200.00 988,200.00 988,200.00 
-------------- -------------- --------------

9,725,000.00 10,477,000.00 20,202,000.00 
ACCRUED 

9,72~,OOO.00 10,477,000.00 20,202,000.00 

DATED 2/ 1/97 WITS DELIVERY OF 2/ 1/97 
BOND YEARS 130,962.~00 

AVERAGE COUPON 8.000 
AVERAGE LIFE 13.467 
N I C % 8.000000 % USING 100.0000000 
TIC % 8.000000 % USING 100.0000000 

PREPARED BY MCRaNEY, BEISSNER & CO., INC. 

RUNDATE: 12-20-1988 8 11:25:45 FILENAME: RICH KEY: 97REV 



CITY OF RICHMOND, TEXAS 
51,895,000 WATER &. SEWER REVENUE BONDS 

SERIES 2000 

---------------------
DEBT SERVICE SCHEDULE 
_______ =_a-= _________ 

DATE PRINCIPAL COUPON INTEREST PERIOD TOTAL FISCAL TOTAL 

8/ 1/ 0 75,800.00 75,800.00 75,800.00 
8/ 1/ 1 40,000.00 8.000000 151,600.00 191,600.00 191,600.00 
8/ 1/ 2 45,000.00 8.000000 148,400.00 193,400.00 193,400.00 
8/ 1/ 3 50,000.00 8.000000 144,800.00 194,800.00 194,800.00 
8/ 1/ 4 55,000.00 8.000000 140,800.00 195,800.00 195,800.00 

8/ 1/ 5 55,000.00 8.000000 136,400.00 191,400.00 191,400.00 
8/ 1/ 6 60,000.00 8.000000 132,000.00 192,000.00 192,000.00 
8/ 1/ 7 65,000.00 8.000000 127,200.00 192,200.00 192,200.00 
8/ 1/ 8 70,000.00 8.000000 122,000.00 192,000.00 192,000.00 
8/ 1/ 9 75,000.00 8.000000 116,400.00 191,400.00 191,400.00 

8/ 1/10 85,000.00 8.000000 110,400.00 195,400.00 195,400.00 
8/ 1/11 90,000.00 8.000000 103,600.00 193,600.00 193,600.00 
8/ 1/12 95,000.00 8.000000 96,400.00 191,400.00 191,400.00 
8/ 1/13 105,000.00 8.000000 88,800.00 193,800.00 193,800.00 
8/ 1/14 115,000.00 8.000000 80,400.00 195,400.00 195,400.00 

8/ 1/15 120,000.00 8.000000 71,200.00 191,200.00 191,200.00 
8/ 1/16 130,000.00 8.000000 61,600.00 191,600.00 191,600.00 
8/ 1/17 140,000.00 8.000000 51,200.00 191,200.00 191,200.00 
8/ 1/18 155,000.00 8.000000 40,000.00 195,000.00 195,000.00 
8/ 1/19 165,000.00 8.000000 27,600.00 192,600.00 192,600.00 

8/ 1/20 180,000.00 8.000000 14,400.00 194,400.00 194,400.00 
-------------- -------------- --------------

1,895,000.00 2,041,000.00 3,936,000.00 
ACCRUED 

1,895,000.00 2,041,000.00 3,936,000.00 

DATED 2/ 1/ 0 WITH DELIVERY OF 2/ 1/ 0 
BOND YEARS 25,512.500 
AVERAGE COUPON 8.000 
AVERAGE LIFE 13.463 
II I C % 8.000000 % USING 100.0000000 
TIC % 8.000000 % USING 100.0000000 

PREPARED BY MORONEY, BEISSNER &. CO., INC. 

RUNDATE: 12-20-1988 @ 11:29:04 FILENAME: RICH KEY: OOREV 



CITY OF RICHMOND, TEXAS 
51,255,000 WATER & SEWER REVENUE BONDS 

SERIES 2005 

DEBT SERVICE SCHEDULE 

DATE PRINCIPAL COUPON INTEREST PERIOD TOTAL 

8/ 1/ 5 
8/ 1/ 6 
8/ 1/ 7 
8/ 1/ 8 
8/ 1/ 9 

8/ 1/10 
8/ 1/11 
8/ 1/12 
8/ 1/13 
8/ 1/14 

8/ 1/15 
8/ 1/16 
8/ 1/17 
8/ 1/18 
8/ 1/19 

8/ 1/20 
8/ 1/21 
8/ 1/22 
8/ 1/23 
8/ 1/24 

8/ 1/25 

30,000.00 8.000000 
30,000.00 8.000000 
30,000.00 8.000000 
35,000.00 8.000000 

35,000.00 8.000000 
40,000.00 8.000000 
45,000.00 8.000000 
45,000.00 8.000000 
50,000.00 8.000000 

55,000.00 8.000000 
60,000.00 8.000000 
65,000.00 8.000000 
70,000.00 8.000000 
75,000.00 8.000000 

80,000.00 8.000000 
85,000.00 8.000000 
95,000.00 8.000000 

100,000.00 8.000000 
110,000.00 8.000000 

120,000.00 8.000000 

50,200.00 
100,400.00 
98,000.00 
95,600.00 
93,200.00 

90,400.00 
87,600.00 
84,400.00 
80,800.00 
77,200.00 

73,200.00 
68,800.00 
64,000.00 
58,800.00 
53,200.00 

47,200.00 
40,800.00 
34,000.00 
26,400.00 
18,400.00 

9,600.00 

50,200.00 
130,400.00 
128,000.00 
125,600.00 
128,200.00 

125,400.00 
127,600.00 
129,400.00 
125,800.00 
127,200.00 

128,200.00 
128,800.00 
129,000.00 
128,800.00 
128,200.00 

127,200.00 
125,800.00 
129,000.00 
126,400.00 
128,400.00 

129,600.00 

1,255,000.00 1,352,200.00 2,607,200.00 
ACCRUED 

1,255,000.00 1,352,200.00 2,607,200.00 

DATED 2/ 1/ 5 
BOND YEARS 
AVERAGE COUPON 
AVERAGE LIFE 
N I C % 
TIC % 

WITB DELIVERY OF 2/ 1/ 5 
16,902.S00 

8.000 
13.468 

8.000000 % USING 100.0000000 
8.000000 % USING 100.0000000 

PREPARED BY MORONEY, BEISSNER & CO., INC. 

RUNDATE: 12-20-1988 @ 11:30:59 FILENAME: RICH KEY: OSIU:V 

FISCAL TOTAL 

50,200.00 
130,400.00 
128,000.00 
125,600.00 
128,200.00 

125,400.00 
127,600.00 
129,400.00 
125,800.00 
127,200.00 

128,200.00 
128,800.00 
129,000.00 
128,800.00 
128,200.00 

127,200.00 
125,800.00 
129,000.00 
126,400.00 
128,400.00 

129,600.00 



CITY OF RICHI~!lD, TEXAS 
$1,460,000 WATER & SEWER REVENUE BONDS 

SERIES 2009 _______ ce .. ______ • ___ 

DEBT SERVICE SCHEDULE -----=-
DATE PRINCIPAL COUPON INTEREST PERIOD TOTAL FISCAL TOTAL 

8/ 1/ 9 58,400.00 58,400.00 58,400.00 
8/ 1/10 30,000.00 8.000000 116,800.00 146,800.00 146,800.00 
8/ 1/11 35,000.00 8.000000 114,400.00 149,400.00 149,400.00 
8/ 1/12 35,000.00 8.000000 111,600.00 146,600.00 146,600.00 
8/ 1/13 40,000.00 8.000000 108,800.00 148,800.00 148,800.00 

8! 1/14 45,000.00 8.000000 105,~00.00 150,600.00 150,600.00 
8/ 1/15 45,000.00 8.000000 102,000.00 147,000.00 147,000.00 
8/ 1/16 50,000.00 8.000000 98,400.00 148,400.00 148,400.00 
8/ 1/17 55,000.00 8.000000 94,400.00 149,400.00 149,400.00 
8/ 1/18 60,000.00 8.000000 90,000.00 150,000.00 150,000.00 

8/ 1/19 65,000.00 8.000000 85,200.00 150,200.00 150,200.00 
8/ 1/20 70,000.00 8.000000 80,000.00 150,000.00 150,000.00 
8/ .1/21 75,000.00 8.000000 74,400.00 149,400.00 149,400.00 
8/ 1/22 80,000.00 8.000000 68,400.00 148,400.00 148,400.00 
8/ 1/23 85,000.00 8.000000 62,000.00 147,000.00 147,000.00 

8/ 1/24 95,000.00 8.000000 55,200.00 150,200.00 150,200.00 
8/ 1/25 100,000.00 8.000000 47,600.00 147,600.00 147,600.00 
8/ 1/26 110,000.00 8.000000 39,600.00 149,600.00 149,600.00 
8/ 1/27 120,000.00 8.000000 30,800.00 150,800.00 150,800.00 
8/ 1/28 125,000.00 8.000000 21,200.00 146,200.00 146,200.00 

8/ 1/29 140,000.00 8.000000 11,200.00 151,200.00 151,200.00 
-------------- -------------- --------------

1,460,000.00 1,576,000.00 3,036,000.00 
ACCRUED 

1,460,000.00 1,576,000.00 3,036,000.00 

DATED 2/ 1/ 9 WITH DELIVERY OF 2/ 1/ 9 
IIOIID YEARS 19,700.000 
AVERAGE COUPON 8.000 
AVERAGE LIFE 13.493 
II I C % 8.000000 % USIIiG 100.0000000 
TIC % 8.000000 % USING 100.0000000 

PREPARED BY MORONEY, BEISSNER & CO., INC. 

RUNDATE: 12-20-1988 8 11:34:54 FILENAME: RICB KEY: 09REV 



· . CITY OF RICHMOND, TEXAS 
$1,025,000 WATER & SEWER REVENUE BONDS 

SERIES 2016 
---------
DEBT SERVICE SCHEDULE 
--------

DATE PRINCIPAL COUPON INTEREST PERIOD TOTAL FI SCAL TOTAL 

8/ 1/16 41,000.00 41,000.00 41,000.00 
8/ 1/17 25,000.00 8.000000 82.000.00 107,000.00 107,000.00 
8/ 1/18 25,000.00 8.000000 80,000.00 105,000.00 105,000.00 
8/ 1/19 25,000.00 8.000000 78,000.00 103.000.00 103,000.00 
8/ 1/20 30,000.00 8.000000 76,000.00 106,000.00 106,000.00 

8/ 1/21 30,000.00 8.000000 73,600.00 103,600.00 - 103,600.00 
8/ 1/22 35,000.00 8.000000 71,200.00 106,200.00 106,200.00 
8/ 1/23 35,000.00 8.000000 68,400.00 103,400.00 103,400.00 
8/ 1/24 40,000.00 8.000000 65,600.00 105,600.00 105,600.00 
8/ 1/25 40,000.00 8.000000 62,400.00 102,400.00 102,400.00 

8/ 1/26 45,000.00 8.000000 59,200.00 104,200.00 104,200.00 
8/ 1/27 50,000.00 8.000000 55,600.00 105,600.00 105,600.00 
8/ 1/28 50,000.00 8.000000 51,600.00 101,600.00 101,600.00 
8/ 1/29 55,000.00 8.000000 47,600.00 102,600.00 102,600.00 
8/ 1/30 60,000.00 8.000000 43,200.00 103,200.00 103,200.00 

8/ 1/31 65,000.00 8.000000 38,400.00 103,400.00 103,400.00 
8/ 1/32 70,000.00 8.000000 33,200.00 103,200.00 103,200.00 
8/ 1/33 75,000.00 8.000000 27,600.00 102,600.00 102,600.00 
8/ 1/34 85,000.00 8.000000 21,600.00 106,600.00 106,600.00 
8/ 1/35 90,000.00 8.000000 14,800.00 104,800.00 104,800.00 

8/ 1/36 95,000.00 8.000000 7,600.00 102,600.00 102,600.00 
-------------- -------------- --------------

1,025,000.00 1,098,600.00 2,123,600.00 
ACCRUED 

1,025,000.00 1,098,600.00 2,123,600.00 

DATED 2/ 1/16 WITB DELIVERY OF 2/ 1/16 
BOND YEARS 13,732.500 
AVERAGE COUPON 8.000 
AVERAGE LIFE 13.398 
N I C % 8.000000 % USING 100.0000000 
TIC % 8.000000 % USING 100.0000000 

PREPARED BY MORONEY, BEISSNER & CO., INC. 

RUNDATE: 12-20-1988 @ 11:37:10 FILENAME: RICB ICEY: 16REV 



CITY OF RICHMOND, TEXAS 
$1,165,000 WATER & SEWER REVENUE BONDS 

SERIES 2019 
-------
DEBT SERVICE SCHEDULE 
--------

DATE PRINCIPAL COUPON INTEREST PERIOD TOTAL FISCAL TOTAL 

8/ 1/19 46,600.00 46,600.00 46,600.00 
8/ 1/20 25,000.00 8.000000 93,200.00 118,200.00 118,200.00 
8/ 1/21 30,000.00 8.000000 91,200.00 121. 200.00 121,200.00 
8/ 1/22 30,000.00 8.000000 88,800.00 118,800.00 118,800.00 
8/ 1/23 30,000.00 8.000000 86,400.00 116,400.00 116,400.00 

8/ 1/24 35,000.00 8.000000 84,000.00 119,000.00 119,000.00 
8/ 1/25 40,000.00 8.000000 81,200.00 121,200.00 121,200.00 
8/ 1/26 40,000.00 8.000000 78,000.00 118,000.00 118,000.00 
8/ 1/27 45,000.00 8.000000 74,800.00 119,800.00 119,800.00 
8/ 1/28 45,000.00 8.000000 71,200.00 116,200.00 116,200.00 

• 
8/ 1/29 50,000.00 8.000000 67,600.00 U7,600.00 117,600.00 
8/ 1/30 55,000.00 8.000000 63,600.00 118,600.00 118,600.00 
8/ 1/31 60,000.00 8.000000 59,200.00 119,200.00 119,200.00 
8/ 1/32 65,000.00 8.000000 54,400.00 119,400.00 119,400.00 
8/ 1/33 70,000.00 8.000000 49,200.00 119,200.00 U9,200.00 

8/ 1/34 75,000.00 8.000000 43,600.00 118,600.00 118,600.00 
8/ 1/35 80,000.00 8.000000 37,600.00 117,600.00 117,600.00 
8/ 1/36 85,000.00 8.000000 31,200.00 116,200.00 U6,200 .00 
8/ 1/37 95,000.00 8.000000 24,400.00 119,400.00 119,400.00 
8/ 1/38 100,000.00 8.000000 16,800.00 116,800.00 116,800.00 

8/ 1/39 110,000 .00 8.000000 8,800.00 118,800.00 118,800.00 
-------------- -------------- --------------

1,165,000.00 1,251,800.00 2,416,800.00 
ACCRUED 

1,165,000.00 1,251,800.00 2,416,800.00 

DATED 2/ 1/19 WITB DELIVERY OF 2/ 1/19 
BOND YEARS 15,647.500 
AVERAGE COUPON 8.000 
AVERAGE LIFE 13.431 
N I C % 8.000000 % USING 100.0000000 
TIC % 8.000000 % USING 100.0000000 

PREPARED BY MORONEY, BEISSHER & CO., INC. 

RUNDATE: 12-20-1988 @ 11:39:16 FILENAME: RICH KEY: 19REV 



SCHEDULE I II 

CITIES OF ROSENBERG AND RICHMOND 

PROPOSED WATER SYSTEM IMPROVEMENTS 

PROJECTED COMBINED DEBT SERVICE REQUIREMENTS 

FISCAL CITY OF ROSENBERG CITY OF RICHMOND TOTAL 
YEAR END PROPOSED PROPOSED COMBINED 

9/30 DEBT SERVICE (1) DEBT SERVICE (2) DEBT SERVICE 

1990 $43,000 $42,600 $85,600 
1991 111,000 110,200 221,200 
1992 109,000 108,200 217,200 
1993 112,000 106,200 218,200 
1994 238,800 206,000 444,800 
1995 435,600 355,400 791,000 
1996 437,600 353,600 791,200 
1997 1,051,200 740,400 1,791,600 
1998 1,999,000 1,341,800 3,340,800 
1999 1,996,800 1,346,600 3,343,400 
2000 2,094,000 1,419,800 3,513,800 
2001 2,243,000 1,536,000 3,779,000 
2002 2,247,200 1,540,800 3,788,000 
2003 2,242,000 1,542,400 3,784,400 
2004 2,242,800 1,540,800 3,783,600 
2005 2,327,600 1,591,200 3,918,800 
2006 2,451,800 1,673,000 4,124,800 
2007 2,448,000 1,668,200 4,116,200 
2008 2,572,000 1,664,400 4,236,400 
2009 2,795,000 1,719,600 4,514,600 
2010 2,789,800 1,815,000 4,604,800 
2011 2,720,400 1,708,600 4,429,000 
2012 2,791,000 1,704,600 4,495,600 
2013 2,786,600 1,705,000 4,491,600 
2014 2,792,600 1,714,000 4,506,600 
2015 2,457,400 1,455,400 3,912,800 
2016 2,538,200 1,501,000 4,039,200 
2017 2,663,600 1,564,800 4,228,400 
2018 1,108,400 578,800 1,687,200 
2019 1,166,200 620,600 1,786,800 
2020 1,271,200 695,800 1,967,000 

CONTINUED ON NEXT PAGE 



FISCAL CITY OF ROSENBERG 
YEAR END PROPOSED 
9/30 DEBT SERVICE (1) 

SCHEDULE III CONTINUED 

CITY OF RICHMOND 
PROPOSED 
DEBT SERVICE (2) 

TOTAL 
COMBINED 
DEBT SERVICE 

----------------------------------------------------------------
2021 1,028,400 500,000 1,528,400 
2022 1,020,800 502,400 1,523,200 
2023 1,025,800 493,200 1,519,000 
2024 1,022,200 503,200 1,525,400 
2025 1,025,400 500,800 1,526,200 
2026 824,600 371,800 1,196,400 
2027 820,800 376,200 1,197,000 
2028 824,200 364,000 1,188,200 
2029 484,000 371,400 855,400 
2030 487,400 221,800 709,200 
2031 488,800 222,600 711,400 
2032 373,200 222,600 595,800 
2033 374,800 221,800 596,600 
2034 374,800 225,200 600,000 
2035 373,200 222,400 595,600 
2036 375,000 218,800 593,800 
2037 169,800 119,400 289,200 
2038 169,000 116,800 285,800 
2039 167,400 118,800 286,200 

----------------------------------------------
$66,712,400 $41,564,000 $108,276,400 

(1) FRet! SCHEDULE I 
(2) FRet! SCBEDULE II 

DATE: 12/20/88 
TIME: 13:06:30 
FILE: ROS REV 

PREPARED BY MORONEY, BEISSNER &. CO. , INC. 
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PROJECTED DEMAND AVAILABLE 
(ADF) PLANT TOTAL S.W. 

CAPACITY REQUIRED 
YEAR 11/0 CONS. W/CONS. (ADF) (AVG+PEAK) 

(MGD) (MGD) 
1990 4.07 -0-
1991 4.22 4.20 -0-
1992 4.36 4.33 -0-
1993 4.51 4.47 -0-
1994 4.65 4.60 -0-
1995 4.80 4.73 -0-
1996 5.18 5.07 -0-
1997 5.55 5.41 -0-
1998 5.93 5.74 -0-
1999 6.30 6.08 -0-
2000 6.68 6.42 6.42 2343 
2001 7.07 6.78 6.42 2343 
2002 7.47 7.14 6.42 2343 
2003 7.86 7.50 6.42 2343 
2004 8.26 7.86 6.42 2343 
2005 8.65 8.22 6.42 2343 
2006 9.04 8.58 6.42 2343 
2007 9.44 8.94 6.42 2343 
2008 9.83 9.30 6.42 2343 

I 
2009 10.23 9.66 6.42 2343 

~ 2010 10.62 10.02 10.02 3657 
2011 10.98 10.34 10.02 3657 
2012 11.35 10.67 10.02 3698 
2013 II. 71 10.99 10.02 3729 
2014 12.08 11.31 10.02 3760 
2015 12.44 11.64 10.02 3791 

.-, 2016 12.80 11.96 10.02 3822 
~ ----~ 

TABLE 8.3 

ANNUAL COST SUMMARY FOR FINAL RECOMMENDED PLAN 
CITY OF ROSENBERG 

SURFACE WATER 

RAW WATER COSTS OPERATION 
AND 

FUTURE BRA CURRENT BRA HL&P CANAL MAINTENANCE 

$12,000 
12,000 
12,000 

. - $469,000 $136,000 $1,078,000 
- 469,000 136,000 1,078,000 
- 469,000 136,000 1,078,000 
- 469,000 136,000 1,078,000 
- 469,000 136,000 1,078,000 
- 469,000 136,000 1,078,000 
- 469,000 136,000 1,078,000 

18,000 469,000 136,000 1,078,000 
18,000 469,000 136,000 1,078,000 
18,000 469,000 136,000 1,078,000 

- 731,000 212,000 1,682,000 
- 731,000 212,000 1,682,000 
- 731,000 214,000 1,701,000 
- 731,000 216,000 1,715,000 
- 731,000 218,000 1,730,000 
- 731,000 220,000 1,744,000 
- 731,000 222,000 1,758,000 

GROUNDWATER 

TOTAL G.II. OPERATION CAPITAL I 

REQUIRED AND EXPENDI-
I (AVG+PEAK) MAINTENANCE TURES 

(MG) 
1632 $1,142,000 $145,000 
1684 1,179,000 820,000 
1736 1,215,000 16,000 
1792 1,254,000 70,000 
1845 1,292,000 347,000 
1897 1,328,000 1,125,000 
2033 1,423,000 1,693,000 
2170 1,519,000 1,121,000 
2302 1,611,000 7,761,000 
2438 1,707,000 6,249,000 

231 162,000 2,143,000 
376 263,000 24,000 
520 364,000 214,000 
664 465,000 -
809 566,000 -
953 667,000 84,000 

1097 768,000 326,000 
1241 869,000 1,522,000 
1386 970,000 1,138,000 , 
1531 1,072,000 1,016,000 ' 
361 253,000 1,127,000 
489 342,000 857,000 
581 407,000 21~,OOO I 
680 476,000 
778 545,000 -
876 613,000 

234,000 I 975 683,000 
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YEAR 

2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

PROJECTED DEMAND 
(ADF) 

WIO CONS. W/CONS. 

13.17 12.2B 
13.53 12.60 
13.90 12.93 
14.26 13.25 
14.62 13.57 
14.98 13.90 
15.34 14.22 
15.70 14.54 
16.06 14.87 
16.42 15.19 
16.78 15.51 
17.14 15.83 
17.50 16.16 
17.86 16.48 

AVAILABLE 
PLANT TOTAL S.W. 

CAPACITY REQUIRED 
(ADF) (AVG+PEAK) 

10.02 3853 
10.02 3884 
10.02 3915 
13.25 4926 
13.25 4957 
13.25 4988 
13.25 5019 
13.25 5050 
13.25 5264 
13.25 5295 
13.25 5326 
13.25 5357 
13.25 5387 
13.25 5418 

TABLE 8.3 (CONT'D) 

ANNUAL COST SUMMARY FOR FINAL RECOMMENDED PLAN 
CITY OF ROSENBERG 

SURFACE WATER 

RAW WATER COSTS OPERATION 
AND 

FUTURE BRA CURRENT BRA HLiP CANAL MAINTENANCE 

$24,000 $731,000 $223,000 $1,772,000 
24,000 731,000 225,000 1,7B7,000 
24,000 731,000 227,000 1,801,000 

- 967,000 286,000 2,266,000 
- 967,000 288,000 2,280,000 
- 967,000 289,000 2,294,000 
- 967,000 291,000 2,309,000 
- 967,000 293,000 2,323,000 
- 967,000 305,000 2,421,000 
- 967,000 307,000 2,436,000 
- 967,000 309,000 2,450,000 
- 967,000 311,000 2,464,000 
- 967,000 312,000 2,478,000 
- 967,000 314,000 2,492,000 

GROUNDWATER 

TOTAL G.W. OPERATION CAPITAL 
REQUIRED AND EXPENDI-
(AVG+PEAK) MAINTENANCE TURES 

(KG) 
1073 $751,000 $ 126,000 
1172 820,000 1,618,000 
1270 889,000 1,294,000 
387 271,000 324,000 
485 340,000 -
583 408,000 -
682 477,000 -
780 546,000 -
699 489,000 -
797 558,000 -
895 627,000 -
993 695,000 -

1091 764,000 -
1189 832,000 -



PROJECTED DEMAND AVAILABLE 
(ADF) PLANT TOTAL S.W. 

CAPACITY REQUIRED 
YEAR WID CONS. W/CONS. (ADF) (AVG+PEAK) 

(HGD) (HGD) 
1990 2.20 -0-
1991 2.35 2.33 -0-
1992 2.50 2.46 -0-
1993 2.64 2.60 -0-
1994 2.79 2.73 -0-
1995 2.94 2.86 -0-
1996 3.14 3.05 -0-
1997 3.35 3.24 -0-
1998 3_55 3.42 -0-
1999 3.76 3.61 -0-
2000 3.96 3.80 3.80 1387 
2001 4.16 3.98 3.80 1387 
2002 4.37 4.16 3.80 1387 
2003 4.57 4.34 3.80 1387 
2004 4.78 4.52 3.80 1387 
2005 4.98 4.71 3.80 1387 
2006 5.18 4.89 3.80 1387 
2007 5.39 5.07 3.80 1387 
2008 5.59 5.25 3.80 1387 
2009 5.80 5.43 3.80 1387 ..., 
2010 6.00 5.61 5.61 2048 
2011 6.18 5.77 5.61 2048 
2012 6.36 5.94 5.61 2048 
2013 6.54 6.10 5.61 2048 
2014 6.72 6.27 5.61 2048 
2015 6.90 6.43 5.61 2048 
2016 7.08 6.59 5.61 2048 

--

TABLE B.4 

ANNUAL COST SUMMARY FOR FINAL RECOMMENDED PLAN 
CITY OF RICHMOND 

SURFACE WATER 

RAW WATER COSTS OPERATION 
AND 

FUTURE BRA CURRENT BRA HL&P CANAL MAINTENANCE 

$ 7,000 
7,000 
7,000 
- $277,000 $ 80,000 $ 638,000 
- 277 ,000 80,000 638,000 
- 277,000 80,000 638,000 
- 277,000 80,000 638,000 
- 277,000 80,000 638,000 
- 277,000 80,000 638,000 
- 277 ,000 80,000 638,000 

10,000 277 ,000 80,000 638,000 
10,000 277 ,000 80,000 638,000 
10,000 277,000 80,000 638,000 

- 410,000 119,000 942,000 
- 410,000 119,000 942,000 
- 410,000 119,000 942,000 
- 410,000 119,000 942,000 
- 410,000 119,000 942,000 
- 410,000 119,000 942,000 
- 410,000 119,000 942,000 

GROUNDWATER 

TOTAL G.W. OPERATION CAPITAL 
REQUIRED AND EXPENDI-
(AVG+PEAK) MAINTENANCE TURES 

(MG) 
B69 $438,000 $ 81,000 
921 464,000 475,000 
972 490,000 33,000 

1027 518,000 335,000 
1079 544,000 119,000 
1130 570,000 1,306,000 
1205 607,000 1,066,000 
1280 645,000 517,000 
1351 681,000 5,019,000 
1426 719,000 4,066,000 

114 57,000 1,741,000 
185 93,000 13,000 
256 129,000 106,000 
327 165,000 -
398 201,000 -
474 239,000 27,000 
545 275,000 133,000 
616 310,000 502,000 
687 346,000 567,000 I 

758 382,000 475,000 I 

169 85,000 442,000 
232 117,000 54,000 I 

299 151,000 459,000 I 

362 182,000 - I 

429 216,000 

l1~'OOO I 493 248,000 
556 280,000 



PROJECTED DEMAND AVAILABLE 
(ADF) PLANT TOTAL S.W. 

CAPACITY REQUIRED 
YEAR W/O CONS. W/CONS. (AOF) (AVG+PEAK) 

2017 7.26 6.76 5.61 2048 
2018 7.44 6.92 5.61 2058 

. .." 2019 7.62 7.09 5.61 2073 
2020 7.80 7.25 7.25 2705 
2021 7.99 7.42 7.25 2720 
2022 8.18 7.60 7.25 2736 
2023 8_37 7.77 7.25 2752 
2024 8.56 7.94 7.25 2767 
2025 8.76 8.12 7.25 2783 
2026 8.95 8.29 7.25 2798 
2027 9_14 8.46 7.25 2814 
2028 9.33 8.63 7.25 2829 
2029 9.52 8.81 7.25 2845 

r 

2030 9.71 8.98 7.25 2860 

f~ 

I 

TABLE 8.4 (CONT'D) 

ANNUAL COST SUMMARY FOR FINAL RECOMMENDED PLAN 
CITY OF RICHMOND 

SURFACE WATER 

RAW WATER COSTS OPERATION 
AND 

FUTURE BRA CURRENT BRA HL&P CANAL MAINTENANCE 

$13,000 $410,000 $119,000 $ 942,000 
13,000 410,000 119,000 947,000 
13,000 410,000 120,000 954,000 
- 529,000 157,000 1,244,000 
- 529,000 158,000 1,251,000 
- 529,000 159,000 1,259,000 
- 529,000 160,000 1,266,000 
- 529,000 160,000 1,273,000 
- 529,000 161,000 1,280,000 
- 529,000 162,000 1,287,000 
- 529,000 163,000 1,294,000 
- 529,000 164,000 1,301,000 
- 529,000 165,000 1.309,000 
- 529,000 166,000 1,316,000 

GROUNDWATER 

TOTAL G.W. OPERATION CAPITAL 
REQUIRED AND EXPENDI-
(AVG+PEAK) MAINTENANCE TURES 

(HG) 
623 $314,000 

$ 8~1:~~~ I 675 340,000 
728 367,000 657,000 
159 80,000 180,000 
211 106,000 32,000 
266 134,000 272,000 
318 160,000 -
369 186,000 -

! 424 214,000 -
477 240,000 -
529 267,000 -
582 293,000 -

I 
634 320,000 -
687 346,000 -

I 

I 


