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BIG FOSSIL SEWER STUDY 

REPORT TEXT 



Executive Summary 

The Big Fossil Creek Wastewater Outfall System affects four main communities 
which include Fort Worth, Haltom City, North Richland Hills and Richland Hills. 
The City of Richland Hills has a 36-inch Wastewater Outfall that was installed in 
the 1950's by the Tarrant County Water Supply Corporation, which was the 
previous owner of the systems which serve Richland Hills and North Richland 
Hills. This sewer line is designated as the T.C.w.S.C. Outfall Main, and 
transports wastewater from portions of both cities of Richand Hills and North 
Richland Hills to the City of Fort Worth 96-inch West Fork Outfall Sewer. The 
City of Fort Worth has a 48-inch wastewater Outfall main which is located in 
close proximity to the T.C.W.S.C. line and runs along the same creek bottom. 
This line is designated as the C.O.F.w. Outfall Main and serves a large 
watershed area which includes customers in Haltom City, Fort Worth, and 
portions of other smaller communities such as Watauga, Saginaw, and Haslet, 
plus some unincorporated Tarrant County areas. TAB 2 includes maps which 
show the Big Fossil watershed area and the location of the C.O.F.W. and 
T.C.W.S.C. Outfall mains. The recommendations included in this study for 
improvements to the Big Fossil Outfall System include only the portion from the 
Fort Worth West Fork Outfall to Broadway Drive. See Exhibit 1, at the end of this 
section, which is a map showing the location of the Outfall Sewers studied in 
detail in this report. 

All four of the cities participating in this study, which include North Richland Hills, 
Richland Hills, Haltom City, and Fort Worth, have received Administrative Orders 
(AO) from the United States Environmental Protection Agency (EPA) with this Big 
Fossil Creek Wastewater Outfall System being recognized as needing to be 
studied in detail to determine the best plan for increasing the capacity to meet 
future demands. The Big Fossil Creek area is currently only partially developed, 
with full service of the watershed area expected to occur by the year 2020. The 
Big Fossil Creek system is also expected to provide service to the Marine Creek 
Watershed area which is located west of the natural Big Fossil Creek watershed 
area. Wastewater from the Marine Creek area is currently planned to be pumped 
by lift station to the Big Fossil area. The Big Fossil wastewater system is also 
expected to serve an Intel Facilities Plant located north of Big Fossil in the TRA 
Denton Creek Watershed area. A constant flow of 6.0 MGD was assumed for 
this facility based on a report prepared by Carter & Burgess, Inc. 

Three primary alternatives have been identified for providing increased capacity 
to the Big Fossil Outfall System. These three alternatives are evaluated in this 
study. Several combinations of flow capacity sharing "Options" were modeled as 
required for the selection of the best alternative for each of the participating 
cities. A ranking matrix was developed for determining the best alternative, and 
a detailed discussion of the ranking procedure is presented at the end of this 
section of the report. 
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1. The first alternative includes construction of a single parallel Outfall Line in the 
vicinity of the existing City of Fort Worth Outfall Sewer which would increase 
the capacity of the Big Fossil system as required to serve all of the 
communities including Haltom City, North Richland Hills, Richland Hills, and 
the City of Fort Worth, and its other customer cities which are served by the 
Big Fossil system. The T.C.W.S.C. line would be abandoned as a major 
Outfall Line under this scenario, although a portion of it could be used by 
Richland Hills as a minor collector. 

2. The second alternative includes construction of a parallel Big Fossil Outfall 
Sewer which would have sufficient capacity to serve all of the communities 
except for Richland Hills, which would continue to be served by the TCWSC 
line alone. The TCWSC line has sufficient capacity to serve Richland Hills for 
the foreseeable future, without future paralleling, but it will require extensive 
rehabilitation or replacement. 

3. The third alternative includes separate parallel pipes for both the C.O.F.w. 
Outfall sewer, and the T.C.w.S.C. Outfall Sewer as proposed in the City of 
Fort Worth Sanitary Sewer Master Plan. This alternative assumes that North 
Richland Hills and Richland Hills will both continue to be served jointly by the 
T.C.w.S.C. Outfall System, and that the C.O.F.W. line will be paralleled as 
required to provide capacity for Haltom City, Fort Worth and the remainder of 
the Big Fossil service area, including the designated Marine Creek area and 
the Intel Facility. 

The results of this comprehensive study indicate that the best interests of each of 
the four participating cities is served by a single parallel Outfall Sewer line which 
should be designed to have sufficient capacity to provide joint service for the 
entire Big Fossil service area. Cost comparisons of all the scenarios considered 
are discussed in detail in this report along with the methodology used in the 
evaluations and recommendations. 

The table on the following page is a summary of the total preliminary estimated 
project cost allocations for each city for the design year of 2070 required to 
construct the Big Fossil Parallel Sanitary sewer line which has sufficient capacity 
to provide service for North Richland Hills, Richland Hills, the Haltom City Big 
Fossil watershed area plus a portion of the Little Fossil area, and for the City of 
Fort Worth and other customer cities in the Big Fossil watershed plus a portion of 
the Marine Creek watershed, and the Intel Facility Plant located in the TRA 
Denton Creek Watershed area. 

The following sections include discussions regarding the methodology used in 
this study to develop the peak discharges, size the relief Outfall Lines, and 
develop the preliminary cost estimates for evaluating various alternatives and 
flow scenarios. 
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PEAK % TOTAL 
PARTICIPATING FLOW COST ESTIM. 

COMMUNITY (MGD) SHARE COST 

FORT WORTH 125.69 83.98% $13,461,687 

- HALTOM CITY 15.38 10.28% $1,647,233 

NORTH RICHLAND HILLS 7.36 4.92% $788,273 

RICHLAND HILLS 1.24 0.83% $132,807 

TOTAL 149.67 100.00% $16,030,000 

NOTE: Cost Participation Share based on estimated peak 
flows calculated using a calibration formula developed from 
the City of Fort WorthHydroworks computer model of the 
Big Fossil watershed area which relates future estimated 
Equivalent Populations and Sewered Areas for each community. 

Service Area 

The Big Fossil Creek Watershed area is shown on the exhibit titled "Watershed 
Areas" under TAB 2. The total natural watershed area includes 34,989 acres. 
Currently, service is provided to 21,851 acres. The limits of the current service 
area are shown on the Watershed Area map and is labeled "Year 2000 Service 
Area". This area within the natural Big Fossil Creek watershed, but outside the 
current service area limits is referred to as area "BFX" throughout this report. 

The City of Fort Worth Master Plan proposes to serve a portion of an additional 
area outside the Big Fossil Creek Watershed designated as the "Marine Creek 
Watershed" area. This area will be served by pumping wastewater by lift station 
to the Big Fossil System. The Marine Creek area to be served by the Big Fossil 
Creek System totals 23,717 acres. 

A plant designated as the "Intel Facility" is shown on the Watershed Area map, 
and is located in the TRA Denton Creek Watershed area north of the Big Fossil 
Watershed. A lift station and force main are proposed which would provide 
service to this facility by the Big Fossil system. A constant flow of 6.0 MGD is 
assumed in the flow models included in this report as proposed in a "Hydraulic 
Analysis Intel Wastewater Project" report prepared by Carter and Burgess, Inc., 
dated November, 1997. Flow option calculations are provided which show the 
effect of the 6.0 MGD Intel flow on the capacity requirements of the Big Fossil 
Creek Outfall Sewer, and with the flow omitted from the model for comparison. 
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Three additional detailed watershed area exhibits are included under TAB 2 
which show the "Lower Big Fossil Watershed" area, the "Upper Big Fossil 
Watershed" area, and the "Marine Creek Watershed" areas. Sub-areas are 
shown on each of these exhibits which are included in the tables and computer 
models used for population projections and sewer discharge calculations 
throughout this report. These sub-areas correspond to the area designations 
included in the City of Fort Worth Land Use Plan and Sanitary Sewer Master 
Plan. The size in acres of each sub-area, along with the land use characteristics 
and population projections is presented in the table labeled "Base Table Query, 
Dec.99.xls", which is included under TAB 5. Additional population projections are 
shown for each sub-area and grouped into the basin areas included in this study, 
and this data is also included under TAB 5. The data included in these tables 
was provided by the City of Fort Worth Water Department for our use in this 
study. Areas discharging into the Big Fossil system were extracted from the 
database and grouped by categories used in the flow "Options" scenarios 
considered in this study. 

An additional area is included in this study located within Haltom City which could 
also be served by the proposed Big Fossil Outfall Sewer. This extra area 
includes portions of the Little Fossil Creek and West Fork watershed areas. The 
existing sewer line which currently serves this area is labeled "Existing Haltom 
City West Fork Outfall Sanitary Sewer". The area served is designated as the 
"Little Fossil Creek" watershed area as shown on Exhibit 1, and sheet 2 of 4, 
"Lower Big Fossil Watershed" in the TAB 2 section. 

Population Projections 

Detailed population projections and methodologies used for this study are 
presented under TAB 5 for each of the participating communities and other cities 
located within the Big Fossil watershed area. These projections were performed 
to provide a check against the population data and projections provided by the 
City of Fort Worth. The results of our population projections agree favorably with 
the projections provided by the City of Fort Worth. A detailed discussion of the 
population projection methods used in this study, along with exhibits showing the 
North Central Texas Council of Governments (N.C.T.C.O.G.) Census Tracts and 
Forecast Districts used in the projections, are presented in this section of the 
report for reference. 

Sanitary Sewer Plans and Right-Of-Way Documents 

As-built construction plans of the City of Fort Worth (C.O.F.w.) Big Fossil Creek 
Outfall Sewer Line and the Tarrant County Water Supply Corporation 
(T.C.W.S.C.) Outfall Sewer Line were provided by the City of Fort Worth Water 
Department. A detailed on-the-ground field survey was conducted to verify the 
location of the existing sewer lines and confirm the stations and elevations of the 
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manholes and manhole rims. The field survey data agree favorably with the as­
built construction plans, and the as-built plan data is sufficiently accurate for the 
planning purposes included in this study. 

The plan location and alignment of the C.O.F.W. and T.CW.S.C. lines are shown 
on the plan sheets included under TAB 3 of this report. A proposed route for the 
Big Fossil Creek Parallel Outfall Line is shown on these drawings. An alternate 
route proposed by the City of Fort Worth Water Department is also shown in this 
section of the report for reference. The preliminary location of the proposed 
Haltom City West Fork Parallel Sanitary Sewer line which would serve the extra 
Little Fossil Creek area is also shown on this drawing. 

The location and number of each sanitary sewer easement parcel are noted on 
the plan sheets. Spreadsheets are also included in this section of the report 
which list the available easement parcel ownership data associated with the 
C.O.F. W. and T.C.W.S.C. sewer mains. Profile sheets are also provided in this 
section of the report, and the beginning and ending locations of each right-of-way 
or easement parcel are shown in the profile drawings. Hydraulic information and 
other data is provided in the profile sheets as well. Profile data sheets are 
included under TAB 4 of this report. 

A tabulation of the ownership data for the easements and properties on which the 
sewer lines are located is presented under TAB 3, as noted above. Not all of the 
ownership records for the sewer mains have been located. We are continuing to 
research the records to determine if any additional easement ownership data is 
available. All known property ownership information will be included in the final 
report. 

Calculation of Flow Data 

The basis for the preliminary sizing of the proposed Big Fossil Creek and 
TCWSC Outfall Relief Sewer Lines is discharge flow rate plus other hydraulic 
flow parameters used to determine pipe capacity. The sanitary sewer discharge 
consists of three basic components. The first is the base flow, which is a function 
of the equivalent population. The equivalent population is equal to the residential 
population plus one-half the employment population. Projections of these data 
are presented for each sub-area in TAB 5 of the report. The Fort Worth Master 
Plan recommends using a base flow rate of 80 gallons per capita per day (gpcd) 
for the design base flow rate. The second component of the flow is ground water 
infiltration (GWI). The Fort Worth Master Plan recommends 14 gpcd times the 
equivalent population as an approximation of this flow. The third component of 
the discharge is rain-dependent infiltration/inflow (ROil). This quantity of flow is 
determined by correlating rainfall events to excesses in sewer system flow rates 
though a comprehensive flow metering and monitoring program. ROil flows are 
a function of the size and runoff characteristics of the portion of the watershed 
area which is sewered. Hydrographs showing the shapes of various land use 
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types are presented under TAB 6 of this report. Existing and projected sewered 
areas in acres are presented in the Population Projections table under TAB 5. 

For purposes of this preliminary planning report, approximations in peak flow 
rates have been calculated by developing formulas which "calibrate" the 
discharges to the Fort Worth "Hydro Works" sanitary sewer model. Design 
discharges for the years 2000 and 2020 from the Master Plan data for the Big 
Fossil Watershed were used to develop these formulas. An outline of the 
procedure used to develop these flow calibration formulas is presented under 
TAB 6 in Table "CALI B-1 " of the report. Peak discharge flow rates for various 
flow "scenarios" are tabulated under TAB 7 also. We would caution that these 
approximate peak flows should only be used for purposes of comparing various 
sizing alternatives, and not used for final design. We would recommend that a 
HydroWorks model update be performed by the City of Fort Worth, based on the 
parameters presented in this report, for the best design scenario selected in 
order to determine the final pipe design and hydraulic gradients. 

Pipe Sizing and Cost Estimates 

After development of flow data tables (TAB 7) for various flow "scenarios" for the 
design years of 2000, 2005, 2010, 2015, 2020, 2050, and 2070, the proposed 
C.O.F.W. and T.C.W.S.C. parallel sewers were sized based on hydraulic 
calculations calibrated to the City of Fort Worth hydraulic tables from the Master 
Plan CIP project spreadsheets. Peak discharges for each line segment for 
various conditions of equivalent population, sewered acreages, and design year 
were calculated based on calibration formulas developed from the Master Plan 
year 2000 and 2020 HydroWorks computer models. These formulas were used 
to develop discharge estimates for design years other than 2000 and 2020 by 
interpolation and extrapolation of the data based on these two design periods. 
Baseline calibration tables showing the existing year 2000 conditions and 
projected year 2020 conditions for the C.O.F.W. Line, along with a discussion of 
the methodology used are included under TAB 7. 

Flow scenario calculations for each of the design years noted were performed for 
the following conditions: 

1. City of Fort Worth Outfall flows based on the Master Plan conditions for 
the Big Fossil Creek watershed, not including Intel Flows, the BFX or 
Marine Creek areas until design year 2020. 

2. City of Fort Worth Outfall flows, including BFX flows, but not Marine Creek 
or Intel. 

3. City of Fort worth Outfall flows, including BFX area, and Marine Creek 
areas, but not Intel. 
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4. Same as Scenario 3 plus Intel flows. 

5. Tarrant County Water Supply Corporation Outfall flows, based on the City 
of Fort Worth Master Plan, including flows from Richland Hills and North 
Richland Hills. 

6. Tarrant County Water Supply Corporation Outfall flows revised to account 
for additional area in North Richland Hills which is served by the 
T.C.w.S.C. line, but not included in the Fort Worth Model. 

7. North Richland Hills total flows to the Big Fossil Creek system based on 
calibration with the T.C.W.S.C. Fort Worth Master Plan model. These flow 
rates are higher than the C.O.F.W. model flows because the time to peak 
is shorter. These peak rates are used to determine the proposed cost split 
between NRH and Richland Hills for improvements to the T.C.w.S.C. 
system. 

8. Richland Hills total flows to the Big Fossil Creek system based on 
calibration with the T.C.w.S.C. Fort Worth Master Plan model. These flow 
rates are higher than then C.O.F.W. model flows because the time to peak 
is shorter. These peak rates are used to determine the proposed cost split 
between NRH and Richland Hills for improvements to the T.C.w.S.C. 
system. 

9. North Richland Hills flows to the Big Fossil Creek system based on 
calibration with the C.O.F.W. Master Plan model. These flows are used 
for determining the cost split with the other cities for improvements to the 
C.O.F.w. Big Fossil Outfall Sewer. These peak flows are less than the 
T.C.w .S.C. model flows due to the longer time to peak for the Big Fossil 
watershed. 

10. Richland Hills flows to the Big Fossil Creek system based on calibration 
with the C.O.F.W. Master Plan model. These flows are used for 
determining the cost split with the other cities for improvements to the 
C.O.F.w. Big Fossil Outfall Sewer. These peak flows are less than the 
T.C.w.S.C. model flows due to the longer time to peak for the Big Fossil 
Creek watershed. 

11. Haltom City total flows from the area of the city within the Big Fossil Creek 
watershed which sewer to the C.O.F.w. Outfall, based on calibration with 
the C.O.F.w. Outfall Master Plan. 

12. Haltom City total flows from the area of the city within the "Little" Fossil 
Creek watershed which sewer to the C.O.F.W. Outfall, based on 
calibration with the C.O.F.w. Outfall Master Plan. This area is designated 
as "LF000570" as shown on the "Lower Big Fossil Creek Watershed" area 
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map under TAB 1. This additional area is being considered for service to 
the C.O.F.W. line because the current Little Fossil Creek Outfall Main 
requires extensive rehabilitation, and diversion of the Little Fossil area to 
the Big Fossil line is an alternative which would eliminate the need for 
rehabilitation or reconstruction of a major portion of the Little Fossil Creek 
Outfall. 

13. Combined Haltom City flows from the Big Fossil area and the Little Fossil 
area into the C.O.F.w. Outfall Sewer, (11.+12.). 

A tabulation titled "Flow Scenario Calculations" of the 13 flow scenarios listed 
above is presented under TAB 6 of the report. I ncluded in the table are the 
calculated flow model calibration coefficients "A" and "B" used to develop the 
peak flow rates, along with the equivalent populations, sewered acres, base flow 
calculations, Harmon's Peaking Factor, Peak Base Flow calculations, GWI and 
ROil flows, total Flows and Base Flow peaking factor check. These parameters 
are provided for the design years 2000, 2005, 2010, 2015, 2020, 2050, and 
2070. For purposes of this study, projections to the year 2070 are considered to 
represent ultimate development of the watershed areas served by the Big Fossil 
Creek Outfall System. A summary of the calculated peak discharges for each of 
these 13 scenarios is listed in Table "PEAKS-1" titled "Peak discharge Summary" 
included under TAB 6. 

Hydraulic calculation tables were developed based on the City of Fort Worth 
HydroWorks calibrated model which are used for sizing the proposed 
replacement pipes and parallel pipes for each flow scenario and design option 
considered. Cost estimates of replacement and parallel sanitary sewer lines are 
based on pipeline costs developed from the City of Fort Worth Master Plan, 
dated December, 1997, and increased by a factor of about 1.06 times 1997 
values based on the Engineering News Record (ENR) cost index increase since 
1997. Estimated construction costs are increased by a factor of 1.5 to include 
engineering, financing, right-of-way acquisition costs, and contingencies. Table 
"COST -1" showing these unit prices is included at the end of TAB 7 of the report. 
These preliminary costs should not be used for final design estimates, but rather 
for purposes of comparing various alternative designs and preliminary planning 
only. Hydraulic tables for each design option are presented under TAB 7 of the 
report. 

Using the various flow scenarios listed above, three main design "Options" are 
considered, including several "sub-options" in order to determine the sewer 
system improvement that is most advantageous from an economic standpoint to 
each participating city. Summary tables of the results of these comparisons 
follow this section. The following is a brief summary of each main Option and the 
associated "sub-options". A detailed discussion of the results of each Option is 
included herein. 
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Option 1 -- Construct a single parallel relief line to serve all Cities 

Option 1 a -- All areas considered in the service area including Haltom 
City Little Fossil, BFX area, Marine Creek and Intel site. 

Option -1 b -- Same as Option 1 a less the Marine Creek area 

Option 1c -- Same as Option 1b less the Intel Site flow 

Option 1 d -- Same as Option 1 c less the Haltom City Little Fossil area 

Option 2 -- Construct a single parallel relief line to serve all Cities except 
Richland Hills 

Option 2a -- C.O.FW. parallel line to serve only Fort Worth, Haltom City 
(with Little Fossil), and North Richland Hills, including BFX, 
Marine Creek and Intel site 

Option 2b -- T.C.W.S.C. existing line with rehab serving Richland Hills 
only 

Option 3 -- Construct two parallel lines, one adjacent to existing C.O.F.W. line 
and another adjacent to existing T.C.W.S.C. line. 

Option 3a -- C.O.F.W. parallel line to serve only Fort Worth and Haltom 
City (with Little Fossil), including BFX, Marine Creek and 
Intel site 

Option 3b -- New parallel T.CW.S.C. line constructed to serve both NRH 
and Richland Hills 

Option 1a -- All Cities Served by Proposed C.O.F.W. Parallel Outfall 

This option includes flows from each city to the Big Fossil Creek Outfall including 
Fort Worth Big Fossil watershed area, North Richland Hills, Richland Hills, 
Haltom City (Big Fossil and Little Fossil Areas), plus areas outside the Big Fossil 
Creek watershed including the Marine Creek watershed area and the Intel 
Facility site. 

Table FWOPT-1 shows an estimate of Fort Worth's share of the costs for this 
option for the design years 2000 through 2070. Fort Worth's share of the 
estimated cost for the proposed C.O.F.W. parallel Outfall sized to meet the 
demands of the year 2020 is about $12.16 million. The cost to construct this 
parallel line to meet projected 2070 demands is $13.46. Haltom City's share of 
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the costs for capacity in this line based on calculated peak flows is $1.59 million 
in 2020 or $1.65 million in 2070. Haltom City's share includes capacity for both 
the Big and Little Fossil Creek service areas. 

North Richland Hills' share of the estimated cost of this Option is $0.96 for the 
2020 design, or $0.79 for the 2070 design year. NRH costs are less in 2070 
because NRH's proportion of the peak flow in 2020 is higher than its portion in 
2070 relative fo the demands of Fort Worth. Therefore, it is more advantageous 
for NRH to have the C.O.F.w. Outfall design based on 2070 demand conditions 
rather than the year 2020 conditions. 

Richland Hills' share of the estimated cost of this Option is $0.18 for the 2020 
design, or $0.13 for the 2070 design year. Richland Hills' costs are less in 2070 
because RH's proportion of the peak flow in 2020 is higher than its portion in 
2070 relative to the demands of Fort Worth. Therefore, like NRH, it is more 
advantageous for RH to have the C.O.F.w. Outfall design based on 2070 
demand conditions rather than the year 2020 conditions. 

Option 1 b -- All Cities Served by Proposed C.O.F.W. Parallel Outfall 
(less the Marine Creek Area) 

This option is similar to Option 1 a, and includes flows from each city to the Big 
Fossil Outfall including Fort Worth Big Fossil watershed area, North Richland 
Hills, Richland Hills, Haltom City (Big Fossil and Little Fossil Areas), plus the Intel 
Facility site. However, the Marine Creek area is omitted from the model to help 
Fort Worth determine what the cost difference would be to provide sewer service 
for the Marine Creek area to some other watershed area or system. 

Fort Worth's share of the estimated cost for the proposed C.O.F.w. parallel 
Outfall sized to meet the demands of the year 2020 is about $12.16 million with 
the Marine Creek area included, and $11.04 million with Marine Creek not 
included in the capacity of the parallel Outfall sewer. This is a cost difference of 
about $1.12 million. The cost to construct this parallel line to meet projected 
2070 demands is $13.2146 including Marine Creek, and $11.95 with Marine 
Creek not included. This is a cost difference of about $1.51 million. Therefore, if 
Marine Creek is to be served by the Big Fossil parallel Outfall, it is more cost 
effective to base the design on Year 2070 conditions than 2020 conditions. 
These cost differences should be compared with the cost to provide sewer 
service to the Marine Creek area to some other watershed other than Big Fossil 
before a final decision can be made in this regard. 

Haltom City's share of the costs for capacity in this line based on calculated peak 
flows is $1.59 million in 2020 with the Marine Creek area included, and $1.68 
with Marine Creek not included. Haltom City's 2070 costs are $1.65 million with 
the Marine Creek area included, and $1.76 million with Marine Creek not 
included. Therefore, it is more advantageous to have the Marine Creek area 
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served by Big Fossil if that Option is selected for the design. We would note that 
Haltom City's share includes capacity for both the Big and Little Fossil Creek 
service areas in this design Option. 

North Richland Hills' share of the estimated cost of this Option is $0.96 with 
Marine Creek included, and $1.01 with Marine Creek not included for the 2020 
design; or $0.79 with Marine Creek in the 2070 design year, and $0.84 without 
Marine Creek~ Therefore, it is more advantageous for NRH to have the C.O.F.W. 
Outfall design based on Marine Creek included in the capacity design for either 
the 2020 or the 2070 demand conditions. 

Richland Hills' share of the estimated cost of this Option is $0.18 for the 2020 
design with Marine Creek included, and $0.16 with Marine Creek not included; or 
$0.13 for the 2070 design year with Marine Creek, and $0.14 without Marine 
Creek. Therefore, like NRH, it is more advantageous for RH to have the 
C.O.F.W. Outfall design based on Marine Creek included in the capacity design 
for either the 2020 or the 2070 demand conditions. 

Option 1c -- All Cities Served by Proposed C.O.F.W. Parallel Outfall 
(less the Marine Creek Area and the Intel Flow) 

This option is similar to Option 1 b, and includes flows from each city to the Big 
Fossil Creek Outfall including Fort Worth Big Fossil Creek watershed area, North 
Richland Hills, Richland Hills, Haltom City (Big Fossil and Little Fossil Areas). 
However, the Marine Creek area and the Intel Facility flow are omitted from the 
model to help Fort Worth determine what the cost differences would be to 
provide sewer service for the Marine Creek area and the Intel site to some other 
watershed or system. 

The 2020 design year cost difference for Fort Worth between Options 1 band 1 c 
with the 6.0 MGD Intel site flow omitted from the C.O.F.w. parallel line capacity 
sizing is $11.04 - $9.45 = $1.59 million. The year 2070 design cost difference is 
$11.95 - 10.67 = $1.28 million. Therefore, it is more advantageous to Fort Worth 
for the C.O.F.w. parallel line to be designed to the 2070 conditions if the Intel site 
is served by the Big Fossil system. 

For the 2020 design year, the cost savings to Haltom City is $1.68 - $1.55 = 
$130,000 without the Intel Flow capacity, and $1.76 - $1.66 = $100,000 less for 
the 2070 design year. It is more advantageous to Haltom City if capacity for the 
Intel site is not included in the C.O.F.W. sewer design. 

For the 2020 design year, the cost savings to NRH is $1.01 - $0.94 = $70,000 
without the Intel Flow capacity, and $0.84 - $0.80 = $40,000 less for the 2070 
design year. It is more advantageous to NRH if capacity for the Intel site is not 
included in the C.O.F.W. sewer design. 
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For the 2020 design year, the cost savings to RH is $0.16 - $0.14 = $20,000 
without the Intel Flow capacity, and $0.14 - $0.12 = $20,000 less for the 2070 
design year. It is more advantageous to RH if capacity for the Intel site is not 
included in the C.O.F.W. sewer design. 

If the Intel Site is added to the capacity requirements of the Big Fossil Creek 
Sewer, then we would recommend that the extra costs to Haltom City, NRH, and 
Richland Hills-be borne by Intel and/or the City of Fort Worth. For the 2020 
Design year, this total extra cost would be $1.59 + $0.13 + $0.07 + $0.02 = $1.81 
million to provide the additional 6.0 MGD capacity to serve the Intel site. The 
cost shares for Haltom City, NRH, and Richland Hills should be reduced 
accordingly. The extra year 2070 costs would be $1.28 + $0.10 + $0.04 + $0.02 
= $1.44 million. 

Option 1d -- All Cities Served by Proposed C.O.F.W. Parallel Outfall 
(less Haltom City Little Fossil watershed area) 

This option includes flows from each city to the Big Fossil Creek Outfall including 
Fort Worth Big Fossil Creek watershed area, North Richland Hills, Richland Hills, 
Haltom City (Big Fossil area only), plus areas outside the Big Fossil watershed 
including Marine Creek and the Intel Facility site. The Haltom City Little Fossil 
Creek watershed area is not included. 

Fort Worth's share of the C.O.F W. parallel Outfall cost, for design year 2020, 
would increase from $12.16 million to $12.81 million if the Little Fossil area is 
omitted from the capacity design, because Haltom City's total share would go 
down. For design year 2070, Fort Worth's share of the cost would go up from 
$13.46 million to $14.02 without Little Fossil included. Therefore, it is more 
advantageous for Fort Worth to have the Little Fossil area included in the design 
capacity. 

Haltom City's share of the cost would go down from $1.59 million to $0.85 million, 
in design year 2020, if the Little Fossil area is not included in the capacity 
calculations. However, Haltom City should compare the cost difference of 
$740,000 for the Little Fossil capacity in the Big Fossil parallel Outfall, versus the 
cost to rehabilitate or reconstruct a new Little Fossil Outfall line. Assuming that 
the required capacity of the Little Fossil Outfall is about 7.5 MGD, and the grade 
of the line is the same as the C.O.F.W. Outfall, which is 0.08%, then the 
approximate size of the Little Fossil line would be about 36" in diameter, based 
on a Manning's n factor of 0.0145. Assuming the length of the Little Fossil Line is 
about 5,200 feet, and the cost of the 36 inch line is about $230 per foot, then the 
total estimated cost of the Little Fossil line would be about $1.20 million. 
Therefore, Haltom City would save $1.20 - $0.74 = $460,000 by purchasing 
capacity in the proposed C.O.FW. parallel Outfall sewer rather than building a 
new Little Fossil line. 
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North Richland Hills' share of the 2020 project cost would increase from $0.96 to 
$1.04 if the Little Fossil capacity is not included in the design. For the 2070 
design year, NRH costs would increase from $0.79 to $0.84 without the Little 
Fossil capacity. Therefore, it is more advantageous to NRH for Haltom City to 
include the Little Fossil Creek area in its share of the C.O.F.w. parallel line 
capacity purchase. 

Similarly, Richland Hills' share of the 2020 project cost would increase from 
$0.18 to $0.20 if the Little Fossil capacity is not included in the design. For the 
2070 design year, RH costs would increase from $0.13 to $0.14 without the Little 
Fossil capacity. Therefore, it is more advantageous to RH for Haltom City to 
include the Little Fossil area in its share of the C.O.F.W. parallel line capacity 
purchase. 

Options 2a and 2b -- All Cities Served by Proposed C.O.F.W. Parallel Outfall 
except Richland Hills which would be served by the TCWSC line 

This option includes flows from each city to the Big Fossil Outfall including Fort 
Worth Big Fossil Creek watershed area, North Richland Hills, and Haltom City 
(Big Fossil and Little Fossil Creek Areas), plus areas outside the Big Fossil 
watershed including Marine Creek and the Intel Facility site. Richland Hills would 
continue to be served by the existing Tarrant County Water Supply Corporation 
Outfall Line, but NRH would transfer service to the proposed new C.O.F.W. 
parallel Outfall. 

For this Option, Fort Worth's share of the costs would increase from $12.16 
million to $12.40 million, in the 2020 design year, without Richland Hills 
participation. In the 2070 design year, Fort Worth's cost would increase from 
$13.46 to $13.53 without Richland Hills' participation. 

For this Option, Haltom City's share of the costs would increase from $1.59 
million to $1.65 million, in the 2020 design year, without Richland Hills 
participation. In the 2070 design year, Haltom City's cost would increase from 
$1.65 to $1.69 without Richland Hills' participation. 

For this Option, North Richland Hills' share of the costs would increase from 
$0.96 million to $1.00 million, in the 2020 design year, without Richland Hills 
participation. In the 2070 design year, NRH's cost would increase from $0.79 to 
$0.81 without Richland Hills' participation. 

Assuming that Richland Hills rehabilitation costs of the existing Tarrant County 
Water Supply Corporation are about 1/3 of the costs to replace that existing line, 
then the estimated rehabilitation costs to Richland Hills would be about 
$720,000. This cost is higher for Richland Hills than all the other Option costs 
which include Richland Hills purchasing capacity in the proposed C.O.F.W. 
parallel Outfall sewer. Therefore, based on this scenario, it is more 
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advantageous for Richland Hills to participate in the cost of a new C.O.F.W. 
parallel Outfall sewer than it would be to assume maintenance responsibility for 
the T.C.W.S.C. line and pay for the rehab costs. This also assumes that 
someone will pay for the connections. 

Options 3a and 3b -- Cities Served by Proposed C.O.F.W. Parallel Outfall 
include only Fort Worth and Haltom City, with NRH and 
Richland Hills being served by the T.C.W.S.C. line 

This option includes flows from Fort Worth and Haltom City (with Little Fossil 
Creek area) to the Big Fossil Creek Outfall including Marine Creek and the Intel 
Facility site. Richland Hills and North Richland Hills would continue to be served 
by the Tarrant County Water Supply Corporation line, and Richland Hills and 
NRH would share in the cost of a new parallel T.C.W.S.C. line as required to 
meet future demands. 

This is the least advantageous scenario for the City of Fort Worth. It's share of 
the 2020 design year cost would be $14.48 million compared with $12.16 million 
for Option 1a. Fort Worth's 2070 design year cost would be $14.48 compared 
with $13.46 for Option 1a. 

This is also the least advantageous scenario for Haltom City. It's share of the 
2020 design year cost would be $1.80 million compared with $1.59 million for 
Option 1 a. Haltom City's 2070 design year cost would be $1.88 million compared 
with $1.65 million for Option 1 a. 

This Option is by far the worst scenario for North Richland Hills. It's share of the 
cost with Richland Hills for construction of a new T.C.W .S.C. parallel line would 
be about $5.24 million for the 2020 design year, as compared with only $0.96 
million for its share of the C.O.FW. parallel Outfall in Option 1 a. 

This Option is also by far the worst scenario for Richland Hills. It's share of the 
cost with North Richland Hills for construction of a new T.CW.S.C. parallel line 
would be about $1.88 million for the 2020 design year, as compared with only 
$0.18 million for its share of the C.O.FW. parallel Outfall in Option 1a. 
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Summary of Options and Recommendations 

The following table is a matrix based on the relative cost of each Option 
considered on a scale of 1 to 6, for the 2070 design year, with 1 being the least 
expensive alternative. 

PARTICIPATING EVALUATION OPTION NUMBER 
CITY 1a 1b 1c 1d 2 3 

FORT WORTH 3 2 1 5 4 6 

HALTOM CITY 2 5 3 1 4 6 

NRH 1 4 2 5 3 6 

RICHLAND HILLS 1 3 2 4 5 6 

TOTAL SCORE 7 14 8 15 16 24 

Based on this evaluation, Option 1 a is the best alternative for all participating 
cities. 
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BIG FOSSIL SEWER STUDY OPTION COST COMPARISONS TABLE OPTIONS-2 

OPTION 1a - All Cilies SelVed by C.O.FW. Big Fossil Outfall, Including NRH, Haltom city, R.H., Marine Creek Are, BFX Area, and 6.0 MGD Inlel Flow. Also Includes Haltom City Little Fossil Area. 

YEAR 2000 YEAR 2005 YEAR 2010 YEAR 2015 YEAR 2020 YEAR 2050 YEAR 2070 
PARTICIPATING PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT 

CITY FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST 

FORT WORTH 63.93 77.06% $9.01 69.31 77.76% $9.52 74.15 78.53% $9.71 8692 80.70% $11.90 94.40 81.69% $12.16 114.63 83.42% $13.37 125.69 83.98% $13.46 

HALTOM CITY 10.99 13.25% $1.55 11.3 12.68% $1.55 116 12.28% $1.52 1196 11.10% $1.64 12.31 10,65% $1.59 1419 10.33,% $1.66 15.38 1028% $165 

NRH 6.81 8.21% $096 7.2 8.08% $099 7.35 7.78% $0.96 739 6.B6% $1.01 7.44 6.44% $096 7.36 5.36"/0 $0.86 7.36 4.92% $079 

RICHLAND HILLS 1.23 1.49% $0.17 132 1.48% $0.18 1.32 1.40% $0.17 1.43 1.33% $0.20 1.41 1.22% $0.18 1.24 0.90% $014 1.24 0.83% $0.13 

TOTAL 8296 100.00% $11.69 8913 100,00% $1224 94.42 100.00% $12.37 10710 100,00% $1415 115.56 10000% $1489 137.42 100.00% $1603 14967 100.00% $16.03 

OPTION lb - All cities Served by C.O.F.W. Big Fossil Outfall, Including NRH. Haltom City (with little Fossil), Richland Hills, BFX Area, and Constant 6.0 MGD Intel Flow. Marine Creek Area is Not Included. 

YEAR 2000 YEAR 2005 YEAR 2010 YEAR 2015 YEAR 2020 YEAR 2050 YEAR 2070 
PARTICIPATING PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT 

CITY FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST 

FORT WORTH 5506 74,48% $6.29 6020 75.27% $6.83 64.79 76.42% $8.60 7564 78,51% $10.18 81.15 79.51% $11.04 96.60 80.94% $1189 104.65 81.38% $11.95 

HALTOM CITY 1099 14,87% $1.26 11 3 14.13% $1.28 116 13.68% $1.54 11.96 12,41% $161 12.31 12.06% $168 14.19 11.89% $175 15.38 11.96% $1.76 

NRH 6.81 9.21% $0.78 7.2 900% $0.82 7.35 8.67% $0.98 7.39 7.67% $0.99 7.44 7.29% $101 7.36 6.17% $0.91 7.36 5.72% $084 

RICHLAND HILLS 107 1,45% $0.12 1.28 1,60% $0.14 1.04 1.23% $014 136 1,41% $0.18 1.16 1,14% $0.16 120 101% $0.15 120 0.94% $014 

TOTAL 73.93 100,00% $8.45 79.98 100,00% $9.07 8418 100.00% $1125 96.35 100,00% $12.97 102.06 100.00% $1389 119.35 100.00% $14.69 12859 100.00% $1469 

OPTION lc - All Cilies Served by C.O.FW. Big Fossil Outfall, Including NRH, Haltom city (wilh Little Fossil), Richland Hills, BFX Area, and Marine Creek Area. Inlel6.0 MGD Flow is Nol Included. 

YEAR 2000 YEAR 2005 YEAR 2010 YEAR 2015 YEAR 2020 YEAR 2050 YEAR 2070 
PARTICIPATING PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT 

CITY FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST 

FORT WORTH 4906 72.49% $4.80 5420 73.44% $6.01 58.79 74.57% $658 69.64 77,14% $8.97 7515 78.25% $9.45 90.60 79.97% $9.88 98.65 80,50% $1067 

HALTOM CITY 10.99 16.24% $108 113 15.31% $125 116 14.71% $130 11.96 13.25% $154 12.31 12,82% $155 14.19 12.52% $1.55 1538 12,55% $166 

NRH 6.81 10.06% $067 7.2 9.76% $0.80 735 9.32% $0.82 7.39 8.19% $0.95 7.44 775% $0.94 7.36 650% $080 7.36 6.01% $0.80 

RICHLAND HILLS 082 1.21% $0.08 1.11 1.50% $0.12 1.10 1.39% $012 129 1.43% $0.17 114 119% $014 114 1.01% $0.12 1.15 094% $012 

TOTAL 6768 100,00% $6.62 73.81 100.00% $8.19 78.84 10000% $883 90.28 100 00% $11.63 9604 100.00% $1208 113.29 100.00% $12.36 122.54 10000% $13.25 

-- _._- -- ---- - ----- - - - - -
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BIG FOSSIL SEWER STUDY OPTION COST COMPARISONS TABLE OPTIONS-2 

OPTION 1d - All Cities Served by C.O.F.W. Big Fossil Outfall. Including NRH. Haltom City. Richland Hills. Marine Creek Area. BFX Area. and Intel Flow. Little Fossil Area Not Included. 

YEAR 2000 YEAR 2005 YEAR 2010 YEAR 2015 YEAR 2020 YEAR 2050 YEAR 2070 
PARTICIPATING PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT 

CITY FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST 

FORT WORTH 61.42 82.55% $8.05 66.82 83.14% $9.94 7169 83,50% $10.62 84.36 85.31% $12.70 91.94 8604% $12.81 112.25 87.17% $13.97 123.36 87.46% $14.02 

HALTOM CITY 4.77 6.41% $0.63 5.07 6.31% $075 5.36 6.24% $0.79 5.72 5.78% $0.86 6.07 5,68% $0.85 792 6,15% $0.99 909 6,44% $103 

I 
NRH 6.81 9.15% $0.89 7.2 8,96% $1.07 7.35 8.56% $1.09 7.39 7.47% $1.11 7.44 6.96% $1.04 7.36 5.72% $092 7.36 5.22% $0.84 

RICHLAND HILLS 1.41 1.89% $0.18 1.28 1.59% $019 145 1,69% $0.22 1.42 1.43% $0.21 1.41 132% $0.20 1.24 0.96% $0.15 124 0.88% $014 

TOTAL 74.41 100,00% $9.75 8037 100.00% $11.96 85.85 100.00% $12.72 98.89 100.00% $14.89 10686 100.00% $1489 128.77 100.00% $1603 141.05 100,00% $1603 

OPTION 2a - All Cities Served by C.O.F.W. Big Fossil Outfall, InclUding NRH, Haltom City (with little Fossil), Marine Creek Area, BFX Area, Intel Flow, but Excluding Richland Hills. 

YEAR 2000 YEAR 2005 YEAR 2010 YEAR 2015 YEAR 2020 YEAR 2050 YEAR 2070 
PARTICIPA TlNG PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT 

CITY FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST 

FORT WORTH 62.46 77,82% $9.13 67.75 7855% $9.21 72.45 79.27% $10.12 85.14 81.481% $12.06 92.54 82,41% $1240 112.14 83.88% $13.45 123.20 84.42% $1353 

HALTOM CITY 10.99 13.69% $1.61 11.3 13.10% $1.54 11.6 12.69% $1.62 11.96 11.45% $169 12.31 10.96% $1.65 1419 10.61% $1.70 1538 10.54% $1.69 

NRH 6.81 8.48% $1.00 7.2 8.35% $0.98 7.35 8,04% $103 739 7.07% $105 7.44 6.63% $1.00 7.36 5.51% $0.88 7.36 5,04% $081 

RICHLAND HILLS 0.00 0.00% $0.00 0 0.00% $0.00 0 0.00% $0.00 0 0,00% $0.00 0 0.00% $0.00 0 0.00% $0.00 0 0.00% $0.00 

TOTAL 80.26 100.00% $11.73 86.25 100.00% $1173 914 100.00% $12.77 104.49 10000% $14.80 11229 100.00% $1505 13369 100.00% $16.03 14594 10000% $1603 

OPTION 2b· Richland Hills Served by Tarrant County Water Supply Corporation Une (TCWSC) only. and not included in C.O.F.W. Big Fossil Outfall. 

YEAR 2000 YEAR 2005 YEAR 2010 YEAR 2015 YEAR 2020 YEAR 2050 YEAR 2070 
PARTICIPATING PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT 

CITY FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST 

FORT WORTH 000 0.00% $0.00 0.00 0.00% $0.00 000 0.00% $000 0.00 0.00% $000 0.00 0.00% $0.00 0.00 0,00% $0.00 0.00 0,00% $0.00 

HALTOM CITY 0.00 0.00% $0.00 0 0.00% $0.00 0 0.00% $000 0 0.00% $0.00 0 0.00% $0.00 0 0.00% $000 0 000% $000 

NRH 0.00 0,00% $0.00 0 0.00% $0.00 0 0.00% $0.00 0 0,00% $000 0 0.00% $0.00 0 0.00% $000 0 0,00% $000 

RICHLAND HILLS 5.17 100.00% $0.72 5.49 100.00% $072 69 100.00% $0.72 7.85 100,00% $0.72 8.81 100 00% $0.72 1326 100 00% $0.72 1326 100 00% $072 

TOTAL 5.17 100.00% $0.72 5.49 100.00% $0.72 6.9 100,00% $0.72 7.85 100,00% $0.72 881 100,00% $072 1326 100.00% $0.72 1326 100 00% $072 

- - - - - - ----- L-_.~._ 
--.~ '------- -~ -~-- --.- --- - ---- ~- ---- L. __ -

01/13/2000.5:18 PM Cost Comparisons of Options.xls Page 2 of 4 



BIG FOSSIL SEWER STUDY OPTION COST COMPARISONS TABLE OPTIONS-2 

OPTION 3a - Areas Served by C.O.F.W. Big Fossil Outfall Include Haltom City (with little Fossil), Marine Creek Area, BFX Area, Intel Flow, but Excluding Richland Hills and NRH. 

YEAR 2000 YEAR 2005 YEAR 2010 YEAR 2015 YEAR 2020 YEAR 2050 YEAR 2070 
PARTICIPATING PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT 

CITY FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST 

FORT WORTH 59.15 84.33% $8.26 64.26 85.04% $9.94 68.74 85.56% $10.88 8126 87.17% $12.86 88.50 87.79% $12.95 107.39 aa 33% $14.16 118.45 88.51% $1448 

HALTOM CITY 1099 15.67% $154 11.3 14.96% $1.75 11.6 14.44% $1.84 11.96 12.83% $1.89 12.31 12.21%> $1.80 14.19 11.67,% $1.87 15.38 11.49% $1.88 

NRH 0.00 0.00% $0.00 0 0.00% $0.00 0 0.00% $000 0 0.00% $0.00 0 0,00% $0.00 0 0.00% $0.00 0 0,00% $000 

RICHLAND HILLS 0.00 0.00% $0.00 0 0.00% $0.00 0 0.00% $0.00 0 0.00% $0.00 0 0.00% $0.00 0 0.00% $000 0 0,00% $000 

TOTAL 70.14 100_00%" $9.80 7556 100.00% $11.69 80.34 100.00% $12.72 93.22 100.00% $14.75 10081 100.00% $14.75 121.58 100.00% $1603 133.83 100.00% $1636 

OPTION 3b - Richland Hills and NRH Served by Tarrant County Water Supply Corporation Line (TCWSC) only. and not included in C.O.FW. Big Fossil Outfall. 

YEAR 2000 YEAR 2005 YEAR 2010 YEAR 2015 YEAR 2020 YEAR 2050 YEAR 2070 
PARTICIPATING PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT PEAK % PROJECT 

CITY FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST FLOW SHARE COST 

FORT WORTH 0.00 000% $0.00 0.00 0.00% $0.00 0.00 0.00% $0.00 000 0.00% $0.00 0.00 0.00% $000 0.00 000% $0.00 000 000% SO 00 

HALTOM CITY 0.00 0.00% $0.00 0 0.00% $0.00 0 0.00% $0.00 0 0.00% $0.00 0 0.00% $0.00 0 0.00% $000 0 0.00% $0.00 

NRH 1801 77.70% $455 18.93 77.52%, $4.54 21.16 75.41% $5.21 22.81 74.40% $530 24.47 73.53% $5.24 24.98 73.54% $5.24 2498 73.54% $5.24 

RICHLAND HILLS 5.17 22.30% $1.31 549 22.48% $1.32 6.9 24.59% $170 7.85 25.60% $1.82 8.81 26.47% $1.88 8.99 26.46% $1.88 899 26.46% $1.88 

TOTAL 23.18 100.00% $5.86 2442 100.00% $5.86 28.06 100.00% $6.91 30.66 100.00% $7.12 33.28 100.00% $7.12 3397 100.00% $7.12 3397 100.00% $712 
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BIG FOSSIL SEWER STUDY OPTION COST COMPARISONS TABLE FWOPT-1 

CITY OF FORT WORTH ESTIMATED SHARE OF PROJECT COSTS 

OPTION OPTION CIP DESIGN YEAR 
NO. DESCRIPTION 2000 2005 2010 2015 2020 2050 2070 

1a All Cities Served By C.O.FW. 
Big Fossil Outfall, Including NRH, 
Haltom City, Richland Hills, $9.01 $9.52 $9.71 $11.90 $12.16 $13.37 $13.46 
Marine Creek Area, Year 2020 BFX 
Area, and 6.0 MGD Intel Flow, Plus 
Haltom City Little Fossil Area Extra 

1b Same as Option 1 a above, but less $6.29 $6.83 $8.60 $10.18 $11.04 $11.89 $11.95 
Marine Creek Area 

1c Same As Option 1 b, but also $4.80 $6.01 $6.58 $8.97 $9.45 $9.88 $10.67 
less Intel Facility Flow 

1d Same As Option 1 a, but less $8.05 $9.94 $10.62 $12.70 $12.81 $13.97 $14.02 
Haltom City Little Fossil Area 

2 All Cities Served by C.O.FW. 
Big Fossil Outfall except Richland 
Hills Which will be served by the 

------------ !_l?~~l? __ ~~'!~" __ 0!'_~~l!9_f!.~_~"!'_1 _____________ ----_.------ ------------ .----------- ------------ ---------_.- ------------ ------------

2a Big Fossil Data (H.C + NRH + FW.) $9.13 $9.21 $10.12 $12.06 $12.40 $13.45 $13.53 

2b TCWSC Data (Richland Hills Only) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

3 Only Fort Worth and Haltom City 
served by the Big Fossil Line, 
with Richland Hills and NRH served 

------------ ~I~!:'_~_!~~?_l?_!_J!'_~ _________________________ -.---------- ------------ ------------ ------------ ----.------- ------------ ----------.-

3a Big Fossil Data (HC. + F.W.) $8.26 $9.94 $10.88 $12.86 $12.95 $14.16 $14.48 

3b TCWSC Data (R.Hilis + NRH) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

01/14/2000, 8:36 AM Cost Comparisons of Options. xis Page 1 of 1 



BIG FOSSIL SEWER STUDY OPTION COST COMPARISION TABLE HCOPT-1 

HALTOM CITY ESTIMATED SHARE OF PROJECT COSTS 

OPTION OPTION CIP DESIGN YEAR 
NO. DESCRIPTION 2000 2005 2010 2015 2020 2050 2070 

1a All Cities Served By C.O.F.W 
Big Fossil Outfall, Including NRH, 
Haltom City. Richland Hills. $1.55 $1.55 $1.52 $1.64 $1.59 $1.66 $1.65 
Marine Creek Area, Year 2020 BFX 
Area, and 6.0 MGD Intel Flow, Plus 
Haltom City Little Fossil Area Extra 

1b Same as Option 1 a above, but less $1.26 $1.28 $1.54 $1.61 $1.68 $1.75 $1.76 
Marine Creek Area 

1c Same As Option 1 b, but also $1.08 $1.25 $1.30 $1.54 $1.55 $1.55 $1.66 
less Intel Facility Flow 

1d Same As Option 1 a, but less $0.63 $0.75 $0.79 $0.86 $0.85 $0.99 $1.03 
Haltom City Little Fossil Area 

2 All Cities Served by C.O.F.W 
Big Fossil Outfall except Richland 
Hills Which will be served by the 

----------- .:r:~~_~~_~i~~ __ t~<?l~£~~_!:£J ____________ ------------ -----------. ------------ ------------ ------------ ----._.--.-- ------------

2a Big Fossil Data (H.C + NRH + F.W) $1.00 $1.54 $1.62 $1.69 $1.65 $1.70 $1.69 

2b TCWSC Data (Richland Hills Only) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

3 Only Fort Worth and Haltom City 
served by the Big Fossil Line, 
with Richland Hills and NRH served 

----------- _~y_~~_::rg_~2~_~~r]~ ________________________ ------------ -----------. ------------ .----------- ----------.- ------------ ------------

3a Big Fossil Data (H.C.lLF. + F.W) $1.54 $1.75 $1.84 $1.89 $1.80 $1.87 $1.88 

3b TCWSC Data (RHilis + NRH) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

01/14/2000,8:36 AM Cost Comparisons of Options.xls Page 1 of 1 



BIG FOSSIL SEWER STUDY OPTION COST COMPARISIONS TABLE NRHOPT-1 

NORTH RICHLAND HILLS ESTIMATED SHARE OF PROJECT COSTS 

. OPTION OPTION CIP DESIGN YEAR 
NO. DESCRIPTION 2000 2005 2010 2015 2020 2050 2070 

1a All Cities Served By C.O.F.W 
Big Fossil Outfall, Including NRH, 
Haltom City, Richland Hills, $0.96 $0.99 $0.96 $1.01 $0.96 $0.86 $0.79 
Marine Creek Area, Year 2020 BFX 
Area, and 6.0 MGD Intel Flow, Plus 
Haltom City Little Fossil Area Extra 

1b Same as Option 1a above, but less $0.78 $0.82 $0.98 $0.99 $1.01 $0.91 $0.84 
Marine Creek Area 

1c Same As Option 1 b, but also $0.67 $0.80 $0.82 $0.95 $0.94 $0.80 $0.80 
less Intel Facility Flow 

1d Same As Option'1 a, but less $0.89 $1.07 $1.09 $1.11 $1.04 $0.92 $084 
Haltom City Little Fossil Area 

2 All Cities Served by C.OF.W 
Big Fossil Outfall except Richland 
Hills Which will be served by the 

--.-------- I~_\:Y~~_~~~~"_J'~~~t,!9_~~_~f.:1_. _________ ------------ ------------ -----.------ ~----------- ~----------- ----------- .-----------

2a Big Fossil Data (H.C + NRH + FW.) $100 $0.98 $1.03 $1.05 $1.00 $0.88 $0.81 

2b TCWSC Data (Richland Hills Only) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

3 Only Fort Worth and Haltom City 
served by the Big Fossil Line, 
with Richland Hills and NRH served 

----------- Pl_~~~J_<;:~§.~ __ ~~1!~ _______________ . _______ 
.----------- -.---------- ------------ ------------ -.-----.--- -----.----- -.-.--------

3a Big Fossil Data (H.C. + FW) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

3b TCWSC Data (RHilis + NRH) $4.55 $4.54 $5.21 $5.30 $5.24 $5.24 $5.24 

01/14/2000,837 AM Cost Comparisons of Options.xls Page 1 of 1 



BIG FOSSIL SEWER STUDY OPTION COST COMPARISONS TABLE RHOPT-1 

RICHLAND HILLS ESTIMATED SHARE OF PROJECT COSTS 

OPTION OPTION CIP DESIGN YEAR 
NO. DESCRIPTION 2000 2005 2010 2015 2020 2050 2070 

1a All Cities Served By CO.F.W. 
Big Fossil Outfall. Including NRH, 
Haltom City, Richland Hills, $0.17 $0.18 $0.17 $0.20 $0.18 $0.14 $0.13 
Marine Creek Area, Year 2020 BFX 
Area, and 6.0 MGD Intel Flow, Plus 
Haltom City little Fossil Area Extra 

1b Same as Option 1a above, but less $0.12 $0.14 $0.14 $0.18 $0.16 $0.15 $014 
Marine Creek Area 

1c Same As Option 1b, but also $0.08 $0.12 $0.12 $0.17 $0.14 $0.12 $0.12 
less Intel Facility Flow 

1d Same As Option 1 a, but less $0.18 $0.19 $0.22 $0.21 $0.20 $0.15 $0.14 
Haltom City little Fossil Area 

2 All Cities Served by CO.FW. 
Big Fossil Outfall except Richland 
Hills Which will be served by the 

-.---------- ·Lr;?Xy.§.g,_~~I!E~U!!:1..<:'..l!9~~_~c~J ___________ ------------ ------------ --------.--- ------------ ---.-------- -------_.-.- --------_.-. 

2a Big Fossil Data (H.C + NRH + FW.) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

2b TCWSC Data (Richland Hills Only) $072 $0.72 $0.72 $0.72 $0.72 $0.72 $0.72 

3 Only Fort Worth and Haltom City 
served by the Big Fossil Line, 
with Richland Hills and NRH served 

-----.------ ~Y..!~~_!fY:'{?_r;?_~j!:1..~ ______________________ . ----.-.-.-- ------------ -------_.-.- -.------.--- -.---------- ---.-------- .-.-_.-.-.-. 

3a Big Fossil Data (H.C. + FW.) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

3b TCWSC Data (RHilis + NRH) $1.31 $1.32 $1.70 $1.82 $1.88 $1.88 $1.88 

01/14/2000,837 AM Cost Comparisons of Options.xls Page 1 of 1 
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1. This document is prepared ',n accordance with the 
provisions of Regional Facility Planning Contract No 
99-483-.308. dated 5/18199, between tile City of North 
Richland Hills and the TWOB, with funding participation 
by the City of Fort Worth, Hallorn City and Richland Hills. 

2. Watershed areas ShOWll are based on watershed and 
drainage area maps included in the City of Fort Worth 
Sanitary Sewer Masterplan dated September, 1998, 
prepared by Freese and Nichols, Inc., Montgomery 
Watson, and 8rown & Root. Inc. Data furnished to KEF 
for this study by the City of Fort Worth Water Dept 
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2 Watershed areas shown are based on watershed and 
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for this study by the City of FoM WoMh Water Dept 
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1, This document is prepared In accordance with the 
provisions of Regional Facility Planning Contract No. 
99-483-308, dated 5/18199, between the City of North 
Richland Hills and the TWDS, with funding participation 
by the City of Fort Worth, Haltom City and Richland Hills 

2. Watershed areas shown are based 01'1 watershed and 
drainage area maps included in the City of Fort Worth 
Sanitary Sewer Masterplan dated September, 1998. 
prepared by Freese and Nichols. Inc., Montgomery 
Watson, and Brown & Root, Inc. Data furnished to KEF 
for thiS study by the City of Fort Worth Water Dept 
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1. This document is prepared in accordance with the 
provisions of Regiona! Facility Planning Contract No 
99-48J..-308, dated 5/18/99, between the City of North 
Richland Hills and the TWDS, with funding participation 
by the City of Fort Worth, Haltom City and Richland Hills 

This drawing is based on a field survey prepared by 
Spooner & Associates, Inc., Land Surveyors, 
(B17-282-6981), dated 11/11199, with R.O.w, document 
research by Universal Field Services, Inc, 
(918-494-7600), and KEF, Inc, (817-283-6211), with data 
plotted on property maps furnished by the Tarrant County 
Appraisal District 
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1, This document is prepared in accordance with the 
provisions of Regional Facility Planning Contract No. 
99-483-308, dated 5/18199, between the City of North 
Richland Hills and the TWoS, with funding partiCipation 
by the City of Fort Worth, Haltom City and Richland Hills 

2. This drawing is based on a field survey prepared by 
Spooner & Associates. Inc., land Surveyors, 
(817-262-6981), dated 11/11f99, with R.O W document 
research by Universal Field Services, Inc . 
(918-494-7600), and KEF, Inc. (817-263-6211). with data 
plotted on property maps fumlshed by the Tarrant County 
Appraisal District 
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1. This document IS prepared in accordance wi~h the 
provisions of Regional Fadlity Planning Contract No 
99-483-308. dated 5/18/99, bet\oveen the City of North 
Richland Hills and the T'NDB. with funding par1idpaliOn 
by the City of Fort Worth, Haltom City and Richland Hills 

2. This drawing IS based on a field survey prepared by 
Spooner & Associates, Inc . Land Surve~rs, 
(817-282-6981), dated 11/11/99, with R.O.W. document 
research by Universal F"leld Servkes, Inc 
(918-494-7600), and KEF. Inc .. (817-2B3-6211). with data 
plotted on property maps furnished by the Tarrant County 
Appraisal District 
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1, This document is prepared in accordance with the 
provisions of Regional Facility Planning Contract No, 
99-483·308, dated 5/18/99, between the City of North 
Richland Hills and the mOB, with funding participation 
by the City of Fort Worth, Haltom City and Richland Hills 

2, This drawing is based on a field survey prepared by 
Spooner & Associates, Inc" Land Surveyors, 
(817·282--6981), dated 11/11/99, witl1 R-OW. document 
research by Universal Field Services, Inc 
(918-494·7600), and KEF, Inc., (817-283-6211), With data 
plotted on property maps fumished by the Tarrant County 
Appraisal District. 
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1, This document is prepared in accordance with the 
provisions of Regional Facility Planning Contract No 
99-483-308, dated 5/18/99, belMieen the City of North 
Richland Hills and the TWDB, with funding participatton 
by the City of Fort Worth, Haltom City and Richland Hills 

2. This drawing is based on a field survey prepared by 
Spooner & Associates. Inc_. Land Surveyors. 
(817-282-6981), dated 11/11/99. with R.OW, document 
research by Universal Field Services. Inc. 
(918-494-7600), and KEF, Inc .. (817-283-6211). WIth data 
plotted on property maps furnished by the TalTal'll COLJrty 
Appraisal District 
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BIG FOSSIL SEWER STUDY EASEMENT DATA TABLE ESMT-1 

Big Fossil Sewer (City of Fort Worth Outfall -- Currently Serves Fort Worth, Haltom City, Watauga, Saginaw, Haslet, ana Other Unincorporated Areas) 
Address Easement 

Parcel Location Owner Address City ST. Zip Survey Abstract Tract Subdivision lot Block Date Volume Page Volume Page 

lA Fort Worth KD&G Consolidated LLC PO BOX 185219 Ft Worth TX 76181 Laroent 960 1 11/19/1997 12990 193 7093 252 
2A Fort Worth SCA Services of FW Inc 669 Airport Fwy, #500 Hurst TX 76053 Norris 1165 4 
3A Haltom C!!y Railroad Norris 1165 
4A Haltom City State Hwv. 121 Norris 1165 

Hallam CLty State HWV 121 Stanley 1379 
Haltom City State Hwv, 121 Trimble 529 
Haltom City State Hwy 121 Akers 30 

5A HaJlom City 50% GFS First AssetlC Et AI 8441 E 32nd SI. N #200 Wichita KS 67226 Akers 30 24 Condemnation HearinQ) 0811411996 12478 911 7283 1850 
50% Patterson A B . & 21 5942 Abrams Rd, #113 Dallas TX 75231 0512011979 6741 2479 
Bennet H W Mrs Est {3] 3400 W Park Blvd. Apt 1031 Plano TX 75075 Akers 30 36 (Small Strip) 

6A HaltomC~ Bennet H,W, Mrs, Est 131 3401 W, Park Blvd, Apt 1031 Plano TX 75076 Akers 30 20 0511011945 1745 413 7146 1967 
7A Haltom City M&N IJV PO BOX 100206 Ft. Worth TX 76117 Akers 30 Fortex Ind. Complex E 1 1111611983 7672 1166 7547 306 
8A Haltom City 1 Gunn Investmests. LP 3909 Ann Arbor Ct FI. Worth TX. 76109 Akers 30 Fortex Ind. Complex D 1 0712011999 13931 70 7547 306 
9A Haltom Ci!y Klabzuba Properties II 930 W 1st SI. FI. Worth TX 76102 Akers 30 Fortex Ind. Com.Q!ex !3 1 0410111996 12621 1460 7547 306 
lOA Haltom City Akers 30 7547 306 
11A HaltomCi~ Allen lillian E 2140 San Fernando SI Bedford TX 76021 Akers 30 26 10/22/1997 13023 211 
12A Haltom City Cobb Roqer A & Donna 3220 Haltom Rd Ft, Worth TX 76117 Akers 30 19l 1012411994 11772 1260 7084 2284 
13A Richland Hills Akers 30 1912 
14A Hallam City Tapp Community Services 2404 Yeager St Ft. Worth n 76112 Akers 30 2A2 0211111998 13078 407 7175 416 
15A Haltom City EqUitable Investments Inc 7600 Scott St White Settlement TX 76108 Akers 30 5 1012211993 11293 462 7146 1948 
16A Haltom Clly Grapevine Hwy Akers 30 
17A Hallam City Blfdville ISO E. Belnap SI Ft. Worth TX 76117 Akers 30 5A Haltom Hills 0311211956 2969 383 4922 448 
18A Haltom City City Of Richland Hills E Belnap SI. Ft Worth IX 76118 Akers 30 5A1 0310511964 3906 355 7146 1946 
19A Haltom City SameAs17? Akers 30 SA Haltom Hills 0311211956 2969 383 4922 448 
20A North Richland Hills Blrdville ISO 8 roadway.A ve NRH lynch 953 1 

NOTES 

11 Previous Owner Te!ryfncks 2524 Minnis Drive Ft Worth TX 76117 0212011996 12269 1041 7547 306 
12) & General Financial Services 

131 Attn. Pat?y Brown 

- -- - - - - _.- -

01103/2000 1021 AM survey data1 xiS PJge 1 of 1 



BIG FOSSIL SEWE"R STUDY EASEMENT DATA 

[fcW.S~ (Iarrant County W~er Sup£ly Corporation Outfall Sewer -- Currently Serves Richla_"'CH,ifsj!n(jNorth Blchl"nd Hrll~ 
Address 

Parcel Location Owner Address City ST. Zip I Survey Abstract Tract I Area 
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D&G Consolldaled llC 

=ort Worth -Auslln International Ventures 
=ort Worth A E Jones & Sva",!a Etux 

1; 

Of! 

H 
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I--

NOT~ 
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~iS 

~hland H! 

- -~ 
Haltom City 

TAO Tad Microfilm Dala 
ABS Abstract Data 

0110312000 1022 AM 

CI of Richland Hills 

If Richland 
of Richland 

Radroad 
State Hwy 121 

City of Richland Hills 

ypf Blch@n9 H'.!!§ 

Harvey Thomas E 

::;ity of Richland Hills 
::;ity of Richland Hills 
::;ity of Richland Hills 
& AS Investments In 

:~ 

SH 
Blrdville I.S 0 

.f1'LofBlc:bla~d I::!!JI.s_ 

30X 185219 
Travis. #300 
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Diana Dnve 

201 Diana Drive 
2.Q1 Q!a.!:la Qnv~ 

3202 ~na Drlv~ 

Ft Worth 
Ft. Worth 

I Worth 
Dallas 

=1. Worth 
L~o~h 

t Worth 
F~ 
!lV'Yor!h 

W M. NOrriS 
WM Norris 
"!{v.1L~~ 

3A3 

"'" 
WM Norris 
W M. r~orrls 
W.M Norris ~~ 

3202 Diana Drive Ft Wo~ _ /.rx! 76181 r A Tnmble , 1~; 

3202 Diana Drive PI 
3202 Diana Dnve Ft 
600 Rosebud 
265: 

2659 

:g:o£.D.!.~.!:I.~_.P~ _ 

_ 3202 piana Onye 

-P Q Box 498042 
21616 Cezanne PI 

_ P ~J!;0~4~8042 

J!....'l",-on 

Jl.w..Qii 

JLWpr1 

-.ft~orth _ITX 

-_G'!1a~d 

-Tfi,. _15.£9 

rnm"We r1"5 
rrirr 

,ke~ 

Akers 
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75049 G ~ 
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~[ L3~ 

SUTVey d"ta1 "s 
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--'" 

2~ 

Addition 

_RiverBend 

Richland 

Rlchlano ra,,, ,,~ 

Richland Park Ac 
Richland Park AdditiOn 
Rlci-liand Park Ac 

Richland Hills S 
Texas Electric Sel vice Co 

lot Block 

~ 

~ 

1· 

-I 

Dale 

el1Sf1 
1119/1 
110911 
f13/1 

_ 11'123/1964 

I 08/12/1996 

Volume Page 

_1~1~ 

L~I 

~5_ 

I"-

0712311996 I 1249qJ~~-_tA~ 

I 03105/12§'LJ_3!!06_1 35-5 

TA8Lf' ESMT·2 

IEasement 
Volume Page 

4070 
4101 
4058 

804: 

l39 

139 
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PROPOSED AL TERNA TE ROUTE 

FOR THE BIG FOSSIL PARALLEL OUTFALL LINE 

BY 

CITY OF FORT WORTH 

WATER DEPARTMENT 

(See Revised Map TAB 9) 
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TAB 4 

BIG FOSSIL SEWER STUDY 

CITY OF FORT WORTH 

AND 

TARRANT COUNTY WATER SUPPLY CORP. 

SANITARY SEWER OUTFALLS 

PROFILE SHEETS 



CITY OF FORT WORTH 

OUTFALL SEWER 

PROFILES 
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30' WIDE pkRMANENT d\SEME~T TO 'C1TYOF F6R~ WORTH 

i VOL .. j! .7 ... 0 .... 93. i PAGE .. '.252. O.R. T .. C. ..... T. i 
, A-~60. lRACT 1 i , i 

ORIGINAL GRANTOR: CI;1ARLES C. GI,JMM. JR. 
'BOX 670. FORT WORTH. l1t 76101' ! 

CURREN! OWNER: K.D. & ;G. CONSOLIDATED. eLLC. ! 
VOl. ,12990; PAGE: 193. D.R. T.C. T. 

, 

,.it)() , .... 

Notes: 

j 
Nr 

200 

HQRIZ 'SCALE. ," '"' 200' 
20 

VERT. SCALE: 1" = 20' 

4:JQ 

40 

1. This document II prepared in accordance with tt1e 
provision. or Regional Facility PLanmng Contract No 
99-483-308, dallJd 5116/99, betwean the City 01 NUfttl 
Richland Hills and the TWDB, with funding participation 
by Iha City of Fort Worth, Haltom City and Riclllaod Hills 

2. This drawing II basad on a liaklauIV9Y prepared by 
Spooner & Associates, Inc., Land Surveyors, 
(817-282-6981), dated 11111199, with R.OW. dowment 
research by Univ8n1al Field Servlc8s, Inc 
(918-494.7600), and KEF, Inc., (817-283-6211), with data 
plotted on property map6 furnished by the Tarrant County 
Appraisal District. 

BIG FOSSIL SEWER STUDY 

FORT WORll-I OUTFALL PROFILE 

CITY Of NORTH RICHLAND HilLS 

• 
K>«>WlTON-ENGl~H-FlOwo.S. INC. 
~.--,--



PARCEL NO.: 2A (ORIGINAL PARCEL NO.2) i 
!lIIO ! ; " : I ;' i I 

30' WIDE PERMANENT EASEMENT ,TO CITY OF FORT WORlH; 

: (DE1CRIP~':.~I~~~N~:~T 4~Oi6.~~L~~~ts~D PA~E) I 
., ORIGINAL GRANTOR:-ESTESSERVICEiCO.;H.G. WHITE 

I
, 6100 ELLIOT-READER RD. 
I ,HALTOM CITY, TX. 76117 I 
! VOL. 6467,PAGE 190, D.R,T.C.T.' 
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1, Thili cIocumant is pUlpared in ac.corrlanCB with Ina 
pruviolons 01 Re~ooal r.IClllty P~nlr'lg Contract No 
99-483-308, datlKl 5118199, between the City 01 Norttl 
Richland Hills and the lWDB, w(th funding participation 
by the City of Fort Worth, Haltom City and Richland Hills 

2. This drawing 15 based on a field survey prepar9d by 
Spooner & Associates, Inc., land SUfVayors, 
(817·282-6961). dated 11111199, Wl1l1 KO W dOClJrn8ni 
researci1 by Unlversq.1 Fiak! Sel'lice5, Inc 
(916494-7600), Bnd KEF, Inc., (617-283-6211), with data 
plottsd on property maps furnisned by the Tarrant County 
Appraisal Distric1 

BIG FOSSIL SEWER STUDY 

FORT WORlH OUTFALL PROFILE 

CITY OF NORTH RICHLAND HILLS 

• 
KNOWlTON-ENGltsH-FlOWERS, INC. .......... nG_I __ 
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~O· WIDE PERMANENT EASEMENT! TO CIW Of :FORT iWORlH 
: (DESCRIPTION FOUND BUT NOT VOLUME AND PAGE) . 
. : A-116$. TRACT 4. 76.9.3 ACRES ' 

ORIGINAL GRANTOR: E~TES SERVICe CO .• H.G. YtHITE 
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HALTOM CITY. ~X. 76117 

VOL-6467.PAGE·190. O.R.T.C.T.; 
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! i PARCEL NO . .3~ (ORIGINAL NO . .3) 
1 . -- .30' WIDE PERt,1ANEN\ EASEMENT 

i .3.32 C$~'~T~ ~;H~JA~O'A VE. 

.. ; 

I CHICAGO; ILL. 60604. 
VOL. 7208. PAGE 489. D.R.T.C.T. , , 

• \ : : i ! 
, PARCEL NO 4A. (ORIGINAL NO. 4) 

STATE HIGHWAY NO. 121 
TEXAS HIGHWAY DEPARTMENT 

, 2501 SOUlHWEST LOOP i 
i FORT WORlH. TX. 76115: 
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1. Thiadocument is prepared In accordance with the 
provl&lons of Regional FaciUty PlBnning Contract No. 
99-483-306, elated 511B1aB, between the City of North 
Richland Hills and the TWOB, with funding particlpation 
by the City of Fon Worth, Haltom City and Richland Hills. 

2. ThI, drawing is based on a field survey prep&l'6d by 
Spooner & As$ociate., Inc., Land Surveyors, 
(817-282.-6981), dated 11/11199, with R.O.w. docUment 
research by Univ8f681 Field ServIceS, Inc. 
(918-494-1600), and KEF, Inc., (611-263-6211), with dills 
plotted on property maps fumished by the Torrant County 
Appraisal District. 

BIG FOSSIL SEWER SWOY 

FORT WORTH OUTFALL PROFILE 

CITY OF NORTH RICHLAND HILLS 

• 
K""WlTON- ENCI.~H-FtO_', INC 
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! PARq:L NO! 5A (ORIGINAL No.1 5) 

30' WlbE PE~MANE~IT EASEMENT TO CITY OF- FORT) WORTH 
VOL. 1283. RAGE 1850. D.R. T.C.T. 
i j A-30. TRACT 24 i i 
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1, This document IS prepared in accordallC8 with tile 
provisions 01 Regional FaCility Planning Contract No 
99-483-308, dated 5118199, between t/"HiI City of North 
Richlend Hills and the TWDB, with funding participation 
by the City 01 Fort Worth, Haltom City Bnd Ricllland HiUs 

2. ThII; drawing II based on a field ~ prepared by 
Spooner & As&ociatel, loc., Land SUflI"yora, 
(817-2B2-6981), dated 11/11199, with R.O.w. documElnt 
researctJ by Univ&I'&8l Field SeNIceli. Inc 
(91~94-7600). and KEF. Inc., (8l7-28H211), with data 
plottad on property maps furnished by the T BlllInt Coonty 
AppralNI District. 

BIG FOSSIL SEWER STUDY 

FORT WORTH OUIT ALL PROFILE 

CITY OF NORTH RICHLAND HILLS 

• 
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1. This document I. prepared in accordance wl1t1 \tie 
proViaionl 01 RtlQiooat Facility PlannH'lg Contract No 
99483-308, dated 5118/99, between the City of North 
Richland Hills and the TWDB, with funding participation 
by the City 01 F()rt Worth, Haltom City and Rictlland Hills. 

2. Thi5 drawing is baud on a field sUfVay prepared by 
Spooner & Associates, Inc., Land Surveyo~, 
(817·282-6961), dat8d 11/11199, with ROW. document 
research by Universal FIeld Sarvlcas. Inc 
(918-494.7600), and KEF, Inc .• \817-263-0211). with data 
plotted on property rnap$ fumished by tile Tarrent County 
Appraisal District. 

BIG FOSSIL SEWER STUDY 

fORT WORTH OUlf ALL PROfiLE 

CITY Of NORTH RICHLAND HilLS 

• 
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1. This document is Pflipared in accordance with the 
provlt;lons of Regional Facility Planning Conlract No 
99-483-308, dated 5/18199, between the CIty of North 
Richland Hilla end the TWOB, with funding partlGipation 
by the City of Fort Worth, Haltom City and Richland HiHs 

2, Thls drawing il ba5ed on iii field lUI'Iay pI"lIpared by 
Spooner & Assoc;:ialvs, Inc., Land SUfVayon, 
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TAB 5 

BIG FOSSIL SEWER STUDY 

POPULATION PROJECTIONS 

(See Further Discussion TAB 9) 



INTRODUCTION 

Evaluate Big Fossil drainage area by detennining the existing flows for 1995 and potential flows 
for the years 2005 & 2025. Detennine what percentages of the flows are contributed by each city 
contained within the Big Fossil boundary. 

The Big Fossil wastewater service area receives flow from seven cities and a select area of 
Tarrant County. -

LAND USE AND POPULATION PROJECTIONS 

Land use and popUlation data provide infonnation necessary to establish wastewater flow 
patterns for different land use types and wastewater quantities based on employment and 
population distributions. This infonnation is used in calculating present and future wastewater 
flow requirements for each city's service area. The population and land use projections can also 
provide a basis for the selection and staging of identified capital improvements to the wastewater 
system. 

Land use and popUlation data were compiled using data from the North Central Texas Council of 
Governments' (NCTCOG) databases. The NCTCOG maintains population and land use data 
based on the latest census data. 

For this assignment, the land use data compiled by NCTCOG was grouped into categories based 
on developed and undeveloped areas for each city contained in the defined study area. The 
developed area was further broken down into sewered and unsewered categories. The sewered 
groups ofthe NCTCOG land uses were defined as: single family & high-density residential, 
industrial, institutional, and commercial. The non-sewered group includes the NCTCOG 
categories: infrastructure, parks & flood plain, and water. The following table summarizes 1995 
NCTCOG popUlation and land use data for the cities which contribute to the Big Fossil 
wastewater service area. 

Table 1. 
1995 Summary of Cities in Big Fossil Study 

1995 1995 
CITY Population Employment 

Haslet 1000 353 
Haltom City 33500 11476 
Watauga 21100 1515 

North Richland Hills 50650 13567 
Richland HiUs 8150 5199 

Saqinaw 9400 3452 
Fort Worth 473600 339778 

(1) Single f:mllly, multi-family, mobile homes. and IlrouP QuartefS 

(2)lndustnal, commerCIal, and il1S11IUlional 

(3) infrastlUCl'ure. par1ls. waler, and flood plain 

(4) under construction and lJac.3nt 

Sewered UnSewered 
Total(t) Total! ) Total'" Total 

Residential Employment UnSewered Developed 
(acres) (acres) (acres) (acre,;) 
1046 79 85 1210 
3506 1502 642 5650 
1756 202 29 1987 
5495 1426 684 7605 
1170 374 155 1699 
773 811 503 2087 

47223 22958 29789 99970 

UNDEVELOPED 

Total'" TOTAL 
Undeveloped CITY 

_ (acre~L ~acres>-
1995 3205 
2285 7935 
613 2600 

4070 11675 
308 2007 
2691 4778 
83826 183796 



In order to determine future population and employment data, a systematic method was 
developed incorporating census tracts, forecast districts, and city boundaries. Each city lies 
within the boundary of several forecast districts and census tracts. A map was developed of each 
city showing the corresponding census tracts and forecast districts for that certain city. From this 
map the population per house density of each of the contributing forecast districts was computed 
by defining the census tracts contained in each forecast district. These forecast district densities 
were then used to figure population data for the years: 1995,2005, & 2025. A similar method 
was then used to determine population and employment data for areas in each city, which 
contribute to the Big Fossil watershed. The employment and population numbers were factored 
for each census tract and forecast district in order to determine the population and employment 
data for the study. This preliminary analysis was used for comparison purposes only. 

The following table shows population and employment data for the cities located in the Big 
Fossil watershed area which were developed from the City of Fort Worth Sanitary Sewer Master 
Plan and Land Use Assumptions Plan furnished by the City of Fort Worth Water Department for 
use in this study. 

CITY 

Fort Worth 
Hallom City 

Haslet 
North Richland Hills 

Richland Hills 
Saqinaw 
Watal,!ga 
TOTAL 

EXHIBIT "F" 
Table 2. 

(Revised) 
Population and Employment Summaries 

of Cities in the Big Fossil Study 

Service InON 
Area CAc.l 1995 2005 2025 1995 

48,363 19,074 24,305 38,741 5,162 
3,227 12,151 13,151 15,271 1,870 
453 130 258 583 47 

2,465 13,371 14,809 16,887 3,565 
1,365 6,164 6,897 7,745 2,508 
763 255 695 1,625 141 

2600 18,834 20,591 23,934 1730 
59236 69979 80706 104786 15023 

EMPLOYMENT 
2005 
7,216 
3,339 

88 
4,244 
3,011 
196 

1958 
20052 

Note: Source of Population Data: City of Fort Worth Sanitary Sewer Master Plan 
See Database Tables "LUAPOP·l" and "LUAPOP·2", under TAB 5. 

2025 
21,374 
6,805 
223 

5,696 
4,075 
443 

2504 
41120 

City of Fort Worth area also includes unincorporated Tarrant County Areas in Watershed 
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EXHIBIT "B" 
COMPARISON OF PROJECTED GROWTH IN SELECTED CITIES BETWEEN 2005 AND 2025 
FROM 2002 SWP AND CHAPTER 5, TABLE 2 (CORRECTED), BIG FOSSIL SEWER STUDY 

CITY 

HASLET 
HALTOM CITY 
WATAUGA 
N. RICHLAND HILLS 
RICHLAND HILLS 
SAGINAW 
FORT WORTH 

TOTALS 

NOTES: 

03/12/2000,11:53 AM 

1990 2000 

795 1,260 
32,856 38,845 
20,009 22,233 
45,895 55,884 

7,978 8,886 
8,551 12,172 

447,619 496,622 

563,7031 635,902 

~1t~;~~j,-: fi1 
2005 I!'t;~P2005' 

1 ,3521.'i';"'¥I'! 258 
40,275 L,,;.~,,\13,151 
23,254 I f;; i'i20, 591 
61 ,6241"(i:J.'t~;14;809 
9,6331~~.6,897 

13,047Ij;!5!<~~,:695 
514,670Ir'\~124;305 

_ .... ~'n_~ti;' ';-}." , 1 

itj}#"il;:i;' 
663,855!~80,706 

~J;:tfffrj ',", '<':~ 

2010 

1,443 
41,704 
24,274 
67,363 
10,379 
13,922 

532,717 

691,8021 

2020 2025 I' ;P~025 
, ... : . 

1,899 2,1131,. .. 583 
43,272 43,6281 \ ... 15;271 
26,157 27,0631".',23.934 
81,200 85,8041'16;887 
12,109 12,8641 ,.",7;745 
15,878 16,4811 .".1;625 

580,375 588,2441'38.741 

760,890 776, 1971;;~)O~.7,8,,·6 . ",,;,,, ',,-., 
• :::, '': ... ,t: ,: ,~-,-' ,', ' 

2002 SWP 
% INCREASE 

BIG FOSSIL,STUDY 
"'.:N ,--,_,~ '''-" . .:1,,: /.d,",S > ...... ,~: 

~ .. % INCREASE;," 

-·C.~:,t'-,~.,~.;~~_,j~ .. -

56.29%1 .";;·,,,:125,97% 
8.33%1 '.,> , 16.12% 

16.38%1' ",', '~'-lr:.16.24% 
39.24% 1 .. , ,·:,~;14.03% 
33.54%1 t "'T',' ',v',i, 12,30% 
26.32%1 . ,:.~!,133.81% 

14.30%1;:'.1 .. 59.40% 

_': ~':.-~)t~i:,~ '(~::;' !:.,~J 
16.92%lj~:i.29.81r-

" '1':' ,( :';.",) 

P2005 AND P2025 POPULATION PROJECTIONS INCLUDE ONLY BIG FOSSIL WATERSHED AREAS 
SEE EXHIBIT "c" FOR SUMMARY OF POPULATION PROJECTIONS FOR YEARS 1990 THROUGH 2070 
PERCENT INCREASES BASED ON COMPARISON OF YEARS 2005 AND 2025 

Growth Projection Comparisons. xis Page 1 fo 1 



EXHIBIT "C" 
"POPULATION" PROJECTIONS USED IN THE BIG FOSSIL SEWER STUDY BASED ON 
DATA FROM THE CITY OF FORT WORTH SANITARY SEWER MASTER PLAN REPORT 

TOTAL TOTAL TAB. LUAPOP-1 
CITY BIG FOS. PAGE 8 OF 12 

CITY AREA SERVo AR. 
_1990 1~95 I 2000 I (AC.) ~C.) __ 2005 

Haslet 3,205 453 66 130 194 258 
Haltom City 7,935 3,227 11,650 12,151 12,651 13,151 
Watauga 2,600 2,600 17,955 18,834 19,712 20,591 
N. Richland Hills 11,675 2,465 12,652 13,371 14,091 14,809 
Richland Hills 2,007 1,365 5,797 6,164 6,530 6,897 
Saginaw 4,778 763 35 255 475 695 
Fort Worth 183,796 48,363 16,459 19,074 21,690 24,305 

TOTALS 215,996 59,236 64,614 69,979 75,343 80,706 

TABL. LUAPOP-1 ' l 

PAGE 12 OF 12 INTERP. 

2010 I 2015 I 2020 2025 

322 416 509 583 
13,651 14,203 14,754 15,271 
21,469 22,275 23,080 23,934 
15,528 15,906 16,282 16,887 
7,264 7,365 7,467 7,745 

915 1,157 1,398 1,625 
26,921 31,239 35,558 38,741 

86,070 92,561 99,048 104,787 

NOTES: Big Fossil Service Area Includes Marine Creek Watershed Area, but not Little Fossil Creek Watershed Area 
Source of Data: City of Fort Worth Database Tables "LUAPOP-1" and "LUAPOP-2" 
Population Estimates for Year 2025 Interpolated between Years 2020 and 2050 

03/12/2000,11:51 AM Pop in BF Watershed. xis 

J 

TAB. LUAPOP-2 
PAGE 10 OF 20 

2050_ I 2070 

952 1,247 
17,858 19,928 
28,205 31,622 
19,912 22,332 

9,137 10,250 
2,761 3,670 

54,657 67,389 

133,482 156,438 
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EXHIBIT "D" 
"EMPLOYMENT" PROJECTIONS USED IN THE BIG FOSSIL SEWER STUDY BASED ON 
DATA FROM THE CITY OF FORT WORTH SANITARY SEWER MASTER PLAN REPORT 

TOTAL TOTAL TAB. LUAPOP-1 
CITY BIG FOS. PAGE 4 OF 12 

CITY AREA SERVo AR. 
1990 J 1995 I 2000 I 2005 I (AC.) (AC.) 

Haslet 3,205 453 27 47 68 88 
Haltom City 7,935 3,227 1,136 1,870 2,605 3,339 
Watauga 2,600 2,600 1,615 1,730 1,844 1,958 
N. Richland Hills 11,675 2,465 3,226 3,565 3,904 4,244 
Richland Hills 2,007 1,365 2,256 2,508 2,760 3,011 
Saginaw 4,778 763 113 141 169 196 
Fort Worth 183,796 48,363 4,135 5,162 6,189 7,216 

TOTALS 215,996 59,236 12,508 15,023 17,539 20,052 

2010 I 2015 I 2020 

108 152 195 
4,074 5,035 5,995 
2,072 2,225 2,377 
4,583 4,963 5,343 
3,263 3,539 3,815 

224 310 396 
8,243 13,577 18,911 

22,567 29,801 37,032 

NOTES: Big Fossil Service Area Includes Marine Creek Watershed Area, but not Little Fossil Creek Watershed Area 
Source of Data: City of Fort Worth Database Tables "LUAPOP-1" and "LUAPOP-2" 
Employment Estimates for Year 2025 Interpolated between Years 2020 and 2050 

03/12/2000, 11 :51 AM Pop in BF Watershed.xls 

') 

TAB. LUAPOP-2 
INTERP. PAGE 10 OF 20 

2025 2050 I 2070 

223 363 475 
6,805 10,855 14,095 
2,504 3,139 3,647 
5,696 7,461 8,873 
4,075 5,374 6,414 

443 679 868 
21,374 33,687 43,538 

41,120 61,558 77,910 
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EXHIBIT "E" 
"EQUIVALENT" POPULATION PROJECTIONS USED IN THE BIG FOSSIL SEWER STUDY BASED ON 
DATA FROM THE CITY OF FORT WORTH SANITARY SEWER MASTER PLAN REPORT 

TOTAL TOTAL TAB. LUAPOP-1 TABL. LUAPOP-1 
CITY BIG FOS. PAGE 8 OF 12 PAGE 12 OF 12 

CITY AREA SERVo AR. 
1990 I 1995 I 2000 I 2010 I 2015 I (AC.) (AC.) 2005 

Haslet 3,205 453 80 154 228 302 376 492 
Haltom City 7,935 3,227 12,218 13,086 13,954 14,821 15,688 16,721 
Watauga 2,600 2,600 18,763 19,699 20,634 21,570 22,505 23,388 
N. Richland Hills 11,675 2,465 14,265 15,154 16,043 16,931 17,820 18,388 
Richland Hills 2,007 1,365 6,925 7,418 7,910 8,403 8,896 9,135 
Saginaw 4,778 763 92 326 560 793 1,027 1,312 
Fort Worth 183,796 48,363 18,527 21,655 24,785 27,913 31,043 38,028 

TOTALS 215,996 59,236 70,868 77,491 84,113 90,732 97,354 107,462 

" 
INTERP. 

2020 2025 

607 694 
17,752 18,674 
24,269 25,186 
18,954 19,735 
9,375 9,783 
1,596 1,847 

45,014 49,428 

117,564 125,347 

NOTES: Big Fossil Service Area Includes Marine Creek Watershed Area, but not Little Fossil Creek Watershed Area 
Source of Data: City of Fort Worth Database Tables "LUAPOP-1" and "LUAPOP-2" 
Equivalent Population Estimate for Year 2025 Interpolated between Years 2020 and 2050 
Equivalent Population = Population (Exhibit "B") + 0.5 x Employment (Exhibit "C") 

03/12/2000, 11 :51 AM Pop in BF Watershed. xis 

') 

TAB. LUAPOP-2 
PAGE 10 OF 20 

2050 I 2070 

1,134 1,485 
23,286 26,976 
29,775 33,446 
23,643 26,769 
11,824 13,457 

3,101 4,104 
71,501 89,158 

164,261 195,393 
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Population Projection Methodolo'?J! 

1. One of the initial steps required Internet research to compile COG data for Tarrant County. 

2. It was discovered that two forms of data existed. 

3. Census Tract (CT) data gave detailed land use information for each tract, which was used to 
compute population and employment densities. 

4. Forecast District (FD) data contained information governing household and employment 
numbers for the years 1995, 2025, & 2025. 

5. Since the Forecast District & Census Tract boundaries did not necessarily fall on city limit 
lines, it was necessary to calculate what percentage of each Forecast District & Census Tract 
fell within each city's limits. 

6. Once this was determined, we used this data to calculate the population for each city for the 
years 1995,2005, & 2025. 

7. These population numbers were then used to figure future population and employment land 
use areas. 

8. These data were compared with population and employment projections by the City of Fort 
Worth in their Land Use Assumptions Plan and Sanitary Sewer Master Plan, and the results 
compared favorably. Therefore, the Fort Worth Population Database Information is used for 
this Big Fossil study. A table of popUlation projections by the Texas Water Development 
Board is included in this section for reference. 



) 
BIG FL jlL SEWER STUDY TW.D.B. POPUl..J-. . . IN PROJECTIONS TABLE 1 •• JBPOP-1 

EXHIBIT "A" 
Big Fossil Sewer Study, Table No. TWDB-1 
TEXAS WATER DEVELOPMENT BOARD POPULATION AND WATER USE PROJECTIONS 

CITY TOTAL YEAR 1990 YEAR 2000 YEAR 2010 
LAND POP. AC-FT GPCD POP/AC. POP. AC-FT GPCD POP/AC. POP. AC-FT GPCD POP/AC. 
AREA 1 

Fort Worth 183,796 447,619 105,420 210.24 2.44 496,622 127,946 229.98 2.70 532,717 134,262 224.98 2.90 
North Richland Hills 11,675 45,895 6,331 123.14 3.93 55,884 9,640 153.99 4.79 67,363 11,394 15099 5.77 
Haltom City 7,935 32,856 4,575 124.30 4.14 38,845 6,309 144.98 4.90 41,704 6,633 141.98 5.26 
Richland Hills 2,007 7,978 1,301 145.57 3.98 8,886 1,334 134.01 4.43 10,379 1,523 130.99 5.17 
Watauga 2,600 20,009 2,761 123.18 7.70 22,233 3,835 153.98 8.55 24,274 4,106 151.00 9.34 
Haslet 3,205 795 108 121.27 0.25 1,260 229 162.24 0.39 1,443 267 165.17 0.45 
Saginaw 4,778 8,551 1,238 129.24 1.79 12,172 2,059 151.00 2.55 13,922 2,495 159.98 2.91 
Tarrant County 574,450 1,170,247 226,690 172.92 2.04 1,415,759 308,195 194.33 2.46 1,594,218 341,530 191.24 2.78 

CITY TOTAL YEAR 2020 YEAR 2030 YEAR 2040 
LAND POP. AC-FT GPCD POP/AC. POP. AC-FT GPCD POP/AC. POP. AC-FT GPCD POP/AC. 
AREA 

Fort Worth 183,796 580,375 143,673 220.99 3.16 596,112 144,230 215.99 3.24 632,480 150,195 211.99 3.44 
North Richland Hills 11,675 81,200 13,461 147.99 6.96 90,408 14,684 144.99 7.74 100,661 16,011 141.99 8.62 
Haltom City 7,935 43,272 6,737 138.98 5.45 43,983 6,700 135.98 5.54 44,197 6,584 132.98 5.57 
Richland Hills 2,007 12,109 1,750 129.01 6.03 13,618 1,922 125.99 6.79 16,497 2,273 123.00 8.22 
Watauga 2,600 26,157 4,336 147.98 10.06 27,969 4,543 145.00 10.76 29,906 4,757 141.99 11.50 
Haslel 3,205 1,899 372 174.87 0.59 2,327 456 174.93 0.73 2,587 478 164.94 0.81 
Saginaw 4,778 15,878 2,970 166.98 3.32 17,084 3,062 160.00 3.58 18,915 3,284 154.99 3.96 
Tarrant Counly 574,450 1,798,894 377,333 187.25 3.13 1,915,375 391,338 182.39 3.33 2,111,193 416,854 176.26 3.68 

CITY TOTAL YEAR 2050 
LAND POP. AC-FT GPCD POP/AC. Notes: 
AREA 

Fort Worth 183,796 671,067 155,600 206.99 3.65 Popluation Projections Web Site: 
North Richland Hills 11,675 112,232 17,475 138.99 9.61 http://www.twdb.state.tx.us/popwuse/PopulationC.htm 
Haltom City 7,935 44,412 6,517 130.99 5.60 
Richland Hills 2,007 19,985 2,709 121.00 9.96 Water Use Web Site: 
Watauga 2,600 29,906 4,656 138.98 11.50 http://www.twdb.state.tx.us/popwuse/MunicipaIC.htm 
Haslet 3,205 2,808 503 159.91 0.88 
Saginaw 4,778 20,942 3,519 150.00 4.38 GPCD = AC-FT x 43,560 c.f.!acre-ft x 7.48 gallc.f. /365 days/year / Popluation 
Tarrant County 574,450 2,205,610 430,303 174.16 3.84 

- --- --

03/12/2000, 5:22 PM TWDB Population Projections 2xls Page 1 of 1 
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North Central Texas Council of Governments 

Research and Information Services 

Summary of Regional 
Population Estimates 
North Central Texas added 136,847 new residents last year for 
a total population of 4,963,064, This marks the third consecutive 
year that the region boasts a population growth of 100,000 or 
more persons and pushes the average annual growth in the 
1990s above 90,000. Last year's growth, also, virtually guarantees 
a Census 2000 count in North Central Texas exceeding 
5,000,000 persons. 

Five cities captured 30% of all the growth in North Central 
Texas last year. Plano retained its lead, adding 14,550 new 
residents in 1998 for a total population of 220,200. This one· 
year growth represents an all time high for Plano. The city of 
Fort Worth added 10,200 persons, going over the half million 
threshold in 1998 with 504,350 residents. Lewisville (74,700), 
McKinney (43,500) and Flower Mound (47,300) round out the 
top five, adding about 5,000 new residents each. 

Eighty·one percent (81%) of the region's population growth in 
1998, or more than 100,000 persons, occurred within the 
boundaries of four core counties. Collin again led all counties 
with 35,730 new residents added. This yields an average 
increase of more than eight percent (8%) per year throughout 
the decade in Collin County. Tarrant County was second in 
absolute growth in 1998, with 31,142 new persons, and has now 
added more than 200,000 persons since 1990. For the first time, 
Denton County jumped to third with 24,925 persons added and 
Dallas County followed with 19,208 new residents. 

The counties beyond the urban core continue to gain in share of 
growth. These 12 ex· urban and rural counties added over 
25,000 persons last year, with unincorporated areas accounting 
for 70% of this growth, or 17,500 persons. Johnson led these 12 
counties in absolute growth with 4,831 new residents for a total 
county population of 118,677. 

State Highway 121 Corridor cities continue to have the 
fastest growth rates in the region. The city of Frisco, which 
added 4,350 new residents in 1998, pushed their population 

. 327 percent above the 1990 census count to 26,200 persons. 
Similarly, Flower Mound and Southlake tripled their 1990 
totals. Four other cities doubled their 1990 population and all 
fall within the Corridor: Allen (39,000), Coppell (33,050). 
Corinth (9,150) and McKinney (43,500). 

Construction in North Central Texas was up by more than 18 
percent last year with 45,000 new homes added. More than 
2,400 single·family homes were built in each month of 1998 
and the multi.family industry rebounded by adding 16,100 new 
units, an increase of almost 50% over 1997. Further, the 
current inventory of multi·family units permitted or under 
construction exceeds 30,000 units. 

Employment growth in North Central Texas has been the driving 
force behind the incredible population growth in the last part of 
this decade. Jobs were created at unprecedented rates in the 
last few years, peaking with more than 100,000 new jobs in 1997. 
However, in 1998, job growth slowed by nearly ten percent 
(10%) in the region. Yet. the multi.family industry is 
constructing units at a record pace in an attempt to keep up 
with the all of the migrants moving to North Texas. 

Local analysts are watching these three interrelated trends of 
job, population and construction growth closely in 1999 to 
see where the next blip on the radar screen surfaces. Without a 
doubt. this region will reach five million by 2000. But. what else 
will the millennium bring? 

NCTCOG Regional Population Growth 1990-1999. 
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Final Final Final Estimated Revised Estimated Percent 
Census Census Census Population Population Population Growlh 
4/1nO 411/80 411/90 111/95 1/1/98 1/1/99 1998-99 

Collin County 66,920 144,576 264,036 348,400 426,312 462,042 8.38% 
Allen* 1,940 8,314 19,315 26,900 34,800 39,000 12,07% 

Celina 1,272 1,520 1,737 1,750 1,900 1,900 0.00'% 

Fairview 463 ' 893 1,554 2,000 2,700 2,850 5.56% 
Farmersville 2,311 2,360 2.640 2.650 2.750 2.800 1.82% 
FriSCO· 1.845 3.499 6,138 13.850 21.850 26.200 19.91% 

Lucas 540 1,370 2,205 2.400 2,900 3.050 5.17% 
McKinney 15.193 16,256 21,283 28.400 38.150 43,500 14.02% 

Murphy 261 1,150 1.547 1.650 2,250 2.600 15.56% 
Parker· - 367 1,098 1.213 1,450 1,700 1.750 2.94'%, 

Plano· 17,872 72.331 127,885 169,900 205.650 220.200 7.08% 
Princeton· 1.105 3.408 2,448 2,500 2,750 2,900 5.45% 

Prosper 501 675 1,018 1,200 1,550 1,650 6.45% 

Wylie 2.675 3,152 8.716 9,650 11.600 12.400 6.90%, 

Remainder of ColJin County 17.785 20.109 30,019 33.100 37,450 39.250 4.81% 

Split Cities 2,790 8.441 36.318 51,000 58,312 61,992 6.31% 

DaUas County 1,327,696 1,556,419 1,852,810 1,931,150 2.023,736 2,042,944 0.95% 

Addison 593 5,553 8.783 10,200 12.300 12,400 0.81% 

Balch Springs 10.464 13.746 17,406 18.300 18.700 18,750 0.27% 

Cedar Hill· 2,610 6.849 19,988 24,450 27,650 29.600 7.05% 

Cockrell Hill 3,515 3,262 3.746 3,800 3,800 3.600 0.00% 

Coppell 1,728 3,826 16,881 24,050 29.850 33.050 10.72% 

Dallas· 844.401 904,078 1.007.618 1.034,400 1,065,200 1,068,800 0.34% 

DeSoto 6.617 15.538 30.544 33,950 36,050 36,850 2.22~·~ 

Duncanville- 14,105 27,781 35,008 35.300 36.150 36.300 0.41% 

Farmers Branch 27,492 24,863 24,250 24,500 26,100 26,900 3.07% 

Garland· 81.437 138,857 180.635 193.200 201.200 204,000 1.39% 

Glenn Heights 257 1,033 4.564 4.650 5,900 6,400 8.47% 

Grand Prairie- 50,904 71,462 99,606 104,350 112,400 115,150 2.45% 

Highland Park 10,133 8,909 8,739 9.050 9,400 9.400 0.00%, 

Hutchins 1,715 2.837 2.719 2,750 2.750 2,750 0.00% 

Irving 97,260 109,943 155,037 166,350 182,500 183,350 0.47% 

Lancaster 10.522 14,807 22,117 22,750 23,300 24,250 4.08% 

Mesquite 55.131 67,053 101,484 109.850 117,950 119,600 1.40% 

Richardson 48,405 72.496 74,840 78.750 86,700 89,200 2.88% 

Rowlett 2,243 7.522 23.260 32,350 39,250 41,250 5.10% 

Sachse 777 1,640 5.346 6,700 7.350 8.300 12.93% 

Seagoville 4,390 7,304 8.969 9.500 10,350 10,400 0.48% 

Sunnyvale 995 1,404 2,228 2,300 2,450 2,850 8.16'% 

University Park 23,498 22,254 22,259 23,000 23,850 23,900 0.21% 

Witmer 1,922 2.367 2,479 2.500 2.650 2,850 0.00% 

Remainder of Dallas County 18.941 9,181 6,197 6,250 6,400 6,450 0.78% 

Split Cities 7.641 11.854 (31.893) (52.100) (66,464) (73,206) 10.14% 

Denton County 75,633 143,126 273,525 320,400 375,990 400,915 6.63"-
Argyle 443 1,111 1,575 1,950 2,050 2.150 4.88% 

Aubrey 731 948 1,138 1,100 1,150 1,200 4.35% 

Carrollton 13,855 40,595 82.169 90.950 97,950 102,350 4.49%, 

Copper Canyon NI 465 978 1,150 1,250 1.300 4.00% 

Corinth 461 1,264 3,944 4,900 7,300 9,150 25.34% 

Denton 39.874 48.063 66,270 69,800 73,200 75,300 2.87% 

Double Oak NI 836 1,664 1,600 2,150 2,250 4.65% 

Flower Mound 1,685 4,402 15.527 29,600 42.500 47,300 11.29% 

Hickory Creek 218 1,422 1,893 2,000 2,050 2.050 0.00% 

Highland Village 516 3.246 7,027 10.350 11.700 12,150 3.85% 

Justin 741 920 1,234 1,300 1.450 1,550 6.90% 

Krum 454 917 1.542 1,650 1.800 1,900 5.56% 

Lake Dallas 1.431 3,177 3,656 4,150 5,550 5.900 6.31% 

Lewisville 9,264 24,273 46,521 53,350 69,200 74,700 7.95% 

Little Elm 363 926 1.255 1.150 2,050 2,200 7.32% 

Pilot Point 1,663 2.211 2.538 2.800 3.100 3,250 4.84% 

Roanoke 817 910 1,616 1,900 2,100 2,150 2.38% 
Sangera 1,603 2,754 3,514 4,100 5,050 5,200 2.97%. 

Shady Shores 543 813 1,045 1,350 1,550 1,650 6.45% 

The Colony NI 11,586 22.113 23,150 24,400 25,750 5.53% 

Trophy Club NI NI 3,922 4.400 5,850 6.200 5.98% 

Remainder at Denton County 12,826 19,870 28,072 31.800 36.400 38,400 5.49"/" 
Split Cities (11.855) (27.583) (25.688) (24.300) (23,810) (23,135) ·2.83% 

Ellis County 46,638 59,743 85,167 91,700 103,718 107,858 3.99% 

Ennis· 11.046 12,110 13,869 14,450 15,200 15,550 2.30% 

Ferris 2.180 2,228 2,212 2,200 2,200 2.200 0.00% 

Italy 1.309 1,306 1.699 1,750 1.800 1,800 0.00% 
Midlothian- 2.322 3,219 5,040 5.800 6,900 7,250 5.07% 

Oak Leaf NI NI 984 1.000 1,050 1,200 14.29% 

Ovilla 339 1.067 2.027 2,550 2,900 3,050 5.17% 

Palmer 601 1,187 1,659 1,650 1,800 1.800 0.00'% 

Red Oak 767 1.882 3,124 3,600 5,000 5,100 2.00% 

Waxahachie- 13,452 14,624 17,984 19,100 20,300 20,700 1.97% 

Remainder of Ellis County 14.431 21,926 35,857 38,900 45.500 47,850 5.16% 

Split Cities 191 194 712 700 1,068 1,358 27.15% 



Final Final Final Estimated Revised Estimated Percent 
Census Census Census Population Population Population Growth 
4IlnO 411/80 411/90 111195 111198 111199 1996-99 

Erath County 18,141 22,560 27,991 29,050 31,250 31,850 1.92% 
Dublin 2.810 2.723 3.190 3.250 3.300 3.400 3.03% 
Stephenville 9.277 11.881 13.502 13,700 14.600 14.650 0.34% 
Remainder of Erath County 6.054 1.956 11.299 12.100 13.350 13,800 3.37% 

Hood County 6.368 17,714 28,981 32,350 37,800 39,450 4.37% 

Granbury 2.473 3.332 4.045 4.250 6.050 6.500 7.44% 
Remainder of Hood County 3.895 14.382 24.936 28.100 31,750 32.950 3.78% 

Hunt County - 47,948 55.248 64,343 65,400 69,700 71,500 2.58% 

Caddo Mills 935 1.060 1.068 1.100 1.100 1,150 4.55% 

Commerce 9.534 8.136 6.825 7.000 7.650 7.750 1.31% 

Greenville 22.043 22.161 23.071 23.250 24,400 24.600 0.82% 
Quinlan 844 1.002 1.360 1.450 1.550 1,550 0.00% 
Wolfe City 1,433 1.594 1.505 1.550 1.600 HOO 0.000/0 
Remainder of Hunt County 13.159 21.295 30.514 31.050 33.400 34.850 4.34% 

Johnson County 45.769 67.649 97,165 103,750 113.846 118,677 4.24% 

Alvarado 2.129 2.701 2.918 3.000 3.200 3.250 1.56% 

Burleson 7.713 11.734 16.113 17,950 19.450 20.400 4.88% 
Cleburne 16.015 19.218 22.205 22.700 24,700 25.000 1.21% 

Grandview 935 1.205 1.245 1.250 1.300 1,300 0.00% 
Joshua· 924 1.470 3.821 4.300 5.400 5.450 0.93% 

Keene 2.440 3.013 3.944 4.450 4.500 4.550 1.11% 

Venus 414 518 977 1.600 1,700 I.BOO 5.88% 

Remainder of Johnson County 16.133 28.891 47.285 50,950 56,450 59.900 6.11% 

Split Cities (934) (1.101) (1.343) (2,450) (2.854) (2.973) 4.17% 

Kaufman County 32,392 39,015 52,220 56,750 62,779 65,880 4.94% 

Combine 249 698 1.329 1.450 1,550 1,550 0.00% 
Crandall 774 831 1.652 2.100 2.350 2,350 0.00% 
Forney 1,745 2.483 4.070 4.450 4,950 5.200 5.05% 

Kaufman" 4,012 4.658 5.251 5.500 5.700 5.850 2.63% 

Kemp 999 1.035 1.184 1.200 1.200 1.200 0.00% 

Mabank 1.239 1.443 1.458 1.550 1.750 1.750 0.00% 

Terrell 14.182 13.225 12,490 12.650 12.950 13.200 1.93% 
Remainder of Kaufman County 9.320 14,779 25.494 28.300 32.800 35,250 7.47% 

Split Cities (128) (137) (708) (450) (471) (470) -0.21% 

Navarro County 31,150 35,323 39,926 40,300 40,650 41,100 1.11% 

Corsicana 19.972 21.712 22,911 23.000 23.050 23,300 1.08% 
Kerens 1.446 1.582 1.702 1.700 1.700 1,750 2.94% 
Remainder of Navarro County 9,732 12,029 15.313 15.600 15.900 16.050 0.94% 

Palo Pinto County 2B,962 24,062 25,055 25,550 25,731 25,980 0.97% 

Mineral Wells· lB.411 14.468 14.935 14,850 15.650 15,700 0.32'%. 
Remainder of Palo Pinto County 10.586 9.631 10.602 10.750 11.250 11,450 1.78% 

Splil Cities (35) (37) (482) (50) (1.169) (1,170) 0.09% 

Parker County 33,888 44,609 64,785 73,550 84,911 89,047 4.87% 

Aledo 620 1.027 1,169 1.200 1,450 1,500 3.45% 

Hudson Oaks NI 309 711 1.150 1.250 1.250 0.00% 

Reno 68B 1,174 2.322 2.450 2.700 2.800 3.70% 

Springtown 1.194 1.658 1.740 1.800 2.050 2.100 2.44% 

Wealhertord 11.750 12.049 14.804 16.550 18.900 19.500 3.1]0/0 

WitlowPark 230 1,113 2,328 3.050 3.400 3,550 4.41% 

Remainder of Parker County 18.617 26,349 40,026 46.100 52.750 55,950 6.07% 

Splil Cities 789 930 1,685 1.250 2.411 2,397 -0.58% 

Rockwall County 7,046 14,528 25,604 31,050 36,781 39,316 6.890/. 

Heath 520 1.459 2.108 2.750 3.350 3.650 8.96% 

Rockwall 3.121 5.939 10,486 12.200 14.600 15,850 8.56% 

Royse City 1.535 1.566 2.206 2.650 2.900 2.950 1.72% 
Remainder ot Rockwall County 1.605 4.567 7.525 8,700 9.900 10.450 5.56% 

Split Cities 265 997 3.279 4.750 6.031 6.416 6.38"/0 

Somerve!1 County 2,793 4,154 5,360 5,600 6,200 6,350 2.420;. 

Gten Rose 1.554 2.075 1.949 1,950 2.000 2.000 0.00% 
Remainder of Somervell County 1.239 2,079 3.411 3.650 4.200 4.350 3.57% 

Tarrant County 715,587 860,880 1,170,103 1,258,450 1,345,413 1,376,555 2.31% 

Arlington· 90.229 160.113 261.717 281,150 304.950 309.250 1.41% 

Azle 4.493 5.822 8.868 9.300 9.500 9,600 1.05% 

Bedford 10.049 20.821 43.762 45,900 48,450 48.900 0.93% 

Benbrook 8.169 13.579 19.564 20.250 21.500 21.600 0.47% 

Blue Mound 1.283 2.169 2.133 2.400 2.450 2,450 0.00% 

Colleyville 3.342 6.700 12.724 16.200 18.600 19,250 3.49% 

Crowley 2.662 5.852 6.974 7.150 7.450 7.650 2.68% 
Dalworthington Grons 757 1.100 1.758 2.050 2.150 2.200 2.33% 

Edgecliff Village 1.143 2.695 2.715 2.750 2.750 2.750 0.00% 

Euless 19.316 24.002 38.149 39.900 42.800 44.700 4.44% 

Everman 4.570 5.387 5.672 5.750 5.700 5.700 0.00% 
Forest Hill 8.236 11.684 11,482 11.550 11.550 11.550 0.00% 
Fort Worth 393.455 385,164 447.619 473.600 494.150 504,350 2.06% 



Final Final Final Estimated Revised Estimated Percent 
Census Census Census Population Population Population Growth 
4/1nO 4/1/80 411190 111195 111198 1/1199 1998-99 

Grapevine- 7,049 11,801 29,198 3;l-tQO 37,150 38,750 4.31% 
---Haltom City 28,127 29,014 32.856 .:~Oi!' 35.350 36.200 . 2..40% 

Haslet 276 262 795 - 1.000 . 1.050 - 1.150 9.52% 
Hurst 27.215 31.420 33.57' 35,650 36.300 36.550 0.69% 
KeUer 1.474 4.156 13.683 18.250 22.650 24.350 7.51% 
Kennedale 3,076 2.594 4.096 4.850 5.400 5.700 5.56% 
Lake Worth 4.958 4.394 4.591 4,650 4.600 4.600 0.00% 
Mansfield- 3.658 8.102 15,615 19.850 23.800 25.600 7.56% 
N. Richland Hills 16.514 30,592 45,895 50.650 53.100 54.850 3.30% 
Pantego - 1.779 2,431 2.371 2.400 2.400 2,400 0.00% 
Pelican Bay N1 N1 1.271 1,300 1.500 1.500 0.00% 
Richland Hills 8,865 7.977 7.978 8.150 8,500 8.750 2.94% 
River Oaks 8.193 6.890 6.580 6.600 6.600 6.600 0.00'%. 
Saginaw 2.382 5,736 8.551 9.400 11.000 11.750 6.82% 
Sansom Park 4,771 3,92 1 3.928 3.900 3.950 3.950 0.00%. 
Southlake- 2.031 2.808 7.082 13.350 19.250 21,050 9.35'% 
Watauga 3.778 10,284 20.009 21.100 22,000 22.000 0.00% 
Westworth Village 4.578 3.651 2.350 1,850 1.900 1.950 2.63% 
White Settlement 13.449 13.508 15,472 15.400 15.500 15.500 0.00% 
Remainder of Tarrant County 24.110 29.854 33.232 34.050 34.500 34.650 0.43% 
Split Cities 1,600 6.397 17.839 21.500 26.913 28.755 6.84% 

Wise County 19.687 26.575 34.679 36.850 41,400 43,600 5.31% 
Boyd 695 889 1,041 1.100 1.100 1.150 4.55% 
Bridgeport 3.614 3.737 3.581 3.600 3.700 3.700 0.00% 
Decatur- 3.240 4.104 4.245 4,400 4.550 4.800 5.49% 
Remainder of Wise County 12.138 17.845 25.812 27.750 32.050 33,950 5.93% 

Nine County Urban Area 2.351,569 2.930.545 3.885.415 4.215.200 4.573.486 4,703,234 2.84% 
(Collin, Dallas, Denlon. Ellis 

Johnson, Kaufman, Parker, 
Rockwall. Tarrant 

NCTCOG Region (16 counties) 2.508.442 3.119,806 4.111.750 4.450,300 4.826.217 4.963,064 2.84% 

* 1990 population totals have been officially changed by the Census Bureau. 

SPLIT CITY TOTALS 

Added to Split Cities Population Added to Split CIties Population 

Collin County Dallas 45,533 Ellis County Cedar HIli 222 
Garland 15 Glenn Heights 1,277 
Richardson 19,246 Grand Prairie 4 
Royse City 198 Mansfield 158 
Sachse 1,288 

Johnson Coynty Mansfield 390 
Dallas County Carrollton 46,541 

Combine 449 Kaufman Coynty Dallas 8 
Grapevine 6 Seagoville 6 
Lewisville 1,711 
Ovilla 303 parker County Azle 1,228 
Wylie 171 Minerai Wells 1,170 

Denton CQunty Dallas 20,765 ROCkwall County Dallas 77 
Coppell 6 Garland 0 
Fort Worth 3 Rowlett 6,336 
Frisco 1,646 Wylie 201 
Plano 2,269 
Southlake 428 Tarrant CQunty Burleson 3,363 

Grand Prairie 27,605 

For technical questions, contact Ang/ Young. Research and Information Services, NCTCOG. To order copies of this and other COG publications, 
contact Alice Tale. Regional Information Center, NCTCOG, 616 Six Flag. Drive, Suite 200, P. O. Box 5888, Arlington, Texas 76005-5888, (817) 641l-3300. 



Fastest Growing Cities in the '90s 
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Population Estimates Methodology: 

NCTCOG's population estimates are based on current 
housing inventories for each city in the NCTCOG 
region with a population of 1,000 or more. The figures 
are reviewed at the regional level for consistency with 
other indicators of regional population such as labor 
force estimates and 
vital statistics. 

Cities complete a building permit form that provides 
NCTCOG with information on building completions, 
demolitions, annexations and other changes in 
housing stock that occurred throughout the prior year. 
The reported housing units by type (single family, multi 
family, other) are added to the 1990 Census housing 
stock figures to develop estimates of current year 
housing stock. Persons per household figures and 
occupancy rates were adjusted slightly in order to 
account for national trends as well as regional and 

local rates observed from secondary data sources and 
surveys. These rates were used in conjunction with 
building permit data to produce city level population 
estimates. Final population for January 1, 1999 also 
includes estimates of persons living in group quarters 
(nursing homes, dormitories, etc.). All figures are 
reviewed by each city prior to publication. County level 
estimates are adjusted for cities that are in more than 
one county. Remainder of county totals are estimated 
based upon secondary resources and have been 
adjusted to reflect annexations. 

Revised population estimates require prior year 
adjustments through methodological changes to 
ensure consistency. The percent growth column 
provides a convenient indicator of the annual growth 
for each city and county. 
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North Central Texas Council of Governments • Research and Information Services 

The NOM Central Texas Council of Governments (NCTCOG) 
1998 Population by Census Tract is part of the Research and 
Information Services Department's Annual Population Estimates 
program. The tract estimates cover 810 census tracts that are locat­
ed completely within the Metropolitan Planning Area (iVIPA). The 
MPA is designated for regional transportation planning and 
includes all of Collin. Dallas. Denton. Rockwall and Tarrant coun­
ties as well as portions of Ellis.lohnson. Kaufman and Parker. 

The MPA is now home to 4.403.750 persons. growing by almost 
as much in the last three years (314.150). as it did in the first five 
years of the decade (321.350). The average annual growth of 
nearly 105.000 per year since 1995 exceeds the totals achieved in 
the 19805 and is driven by unprecedented economic expansion in 
NOM Central Texas. 

Census tract data allows us to look beyond city and county 
boundaries to market-defined areas of development. At this level 
of analysis. the State Highway (SH) 121 corridor reigns as the 
dominant residential growth market throughout the 1990s. This 
corridor. which crosses four counties and 14 cities. emerged as 
the fastest growing sector in our region in the first half of this 
decade with 103.0 I 0 new residents. In the last three years. another 
113.618 persons were added to this area. for a total 1990s increase 
of 216.628 or 58% of the MPA total. 

The power of the SH 121 Corridor has contributed to the emer­
gence of the SH 114 Corridor in the last three years. lutting 
northwest from 121 and Sitting strategically between DFW and 
Alliance Airports. the 114 corridor combines with 121 to capture 
almost 40% of all the growth in the MPA from 1995 through 
1997 (119.791 persons). Not surprisingly. then. eight of the top 
ten census tracts in absolute growth are included in the new SH 
121/114 Corridor that now boasts 639.231 residents. 

The location of the 114 Corridor and portions of 121 in Denton 
explains this county's increase in share of population growth 
to 17 percent of the MPA total in the last three years. This is a 
three percent jump over its' share the [jrst half of the 1990s. 
taken fairly evenly from the surrounding counties. 

The NCTCOG tract analysis also gives us an opportunity to look 
at interesting growth areas within the region that are sometimes 
lost. such as the neighborhood in and around the Dallas Central 
Business District (CBD). Central Dallas population is so dense 
that the census tracts in this area are very small in comparison to 
the rest of the region. However, when central area tracts are 
combined to achieve a more normal land maSs, they take on the 
character of some of the region's highest growth tracts. 

The expanded Dallas CBD includes 12 census tracts and is home 
to 11.S00 persons on 2.265 acreS of land. This is an area that is less 
than half the size of an average census tract in the MPA and one­
fourth the average size of the top ten growth tracts. However. 
despite this smaller size. the expanded CBD has grown at a ratio 
equal to that of the top ten tracts. Average tracts in this region have 
grown by one person per 10 acres since 1990. The ten fastest growing 
tracts and the expanded CBD area have each grown by more than 
ten times that rate or one person per one acre. In absolute growth. 
the CBD tract ranks 28th in the MPA. 

The "Downtown" Census Tract 

Avg. MPA Avg. Top "Downtown" 
Tract 10Tract Tract 

Acres 5,447 9.518 2.265 
95-97 POD. 393 5.581 2333 
Total 1998 5.398 17.193 11.500 
Density 1 1.8 5 
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Tract Population POpulation Populallon 

201.98 
202.00 
202.98 
203.01 
203.02 
203.98 
204.01 
204.02 
204.03 
205.01 
205.02 
206.01 
206.02 
207.00 
208.00 
209.00 
210.00 
211.00 
212.00 
213.01 

· 213.02 
214.01 

"214.02: .. 

214.03 
215.02 
215.04 
215.05 . 

215.06 
215.07 . 

'94 ., 

10.653 
130 

4.866 
12,835 

o 
2,545 
4,005 
3,622 
6,175 
7,215 
4,108 
6,073 
3,357 
3,157 
3,296 
5,739 
2,591 
4,818 

.:.:'95 .. 
12,116 

'130 

5,310 
14,456 

o 
2,707 
4;120 
3,841 
6,487 
7,701 
4,250 
6,433 
3,481 
3,217 
3,453 
5,944 . 
2,700 
5,522 

98 
13,361 

130 
6,063 

16,931 
o 

2,849 
4,416 
3,693 
7,478 
8,252 
4,335 
6,753 
3,506 
3,601 
3,456 
5,975 
2,n3 
5,866 

2,on 2,191 2,192 
7,643 .:, 6,215. 8,747 
5,547 6,047 6,871 
4,332:.:·X5,295 " .•. ,'7,860 
5,645 6,221 7,585 

.3,479 . :-:".:.3,590 .'. 3,861 
7,012 9,370 10,546 
3,323 ..•. :: 4,049 .' 5,365 
8,888 7,OS6 7,556 

.18,665 ... ·:.16,282 19,863 
216.01 4,564 4,696 5,849 

. 216.03' .. ,.' 4,757' ,~:~c8,984 :::::.':7,898 
216.04 5,247 6,709 8,959 

.. 216.05', ': .4,274~:.~".:4.a7l: .. ::.8,129" 
216.06 7,328 7,917 8,241 

· 216.07 .•..•. 8,066';;:'::'8,527' c'.:: 9,067 

216.08 8,508 8,322 8,603 
216.09 :., . 9,506 ·;~~.:11,595·':: .12,717 
216.10 6,870 8,n4 9,394 

';2'8.1'_"~~: ' '···3,998_:.5~~~:::r~_~_.::--5,200 
217.03 7,064 7,880 10,053 

--.t''''.'''- .... "'~"';-f- .. - --'-~""-*'-' .. 
217.05 ..,.1,928 •. · ••• ,3.235 .. ,'.. 3,740 
217.06 5,428 8,398 10,506 
217.07'. . 5,625 -::-;',:;7,294~' i0,319 
217.08 1,302 2,494 6,512 
217.09: ·2,sss";':c'ii,2s1.:" ',4,504 
217.10 
217.11 
217.12 

· 217.13--

301.00 
.. 302.00 

303.00 
304.00 
305.00 
306.00 
307.00 
306.00 
309.00 
310.00 
311.00 
312.00 
313.02 
313.03 
313.04 
314.01 
314.02 
315.01 
315.02 
318.D1 

6,253 9,251 15,600 

8,082 .- :'~:'=-6,289 ~'''' 3,250 
6,529 7,643 10,478 
7.961 ,~~,;~~-8,072 ~~:-,' /::','9.004 
3,806 4,190 4,702 
5,697 "';'::';6,272 7,035 
4,798 5,221 5,926 
5,541 ,.':;9,05112,030 
2,683 8,691 
3,703 .• ::7,7,782 
7,148 7,401 
4,101 .~~ 

5,285 5,202 
8,546 • ':9,275 
5,613 5.913 

3,238 '. 3,565 
9.014 10,890 
3,819 "4,591 
6,429 6,689 
3,664 4,808 
5,968 10,813 
7,380 9,949 
7,052 8.119 
7,934 9,210 

17,897 
.:':.11,847 

8,124 
6,381 

5,825 
10,337 

6,434 
'3,982 

13,680 
5,249 
7,804 
7,438 

14,422 
11,044 
10,935 
10,752 

---------------------------------
1990 1990 1995 199a 
Tract PoptJlahon Population Population 

316.03 
316.05 
316.06 
316.09 
316.10 
316.11 
316.12 
316.13 
316.14 
316.15 
316.16 
316.17 
316.18 
316.19 
316.20 
316.21 
317.02 
317.98 
316.02 
318.03 
316.98 
319.00 
320.03 
320.04 
320.05 
320.07 
320.oa 
320.98 
401.00 
402.00 
'403.01 . 

403.02 
404.00 . 
405.00 

508,00 
601.00 
602.01 

;.'.602.02 . 
602.03 

."603.00 

o 
o 

8,116 
7,574 
7,698 
3,225 
6,135 
6,583 
6,505 
8,532 

'6,373 
4,567 
4,223 
4,013 

.3,039 
4,684 
8,120 

20,109 
4.571 
4,897 

· 7.160 
3,202 

~4,832 . 

6,204 
.3,015 
5,032 

· 3,942 
2,466 

'3,073 
2,140 

· 3,287 

5,445 
--:4,318 

o 
o 

8,508 
7,971 
7,800 
3,767 
6,753 
6,659 

.10,823 
11,591 

.. 9,907 
7,334 

.12,197 
13,173 

.: 6,295 
5,564 
8,604 

30,767 
4,652 
5,242 
7,830 
3,405 
4,948' 

6.305 
:," 3,194 

5,097 
4,355 
3,945 

.. 3,701 
2,498 

. ::.4,621 
6,278 

,;,;,4,989 

o 
o 

8,974 
8,2n 
7,996 
3,876 
6,922 
6,974 

13,927 
12,445 
15,602 

9,881 
19,852 
19,n6 
7,585 
6,409 
9,882 

34,314 
6,238 
6,406 
8,117 
3,650 
5.172 
6.516 
3,888 
6,254 
4,445 
5,000 
4,748 
3,001 
5,815 
7,420 
5,614 

7,341 8,584 10,253 
c,8,803 :: .',8,415 ': '9,567 

4,893 6,303 7,130 
,::.::;::~9,498 :·>,~9.848 ": ":1

"
0,988' 

7 ,658 8,600 10,252 
-:;7,064 ';',7:"7,781 ':.::9,883 

5,874 6,356 7,300 
:';;'2,976 ~,:::-"3,111 ,,:::::3.272. 

604,00 3,473 3,632 
6OS.00 " "'. 2,SS2' .~ .:.:::2,873 

3,790 

" 2,789 
7,107 

;.~'6,143 
606.00 

, 607.00 

608,00 
il1":oo 
615.00 
616.00 

1001.01 
1001.02 
1002.01 

.: 1002.02 
1003.00 
1004.00 
1005.01 
1005.02 
1006.01 
1006.02 
1007.00 
l00s.00 
1009.00 
1010.00 
1011.00 
1012.01 
1012.02 
1013.01 
1013.02 
1014.01 

6,125 
""4,747 

5,434 
5.855 
4,169 

;""4,682 

4,718 

:-4,275 
3,461 
5,192 
4.097 

, 8,652 
5.981 
6,346 
1,810 
2,m 
3,959 

.5,717 
2.309 
3,617 
1,757 
1,261 
3,701 
4,477 
3,169 
4,207 

6,509 
" ;:~'5,242 , 

5,990 
6,131 ' 

4,363 
:4,921 
4,852 

, ~:-4.375 ~ 
3,620 

. '::'':::5,324 

4,276 
.'~: 6,856 

6,219 
6,517 
1,872 
2,987 
4,065 
5,926 
2,364 
3,865 
1,782 
1,298 
3,803 

.4,625 
3,242 
4,361 

7,084 
":6,810 

4,578 
'-'~:,5,192 

4,905 
~ ·~_·4,405 

3,652 
5,384 
4,309 

,"'e,915 
6,257 
6,572 
1,889 
3,034 
4,og3 
5,960 
2,3n 
3,824 
1.867 
1,308 
3,833 
4,659 
3,275 
4,400 

1990 1990 1995 ,99B 
Tract Populallor1 PopulallOr1 Population 

'1014.02 
1014.03 
1015.00 
1016.00 
1017.00 
1018.00 
1019.00 
1020,00 
1021.00 
1022.01 
1022.02 
1023.01 

.1023.02 
1024.01 
1024.02 
1025.00 
1026.00 . ' 

1027.00 
1028.00 
1029.00 
1030.00 
1031.00 

. '1032.00 

1033.00 
1034.00 
1035.00 

2,583 
4.038 

. 3.841 

1,340 
2,798 

489 
574 

1,151 
5,356 
3,533 
3,017 
3,128 
4,996 
3,870 
3,988 
3,931 
6,254 
3,706 
1,322 
1,491 

1,655 
870 
484 

1,402 
I,COS 
5,476 

2,791 
2.067 
3,622 

2,625 
4,198 
3,730 
1,372 
2,840 

820 
596 

1,201 
5,576 
3,627 
3,148 
3,249 

.. 5,G94 
4,021 

.. 4,091 

4.084 
6,437 
3,838 
1,363 
',539 
1,751 

892 
482 

1,432 
'1,024 
5,840 
3,035 
2.127 
3,878 . 

2,&48 
4,244 

3,= 
1,451 
2,900 
1,067 

608 
1,216 
5,619 
3,668 
3,160 
3,274 
5,135 
4,079 
4,119 
4,114 

6,503 
3,875 
1,376 
1,606 
1,813 
1,218 

483 
',447 

. 1,032 

5.724 
3,067 
2,155 
3,939 

2,583 2,623 2,641 

1036.01 
1036.02 
1037.01 
1037.02 
1038.00 
1039.00 

. , .. ' 3,599 , 3,7SS 3,783 

2,435 2,509 2,532 
. 1,961. • 2,012 " :" 2,OSO 

1041.00 4,323 4,465 4,502 
, 1042.01 .:. ", '5,883 :;:;: 5,834 .> ,6,093 

1042,02 3,233 3,311 3,338 
1043.00 ..... ;5,045 " ''': .. 5.219 ". '.5,262 
1 044.00 5,192 5,300 5,353 

,1045.01 :.7,376' 2",7,623." ::':.7,678 
1045.02 2,768 2,844 2,865 
.1045.03.~· "2,863 :"'2,950 ';;2,979 
1046.01 3,356 3,575 3,602 

'3,942 

3,079 
2,387 
4,501 

·-,046.02·:,~:~·-U41 :'~ ',3.906 
1046.03 2,940 3,052 

. 1046.04 .... , ' ,2,323': " .. ' 2,356 . 

1 046.05 4,336 4,460 
. 1047.00" 5,980':: 8,093 . 6,144 

1048.01 

, 1048.02 
1049.00 

'1050.01 :. 

1050.05 
"050.08' 

1051.00 
1052.01 
1052.02 
1052.03 
1053.00 
1054,03 
1054.04 
1054.05 
1054.06 
1055,02 
1055.03 
10SS.05 
1055.06 
10SS.07 
1055.08 
10SS.09 

6,728 6,911 6,993 
4,704 .. :. 4,824 4,887 

2,224 2,270 2,295 
5,057:.; ':C' 5,178 :: ':"5,232 
1,521 1,884 2,269 
1,ln ''':1,189 1,226 

4,010 
"4,198 

7,937 
2,054 

782 
3,390 
3,523 
3,421 
1,906 
5,730 ' 

5.564 
4,379 
4,137 
1,001 . 

2,479 
10,535 

4,196 4,230 
4,389 . . .. 4,425 

8,387 8,448 
2.104 2.125 

815 819 
3,494 4.148 
3,606 3,924 
3,565 4,308 
2,141 

. 5,873 

5.653 
. '4,533 

4,453 
1,790 
2,859 

10,853 

2,314 
5,918 
5,734 
4,S72 
4,473 

2,383 
3,036 

10,962 3 



1990 1990 1995 1998 
Tract Population Population Population 

130.09 
131.01 

131.02 
131.03 

132.00 
133.00 
134.01 
134.02 

135.00 
136.05 

136.08 
136.07 

138.08 
136.09 
136.10 
136.11 

138.12 
136.13 
136.14 
136.15 

136.16 
136.17 
138.18' 

136.19 

137.01 
137.02 
137.04 
137.05 
137,07 
137.08 

137.09 

'4,756 

2.648 
1,793 
6,570 2._ 
1,826 

891 
1,006 
2,377 
5,803 
5.137 
3,544 

, 2,547 
3,959 
4,409 
1.307 
5.119 
5,367 
4,610 
5,024 
2,022 
3,216 

, 2.412 

5,851 
- 5.024 

8.191 
,2,812 

1 

9,620 
7,440 

7.147 
137.10 7,449 

;", 138.01, ,~ " ,4,530 ," 
138.02 8,480 
139.00:";' '.:'8,845 
140.01 3,561 

14D.02 ,~'~ .. "" '325" 

4,789 
2,654 
1.799 
6,638 
2,479 
1,828 

893 
1,009 
2,364 
5,819 
5.166 
3,555 
2,580 
3,987 
4.443 
1,626 
5.812 
5,595 
5,087 
5,083 

'2,061 

_4,798 
2,652 
1.796 
6,652 

2.644 
1,827 

903 
1,006 
2,364 

5,825 
5,166 
3,564 
2,611 
4,011 
4,451 
1,632 

5.637 
6,364 
8,328 
5,097 

.2,067 
3,226 3,217 

"2,419 2,428 
5,858 5,858 

, 5,077~, 5,147 
8,469 8,733 
4,121 ,5,656 

1 

11,333 11.691 
7,712 B,038 
8,145 _ 8,947 
7,657 8,506 

.4.827 _,,: 8,198 
8,646 
8,857 
3579 
345 

8,673 

6,827 
3,601 

:,'~,,-,275 

141.01 690 1.499 1.727 

':, 141.03 :;';~,:l2,587.:,::~,:-2,867 -',:::3.151 
141.05 582 752 1,454 

"::,4,,07::;::,;:'8,448 ',,, ,_,_9,718 , -~11,8B4 
141.08 5,055 9.393 10,990 
141.09 '; ,:':'::3,48& ,','. "'5,508 ::':;'7,888 
141.10 2,579 3,112 5,554 
141.11 ~3.491 :' 7,290 ',::9,504 

141.12 
141,13 

4,154 
,'3,982 

141.14 2,291 2,362 2,522 

141.15:':;-,:8,362:: ~',.6,429 c;';8,536 
141.16 4,048 4,155 

:,141,97 _"',-::::9 :::. '"'''' 9 

4,413 

'. : 9 
141.98 2,645 4,101 4,556 

,:,142.01 1,714 , 1.736 1,795 
142.02 5,593 5,672 5,855 
143.02 . , 6.390 .,6,459 8,599 
143.03 7,960 8,117 8,481 
143.04 4,573 6,568 7,598 
143.05 6,520 6,672 7,034 
143.08 4,792 4,835 4,900 
144.02 7,229 7,340 7,588 
144.03 3,678 3,774 4,014 
144.04 6,763 7,186 7,608 

145.00 7.004 7,091 7,307 
146.00 8,100 8,235 8,549 
147.00 8,248 8,457 8,801 
148.01 1,141 1,143 1,162 

148.02 1,308 1,348 1,383 
149.00 4,229 4,311 4,495 

4L-~1=50.=00~ ____ =6,=658~ ____ 6=~=8=9 ____ =8.=979~ 

1990 1990 1995 1998 
Tract PcpulatlOn Population Populallon 

151,00 
152.02 
152.o:J 
152.04 
153,01 
153.02 
154.01 
154.02 
155,00 
156.00 
157.00 
158.00 
159.00 
160.00 
161.00 
162.00 
163.00 
164.01 
164.02 
164.03 
164.04 

8,309 
2,929 
7.100 
6,526 

4.036 
7,317 

4.701 
6.187 

3,358 

4,061 

2.429 
2,313 

2.757 
6,116 
2,362 
8,101 

5.605 
3,247 
'9,724 

7,944 

, 2394 
164.05 7,013 
165.01 ," ",,'4,953 
165.02 5,938 

',165.05 '.,~" 7,729 
165.08 8,635 

'165.09 ::':,,4.852 
165.10 5.144 
165.11. .' .'" ':3,596 
165.12 7,255 

, , 165.13 ,-:'",',,4,584 

166.04 11,237 
,';c. ;66.057::2,290 

166.06 5,334 
,:"I66.07'S:·~,~,:.3.276," , 

166.08 6,808 
.,-':":.164.09~.:~;Z.'S'7.S33 _ . ' 

166.10 4.493 
~~:168,lf.·.:-;:-3"72: ' 

166.12 5,083 
:::,166.13' '::'-~ii,l30 ",: 

6,376 
2,977 
7,202 
6,608 

4,035 
7,364 
4,678 
6,236 
3,353 
4,071 
2,432 
2,315 

2,784 
6,241 

2,350 

6.148 
5,665 
3,610 
9,681 
8,956 
3.021 
7,075 
5.177 
5,960 

,'9.789 
8.595 

, 4,851 

5,307 
3,606 
7,221 
4,893 

'1,542 

3,076 
7,431 
6,864 

3.417 
7,539 

,-4,752 

6,164 
3,317 

4,108 

2,432 
2,286 

2,782 
6,247 
2,313 

8,127 
5,719 
3,818 
9,721 
9,466 
4,058 
7,464 
5,294 
6,056 

11,230 
8,761 
4,922 
5,325 

, 3,701 
7,356 
5,039 

13,417 15,341 
2,315". ,:: 2,334 

5.816 
"3,316 _ 

7.354 
,7,850 , 

4,536 
;-4,074 ~ 

6,897 
'.8,273 -

6,054 
3,345 
7,n6 

': 8,305 
4,794 

-:'.513 
7,429 

,,7,854 
167.01 6.104 6,117 6,135 

,"187,02--:.::::,)1.870 .,_~:12,183' , 12,286 
168.01 8,479 

169.01 4,209 
189,02.";-" ::2.as4 

8,720 
, 2,215 

4,223 
." 2,886 ,-

9,439 
2,231 

4,220 
,2.893 

169.03 3,568 3,590 3,761 

,::: 169,04 ''::7'':.' ,,395.: ~' 401 ~:'.:-,'406 
170.01 6,066 6,182 6,739 

, ":: 170.02 ';:::::';0,260 :"" 10,762. -, 10.990 
171.00 6.266 6,322 6,564 

, : 172.01 ". "'4.789 ::" 4,866' 5.057 

172.02 5,489 6,160 6,354 
';173.01 ,4,862 . 4,704 4,789 

173.02 10.405 15,632 18,639 
174,00 5.580 5,860 5,949 

175.00 
178.01 
116.02 
177.01 
In.02 

178.04 
178.05 
176.06 
178.07 

178.08 
178.09 
178.10 

2,659 
9,231 
3,262 

8,994 
5,544 

, 5,358 
5,582 
4.493 
5,132 
3,529 
7,144 

9.026 

2,757 
9,491 
3,276 

9.141 
6,112 

5,406 
5,637 
4,528 
5,185 

3.729 
7,473 

9.664 

2.812 
9,939 
3,320 
9,391 
6,520 

5.593 
6,281 

4.712 
5,361 
3,799 
7,5n 
9,990 

1990 1990 1995 1998 
Tract Pcpulallon Population Population 

179.00 
180,00 
181,04 
181.05 
181.06 
181.07 
181.08 
181.10 

181.11 
181.12 

181.13 
181.15 

181.16 
181.17 
181.18 
181.19 

182.01 
182.02 

163.00 
184.01 

184.02 
184.03 

185.01 
185.03 
185.04 
186.00 
187,00 
188.01 

: ,188.02 
189.00 
190.04 
190.07 

::" 190.08 
190.09 

:, .:190.10 
190.12 

;;::190.13 

4.696 
9,104 
3.467 
5,297 
6,418 
9.298 
8,722 
4,857 

5.193 
8.982 

11,588 

10.358 
5,_ 
6,000 
4.729 
4,219 
7,854 
6,648 

5.726 
4,220 
3.814 
2.478 

3.021 
3,646 
3,955 , 

3,345 
5,339 
3,818 

787 ' 

4,784 

5.649 
9.900 

_ 11._ 

10.675 
6.643 
4,787 
4,501 

190.14 6.217 
.. 190.15 ~-:,' 8,895 

190.16 2,559 
190.17,~, ':.7,157' 
190.18 4,597 

,,-".190.19 5,989 
190.20 4,555 

19D.21" , '8,689 
190.22 
190.23 
190.24 

,::,91,00 
192,02 

':".192.03 

192.04 
.192.05 

192.06 
'192.08 
192.09 
192.10 
192.11 
193.01 
193.02 

'194.00 

195.01 
195.02 
196.00 
197.00 
198.00 

199.00 
201.01 

201.02 

7,124 

" 4,942 
4,403 

.-5.021 
4,209 
"4,045 

6,757 

3,428 
4,411 

5,389 
5,750 
4,027 
4.666 
2,463 
5,991 

3,578 
6,002 
4,231 
2,304 
2,148 
4,236 
3,746 
7,502 

4.094 

4,716 
9,220 
3,_ 
5,348 
7,379 

11,269 
13,415 

4,999 
5,241 
9,110 

11,922 
11.102 
7,_ 
7,114 

5.166 
5,069 
8,478 
7,074 

5,859 
4,456 
3,867 
2,859 
3,_ 
3,690 

4.002 
3,370 

5,550 
3,635 

801 
4,896 

, 5,968 

10,267 
_12.627 

.. "4,790 
9,406 
3,877 
5.410 

7,747 
12.007 
16,210 

5,118 
5,322 
9,247 

12,166 
11,420 

8,689 
8,448 

.. 5,503 
5,536 

9,226 

7,174 
" 5,933 

4,524 

3,918 
2.916 

3.123 
3,884 
4,033 
3,407 
5,635 
3,872 

808 
4,982 

.6,_ 
10,391 

12,962 

13.124 15,413 
, ~'6,739 -"-,, 6,870 

4,982 6,457 
_ 5,179 ",,~5,321 
6,366 6,439 
7,151~' ,'::7,258 
2,582 2,587 

:',7,221 :-,::- 7,589 

4,627 4.644 
:'6,062 " 8,116 

4,995 5,073 

,,6,914 7,011 
7,151 
4,990 

7,193 
5,050 

4,434 4,479 
5,082 ','.~ 5,197 

4,312 
4;_ 
6,962 

"3,439 

4,450 
5,440 
5,818 
4.192 
4,758 
2,548 

6.161 

3.715 
6,218 

4,368 
2,429 

2,218 
4,363 

3,798 
8,313 

4,394 

4,478 
,'4,139 

7,295 

3.448 
4,490 

',5,473 
5,897 

4,197 
5,456 
2,801 
6,079 

3,829 
6,659 

, 4,511 
2,561 
2,317 
4,480 

3.788 
9,264 
4,968 



1990 1990 1995 199a 
Tract Population Populalron Popuiallon 

1055.10 
1056.00 
1057.01 
1057.03 
1057.04 
1058.00 
1059.00 
1060.01 

1060.02 
1060.04 

1060.05 
1061.01 

1061.02 
1062.01 

1062.02 
1063.00 

1084.00 
1065.02 
1065.03 
1065.06 

1065.07 
1065.08 
1065.09 
1065.10 
1065.11 
1065.12 
1065.13 
1065.14 

1066.00 
1067.00 
,1101.01 
1101.02 
1102.01 
1102.02 

, 1103.00 

3.083 
4,840 
3,479 

3.613 

5.865 
3.818 

6.724 
6,766 
3.631 
2,136 

515 
1,473 

1.887 
4,056 
4,250 
2,601 

1.637 
2,658 
4,901 
8,464 
2,002 
4,301 
2,258 

',3,349 

4.710 
3,557 
3,741 

6.414 
3,894 
8.922 
6,980 
3,701 
2,183 

527 
1,510 
1.959, 
4,114 

4,371 
2,709 
1.672 ' 

2,759 
5,025 
8,914 

" 2,100 

4,537 
::~ 2,417 ' 

'''3,450 

4.747 

3,588 
3.767 6._ 
3,929 

7.050 
7,038 

3.738 
2,206 

556 
1,526 
1,979 
4.151 

, 4.422 

2.784 
'1.684 

2,783 
5,066 
8,986 
2,115 
5.326 

'2,473 

1,320 1.975 2,766 
3,588 , ::'.',3,880':,~::,'!1,009 

3.126 
.2,789 

3,020 
646 

1.383 
5.122 
4,093 

.' 7,985 
3,302 

8.433 

3,426 3,507 

2,898 .. 2,913 
3,363 3,399 

.966 '::,~ :,:as2 
1.557 

~ 5,261 
1,619 

.:.5.447 
4,174 4,160 

8.27i~.:'~",8.800 
3.293 3,412 

'~;_8.532 • .,,~,:,a.s97 

1104.01 4,926 4,986 5,004 
.: 1104.02' ',3.911' .. 0,,,:3,90a':;::::;:·J;92g 

1105.00 6.650 6.649 6,849 
, _ 1106.01 :: ~:.:., 2,350 :';:::; 1.649 :]";:~" j;923 . 

1106.02 678 710 720 
--'107.01 ',7,036·~.::':i,ooI~'L::7;oos' 

1107.02 
, '''.1108.01 

1108.04 
":'1109.01 

1109.03 
il09.04 
1109.05 

1109.06 
1109.07 

1110.03 
1110.05 

'1110.06 
1110.07 

1110.08 
1110.09 
1110.10 
1111.01 

1111.02 
1112.01 

1112.02 
1113.01 
1113,03 
1113.04 

1113.05 
1113.06 

1114.01 
1114.02 

1114.03 

8,446 8,433 8,487 
4,559 ,:,;;5,599': ~,.: 5,962 
2.369 2.575 3.123 
3,416 ·,::~~3,528":,:"3,76!1 
1,539 1.671 1,748 
.807 "~::81B-:::;i 645 

4,022 4.215 4,458 
.. ,4.627." ,:::"743~,t;',75,049 

3,194 3,298 3.531 
. 2.602 .~ "T.2,634 ~=,:z.638 ' 

3,753 
5,242 
6,080 
2.732 
',547 
1,217 
6,563 
5.121 
4,873 
5,653 

4.949 
1.788 
3,570 
5,634 
2,587 

3.637 
4.228 
7.848 

4,177 4,381 
;"'S:308;:.~.'7.163 

7,002 7,624 
.. , 2,793'~':" 2,824 

1,895 2.085 
1,265 1,282 
6,579 6,595 
5,163 5,162 
5,085 5,173 
5.727 5.693 
5.119 5.222 

3.562 ~ 
4,671 5,165 

8,506 7.167 
3,121 3,301 
5,595 8,490 
4,938 5,254 

'.408 8,896 

1990 1990 1995 1998 
Tract Population Population Populallon 

1115.05 
1115.06 
1115,11 
1115.12 

1115.13 
1115.14 

1115.15 
1115.16 
1115.17 
1115.18 
1115.19 
1115.21 

1115.22 
1115.23 

, 1115.24 

1115.25 
1115.26 
1115.27 

1115.28 

4,207 
6,051 

,3,406 
6,443 

2.077 
4,861 

8.812 
3,655 
5,362 
1,475 
1.078 
6,555 

6,918 
4,693 

" 5.893 

5,495 
4,525 
6,733 
7,004 

4,245 
6,103 
4,344 

7,556 
2,797 
5,634 
8,561 
5,658 
7,284 
2,154 

1.090 
6,599 

, 6,948 
4,759 

"8.010 

5.701 

4,454 
6,354 

5.147 
9,529 

2.899 
5,914 
9,848 
6,359 
8.453 
3,878 
1,326 
6,926 

,7,218 
5,291 
6.317 
5,969 

1115.29 3.829 

"4.570 
6,821 

8,203 
3,847 
6,399 
4.920 

,~ 4,752 
7,201 

8.669 
3,983 
6.847 
5,218 

, 3.987 

1115.30 5,782 
1115.31 4,636 

,1115,32 '" .3.408 ;,3.658 

1115.33 

1115.34 
1115.35 
1130.01 
1130.02 

• 1131.01 
1131.02 

'1131.03 
1131.04 

.,:'1131.05 

4,192 4,632 4.914 
:5.507"',.:.: 5.882 c'. :'5.969 

478 
3.098 

813 
3,272 

4,671 4,944 
'2,388 ' ._, 2.653 
4,730 4,816 

5.499 . ",>' 5.865 
2,504 

':7,111 ' 
2,934 

'.7.657 

1,179 

3.630 
5.239 

, 5.235 
5,147 

:,8.023 
3,221 

8.209 
1131.06 8,176 8,314 8,926 
1131.07 ';,,::.2,665, :':'.2,734"':-::2,833 

1131.08 
, ~:t132.05 

1132.06 

4,308 4,517 4,689 
7,307 ..',·':-7.561::Z.0, 7.923 
4,474 4,495 4,569 

. 1132.07." .:7,:,3,265 ...... :4,282 .. ~=:4.439" 
1132.08 8,338 9,030 9.239 

, .... ,,:9.189' ",:;:~·9.384·;::::;::9,5s7 

1132.10 3,842 5.047 5.511 
,1132.11 .":.'''6.421'' ';~,,;:8.859:~;j::9,398 

1133.01 4,384 4,456 4,529 
1133.02' :::'4.002 .... ~:~:,4:0i:1.:':·::' 4,342 

1134.03 3,003 3,038 3,047 
"1134.04 ' 5,455 . 5,590 5.815 

1134.05 4.538 4.800 4,892 
',1134.07 ;.. .. 3.641 .;?4.053,C:,,~ 4.079 
1134.08 5,567 5,619 5,624 

.,,1135.04 ' ":'::7,276 ':~:':7,499 :::'.: .. 7.818 
1135.05 6.603 7.456 7,766 
1135.068.765" .. ,' 8.96a .': 8.996 
1135.07 

1135.08 
1136.07 

1136.09 
1136.10 
1136.11 
1136.12 

1136.13 
1136.14 

1138.15 
1136.16 
1136.17 
1136.18 
1136,19 
1137.02 
1137.03 

6,210 6,640 
". 8.923 '::,'9.114 .. 

4,233 
16,320 

4,811 

3,303 
4.305 
4,727 
7,828 

7.697 
6,542 
7.486 
6,263 

4.672 
7,018 

4,567 

4,303 
,20,391 

5.708 
3,897' 

4,398 

4.649 
6.453 

, 8.109 
7.021 
7.720 
6,489 

4,891 
8,376 

4.880 

7,413 

10.655 
4,344 

22.880 
6,417 
'4.286 
4,569 
4,907 
9,023 
8,277 
7,926 
7,870 
6,969 

5.028 
9,419 

5.119 

1990 1990 1995 1998 
Tract PopulallCn Population Population 

1137.04 
1138.01 
1138.03 
1138.04 

1138.05 
1139.01 

1139.02 
1139.03 

1139.04 
1139.05 
1140.01 
1140.03 

1140.04 
1141.01 
1141.02 
1142.02 
1142,03 
1142.04 

1142.05 
1216.01 
1216.04 
1216.05 
1216.06 
1216.08 

, 1216.09 

1216.10 
1218.11 
1217.01 
1217.02 
1216.00 

9,335 
4,684 
4,563 

10,896 
8.091 
5.380 
9.839 
6,038 
4.078 
7,471 

3.112 
2,221 

8.430 
1,526 
4.701 
5,402 
4,888 
3,934 

3.477 
6,435 

5.803 :,' 
2.981 
2,577 
5,566 

:5,369 
2,566 
3,785 
7,717 

4.112 

,,10.609 
8.394 
4.921 

11,922 

8.138 
11.048 
11,848 
8,283 

5,509 
8,494 

3.315 
2.852 
8.888 
1,754 

4,841 
5,612 

5.045 
4.159 
3.597 
7.285 
5.853 
3.004 
2,817 
5.972 

" ,5,847 

2,846 
4.652 
7,782 
4,153 

216 215 

8,572 ~ ,~~ ._8,648 . 

1219.02 6,671 6,691 

1220.00 ".8.967.. ':.7,013 

1219.01 

11.818 
11,507 

5,361 
12,193 
8.317 

16,313 
13,510 

9,418 
7,632 
9,512 

3,523 
3.599 
9.841 
1,829 
4,908 
5.695 
5,261 
4,359 

3.672 
7,606 
8,106 
3,116 

2,784 
6.219 
5,863 
2,820 
4,863 
8,235 

, ,4,395 
225 

7,112 
7,117 

7,349 

1221.00 5.423 5.446 5,651 

1222.00 ,~.~. \1'-),871·;~::'~~~1t890.~ ::~~' 1.782 
1223.00 3.347 3,375 3,577 

. 1224.00 5,555 ~: ~7"';;·.6,097 ~~-,:~:~.,,: 8,761 
1225.00 3.650 3,736 3,921 

, 1226.00'4,127,:: ~L4, 1594.340 
1227.00 4,712 4,848 5,107 

'1228.00 '" "8,671 r;'.:~,"732: ..7.132 
1229.00 6,213 6,255 6.533 
1302.01 . '~,231 . 2:::4,380 ,,'.":4.872 
1302.02 12,747 13.795 15,030 

,:1302.03 14,496 ," J5.629 ""'17,375 ' 
1304.01 8,334 8,917 9,867 
1307.00 3.857' ,., 3.908 . 4.113 

1308.00 3,148 3.248 3,411 
, 1309.00 2,m :::, ",2.830 ' '2.972 

1310.00 4,452 4,523 4,744 

1311.00 4.635 '":'::4.762 ' 5,019 

Research and compilation of the 
1998 population by tract database 
was conducted by NCTCOG 
Research and Information 
SeNices (RIS) Senior Associate 
Rocky Gardiner. If you have 
any questions or require further 
information on this or any other 
RIS product. please call (817) 
695-9150. 
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North Central Texas Council of Governments • Research and Information Services 

The North Central Texas Council of Governments 
(NCTCOG) Land Use Inventory is part of the NCTCOC's 
mid-decade update program. providing small area 
demographic and land use information for 1995 in the 
North Central Texas region. The Land Use Inventory 
covers the Metropolitan Planning Area (MPA). as 
designated for regional transportation planning. which 
encompasses more than three million acres of land 
including all of Collin. Dallas. Denton. Tarrant and 
Rockwall counties as well as portions of Ellis. Johnson. 
Kaufman and Parker. Approximately 90% of all 
residential and commercial activities in North Central 
Texas are located within this planning area as shown on 
page 4. 

This publication reports the 1995 land uses for 141 cities 
in the MPA with total land areas of 300 acres or more. 
The listing for each city reports the total acres of land in 
11 land use categories as well as the total acreage and 
percent of land that is vacant. Descriptions of the land 
use categories follow the city listings. 

Within the MPA. vacant land accounts for nearly 70% of 
the 3.17 million acres. Another 129.388 acres or 4% of 
the total MPA land area is devoted to lakes and other 
water resources. Of the remaining 26% or 826.241 acres 
in development. 58% is in residential uses. 20% is in 
employment uses and another 21 % is devoted to 
infrastructure and dedicated land. Employment land 
includes all commercial. industrial and institutional 
land. Only one percent of the MPA's land area was 
under construction in 1995. nearly all of which was 
located in the suburban communities. 

The top ten cities in total residential land within the 
MPA. listed on page five of this publication. are also the 
ten most populous cities in North Central Texas. Nine 
of these ten cities also rank within the top ten for 

employment land. The City of Denton finishes out the 
employment top ten. Denton ranks unexpectedly high 
in total employment land because it serves as a central 
city for Denton County rather than as a suburb to Dallas 
and Fort Worth. As such. it has a higher ratio of 
commercial to residential activity than the surrounding 
suburban communities. 

The NCTCOG Land Use Inventory was used to calculate 
typical land use requirements per one hundred residents 
for large and small suburban cities within the MPA. as 
presented in the Suburban Land Uses section of this 
publication. The smaller communities range in size 
from 20.000 to 40.000 residents and larger cities range 
from 40.000 to 100.000 persons. 

The smaller cities are relatively dispersed settlements. 
reporting an average total land area of 43 acres and 
developed land area of 20 acres per 100 residents. This 
yields an average residential density 2.3 persons per 
total and 5 persons per developed acre of land. 
Developed land area is the total land area less vacant 
land and water. 

The larger communities. on the other hand. require less 
than 31 total acres and 16 developed acres per 100 
residents. These figures yield average densities for the 
larger communities of 3.3 persons per total and 6.2 
persons per developed acre. The most notable 
differences between the developed land uses required to 
support 100 residents in large and small communities 
are in the single family and parks/open space categories. 
Smaller cities in the region are less densely populated 
and have designated a larger amount of their land area 
to parks and open space. And in total area. small 
communities have a much higher share of land that is 
vacant than do the larger communities. 



City Single Mull~ Other Industrial Comm. Inst. Infra. Dedicated Water Under Vacant Total Percent 

Family Family Res. Const. Acres Vacant 

Addison 306 243 0 556 618 137 305 4 2 58 585 2,812 20.8% 

Aledo 137 a 29 11 13 36 3 a a 0 896 1,124 79.7% 

Allen 2646 31 a 72 235 197 259 733 0 24 7,929 12,124 65.4~/Q 

Alvarado 443 14 26 49 113 36 205 28 10 0 1,888 2,813 67.1% 

Anna 219 0 16 14 18 7 0 5 0 0 723 1,003 72.1% 

Argyle 786 0 36 6 9 25 90 0 0 0 5,603 6,555 85.5% 

Arlington 21,410 2,243 610 2,645 4,240 2.313 3.061 3.336 1,971 344 19.262 61.434 31.4% 

Aubrey 192 a 12 5 28 38 6 a a a 312 593 52.6% 

Aurora 75 a 44 4 5 4 11 8 a a 1.915 2,065 92.7% 

Azle 1,527 29 24 45 202 98 164 106 65 a 2.328 4,587 50.S% 

Balch Springs 1.925 83 15 191 25' 74 362 69 a 41 2.161 5.172 41.8% 

Bartonville 598 a 30 126 9 a 32 a 8 a 3.059 3,861 79.2% 

Bedford 3.444 420 4 54 506 357 354 89 5 24 1.'43 6,400 17.9% 

Benbrook 2,265 125 3 99 184 96 364 1,209 394 80 2.696 7,515 35.9% 

Blue Mound 197 a a 49 6 13 a 5 a a 72 342 21.1% 

Blue Ridge 130 a 3 4 14 13 a a a a 216 380 56.8% 

Boyd 177 1 4 61 20 39 15 a a a 1.522 1.839 82.8% 

Briar Oaks 226 a a a a a a a a a 424 650 65.2% 

Burleson 2,013 32 86 195 314 193 377 204 13 a 7.320 10.746 68.1% 

Carrollton 6.728 630 45 2.117 899 471 909 2,079 394 181 7.964 22.418 35.5% 

Cedar Hill 3,246 49 6 206 162 311 960 1,897 21 54 14.697 21.608 68.0% 

CeUna 320 a a 11 53 37 a a 1 a 831 1.253 66.3% 

Clebume 3.096 10 49 353 962 164 678 501 1,654 0 6.656 14.142 47.1% 

Cockrell Hill 297 9 a 8 30 12 a a a a ,4 370 3.8% 

Colleyville 3.917 13 2 73 186 185 4 85 28 433 3,478 8,403 41.4% 

Combine 649 a 169 6 17 a 84 5 80 a 3.569 4.579 n.9% 

Coppell 2,561 56 40 272 133 537 302 266 70 144 5.031 9,412 53.5% 

Copper Canyon 493 a a 0 0 0 83 0 0 0 1.863 2.438 76.4% 

Corinth 595 0 71 72 79 1 164 171 21 20 3,733 4.929 75.7% 

Crandall 317 0 3 10 18 54 141 8 10 0 952 1,513 62.9% 

Crossroads 122 0 0 67 5 8 75 0 5 0 3.755 4,035 93.1% 

Crowley 650 6 44 113 51 129 50 79 a 31 2.911 4,063 71.6% 

Dallas 76,570 10,741 1.060 15.975 13.822 8,227 13,247 18.194 27,449 587 60,045 245,917 24.4% 

Dalworthlngton Gardens 536 12 a 11 59 16 5 26 17 0 479 1,161 41.3% 

DeSoto 4,363 133 88 190 364 293 225 282 a 51 7,615 13,603 56.w,to 

Denton 5,504 547 628 1,167 1.235 1,062 1.838 1,060 126 17 20,818 34,002 61.2% 

Double Oak 631 a a 0 a a a 0 4 50 695 1,380 50.4% 

Duncanville 4,259 157 3 250 443 378 350 266 11 14 1,087 7,219 15.1"-

Edgecliff Village ( r I J d • OJ) 465 . .0 Q 27 4 .6 1 4 a a 256 J64 33.5% 

Ennis 1,812 36 23 473 347 186 545 119 240 a 7,139 10,919 65.4% 

Euless 2.647 4B6 17 186 462 343 3,208 461 40 35 2,377 10,261 23.2% 

Evennan 514 15 0 65 31 63 36 49 a a 328 1,100 29.8% 

Fairview (COllin) 1,232 a 4 19 13 16 43 54 a 37 2,634 4,051 65.0% 

Farmers Branch 2.411 135 8 1,134 860 462 326 580 100 1 1,662 7,677 21.6% 

Farmersville 550 0 a 117 78 57 19 115 102 0 1,080 2,117 51.0% 

Fate 111 a 1 49 a a 169 a a 0 2.372 2,701 87.8% 

Ferris 291 6 a 57 36 62 127 10 a 0 825 1,412 58.4% 

Flower Mound 4,489 18 98 112 113 203 80 921 175 343 13,892 20,443 68.0% 

Forest Hill 1.307 a 32 78 240 48 109 33 a 19 853 2.718 31.4% 

Forney 544 7 25 103 78 86 179 46 a 143 3.571 4.782 74.7% 

Fort Worth 43.024 2,838 1,361 10,267 6,625 6.066 11.936 13.584 4,269 786 83.038 183.796 45.2% 

Frisco 1.667 21 53 150 90 75 441 355 12 270 18.801 21.935 85.7% 

Garland 15,213 1.336 39 2,634 1,771 1.155 1.064 2.139 80 53 11.163 36.647 30.5%, 

Glenn Heigh1s 625 0 122 16 28 20 78 35 a a 3,461 4.385 78.9% 

Godley 168 a 2 1 21 20 a a a a 239 451 53.0% 

Grand Prairie 8.423 575 316 2,919 1.361 698 2,059 4.862 5,209 253 23.390 50,065 46.7% 

Grapevine 3.352 182 8' 460 533 1.921 6,270 2,655 2,349 215 4.230 22.248 19.0% 

- Hanom City 3,229 152 126 690 490 322 277 339 26 50 2.235 7.935 28.2% 

Hasle1 1,046 a 0 2 5 72 85 0 a a 1.995 3,205 62.2% 

Heath 756 4 0 a 12 a a 20 112 147 3.198 4,248 75.3% 

Hebron 79 1 4 13 a 16 150 46 22 5 4,178 4.515 92.5"-

Hickory Creek 313 a 47 13 1 a 58 1,095 134 a 1,252 2,912 43.0% 

Highland Park 1,111 32 a 0 31 31 19 185 15 0 3 1,426 0.2% 

Highland Village 1,415 a 0 33 49 16 79 173 595 22 805 3,188 25.3% 

Hurst 3,179 272 23 177 737 340 276 221 0 14 1,109 6,347 17.5% 

Hutchins 300 a 73 250 67 15 259 76 76 64 4.339 5.519 78.6<1/0 

Irving 9.728 2.001 213 2,462 2.946 1,615 7,484 2,142 613 815 13,525 43,544 31.1% 

2 



City Single MultI- Other Industrial Comm. Inst. Intra. Dedicated Water Under Vacant Total Percent 

Family Family Res. Const. Acres Vacant 

Joshua 751 9 98 29 86 78 106 96 12 a 2.307 3.571 64.6% 

Justin 197 9 a 56 30 12 21 4 3 57 1.095 1.484 73.8% 

Keene 450 26 84 16 61 115 a 48 a a 710 1.510 47.0% 

Keller 3.998 1 43 138 92 188 57 94 20 77 6.947 11.653 59.6% 

Kennedale 644 7 24 217 74 48 60 60 a 18 1.443 2.595 55.6% 

Krugerville 222 0 0 0 12 0 7 0 a 0 202 443 45.6% 

Krum 290 0 a 4 9 26 3 3 0 a 527 861 61.2% 

Lake Dallas 344 20 62 43 40 67 66 153 218 a 651 1.665 39.1% 

Lake Worth 732 1 8 7 156 95 74 61 1 a 460 1.593 28.9% 

Lakeside 197 0 2 9 19 7 15 5 0 a 736 990 74.3% 

Lakewood Village 52 0 0 0 0 0 0 0 8 0 486 545 89.2% 

Lancaster 3.243 95 47 420 324 268 488 315 0 0 13.476 18.675 72.2% 

Lavon 101 0 a a 0 a 16 0 6 a 563 685 82.2% 

Lewisville 3,455 354 293 950 1.024 409 1.160 2.095 3.804 166 12.806 26.515 48.3% 

little Elm 179 0 52 0 24 25 0 0 24 0 1.788 2.090 85.6% 

Lowrey Crossing 592 0 0 1 14 3 0 10 11 0 1.197 1.828 65.5% 

lucas 1.866 0 0 3 0 9 3 20 21 0 3.047 4.970 61.3% 

Mansfield 3.050 23 165 682 271 220 525 405 107 56 19.329 24.832 77.S% 

Maypearl 120 0 0 8 16 0 0 0 0 0 158 302 52.3% 

McKinney 3.039 130 B4 564 573 371 576 1.077 312 143 21.953 28.822 76.2% 

McLendon-Chisholm 664 0 0 0 0 0 0 0 46 0 7.224 7.935 91.0% 

Melissa 224 0 0 20 19 16 21 0 0 0 732 1.032 70.9% 

Mesquite 8.582 578 37 826 1,452 1.032 1,425 1.104 37 92 12.279 27.443 44.7% 

Midlothian 619 17 56 1.505 114 88 283 47 185 187 12.511 15.611 80.1% 

Murphy 550 0 1 8 10 1 18 0 a 49 1.798_ 2.435 73.8% 

N. Richland Hills 5.167 264 B4 192 800 434 261 408 15 123 3.946 11.675 33.s04 

Nevada 121 0 0 0 9 16 0 5 0 ---0-- -39'7" 547 72.6% 

New Hope 335 0 0 4 0 0 0 0 1 0 590 930 63.4% 

North Lake 13 0 34 354 0 0 200 1 0 0 7.288 7.889 92.4% 

OakLeaf 400 0 0 0 0 a 0 0 0 0 440 840 52.4% 

Oak Point 403 0 0 0 0 0 0 0 199 0 3.113 3.716 83.8% 

Ovilla 1.185 0 a 0 3 14 0 7 0 40 2.210 3.459 63.9% 

Palmer 523 0 a 20 52 59 86 0 0 0 1.001 1.740 57.5% 

Pantego 274 31 a 21 198 3 1 0 0 4 95 627 15.2% 

Par1<er 1.031 0 3 a 0 2 0 25 a 0 2.827 3.888 72.7"10 

Pecan Hill 98 0 22 a a a 0 a a a 1.144 1.264 90.5'% 

Pelican Bay 7 1 291 a 8 a 0 2 1 20 91 420 21.7% 

Pilot Point 570 5 9 43 t32 44 0 25 0 a 1.051 1.879 55.9% 

Plano 15.182 898 76 939 2.850 1.049 1.259 2.582 14 593 17.072 42.513 40.2% 

Ponder 100 a a 8 6 14 0 a a 0 1.667 1.795 92.9% 

Princelon 315 9 66 15 55 72 50 41 17 a t.884 2.523 74.7% 

Prosper 321 a 3 29 16 36 17 a 0 7 500 929 53.8% 

Red Oak 499 20 33 1 74 68 33 a 0 32 934 1.693 55.2% 

Richardson 7.541 355 22 1.146 1,473 1.168 611 1.389 0 747 3.594 

~ 
19.9% 

Richland Hills 1.143 2~ 3 143 153 78 127 30 0 0 308 2.007 15.3% 

River Oaks 940 5 0 a 72 72 2 165 0 0 13 1,268 1.0% 

Roanoke 282 3 20 177 4t 14 75 0 0 a 1.452 2.064 70.3% 

Rockwall 1.347 100 12 214 219 187 249 369 206 386 6.173 9.458 65.3% 

Rosser 109 0 0 20 12 12 a a 11 0 1.396 1.560 89.5% 

Rowlen 3.882 24 26 148 189 93 17 187 111 89 7.t84 11.949 60.1% 

Royse City 316 11 53 23 84 29 286 18 0 a 5.422 6.244 86.8% 

Sachse 1.302 3 4 21 53 33 43 155 91 4 4.149 5.856 70.9% 

Saginaw 727 43 3 866 78 67 325 178 a a 2.691 4.778 56.3°/. 

Saint Paul 284 0 0 5 0 a 2 a 3 a 591 8B4 66.9% 

Sanger 390 10 51 35 81 36 147 3 0 a 883 1.635 54.0% 

Sansom Park 567 a 2 27 70 15 0 56 0 a 47 764 6.0% 

Seagoville 1.138 29 284 297 181 54 306 227 84 8 7.727 10.333 74.8% 

Shady Shore 299 a 7 0 0 a 17 17 12 0 1.425 1.776 80.2% 

Southlake 3.644 a 67 312 157 171 220 421 183 528 8.262 13.964 59.2% 

Sunnyvale 967 28 0 247 54 14 401 142 40 a 8.797 10.689 82.3% 

The Colony 1.917 a 7 1 115 233 235 962 219 40 3.864 7.592 50.9% 

Trophy Club 586 11 3 a 6 25 30 352 10 a 1.347 2.370 56.8% 

University Park 1.859 114 31 4 71 224 21 62 0 a 1 2.387 0.0% 

Venus 117 6 18 38 13 37 36 11 a 0 956 1.232 77.6% 

Watauga 1.756 a 0 19 104 79 16 13 0 a 613 2.600 23.6% 

Waxahachie 2.498 51 88 453 605 199 1.430 224 774 a 14.313 20.632 69.4% 

Westlake 19 1 a a 74 1 169 5 72 3 3.623 3.967 91.3% 

3 



----
City Single MultI-

Family Family 

Westminster 132 0 

Weston 147 0 

Westover Hills 391 4 

We~twor1h Village 309 0 

White Settlement 1.397 67 

Wilmer 332 7 

Wylie 949 11 

Year Single MultI-
Family Family 

1995 423.568 27.162 

percentage 13.3% 0.9% 

Top Ten Cities in 
Residential and 
Employment Land 

Other Industrial Comm. Inst. 
Res. 

21 3 1 0 

0 0 0 0 

0 0 0 0 

0 0 3 406 

31 98 238 399 

55 13 19 35 

168 206 118 148 

MPATOTAL 
Other Industrial Comm. Inst 
Res. 

24.270 67.390 57.580 39.144 

0.8% 2.1% 0 1.8% 

Infra. Dedicated Water Under Vacant Total Percent 
Canst. Acres Vacant 

0 0 0 0 1.115 1.271 87.7% 
16 0 0 0 2.601 2.763 94.1% 
0 54 0 0 6 455 1.3% 

19 285 0 0 237 1.259 18.8% 
108 63 0 0 815 3.215 25.3% 
155 4 0 0 3.124 3.744 83.4% 
261 453 9.722 252 7.609 19.896 38.2% 

Intra. Dedicated Water Under Vacant Tota. 
Canst. Acres 

85.731 91.205 129.388 10.190 2.218.935 3.174.563 
2.70/0 2.9% 4.1% 0.3'% 69.9% 

The research and compilation of the 1995 land use database was conducted by NCTCOG Research and Information Services 
(RIS) Associate Rocky Gardiner. assisted by RIS Intern Ekong Peters. If you have any questions or require further 
information on this or any other RIS products. please call (817) 695-9150. 
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2 Fort Worth 

3 Arlington 

4 Garland 

5 Plano 

6 Irving 

7 Grand Prairie 

8 Mesquite 

9 Richardson 

10 Carrollton 

Single Family 

Multi-Family 

Other Residential 

Industrial 

Commercial 

Institutional 

Infrastructure 

Dedicated Land 

Under Construction 

Water 

Vacant 

Total acres 

Top Ten Cities in Residential/Employment Land by City Size 

Total Res. Percent No. Total Percent 

Acres Acres Res. Acres Emp. 

245.918 35.9% 245.918 15.5~~ 

183.796 47.224 25.7% 2 183.796 22,958 12.5% 

61.434 9,198 15.0% 3 61,434 9,198 15.0% 

36.647 16,588 45.3% 4 43.544 7,024 16.1% 

42.513 16,156 38.0% 5 36,647 5,559 15.2% 

43,544 11,942 27.4% 6 Grand Prairie . 50,065 4,978· 9.9~{:' 

50,065 9,314 18.6% 7 42.513 . 4,838 11.4% 

27,443 9,196 33.5% 8 18,045 3,786. 21.0% 

18.045 . 7,918 43.9% 9 22,418 3,487 15.6% 

22,418 7,403 33.0% 10 34.003 3,464 10.2% 

Definitions 

One family detached unit and duplexes. 

Structures with three or more separate units such as apartments, townhouses and condominiums. 

Includes both mobile homes inside mobile home parks and free standing units outside parks. Also 
includes group quarters or nursing homes. orphanages, college dormitories, jail, military base 
personnel quarters. 

Manufacturing plants, warehouses, office showrooms, etc. 

Includes all office structures and retail buildings, such as department stores, repair shops, 
supermarkets and restaurants, as well as hotels and motels. 

Churches. governmental facilities, museums, schools, hospitals, medical clinics, libraries, military 
bases, are among those uses included. 

All roads, airports (including terminals and runways). railroads, radio and television communication 
stations, truck terminals, sewage treatment and power plants. power line easements. pump stations, 
water treatment plants, and water systems etc. 

Includes all public and private parks, golf courses, cemeteries, tennis courts, swimming pools, 
amusement parks. sanitary landfills, land applications. and similar waste management facilities. Also 
includes major flood control structures, levies and flood channels. 

Land that has undergone site preparation and construction has begun. 

All water bodies. 

Undeveloped land. 

All land and water acreage within the city. 
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Suburban Land Uses 

Cities of 40,000 to 100,000 Persons 

Avg. # of Acres per 

Land Use Category Acres 100 persons 

Single-Family Residential 5,307 8.18 

Multi-Family Residential - 428 0.66 

Mobile Homes 137 0.21 

Commercial 989 1.52 

Industrial 937 1.44 

Institutional 650 1.00 

Parks & Open Space 870 1.34 

All other Catagories 10,523 16.22 

Total Land Area 19,841 30.58 

North Central Texas Council of Governments 
Centerpoint Two, 616 Six Flags Drive 
p. O. Box 5888 
Arlington, TX 76005-5888 

Cities of 20,000 to 40,000 Persons 

Land Use Category 

Single-Family Residential 

Multi-Family Residential 

Mobile Homes 

Commercial 

Industrial 

Institutional 

Parks & Open Space 

All other Catagories 

Total Land Area 

Avg. # of Acres per 
Acres 100 persons 

3,023 10.75 

114 0.41 

31 0.11 

371 1.32 

282 1.00 

361 1.28 

662 2.35 

7,396 26.29 

12,240 43.51 

Bulk Rate 
U.S. POSTAGE 

PAID 
Arlington, Texas 

Permit 90 
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BIG FOSSIL SEWER STUDY FORT WORTH POPULATION PROJECTIONS TABLE FWPOP-1 

-, Fort Worth 
11 ) (2) (3) 14) (5) (6) (7) (8) (9) (10) 

1995 1995 1995 
Census Total Area in % Area TOlal1995 Avg. Pop 1995 Pop Tolal Population Total 
Tracts Area Watershed In Wshed Pop Densil~ In Wshed Households IHouse Employment 

1050.05 2524 1191 47.19% 1884 075 889 763 2.47 2619 
1065.1 4618 279 6.04% 1975 043 119 693 285 5194 

1139.03 27591 11629 4215% 8283 030 3491 2710 306 4672 
1139.04 1036 901 86.97% 5509 532 4791 1951 282 248 
1139 as 1276 1276 10000% 8494 666 8494 2557 332 4713 
114101 47204 8882 18.82% 1754 0.04 330 6"8 271 1510 

24158 27899 13.49 18115 9322 17.23 14719 

POPULATION 
(11) 112) (13) (14) 

EMPLOYMENT 
(25) (26) 127) (28) (29) (30) (31) (32) (33) (34) 

Forecasl Total Area in % Area 1995 2005 2.025.00 
Districts Area Watershed In Wshed Tot95 Densltv Tot05 Density Tol25 DenSltv 

258 50451 8882 17.60% 2224 004 2516 005 6640 013 
264.11 12661 7022 55.46% 2679 0.21 8447 067 16635 1.31 
264.12 17248 6785 39.34% 2717 0.16 11078 0.64 19948 1.16 

263 6542 1191 18.21% 10302 1.57 13121 2.01 21305 326 
284.1 8739 278 3.18% 12361 1.41 13944 160 20165 2.31 

24158 30283 3.40 49206 4.96 84693 8.17 

(35) (36) 137) (38) (39) (40) 141) (42) (43) 144) (45) (46) (47) 
1995 PODulation for area in Watershed for Fort Worth & Tarrant County 

Forecast Census Total Area In Population Forecast ~~iJ£L(' ~::£1J~PPtdaJl~-: ";;';'~ .. *'1:l:_~, ~li~'~.it..~ymet11:: ;:;'i;.i<Z-:, 
District Tracts Tr. Area Fe IHouse Dlstncts 1995 2005 2025 1995 2005 2025 

258 1141.01 47204 47204 271 12792284 258 1185 1270 2407 391 460 1169 
1138.04 3195 3195 2.64 8434.80 264.11 4972 7727 23165 1486 4685 9226 

S0339 50393 '36:l,:,76-l 264.12 4789 7638 23919 1069 4358 7847 

Rlld. 263 723 1102 4674 1876 2389 3879 
2841 179 253 426 393 444 641 

264.11 1139.03 27591 11384 306 34835.04 IOl/·l l1e.18 ,',"::0'3(; 2·-l592 :":-2'1::- ~ ::32'::- ';':2 7 32 
113905 1276 1276 332 4236.32 

~ 26fJ:J 29[:?1 :36 --264.12 1139.04 1036 138 282 3891G 

."""., 

263 105005 2524 2524 2.47 6234.28 
1050.06 3973 3973 4.89 19427.97 

649'; ~g; 250'52 :)5 --284.1 10651 4618 4618 2.85 13161.30 
-l318 4612 13161 3 

~ 

FUTURE POP. & EMP. LANO USE AREAS 

1995 Population 11848 1995 Employment 5215 
1995 Residential Area 6207 1995 Employment Area 3017 

1995 DensHy 1.91 1995 DenSity 1.73 

2005 Residential Area 9425 2005 Employment Area 7137 
2025 Residential Area 28599 2025 Employment Area 13169 

1995 2005 2025 

Residential Area 6207 9425 26599 

Employment Area 3017 7137 13169 

SEWERED AREA 9224 16561 41768 

T alai U nsewered 3915 5272 9972 

Vacant & Under Constr. 11018 2325 0 

REMINADER 14933 7597 9972 

24157 24158 51740 

TOTAL AREA 24158 24158 24158 

12/31/1999,9'08 AM Fort Worth xis Page 1 of 2 



BIG FOSSIL SEWER STUDY FORT WORTH POPULATION PROJECTIONS TABLE FWPOP-1 

NOTES Census Tracts from NCTCOG Population Database 
Total Census Tract Area (Acres) 

(1) Total Area In City (AcreS) 
(2) Percent of Census Tract Area within City 
(3) Total 1995 Population in Census Tract from NCTCOG data 
(4) Average Population Density in People/Acre = (5) / (2) 
(5) 1995 Population within City = (5) x (4) 
(6) 1995 Total Households from NCTCOG Database 
(7) 1995 Population per House = (5) I (8) 
(8) 1995 Total Employment from NCTCOG Database 
(9) Population Forecast Distncts from NCTCOG Database 

(10) Total Computed Area within Forecast D,stnct from AuloCAD map (Acres) 
(11) Area of Forecast District within CIty (Acres) 
(12) Percent of Forecast District Total Area WIthin City 
(13) 1995 Total Households in Forecast District 
(14) 2005 Total Households In Forecast Distnct (Prolected by NCTCOG) 
(15) 2025 Total Households In Forecast D,stnct (Projected by NCTCOG) 
(16) Computed Weighted Average Population per House DensIty from Col (40) 
(17) Computed 1995 Forecast District Population = (18) x (15) 
(18) Average 1995 Population DensIty 01 Forecast Distnct in People / Acre = (19) / (12) 
(19) Computed 2005 Forecast District Populallon = (18) x (16) 
(20) Average 2005 Population DensIty of Forecast Dislrictln People I Acre = (21) I (12) 
(21) Computed 2025 Forecast District Population = (18) x (17) 
(22) Average 2025 Population DensIty of Forecast Distrrctln People I Acre = (23) I (12) 
(23) Population Forecast Districts from NCTCOG Database 
(24) Total Computed Area within Forecast Distnct from AutoCAD map (Acres) 
(25) Area of Forecast District within City (Acres) 
(26) Percent of Forecast Distnct Total Alea Within City 
(27) 1995 Total Employment 10 Forecast District 
(28) Average 1995 Employment Density of Forecast District rn Employees I Acre = (29) / (26) 
(29) 2005 Total Employment in Forecast District 
(30) Average 2005 Employment Density of Forecast Dlstnct in Employees I Acre = (31) I (26) 
(31) 2025 Total Employment in Forecast District 
(32) Average 2025 Employment Density of Forecast Oislnct in Employees I Acre = (33) I (26) 
(33) Population Forecast Districts from NCTCOG Database 
(34) Census Tracts from NCTCOG Population Database 
(35) Total Census Tract Area (Acres) 
(36) Portion of Census Tract Alea In Forecast District (Acres) 
(37) Population per House Density from Col. (9) 
(38) (38) x (39), Sum Cot (40) I (37) = WeIghted Average Population per House In Forecast District 
(39) Population Forecast Districts from NCTCOG Database 
(40) Computed 1995 Forecast District Population in City Limits = (19) x (14) 
(41) Computed 2005 Forecast District Population In City limIts = (19) x (14) 
(42) Computed 2025 Forecast District Population In City Limits = (19) x (14) 
(43) 1995 Total Employment rn Forecast District for City Limits = (29) x (28) 
(44) 2005 Total Employment in Forecast District for City Limits = (29) x (28) 
(45) 2025 Total Employment in Forecast District for City Limits = (29) x (28) 

12131/1999,9:08 AM Fort Worth_xis Page 2 of 2 
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BIG FOSSIL SEWER STUDY 

HALTOM CITY 
111 121 

Census Total 
Tracts Area 
10651 4618 

110101 868 
1101.02 758 
110201 2666 
1102.02 655 

1103 2235 
1132.05 1711 
1132.06 913 
113301 1023 
113302 866 
1138,05 1455 

POPULATION 

EMPLOYMENT 
(25) (26) 

Forecast 
Dlstnets 

262 
26501 

271 
284 1 

(35) 

Forecast 
District 

262 

265.01 

271 

284.1 

Total 
Area 

7139.37 
3397.7 
45406 

8738.65 

(36) 

Census 
Tracts 

1101.01 
1101.02 
1102,01 
110202 

1103 

1138.05 

1132,05 
1132,06 
113301 
1133.02 

10651 

131 

Area In 
City. 
81 

868 
758 
2666 
655 

2196 
90 
93 
11 
42 
475 

7935 

(27) 
Area In 

City 
7128 
479 
247 
81 

7935 

(37) 

Tolal 
Tr, Area 

868 
758 

2666 
655 
2235 
?ie~ 

1455 

1711 
913 
1023 
866 

4513 

4618 

141 

% Area 
In City 
1,75% 

10000% 
100.00% 
100,00% 
10000% 
9826% 
528% 
10.19% 
1.09% 
4,85% 
3265% 

(2B) 
% Area 
In City 

99,84% 
1410% 
544% 
093% 

(3B) 

Area In 
FD 
868 
758 

2666 
655 
2235 
7<0·' 

145: 

1711 
913 
1023 
866 

4513 

4618 

(5) 

Total 1995 
PO£! 
1975 
5261 
4174 
8277 
3293 
8532 
7561 
4495 
4456 
4073 
8138 

60235 

(29) 

Tot95 
10987 
3290 
8621 
12361 
35259 

(39) 
1995 

Population 
IHouse 

2.29 
2.41 
2,66 
2.68 
265 

2.93 

2.57 
2,56 
2,47 
2.72 

285 

HAL TOM CITY POPULATION PROJECTIONS 

(6) 

AV9· Pop 
Densrrt 

0.43 
606 
551 
310 
503 
382 
442 
492 
4.36 
470 
559 

47.94 

(30) 
1995 

Densitv 
1.54 
0.97 
190 
1.41 
5.82 

(40) 

198805 
182673 
7097.61 
1756 45 
5918.38 
1058722 -
4398.80 
2339.76 
2528.28 
235619 
1152303 

1IiI'«!!If'il 
~3 ts:O X:-

.. ZED 

(7) 

1995 Pop 
In City 

35 
5261 
4174 
8277 
3293 
8383 
399 
458 
48 
198 

2657 
33183 

(31) 

Tot05 
13469 
4197 
9769 

1394400 
41379 

(B) (9) (10) 
1995 1995 1995 
Total Populallon Total 

Households IHouse Employment 
693 2.85 5194 

2297 2,29 720 
1732 241 1083 
3109 2,66 2677 
1228 268 782 
3222 2.65 5725 
2941 2.57 3591 
1754 2.56 1206 
1803 247 1279 
1497 2,72 2545 
2775 293 2338 
23051 28.80 27140 

(32) (33) (34) 
2005 2,025.00 

Density Tol25 Density 
189 15948 223 
1.24 6074 1,79 
2,15 12762 2,81 
160 20165 2,31 
687 54949 9.14 

(41) (42) (43) (44) 

CITY ONLY 
Forecast ~~~~~~~ji)j:/;Ju~ 
Districts 1995 2005 2025 

262 29849 34154 36214 
265.01 2677 2961 3896 

271 935 1034 1208 
284,1 39 56 94 

TOL:'L 3'3'::01 3e~:C)4 ·':-:~1j 

Haltom City Ultimate Population 47408 

1995 1998 1999 
Haltom City # 33500 35350 36200 

FUTURE POP. & EMP. LAND USE AREAS 

1995 Population 33501 1995 Employment 12017 
1995 Residential Area 3507 1995 Employment Area 1502 
1995 Density 955 1995 DenSIty B.OO 

2005 Residential Area 3999 2005 ResidentiaJ Area 1837 
2025 Residential Area 4335 2025 Residential Area 2207 

1995 2005 2025 
Residential Area 3507 3999 4335 

Employment Area 1502 1837 2207 

SEWERED AREA 5009 5837 6543 
Infrastructure 641 747 837 

Vacant 2285 1354 539 

REMINADER 2926 2101 1376 
7935 7938 7919 

TOTAL AREA 7935 7935 7935 

12/31/1999,8'49 AM HaUam City. xis 

TABLE HCPOP-1 

(45) (46) (47) 

:Jt. . .;;,;,£~';,,.;~,~""Oym~_;;::4.J....;';;'-~; .• 
1995 2005 2025 
10970 13448 15923 
464 592 856 
469 531 694 
115 129 187 
~~'CF 1-17Ci(] "):-,:,.6;..' 

2000 2005 2010 2020 
37450 38982 40514 42986 

Page 1 af 2 



BIG FOSSIL SEWER STUDY HALTOM CITY POPULATION PROJECTIONS TABLE HCPOP-1 

NOTES 

(1) Census Tracts from NCTCOG Population Database 
(2) Total Census Tract Area (Acres) 
(3) Total Area in City (Acres) 

. (4) Percent of Census Tract Area within City 
(5) Tolal1995 Population In Census Tracl from NCTCOG data 
(6) Average Population Density in PeoplelAcre = (5) I (2) 
(7) 1995 Population Within City = (5) x (4) 
(8) 1995 Tolal Households from NCTCOG Database 
(9) 1995 Population per House = (5) I (8) 

(10) 1995 Total Employment frorrrNCTCOG Database 
(11) Poputation Forecast Dlstncts from NCTCOG Database 
(12) Total Computed Area wlthtn Forecast District from AutoCAD map (Acres) 
(13) Area of Forecast Dlstnet Within City (Acres) 
(14) Percent of Forecast Oistnct Total Area within Cily 
(15) 1995 Total Households in Forecast District 
(16) 2005 Total Households in Forecast Dlstnc! (projected by NCTCOG) 
(17) 2025 Total Households in Forecast District (PrOjected by NCTCOG) 
(18) Computed Weighted Average Population per House DenSity from Col (40) 
(19) Computed 1995 Forecast Dlstnct Population = (18) x (15) 
(20) Average 1995 PopulallOn DenSity of Forecast District in People I Acre = (19) I (12) 
(21) Computed 2005 Forecast Distnct Population = (18) x (16) 
(22) Average 2005 Population Density of Forecast Dlslnet in People I Acre = (21) I (12) 
(23) Computed 2025 Forecast Distnct Population = (18) x (17) 
(24) Average 2025 Population DenSity of Forecast Oistrictln People I Acre = (23) 1 (12) 
(25) Population Forecast Districts from NCTCOG Database 
(26) Total Computed Area Within Forecast District from AutoCAO map (AcreS) 
(27) Area of Forecast District wittun City (Acres) 
(28) Percent of Forecast District Total Area within City 
(29) 1995 Total Employment in Forecast Distnct 
(30) Average 1995 Employment Density of Forecast Distnct in Employees I Acre = (29) I (26) 
(31) 2005 Total Employment In Forecast District 
(32) Average 2005 Employment DenSity of Forecast District in Employees I Acre = (31) I (26) 
(33) 2025 Total Employment in Forecast District 
(34) Average 2025 EmplOyment DenSity of Forecast Oistnct in Employees / Acre = (33) I (26) 
(35) Population Forecast Distncts from NCTCOG Database 
(36) Census Tracts from NCTCOG Population Database 
(37) Total Census Tract Area (Acres) 
(38) Portion of Census Tract Area In Forecast Dislnct (Acres) 
(39) Population per House Density from Cot. (9) 
(40) (38) x (39), Sum COl (40) I (37) = Weighted Average Population per House in Forecast Distnct 
(41) Population Forecast Oislncts from NCTCOG Database 
(42) Computed 1995 Forecast District Population in City limIts = (19) x (14) 
(43) Computed 2005 Forecast Olstnct Population in City limits = (19) x (14) 
(44) Computed 2025 Forecast Distnct PopulallOn in City Limits = (19) x (14) 
(45) 1995 Total Employment in Forecast District for City Limits = (29) x (28) 
(46) 2005 Total Employment In Forecast Distnct for City limits = (29) x (28) 
(47) 2025 Total Employment In Forecast Distnct for City limits = (29} x (28) 

12/3111999,8:49 AM Hallam City. xis Page 2 of 2 



BIG FOSSIL SEWER STUDY HALTOM CITY POPULATION PROJECTIONS TABLE HCPOP-2 

HAL TOM CITY (BIG FOSSIL) 
(1 ) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

1995 1995 1995 
Census Total Area in % Area Total 1995 Avg. Pop. 1995 Pop Total Population Total 
Tracts Area Watershed Watershed Po~ Densit:z: In Wshed Households IHouse Em~I0:tment 

1101.01 868 790 91.01% 5261 6.06 4788 2297 2.29 720 
1101.02 758 58 7.65% 4174 5.51 319 1732 2.41 1083 
1102.01 2666 1675 62.83% 8277 3.10 5200 3109 2.66 2677 

1103 2235 183 8.19% 8532 3.82 699 3222 2.65 5725 
1132.05 1711 90 5.28% 7561 442 399 2941 2.57 3591 
1132.06 913 93 10.19% 4495 492 458 1754 2.56 1206 
113301 1023 11 1.09% 4456 4.36 48 1803 2.47 1279 
1133.02 866 42 4.85% 4073 4.70 198 1497 2.72 2545 
1138.05 1455 475 32.65% 8138 5.59 2657 2775 2.93 2338 

3418 54967 42.48 14766 21130 23.27 21164 

POPULATION 
(11 ) (12) (13) (14) 

Forecast 
Districts 

262 

541 

6729 7504 

EMPLOYMENT 
(22) (23) (24) (25) (26) (27) (28) 

Total 1995 Total 2005 Total 2025 
Forecast Total Area in % Area Employment Employment Employment 
Districts Area Watershed Watershed In Wshed In Wshed In Wshed 

262 7139.37 2701 37.83% 4157 5096 6034 
265.01 3397.7 479 14.10% 464 592 856 

271 4540.6 238 5.24% 452 512 669 

3418 5072 6199 7559 

NOTES 

(1) Census Tracts from NCTCOG Population Database that are contained by the Haltom City limits and contribute to the Big Fossil Watershed 
(2) Total Census Trac1 Area (Acres) 
(3) Total Area In Haltom City limits that contribute to the Big Fossil Watershed (Acres) 
(4) Percent of Census Tract Area within City Limits that contribute to the Big Fossil Watershed 
(5) Total 1995 Population in Census Trac1 from NCTCOG data 
(6) Average Population Density in People/Acre = (5) 1 (2) 
(7) 1995 Population within City that contributes to the Big Fossil Watershed = (5) x (4) 
(8) 1995 Total Households from NCTCOG Database 
(9) 1995 Population per House = (5) 1 (8) 

(10) 1995 Total Employment from NCTCOG Database 
(11) Population Forecast Districts from NCTCOG Database 
(12) Total Computed Area within Forecast District from AutoCAD map (Acres) 
(13) Area of Forecast District within City that contributes to Big Fossil Watershed (Acres) 
(14) Percent of Forecast District Total Area within City that contributes to Big Fossil Watershed 
(15) 1995 Total Households in Forecast District that contributes to Big FOSSil Watershed 
(16) 2005 Total Households in Forecast District that contributes to Big Fossil Watershed (Projec1ed by NCTCOG) 
(17) 2025 Total Households in Forecast Dlstric1 that contributes to Big Fossil Watershed (Projec1ed by NCTCOG) 
(18) Computed Weighted Average Population per House Density (previously computed for entire Forecast Districts 
(19) Computed 1995 Forecast District Population in city which contributes to Big Fossil WAtershed = (18) x (15) 
(20) Computed 2005 Forecast District Population in city which contributes to Big Fossil Watershed = (18) x (16) 
(21) Computed 2025 Forecast District Population in city which contributes to Big Fossil Watershed = (18) x (17) 
(22) Population Forecast Districts from NCTCOG Database 
(23) Total Computed Area within Forecast District from AutoCAD map (Acres) 
(24) Area of Forecast District within City that contributes to Big Fossil Watershed (Acres) 
(25) Percent of Forecast District Total Area within City that contributes to Big Fossil Watershed 
(26) 1995 Employment in Forecast District in city which contributes to Big Fossil Watershed 
(27) 2005 Employment in Forecast District in city which contributes to Big FOSSil Watershed 
(28) 2025 Employment in Forecast District in city which contributes to Big Fossil Watershed 

12131/1999.8:50 AM Hatlom City_XiS Page 1 of 1 
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BIG FOSSIL SEWER STUDY 

North Richland Hills ,,, 
'" 

Census TOlai 
Trac~ Area 

1132 05 1711 
113206 '" 113207 '" 1132 08 1440 
1132 09 "''' 1 132 1 1394 
1132 11 2308 
113403 '" 11361 4583 
1138 01 5800 
113805 1455 

POPULATION 
{Ill 

EMPLOYMENT 
(2SI (26) 

Forecast TOTal 
Drstnct$ Area 
26501 3446 
26502 4995 
26503 2308 
26504 5813 

271 45406 
275 44054 

277 01 9187 

Forecast 
D,slnct 
265 01 

26502 

26503 

26504 

275 

27101 

flS) 

C<!f1S1JS 
Tracts 

1138 03 
113804 
1138 as 

113207 
113208 
1132 09 
11321 

113211 

1138 01 

1132 05 
113206 
1133 01 
113302 

1134 ()3 
1134 ()4 
113405 
113407 
1134 ()8 
113607 

113609 
11361 

113611 
113812 

{3, 

Area on 
Co!:!: 
1572 

'" '" 1440 
1462 

"" 2308 
63 
55 

1365 
"5 

11675 

127) 
Area ,n C., 
"5 
4995 
2308 
1365 
2394 

63 
65 

11675 

)37) 

, .. 
Tr Nea 

538 
1365 
1455 
V-'> 

89' 
1440 
1462 

"" .:~.:.:} 

2308 

5800 

1711 
9{3 
1023 

'" ~." ::) 

603 

8" 
1059 

'" 903 
509 
U)~· 

6369 
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783 
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'2'-.": 

''I 
'''Area 
InC'!:t 

9188% 
9003% 
100 00',," 
100 00% 
100 00% 
100 00'10 
100 00% 
1043% 
120',1, 

2353% 
3402% 

128) 
% Ar"a 
In ColY 

1436% 
lOO()Q% 
100.00% 
2348% 
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060'10 

IJII) 

Alaaln 
'0 
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"'5 1455 
d'~8 

89' 
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1394 
~')-.) 

2308 

1385 

1711 
,>3 
1023 

'" ~51:: 
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8" 
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783 
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"-f! 

'51 
TOlal1995 

P" 
7561 
4495 
4282 
90" 
9364 
5047 
885[1 
3038 
5708 
8394 
8138 

73916 

(29) 

Tot95 
3290 
3843 
2958 
253 

8621 
13242 
5386 

37593 

(39) 
1995 

PoPtJliJ~on 
!House 
3>, 
3.23 
293 

., 
A~CI POD 

Dens!!:/: 

'" ." 
'" '" '" '" 394 
50< 
,25 

'" 
'" 48" 

PO) 
1995 

Densrtv 
095 
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'" 0" 
'90 
30> 
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440895 
42£3 15 
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2" 

2" 
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3>2 
2.93 

4420 80 
381582 
426564 

439727 
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235552 .w.,. 
155574 
2200 23 
2562 i8 
125320 
239295 
123687 _a 
8326 08 
1351985 
24429!l 
286554 --FUTURE POP. & EMP. LAND USE AREAS 

1995 PopulabQn 53766 1995 EmDlo~me"t 
1995 R8$lden~aI Area 54" 1995 Emolovrnenf Alea 

19950enSIIV 978 1995 DenSl!y 

2005 RetldenlialArg e"" 2005 ReaidenUil Atft 
2025 R...,baI Area ,..7 2025 RelidenGal AflM 

1995 2005 2015 2025 
Resujenoal Alea 5495 III n25 .. EmtWovmen, ArN 1426 2181 

SEWERED AREA 6921 8378 .906 11.,. 
Total Unsewered '" ~ Vacant 8. Und .... Constr 4070 

REMINADER 4754 3297 >nO 1029 
11675 11675 11675 12463 

TOTAL AREA 1167.5 11675 11S7S 11675 

1213111999.905 AM 

'" 
1995 Pop 

InC,!:\,: 
6947 
4047 
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9030 
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5047 
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'" 60 
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~31) 
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4197 
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"'" 6625 
49220 
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8" 

"''' 23" 

NRH POPULATION PROJECTIONS 

{I' '" rl01 
1995 1995 1995 , .. POO<Jla~on TOlal 

House~olds !House Em!!lo~ent 
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1754 '" ,,0<; 
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BIG FOSSIL SEWER STUDY NRH POPULATION PROJECTIONS NRHPOP-, 

NOTES Cenlus TraCb Irom NCTCOG Populabor> Databau 
Total Census Tract Area (Acresl 

(1) To1a1 Area In CIfV (Acres) 
12) PefCef1t of Census Tract Area WIthIn Crt'll 
(3) T01a11995 POpUlaton In Census Tract Irom NCTCOG data 
(4) AVOIfa(le PO!lulaton Densrtv In PeopjelAc;r"" (5)1 (2) 
(5) 1995PcpUlaDonwrthrnCrt'II"(51~(4) 

i'6) 1995 Tatal Households from NCTCOG Database 
(7) 1995 PopylaD()n per House" (5\ I (8) 
Ie) 1995 Total Emdovmemfrom NCTCOG Database 
(91 Pooula1lon ForJI'Cast DIstricts 110m NCTCOG Database 

(10) Totill Comout.<j Area wrthrn ForeeaSi D'stnet from AuloCAD map IAcr") 
(11) Area of F"or~as' Drstnctwrtl1,n C,tv IAcr", 
(12) Percent af ForJl'Cast D,strict Total Area WIthIn Crt'll 
(13) 1995 Totaj Households In F"orecast DI~tnct 
114) 2005 Total Households In F"orecast Orstnet ,Protected t>o,o NCTCOGI 
(15) 2025 Total Households In Forecast ()stnct(Prolected by NCTCOG) 
(16) Computed Werohted Averape Pcpulabon per House Den",tv from Cel (40) 
(17) Computed 1995 Forecast Dmlnet Popula~on ,,( 18) ~ (15) 
I I 8) AVefaQe 1995 PoPulation Oensrtv 01 Forecast O'strlct In Peo~ I Acre" (19) I (12) 
119) ComPtJted 2005 FOII!cast D,strict POPLllatron " I 18) ~ 116) 
(20) AveraQe 2005 Populabon DenSlf\' 01 F"orecast DI$lnc1ln Prrople / Acre = (21 1/(12) 
(21) Comauted 2025 Forecast D,stner: Populabon '" (18) x (l7) 
(22) Avltraoe 2025 Pooulatron Densrt'll 01 Forecast Dlstllct ''1 People 1 Acre" 123)1 (121 
(23) Populatron ForotCillt D,stnets Irom NCTCOG Dalaba:se 
i24) Total Computed Area wrth,n Farecast DISInctlrom AutoCAD mao IAcr!!S) 
(25) Area af ForecllSt Drstnc1l'Athln C.ty (Acr...;) 
(261 Percent of F"on.e;ast DISInct Tatal Area wrth<n CIIV 
1271 1995 TOlar! Empjovment In Forecast D,stnet 
i2S) Averaqe 1995 Empjoymef1t Den$Jtv 01 Forecast Dostrlct In Em~o~ees / Acre" 129)1 (26) 
(29) 2005 Total EmPlOyment In Forecast Drstner: 
(30) Averaoe 2005 Empjovment DeflSl1v of Forecast D,slnet In EmPlOyees 1 Acre'" (31) I (26) 
(31) 2025 Total Employment In Forecast OIstnct 
(321 AveraCle 2025 Employment Densrtv 01 Forecast DIStrict "' Emplovees I Ac,e" (33)1 (26) 
(33) PoPtJlatlon Forecast D,stncts from NCTCOG Database 
(34) Census Tracts ffom NCTCOG PoPtJlatJOn Database 
(35) Totaj Census Tract Area (Aerl!9) 
136) POIliOn of CenSLls Tract Area ,'1 Forecast Dtstnct (Acres) 
(37) POPLllatron per HouS!! Def1S1f\' Irom Col (9) 

138) (38) K (39). Sum Col (401! (37)" WetQhted AverlloQe Papulanon pe, House In Forer:ast Drstnct 
(39) Popylaoon FOl"lICiIIl Drstr!Cl$from NCTCDG Database 
(40) Computed 1995 Forecast D,stnct Popula1lon In Crt"V L'mrts" (19) ~ (14) 
(41) Computed 2005 Forecast Drslnct Pooulabon In Crt'll umrts " (19) ~ (14) 
(42) Computed 2025 Forecast Drslllct P(loulabon ,n C,tv umrls" (19) K (14) 
(431 1995 Total EmoiDyment 'n Forecast D,stnct for Crt'll LImIts" (29). (28) 
(44) 2005 Totar! EmoiDvmentln Forecast Dislnet 10' C.tv l.Jmlls '" 129). (2e) 

12/31/t999.905AM North RIChland Hilts xls Page 2 01 2 



BIG FOSSIL SEWER STUDY 

NORTH RICHLAND HILLS (BIG FOSSIL) 
(1) m P) ~ 

Census Total Area in % Area 
Tracts Area Watershed Watershed 

2052 

POPULATiON 
(11) (12) (13) (14) 

EMPLOYMENT 
(22) (23) (24) (25) 

Forecast Total Area in % Area 
Districts Area Watershed Watershed 
265.01 3446 446 12.94% 

271 4540.6 1606 35.37% 

2052 

NOTES: 

NRH POPULATION PROJECTIONS 

(5) (6) 

Total 1995 

(26) (27) 
Total 1995 Total 2005 

Employment Employment 
In Wshed In Wshed 

426 543 
3049 3455 

3475 3998 

(7) 

(28) 
Total 2025 

Employment 
In Wshed 

868 
4514 

5382 

(8) 
1995 
Total 

(9) 
1995 

(10) 
1995 
Total 

NRHPOP-2 

(1) Census Tracts from NCTCOG Population Database that are contained by the Haltom City limits and contribute to the Big Fossil Watershed 
(2) Total Census Tract Area (Acres) 
(3) Total Area in Haltom City limits that contribute to the Big Fossil Watershed (Acres) 
(4) Percent of Census Tract Area within City Limits that contribute to the Big Fossil Watershed 
(5) Total 1995 Population in Census Tract from NCTCOG data 
(6) Average Population Density in People/Acre: (5) / (2) 
(7) 1995 Population within City that contributes to the Big Fossil Watershed: (5) x (4) 
(8) 1995 Total Households from NCTCOG Database 
(9) 1995 Population per House: (5) / (8) 

(10) 1995 Total Employment from NCTCOG Database 
(11) Population Forecast Districts from NCTCOG Database 
(12) Total Computed Area within Forecast District from AutoCAD map (Acres) 
(13) Area of Forecast District within City that contributes to Big Fossil Watershed (Acres) 
(14) Percent of Forecast District Total Area within City that contributes to Big Fossil Watershed 
(15) 1995 Total Households in Forecast District that contributes to Big Fossil Watershed 
(16) 2005 Total Households In Forecast District that contributes to Big Fossil Watershed (Projected by NCTCOG) 
(17) 2025 Total Households in Forecast District that contributes to Big Fossil Watershed (Projected by NCTCOG) 
(18) Computed Weighted Average Population per House Density (previously computed for entire Forecast Districts 
(19) Computed 1995 Forecast District Population in city which contributes to Big Fossil WAtershed: (18) x (15) 
(20) Computed 2005 Forecast District Population in City which contributes to Big Fossil Watershed: (18) x (16) 
(21) Computed 2025 Forecast District Population in city which contributes to Big Fossil Watershed: (18) x (17) 
(22) Population Forecast Districts from NCTCOG Database 
(23) Total Computed Area within Forecast District from AutoCAD map (Acres) 
(24) Area of Forecast District within City that contributes to Big Fossil Watershed (Acres) 
(25) Percent of Forecast District Total Area within City that contributes to Big Fossil Watershed 
(26) 1995 Employment in Forecast District in city which contributes to Big Fossil Watershed 
(27) 2005 Employment in Forecast District in city which contributes to Big Fossil Watershed 
(28) 2025 Employment in Forecast District in city which contributes to Big Fossil Watershed 

12131/1999,906 AM North Richland Hills.xls Page 1 of 1 
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BIG FOSSIL SEWER STUDY 

Richland Hills 
(1) (2) (3) (4) (5) 

Census Tolal Area in % Area Total 1995 
Tracts Area Cit}: In Cit~ Poe 
1065.1 4618 127 2.75% 1975 
1103 2235 33 1.48% 8532 

1133.01 1023 1016 99.32% 4456 
113302 866 825 95.27% 4073 
1134.05 1059 6 0.59% 4800 

2007 23838 

POPULATION 
(11 ) (12) (13) (14) 

EMPLOYMENT 
(25) (26) (27) (28)' (29) 

Forecast Total Area in % Area 

Districts Area City In City Tol95 
262 7139.37 33 0.46% 10987 
271 4540.6 1838 40.48% 8621 
275 4405.4 6 0.14% 13242 

284.1 8738.65 130 1.49% 12361 
2007 45211 

(35) (36) (37) (38) (39) 
1995 

Forecast Census Total Area in Population 

District Tracts Tr. Area FD JHouse 

262 1103 2235 2235 2.65 

271 1132.05 1711 1711 2.57 
1132.06 913 913 2.56 

1133.01 2235 1023 2.65 
113302 1023 866 2.47 

5882 4513 

275 1134.05 1059 1059 2.42 

284.1 1065.1 4618 4613 2.85 

RICHLAND HILLS POPULATION PROJECTIONS 

(6) (7) 

Avg. Pop. 1995 Pop. 
Density In City: 

043 54 
382 126 
4.36 4426 
4.70 3880 
4.53 28 
17.84 8514 

(30) (31) 

1995 
DenSity TotOS 

1.54 13469 
1.90 9769 
3.01 15646 
1Al 13944 
7.86 52828 

(40) 

5918.38 

lii\llii.ii&i 
4397.27 
2337.28 
2708.95 
2140.26 
11583.76 .... 
2562 78 

'I'"," 
13H31 30 --

(8) 
1995 
Total 

Households 
693 

3222 
1803 
1497 
1986 
9201 

(32) 
2005 

DenSity 
1.89 
2.15 
3.55 
1.60 
9.19 

(41) 

Forecast 
Districts 

262 
265.01 

271 
284.1 
rOfAl 

(9) (10) 
1995 1995 

Population Total 
IHouse Employment 

2.85 5194 
265 5725 
2.47 1279 
2.72 2545 
2.42 2337 
13.11 17080 

(33) (34) 
2,025.00 

Tol2S DenSIty 
15948 223 
12762 2.81 
22022 5.00 
20165 2.31 
70897 12.35 

(42) (43) (44) 

CITY ONLY 

142 162 172 
B317 9196 10746 

35 37 39 
B4 llB 199 

85,9 9514 ,1157 

Richalnd Hills Ultimate Population 
Fort Worth Impact Fee Study 

FUTURE POP. & EMP. LAND USE AREAS 

1995 Population 8579 1995 Employment 3742 
1995 Residential Area 1170 1995 Employment Area 374 
1995 Density 7.33 1995 Density 10.01 

2005 Residential Area 1298 2005 Residential Area 424 
2025 Residential Area 1522 2025 Residential Area 557 

1995 2005 2025 
Residential Area 1170 129B 1522 

Employment Area 374 424 557 

SEWERED AREA 1544 1722 2078 
Infrastructure 155 173 0 

Vacant 30B 112 0 

REMINADER 463 285 0 
2007 2007 2078 

TOTAL AREA 2007 2007 2007 

12131/1999,9:00 AM Richland Hills.xls 

T ABLE RHPOP~ 1 

(45) (46) (47) 

51 62 74 
3490 3954 5166 

lB 21 30 
184 207 300 

3742 4245 5570 

Pop Year 
9627 
WFS 20 1~ 

Page 1 of 2 



BIG FOSSIL SEWER STUDY RICHLAND HILLS POPULATION PROJECTIONS TABLE RHPOP-1 

NOTES: 

(1) Census Tracts from NCTCOG Population Database 
(2) Total Census Tract Area (Acres) 
(3) Total Area in City (Acres) 
(4) Percent of Census Tract Area within City 
(5) Tolal1995 Population in Census Tract from NCTCOG data 
(6) Average Population DenSity in People/Acre = (5) / (2) 
(7) 1995 Population within City = (5) x (4) 
(8) 1995 Total Households from NCTCOG Database 
(9) 1995 Population per House = (5) I (8) 

(10) 1995 Total Employment from NCTCOG Database 
(11) Population Forecast Districts from NCTCOG Database 
(12) Total Computed Area within Forecast District from AutoCAD map (Acres) 
(13) Area of Forecast Distnct within City (Acres) 
(14) Percent of Forecast District Total Area within City 
(15) 1995 Total Households in Forecast District 
(16) 2005 Total Households in Forecast District (Projected by NCTCOG) 
(17) 2025 Total Households in Forecast District (Projected by NCTCOG) 
(18) Computed Weighted Average Population per House Density from Col. (40) 
(19) Computed 1995 Forecast District Population = (18) x (15) 
(20) Average 1995 Population Density of Forecast District in People I Acre = (19) I (12) 
(21) Computed 2005 Forecast District Population = (8) x (16) 
(22) A .... erage 2005 Population Density of Forecast District in People I Acre = (21) I (12) 
(23) Computed 2025 Forecast District Population = (18) x (17) 
(24) Average 2025 Population Density of Forecast District in People / Acre = (23) I (12l 
(25) Population Forecast Districts from NCTCOG Database 
(26) Total Computed Area within Forecast District from AutoCAD map (Acres) 
(27) Area of Forecast District within City (Acres) 
(28) Percent of Forecast District Total Area within City 
(29) 1995 Total Employment in Forecast District 
(30) A .... erage 1995 Employment Density of Forecast District in Employees I Acre = (29) I (26) 
(31) 2005 Tolal Employment in Forecast District 
(32) A .... erage 2005 Employment Density of Forecast District in Employees I Acre = (31) I (26) 
(33) 2025 Total Employment in Forecast District 
(34) A .... erage 2025 Employment Density of Forecast District in Employees I Acre = (33) I (26) 
(35) Population Forecast Districts from NCTCOG Oatabase 
(36) Census Tracts from NCTCOG Population Database 
(37) Total Census Tract Area (Acres) 
(38) Portion of Census Tract Area in Forecast District (Acres) 
(39) Population per House Density from Col. (9) 
(40) (38) x (39), Sum Col (40) / (37) = Weighted Average Population per House in Forecast District 
(41) Population Forecast Districts from NCTCOG Database 
(42) Computed 1995 Forecast District Population in City Limits = (19) x (14) 
(43) Computed 2005 Forecast District Population in City Limits = (19) x (14) 
(44} Computed 2025 Forecast District Population in City Limits = (19) x (14) 
(45) 1995 Total Employment in Forecast District for Cily Limits = (29) x (28) 
(46) 2005 Total Employment in Forecast District for City Limits = (29) x (28) 
(47) 2025 Total Employment in Forecast District for City Limits = (29) x (28) 

12/31f1999, 9:00 AM Richland HilIs.xls Page 2 of 2 



BIG FOSSIL SEWER STUDY RICHLAND HILLS POPULATION PROJECTIONS TABLE RHPOP-2 

RICHLAND HILLS (BIG FOSSIL) 
(1 ) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

1995 1995 1995 
Total Total 1995 Total Total 

'.<' 

",:489 

';651_" 
6 -

1307 

POPULATION 
(11 ) (12) (13) (14) (15) (16) (17) (19) (20) (21) 

Total 1995 Total 2005 Total 2025 1995 2005 2025 
Forecast Total Area in % Area Households Households Households Population Population Population 
Districts Area Watershed Watershed In Wshed In Wshed In Wshed in WShed In Wshed In Wshed 

262 7139.37 33 0.46% 54 61 65 139 159 168 
271 4540.6 1141 25.13% 2912 3332 3533 7513 8596 9115 
275 4405.4 6 014% 11 12 14 26 29 34 

284.1 8738.7 127 1.45% 156 161 172 446 460 489 

1307 3133 3567 3784 8123.4 9244,1637 9806 

EMPLOYMENT 
(22) (23) (24) (25) (26) (27) (28) 

Total 1995 Total 2005 Total 2025 
Forecast Total Area in % Area Employment Employment Employment 
Districts Area Watershed Watershed In Wshed In Wshed In Wshed 

262 7139.37 33 0.46% 51 62 74 
271 4540.6 1141 25.13% 2761 3385 4008 
275 4405.4 6 0.14% 12 13 17 

284.1 8738.7 127 1.45% 192 227 320 

1307 3016 3688 4419 

NOTES: 

(1) Census Tracts from NCTCOG Population Database that are contained by the Haltom City limits and contribute to the Big Fossil Watershed 
(2) Total Census Tract Area (Acres) 
(3) Total Area in Haltom City limits that contribute to the Big Fossil Watershed (Acres) 
(4) Percent of Census Tract Area within City Limits that contribute to the Big Fossil Watershed 
(5) Total 1995 Population In Census Tract from NCTCOG data 
(6) Average Population Density in People/Acre = (5) / (2) 
(7) 1995 Population within City that contributes to the Big Fossil Watershed = (5) x (4) 
(8) 1995 Total Households from NCTCOG Database 
(9) 1995 Population per House = (5) / (8) 

(10) 1995 Total Employment from NCTCOG Database 
(11) Population Forecast Districts from NCTCOG Database 
(12) Total Computed Area within Forecast District from AutoCAD map (Acres) 
(13) Area of Forecast District within City that contributes to Big Fossil Watershed (Acres) 
(14) Percent of Forecast District Total Area within City that contributes to Big Fossil Watershed 
(15) 1995 Total Households in Forecast District that contributes to Big Fossil Watershed 
(16) 2005 Total Households in Forecast District that contributes to Big Fossil Watershed (Projected by NCTCOG) 
(17) 2025 Total Households in Forecast District that contributes to Big Fossil Watershed (Projected by NCTCOG) 
(18) Computed Weighted Average Population per House Density (previously computed for entire Forecast Districts 
(19) Computed 1995 Forecast D',str,ct Population in city which contributes to Big Fossil WAtershed = (18) x (15) 
(20) Computed 2005 Forecast District Population in city which contributes to Big Fossil Watershed = (18) x (16) 
(21) Computed 2025 Forecast District Population In city which contributes to Big Fossil Watershed = (18) x (17) 
(22) Population Forecast Districts from NCTCOG Database 
(23) Total Computed Area within Forecast District from AutoCAD map (Acres) 
(24) Area of Forecast District within City that contributes to Big Fossil Watershed (Acres) 
(25) Percent of Forecast District Total Area within City that contributes to Big Fossil Watershed 
(26) 1995 Employment in Forecast District in city which contributes to Big Fossil Watershed 
(27) 2005 Employment in Forecast District in city which contributes to Big Fossil Watershed 
(28) 2025 Employment in Forecast District in city which contributes to Big Fossil Watershed 

1213111999.9:02 AM Richland HHls.xls Page 1 ofl 
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BIG FQSt. NER STUDY WATAUGA PO~. .ON PROJECTIONS ~E WATPOP-l 

Watauga 
(1) (2) 

Census Total 
Tracts Area 

113803 638 
113804 1365 
113805 1455 
113904 1036 

POPULATION 
1'1) (12) 

EMPLOYMENT 
(25) (26) 

Forecast Total 
Dlstncts Area 
264.12 17248 
265.01 3432 

(35) 136) 

Forecast Census 
District Tracts 
26412 113904 

265.01 113803 
1138.04 
1138.05 

(3) (') (5) (') (7) (8) 
1995 

(9) 

1995 
(10) 
1995 

Area in % Area Total1995 AI/g. Pop 1995 Pop Total Population Total 
City In City Pop Density In City Households IHouse Emp.loyment 
626 98.12% 4921 7.71 4828 1548 3.18 120 
1353 99.12% 11922 873 11817 3689 3.23 832 
483 33 20% 8138 5.59 2701 2775 2 93 2336 
138 1332% 5509 5.32 734 1951 282 248 

2600 30490 27.36 20081 9963 12.17 3538 

(13) 

(27) (28) 
Area In %Arell 

City In City 
138 0.80% 
2462 7174% 

2600 

(37) (38) (39) 140) (42) (43) 
1995 

(<<) (451 146) 1") 
CITY ONLY 

Total Area in Population 
Tr Area Fa IHouse ~~;~~ttirt\~7;5·T~~~ 

1036 138 282 3~9.16 97 155 486 22 89 160 -- 18277 20216 26604 2360 3011 04357 
:lD'5 203/2 27090 :::'35? 3098 4517 

638 (i.:d 3.18 Iflo,OBB 
1365 D~3 323 43'10 19 
1455 48-1 2.93 141~. 19 Watauga Ultimate Population 276u;l --

FUTURE POP. & EMP. LAND USE AREAS 

1995 Population 18375 
1995 ReSidential Area ~ .. ')i') 

1995 DenSity 10.46 

2005 Resklential Area 184;' 
2025 Residential Atea ~~o8 

1995 2005 
ResidentJal Area 1/:.[ i ~q 

Emplovment Area 

SEWERED AREA 1958 2210 
Total Unsewered 2' 33 

Vacant & Under Constr 613 358 

REMINAOER 642 391 
2600 2600 

TOTAL AREA 2600 2600 

12/31/1999.9:13 AM 

1995 Employment 2382 
1995 Employment Area ) • .-
1995 DenSity 11 79 

2005 R4uidenlial Atea 2l'd 
2025 ReSidential Area JiB 

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 
1979 2011 20043 2075 2107 2139 2172 2204 2236 2268 2300 2332 2364 2396 2428 2460 2493 2525 2557 

1a~~IJi:1I#¥M'M@"'l;au;W~Wt:Jl~~:t.'ii4§"M\t'};Kk~~;\'~r,~~,OL~~I~'.;~,~~~~*pj~illl~:~ 
2248 2286 2324 2362 2400 2438 2476 2514 2553 2591 2629 2667 2705 2743 2781 2819 2857 2895 2934 2972 

33 34 34 3S 3S 36 37 37 38 38 

333 308 283 258 233 208 183 158 133 108 
366 342 317 293 268 244 220 195 171 146 

2614 2628 2641 2655 2669 2682 2696 2710 2723 2737 
2600 2600 2600 2600 2600 2600 2600 2600 2600 2600 

Watauga xis 

39 39 40 40 41 

83 " 33 8 -17 
122 97 73 48 24 

2751 2764 2778 2792 2805 
2600 2600 2600 2600 2600 

42 42 

.42 -67 
0 -25 

2819 2832 
2600 2600 

43 

·92 
-49 

2846 
2600 

43 

·117 

-74 
2860 
2600 

" o 
44 

3016 
2600 

Pagelof2 
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BIG FQS5t~ __ WER STUDY WATAUGA POP.... ,IN PROJECTiONS .: WATPOP-l 

NOTES 

(1) Census Tracts from NCTCQG Populalion Database 
(2) Total Census Tract Area (Acres) 
(3) Total Area in CIty (Acres) 
(4) Percent 01 Census Tract Area within City 
(5) Total 1995 Population in Census Tract from NCTCOG data 
(6) Average Population Density In People/Acre'" (5) / (2) 
(7) 1995 Population wIthin City z (5) x (4) 
(8) 1995 Total Households from NCTCOG Database 
(9) 1995 PopulatIon per House'" (5) / (8) 

(10) 1995 Total Employmenl from NCTCOG Database 
(11) Population Forecast Distrtcts from NCTCOG Database 
(12) Total Compuled Area WIthIn Forecast Dlstnct from AuloCAD map (Acres) 
(13) Area 0' Forecast District within crty (Acres) 
(14) Percenl of Forecast Districi TOlal Area withlfl City 
(IS) 1995 Tolal Households in Forecast Dlstrtcl 
(16) 2005 Total Households in Forecast Dlslncl (Projected by NCTCOG) 
(17) 2025 Total Households In Forecast DIStrict (Projected by NCTCOG) 
(18) Computed Weighted Average Populallon per House DenSity from Col. (40) 
(19) Computed 1995 Forecast Dlstnct Population'" (18) x (15) 
(20) Average 1995 Population Density of Forecast Di5tncl In People / Acre:: (19) / (12) 
(21) Computed 200S Forecast District Population" (16) x (16) 
(22) Average 2005 POpulaltOn DenSity of forecast District in People f Acre" (21) I (12) 
(23) Compuled 2025 Forecast Disllict Populatton z: (18) x (17) 
(24) Average 2025 PopulatIon DenSity of Forecast Distnct in People / Acre:: (23) / (l2l 
(25) Population forecast DistrICts from NCTCOG Database 
(26) Total Computed Area withm Forecasl DIStrict from AutoCAD map (Acres) 
(27) Area of ForecaS! Dlstnct within City (Acres) 
(28) Percent of Forecast Distnct Total Area Within Cily 
(29) 1995 Total Employment In Forecast Distnct 
(30) Average 1995 Employment Density of Forecast DIstrict in Employees / Acre'" (29) / (26) 
(31) 2005 Total Employmentlfl Forecast District 
(32) Averitge 2005 Employment DenSity of Forecast Distnct in Employees I Acre:: (31) I (26) 
(33) 2025 Total Employment In Forecast Dtstnct 
(34) Average 2025 Employment DenSIty of Forecast District in Employees / Acre'" (33) I (26) 
(35) PopulatIon Forecast Dislrlcts from NCTCOG Database 
(36) Census Tracts from NCTCOG Populatiort Database 
(37) Total Census Tract Area (Acres) 
(38) Portion of Census Tract Area in Forecast DiSlrict (Acres) 
(39) Populal/on per House Density from Col. (9) 
(40) (38) x (39). Sum Col (40) I (37):: Weighted Average Populalion per House In Forecast District 
(41) Population Forecast Districts from NCTCQG Database 
(42) Computed 1995 Forecast Dlstnct Population In City limits" (19) x (14) 
(43) Computea 2005 Forecast DIStrict Population In Clly limIts'" (19) x (14) 
(44) computed 2025 Forecast Dlstnc1 Population in Cily lImits:: (19) x (14) 
(45) 1995 Total Employment In Forecast District for City LImits'" (29) x (28) 
(46) 2005 TOlal Employment In Forecast Dislfict for Crty lImits'" (.29) x (28) 
(47) 2025 Total Employment 10 Forecast District for City limits:: (29) x (28) 

12/31/1999.913 AM Watauga xIs Page2of2 
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BIG FOSSIL SEWER STUDY SAGINAW POPULATION PROJECTIONS TABLE SAGPOP·1 

Saginaw 
(1 ) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

1995 1995 1995 
Census Tolal Area in % Area Total 1995 Avg. Pop 1995 Pop Tolal Population Total 
Tracts Area City In Ci!y Poe Densi!!: In Ci1i: Households IHouse Employment 

1050,01 1654 69 4.17% 5178 3.13 216 1482 3.49 6213 
105006 3973 31 0.77% 1189 0.30 9 243 4,89 7683 
1140.03 2863 2505 87.50'% 2852 100 2495 894 319 2056 
1140.04 1831 1831 100,00% 8888 485 6688 2981 2.98 1051 
114101 47204 342 0.72% 1754 004 13 648 2.71 1510 

4778 19661 932 11621 6248 1727 18513 

POPULATION 
(11 ) (12) (13) (14) 

EMPLOYMENT 
(25) (26) (27) (28) (29) (30) (31) (32) (33) (34) 

Forecast Total Area in % Area 1995 2005 2.025.00 
Districts Area City In City Tol95 Density TotOS Densitv Tot25 Density 

255 3829 69 1.80% 9072 2.37 11993 3.13 12837 3.35 

257 4694 4336 92.37% 3107 0.66 3386 0.72 5502 1.17 
258 50461 342 0.68% 2224 0_04 2616 0.05 6640 0.13 
263 6523 31 0.48% 10302 158 13121 201 21305 3.27 

4778 24705 4.65 31116 5.92 46284 7.92 

(35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) (46) (47) 

1995 CITY ONLY 
Forecast Census Total Area in Population 
Distnct Tracts Tr. Area FD IHouse 

Forecast ! 'J;';~~5··'HHPOPUlation. :,,;/'.: •. ,;.~.; is'"_i<, :.ll; ~ •. ~; :J;'. ~mpl()yJnent.;.: ,- ,.,.~ 

Districts 2005 2025 1995 2005 2025 
255 1003 2196 2196 3.30 7253.40 26412 169 175 186 163 216 231 

105001 1654 1654 3.49 5772.46 265.12 11132 19831 25048 2870 3128 5082 
3652 1302566 266.12 46 49 93 1S 18 45 

.~ 26501 19 29 122 49 62 101 
TOTAL 11380 200:34 25449 30~"'a :::;424 54GU 

257 1140.03 2663 2863 3.19 913~'07 

1140.04 1631 1331 2.98 545633 
4694 1458'::1.35 Saginaw Ultimate Population 21520 

~ 

258 1141.01 47204 47204 2.71 12792264 
1141.02 3195 3195 2.64 3434.80 

50399 13535764 

~m 

263 10sa.05 2524 2524 2.47 623428 
1050.06 3973 397~} 4.89 1942~'.07 

6497 25602.25 

~ 

FUTURE POP. & EMP. LAND USE AREAS 

1995 Population 11366 1995 Employment 3098 
1995 Residential Area 77;' 1995 Employment Area ;;' 

1995 Density 14.70 1995 Density 3.82 

2005 Residential Area 1366 2005 Residential Area 895 
2025 Residential Area 1731 2025 Residential Area 14::'.0 

1995 2005 2025 
Residential Area ;'1:; 1 J.j(~ -7',' 

Employment Area ~) j i ',(}"} . "~:, , 
SEWERED AREA 1584 2262 3160 

T olal Unsewered 503 718 1004 

Vacanl & Under Constr. 2691 1798 614 

REMINADER 3194 2516 1618 
4778 4779 4778 

TOTAL AREA 4778 4778 4778 

1213111999,9:15 AM Saginaw. xis Page 1 of 2 



BIG FOSSIL SEWER STUDY SAGINAW POPULATION PROJECTIONS 

NOTES: 

(1) 
(2) 
(3) 

(4) 
(5) 
(6) 
(7) 
(8) 
(9) 

(10) 
(11) 
(12) 
(13) 
(14) 
(15) 
(16) 
(17) 
(18) 
(19) 
(20) 
(21) 
(22) 
(23) 
(24) 
(25) 
(26) 
(27) 
(28) 
(29) 
(30) 
(31) 
(32) 
(33) 
(34) 
(35) 
(36) 
(37) 
(38) 
(39) 
(40) 
(41) 
(42) 
(43) 
(44) 
(45) 
(46) 

Census Tracts from NCTCOG Population Database 
Total Census Tract Area (Acres) 
Total Area in City (Acres) 
Percent of Census Tract Area within City 
Tolal1995 Population in Census Tract from NCTCOG data 
Average Population Density in People/Acre = (5) I (2) 
1995 Population within City = (5) x: (4) 
1995 Total Households from NCTCOG Database 
1995 Population per House = (5) I (8) 
1995 Total Employment from NCTCOG Database 
Population Forecast Districts from NCTCOG Database 
Tolal Computed Area within Forecast District from AutoCAD map (Acres) 
Area of Forecast District within City (Acres) 
Percent of Forecast District Total Area within Gily 
1995 Total Households in Forecast District 
2005 Total Households in Forecast District (Projected by NCTCOG) 
2025 Total Households in Forecast District (Projected by NCTCOG) 
Computed Weighted Average Population per House Density from Col. (40) 
Computed 1995 Forecast District Population = (18) x (15) 
Average 1995 Population Density of Forecast District in People f Acre = (19) I (12) 
Computed 2005 Forecast District Population = (18) x (16) 
Average 2005 Population Density of Forecast District in People J Acre = (21) J (12) 
Computed 2025 Forecast District Population = (18) x (17) 
Average 2025 Population Density of Forecast District in People I Acre = (23) f (12) 
Population Forecast Districts from NCTCOG Database 
Total Computed Area within Forecast District from AutoCAD map (Acres) 
Area of Forecast District within City (Acres) 
Percent of Forecast District Total Area within City 
1995 T olal Employment in Forecast District 
Average 1995 Employment Density of Forecast District in Employees I Acre = (29) I (26) 
2005 Total Employment in Forecast District 
Average 2005 Employment Density of Forecast District in Employees f Acre = (31) I (26) 
2025 Tolal Employment in Forecast District 
Average 2025 Employment Density of Forecast District in Employees J Acre = (33) I (26) 
Population Forecast Districts from NCTCOG Database 
Census Tracts from NCTCOG Population Database 
Total Census Tract Area (Acres) 
Portion of Census Tract Area in Forecast District (Acres) 
Population per House Density from Col. (9) 
(38) x (39), Sum Col (40) I (37) = Weighted Average Population per House in Forecast District 
Population Forecast Districts from NCTCOG Database 
Computed 1995 Forecast District Population in City Limits = (19) x (14) 
Computed 2005 Forecast District Population in City Limits = (19) x (14) 
Computed 2025 Forecast District Population in City Limits = (19) x (14) 
1995 Total Employment in Forecast District for City limits = (29) x (28) 
2005 Total Employment in Forecast District for City limits = (29) x (28) 

12/3111999.9:15 AM Saginaw.xls 
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BIG FOSSIL SEWER STUDY SAGINAW POPULATION PROJECTIONS TABLE SAGPOp·2 

Saginaw (BIG FOSSIL) 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

1995 1995 1995 
Census Total Area in % Area Total 1995 Total Population Total 
Tracts Watershed Watershed IHouse Employment 

.1140.03 .1004 .35.07% 3.19 " 2056 
1141.01 327 ··<0.69% 2.71 1510 

1331 5.90 3566 

POPULATION 
(11 ) (12) (13L (14) 

EMPLOYMENT 
(22) (23) (24) (25) (26) (27) (28) 

Total 1995 Total 2005 Total 2025 
Forecast Total Area in % Area Employment Employment Employment 
Districts Area Watershed Watershed In Wshed In Wshed In Wshed 

257 4694 1004 21.39% 1940 2565 2746 
258 50461 327 0.65% 20 22 36 

1331 1961 2587 2781 

NOTES: 

(1) Census Tracts from NCTCOG Population Database that are contained by the Haltom City limits and contribute to the Big Fossil Watershed 
(2) Total Census Tract Area (Acres) 
(3) Total Area in Haltom City limits that contribute to the Big Fossil Watershed (Acres) 
(4) Percent of Census Tract Area within City Limits that contribute to the Big Fossil Watershed 
(5) Total 1995 Population in Census Tract from NCTCOG data 
(6) Average Population Density in PeoplelAcre = (5) 1 (2) 
(7) 1995 Population within City that contributes to the Big Fossil Watershed = (5) x (4) 
(8) 1995 Total Households from NCTCOG Database 
(9) 1995 Population per House = (5) 1 (8) 

(10) 1995 Total Employment from NCTCOG Database 
(11) Population Forecast Districts from NCTCOG Database 
(12) Total Computed Area within Forecast District from AutoCAD map (Acres) 
(13) Area of Forecast District within City that contributes to Big Fossil Watershed (Acres) 
(14) Percent of Forecast District Total Area w"lthin City that contributes to Big Fossil Watershed 
(15) 1995 Total Households in Forecast District that contributes to Big Fossil Watershed 
(16) 2005 Total Households in Forecast District that contributes to Big Fossil Watershed (Projected by NCTCOG) 
(17) 2025 Total Households in Forecast District that contributes to Big Fossil Watershed (Projected by NCTCOG) 
(18) Computed Weighted Average Population per House Density (previously computed for entire Forecast Districts 
(19) Computed 1995 Forecast District Population in city which contnbutes to Big Fossil WAtershed = (18) x (15) 
(20) Computed 2005 Forecast District Population in city which contributes to Big Fossil Watershed = (18) x (16) 
(21) Computed 2025 Forecast District Population In city which contnbutes to Big Fossil Watershed = (18) x (17) 
(22) Population Forecast Districts from NCTCOG Database 
(23) Total Computed Area within Forecast District from AutoCAD map (Acres) 
(24) Area of Forecast District within City that contnbutes to Big Fossil Watershed (Acres) 
(25) Percent of Forecast District Total Area within City that contributes to Big FOSSil Watershed 
(26) 1995 Employment in Forecast District in city which contributes to Big Fossil Watershed 
(27) 2005 Employment in Forecast District in city whim contributes to Big FOSSil Watershed 
(28) 2025 Employment in Forecast District in city which contributes to Big Fossil Watershed 

12/3111999,9:16 AM Saginaw.xls Page 1 of 1 
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BIG FOSSIL SEWER STU~Y HASLET POPULATION PROJECTIONS TABLE HASPOP-l 

Haslet 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

1995 1995 1995 
Census Total Area in % Area Total 1995 Avg. Pop. 1995 Pop Total Population Total 
Tracts Area Cill: In Cill Po~ Densil!: In Cill: Households IHouse Emf2lo~ment 

113903 27591 2755 9.99% 8283 0.30 827 1995 4.15 4672 
1-141.01 47204 422 0.89% 1i54 0,04 16 648 2.71 1510 

3177 10037 0.34 843 2643 6.86 6182 

POPULATION 
(11 ) (12) (13) (14) 

EMPLOYMENT 
(25) (26) (27) (28) (29) (30) (31) (32) (33) (34) 

Forecast Total Area in % Area 1995 2005 2,025.00 
Districts Area City In City Tot9S Density TalOS DenSity Tol25 Density 
264.11 12661 2755 21.76% 2679 0.21 8447 0.67 16635 1.31 

258 50461 422 0.84% 2224 0.04 2616 O.OS 6640 013 
Denton Co 28 28 100,00% 0 000 0 000 0 0.00 

3205 4903 026 11063 0.72 23275 1.45 

(35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) (46) (47) 
1995 CITY ONLY 

Forecast Census Tolal Area in Population Forecast _,:;' ",_ ~ ";-;:;_.-'/!",. -:;;';.Ropulati9f!.~>~;~:;;;j"ll:X t.~g'g'~",Empl2%~t. ':1.og~ District Tracts Tr. Area FD IHouse Districts 1995 2005 2025 
264.11 1139.03 27591 11384 3.06 34835.04 264.11 1951 3032 9089 583 1838 3620 

1139.05 1276 1276 3.32 4236.32 258 56 60 114 19 22 56 
12G5() :~SCl71 16 Denton Co 0 0 0 0 0 0 

rOTAL 2iJGi 30')2 ~~2113 t;I)'2 lebO JDtC' 

258 1141.01 47204 47204 2.71 127922_34 
1141.02 3195 3)1)5 2.64 843480 Haslet Ultimate Population 2549 

50399 13635764 

~, ~ 

FUTURE POP, & EMP, LAND USE AREAS 

1995 Population 2007 1995 Employment 602 
1995 Residential Area IU4f.i 1995 Employment Area ':', 
1995 Density 1.92 1995 Density 7.61 

2005 Residential Area 1612 2005 Residential Area 24-~ 

2025 Residential Area 4797 2025 Residential Area .j.~<' 

1995 2005 2025 
Residential Area !i)'ll 1(~ ~ 2 ':-1'; ,~ 

Employment Area ;' ~: 2ti.L ':'c: 

SEWERED AREA 1125 1856 5279 
Total Unsewered 85 140 399 

Vacant & Under Constr. 1995 1209 0 

REMINADER 2080 1349 399 
3205 3205 5678 

TOTAL AREA 3205 3205 3205 V 

(1) Census Tracts from NCTCOG Population Database 

(2) Tolal Census Tract Area (Acres) 

(3) Tolal Area in City (Acres) 

(4) Percent of Census Tract Area within City 

(5) Total 1995 Population in Census Tract from NCTCOG data 

1213111999,924 AM Haslet.xls Page 1 of 2 



BIG FOSSIL SEWER STUDY HASLET POPULATION PROJECTIONS 

(6) 
(7) 
(8) 
(9) 

(10) 
(11) 
(12) 
(13) 
(14) 
(15) 
(16) 
(17) 
(18) 
(19) 
(20) 

(21) 
(22) 
(23) 
(24) 
(25) 
(26) 
(27) 
(28) 
(29) 
(30) 
(31) 
(32) 
(33) 
(34) 
(35) 
(36) 
(37) 
(38) 
(39) 
(40) 
(41) 
(42) 
(43) 
(44) 
(45) 
(46) 
(47) 

Average Population Density in People/Acre = (5) I (2) 
1995 Population within City = (5) x (4) 
1995 Tolal Households from NCTCOG Database 
1995 Population per House = (5) I (8) 
1995 Total Employment from NCTCOG Database 
Population Forecast Districts from NCTCOG Oatabase 
Total Computed Area within Forecast District from AutoCAD map (Acres) 
Area of Forecast District within City (Acres) 
Percent of Forecast District Total Area within City 
1995 Tolal Households in Forecast District 
2005 Tolal Households in Forecast District (Projected by NCTCOG) 
2025 Tolal Households in Forecast District (Projected by NCTCOG) 
Computed Weighted Average Population per House Density from Col (40) 
Computed 1995 Forecast District Population = (18) x (15) 
Average 1995 Population Density of Forecast O"Islrict In People I Acre = (19) I (12) 
Computed 2005 Forecast District Population = (18) x (16) 
Average 2005 Population Density of Forecast District in People / Acre = (21) I (12) 
Computed 2025 Forecast District Population = (18) x (17) 
Average 2025 Population Density of Forecast District in People I Acre = (23) I (12) 
Population Forecast Districts from NCTCOG Database 
Total Computed Area within Forecast Dislrictfrom AutoCAD map (Acres) 
Area of Forecast District within City (Acres) 
Percent of Forecast District Total Area within City 
1995 Total Employment in Forecast District 
Average 1995 Employment Densily of Forecast District in Employees I Acre = (29) J (26) 
2005 Total Employment in Forecast District 
Average 2005 Employment Density of Forecast District in Employees / Acre = (31) I (26) 
2025 Total Employment in Forecast District 
Average 2025 Employment Density of Forecast District in Employees I Acre = (33) / (26) 
Population Forecast Districts from NCTCOG Database 
Census Tracts from NCTCOG Population Database 
Total Census Tract Area (Acres) 
Portion of Census Tract Area in Forecast District (Acres) 
Population per House Density from Col. (9) 
(38) x (39), Sum Col (40) I (37) = Weighted Average Population per House in Forecast District 
Population Forecast Districts from NCTCOG Database 
Computed 1995 Forecast District Population in City limits = (19) x (14) 
Computed 2005 Forecast District Population in City limits = (19) x (14) 
Computed 2025 Forecast District Population in City Limits = (19) x (14) 
1995 Total Employment in Forecast District for City limits = (29) x (28) 
2005 Total Employment in Forecast District for City Limits = (29) x (28) 
2025 Total Employment in Forecast District for City Limits = (29) x (28) 

12131/1999,9:24 AM Haslet.xls 
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BIG FOSSIL SEWER STUDY HASLET POPULATION PROJECTIONS TABLE HASPOP-2 

Haslet (BIG FOSSIL) 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

1995 1995 1995 
Total 1995 Total Population Total 

JHouse Employment 
3.19 2056 
2.71 1510 

5.90 3566 

POPULATION 
(11) (12) (13~ (14) 

EMPLOYMENT 
(22) (23) (24) (25) 

Forecast Total 

NOTES: 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 

(10) 
(11 ) 
(12) 
(13) 
(14) 
(15) 
(16) 
(17) 
(18) 
(19) 
(20) 
(21) 
(22) 
(23) 
(24) 
(25) 
(26) 
(27) 
(28) 

Census Tracts from NCTCOG Population Database that are'contained by the Haltom City limits and contribute to the Big Fossil Watershed 
Total Census Tract Area (Acres) 
Total Area in Haltom City limits that contribute to the Big Fossil Watershed (Acres) 
Percent of Census Tract Area within City limits that contribute to the Big Fossil Watershed 
Total 1995 Population in Census Tract from NCTCOG data 
Average Population Density in People/Acre: (5) / (2) 
1995 Population within City that contributes to the Big Fossil Watershed: (5) x (4) 
1995 Total Households from NCTCOG Database 
1995 Population per House: (5) / (8) 
1995 Total Employment from NCTCOG Database 
Population Forecast Districts from NCTCOG Database 
Total Computed Area within Forecast District from AutoCAO map (Acres) 
Area of Forecast District within City that contributes to Big Fossil Watershed (Acres) 
Percent of Forecast District Total Area within City that contributes to Big Fossil Watershed 
1995 Total Households in Forec.ast District that contributes to Big Fossil Watershed 
2005 Total Households in Forecast District that contributes to Big Fossil Watershed (Projected by NCTCOG) 
2025 Total Households in Forecast District that contributes to Big Fossil Watershed (Projected by NCTCOG) 
Computed Weighted Average Population per House Density (previously computed for entire Forecast Districts 
Computed 1995 Forecast District Population in city which contributes to Big Fossil WAtershed: (18) x (15) 
Computed 2005 Forecast District Population in city which contributes to Big Fossil Watershed: (18) x (16) 
Computed 2025 Forecast District Population in city which contributes to Big Fossil Watershed = (18) x (17) 
Population Forecast Districts from NCTCOG Database 
Total Computed Area within Forecast District from AutoCAD map (Acres) 
Area of Forecast District within City that contributes to Big Fossil Watershed (Acres) 
Percent of Forecast District Total Area within City that contributes to Big Fossil Watershed 
1995 Employment in Forecast District in city which contributes to Big Fossil Watershed 
2005 Employment in Forecast District in city which contributes to Big Fossil Watershed 
2025 Employment in Forecast District in city which contributes to Big Fossil Watershed 

12/31/1999. 925AM Hasletxls Page 1 of 1 
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BIG h.J0SIL SEWER STUDY CITY POPULATlul'-J PROJECTIONS GRAf-n CITY-2 
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PART 1 
CITY OF FORT WORTH 

LAND USE ASSUMPTIONS DATABASE 
PROPULA TION PROJECTIONS 

AND LAND USE AREAS 
EXTRACTED FOR BIG FOSSIL CREEK AREA 



FORT WORTH POPULA TION PROJECTIONS 

TABLE "LUAPOP-1" 

(See TAB 9) 



FORT WORTH POPULA TION PROJECTIONS 

TABLE "LUAPOP-2" 

(See TAB 9) 

•.... _ .... _---



TAB 6 

BIG FOSSIL SEWER STUDY 

FLOW DISCHARGE CALCULA T/ONS 



BIG FOSSIL SEWER STUDY PEAK FLOW CALIBRATION FORMULA TABLE CALlB-1 

FORMULA FOR CALIBRATION OF WATERSHED FLOW MODEL 
BASED ON EQUIVALENT POPULATION AND SEWERED AREAS 
USING RESULTS OF FORT WORTH MASTER PLAN HYDROWORKS MODEL 

Year 2000 Model: A x (2000 Equiv. Pop.) + B x (2000 Sewered Area) = 2000 Peak Modeled Flow 

Year 2020 Model: A x (2020 Equiv. Pop.) + B x (2020 Sewered Area) = 2020 Peak Modeled Flow 

City of Fort Worth Outf~1 Line: 

Equiv. Population: 

Total Sewered Acres: 

Peak Flow (MGD): 

A EP2000 + B SA2000 = PF2000 
A EP2020 + B SA2020 = PF2020 

Year2000 Year2020 

57207.5 93287.5 

9004.81 20981.33 

32.22 80.17 NOTE: 10 MGD Intel Q Subtracted 
from Year 2020 Peak Flow. 
Marine Creek area included 
in 2020 Flows. 

A = [ (PF2020/SA2020) - (PF2000/SA2000) ]1 [ (EP2020/SA20200 - (EP2000/SA2000) ] 

B = ( PF2000 - A EP2000 ) 1 SA 2000 

A= -0.000127 B= 0.0043875 

CHECK: 

PF2000 = A x EP2000 + B x SA2000 PF2020 = A x EP2020 + B x SA2020 

PF2000 = 32.22 

T.C.W.S.C. Outfall Line: 

Equiv. Population: 

Total Sewered Acres: 

Peak Flow (MGD): 

A EP2000 + B SA2000 = PF2000 
A EP2020 + B SA2020 = PF2020 

PF 2020 = 80.17 

Year2000 Year2020 

17,430.50 20,657.50 

2,550.82 2,764.11 

11.39 19.42 

A = [ (PF2020/SA2020) - (PF2000/SA2000) ]1 [ (EP2020/SA20200 - (EP2000/SA2000) ] 

B = ( PF2000 - A EP2000 ) 1 SA 2000 

A= 0.004 B= -0.022866 

CHECK: 

PF2000 = A x EP2000 + B x SA2000 PF2020 = A x EP2020 + B x SA2020 

PF2000 = 11.39 PF 2020 = 19.42 

12/31/1999,10:08 AM CALIBRATE.xls Page 1 of 1 



') 
BIG FOS;:',L SEWER STUDY PEAK DISCHARGE. SUMMARY TABLE. PEAKS-1 

Flow Scenario Peak Flow Rates Based on Ft. Worth Master Plan M,?del (MGD) 
Scenario Description 2000 2005 2010 2015 2020 2050 2070 

1 C.O.F.W. Outfall, Master Plan 
Not including Intel flows, BFX or 32.22 34.66 36.62 40.64 80.17 95.20 103.56 
Marine Creek Areas until 2020 

2 C.O.FW. Outfall, Including BFX 41.17 45.96 49.93 60.76 64.67 73.77 78.39 
but not MC and Intel 

1 

3 C.O.FW. Outfall, Including BFX and 51.32 56.43 60.71 73.86 80.17 95.20 103.56 
MC Areas, but Not Intel 

4 Scenario 3 + 6.0 MGD Intel 57.32 62.43 66.71 79.86 86.17 101.20 109.56 

5 T.C.W.S.C. Outfall, Master Plan 11.39 12.10 15.20 17.31 19.42 23.38 23.38 
Includes Richland Hills & NRH 

6 T.C.W.S.C. Outfall, Revised to 23.18 24.42 28.05 30.67 33.28 33.97 3397
1 

Include Additional NRH Area 

7 North Richland Hills Total Flows 18.01 18.93 21.16 22.81 24.47 24.98 24.98 
based on TCWSC Calibrated Model -

8 Richland Hills Total Flows 5.17 5.49 6.90 7.85 8.81 8.99 8.99 
based on TCWSC Calibrated Model 

9 North Richland Hills Total Flows 6.81 7.20 7.35 7.39 7.44 7.36 7.36 
based on COFW Calibrated Model 

10 Richland Hills Total Flows 4.07 4.32 4.37 4.34 4.31 4.07 4.07 
based on COFW Calibrated Model 

11 Hallom City Total Flows in BF 4.77 5.07 5.36 5.72 6.07 7.92 9.09 
based on COFW Calibrated Model 

12 Hallam City Flows in Little Fossil 6.92 6.93 6.93 6.94 6.94 6.97 7.00 
Area which can be served by BF 

13 Combined Hallam City BF Flows 11.69 11.99 12.30 12.66 13.01 14.89 1608 
and Litlle Fossil Flows -

01/13/2000,4:05 PM CALIBRATE.xls Page 1 of 1 



) 
BIG FOSSIL o~dER STUDV FLOW SCEN,\RIO CALCULATIONS 

Flow Scenario 
Scenario Description Coef.A Coet. B EO Pop Sew Ac. Base a 

1 C.O.F.W. Outfall, Masler Plan -0.00013 0.00439 57,207.50 9.004.81 4.58 
Not induding Intel flows, BFX or 
Marine Creek Areas until 2020 

2 C.O F.W. Outtall, Including BFX -000013 0.00439 60,118.25 11,128.39 4.81 
but not Me and Inlel 

3 C.O.F.W. Outfall. Including BFX and -0.00013 0.00439 63,500.75 13,540.54 5.08 
Me Areas, but Nollnlel 

4 Scenario 3 + 6.0 MGD Intel -0.00013 0.00439 63,500.75 13,540.54 11.08 

5 T.C.W.S.C. Outfall. Master Plan 000400 -0.02267 17,430.50 2,550.82 1.39 
Indudes Richland Hills & NRH 

6 T.C.W.S.C. Outfall, Revised to 0.00400 ·0,02287 23.952.45 3,176.17 1.92 
Include Additional NRH Area 

7 North Richland HiUs T alai Flows 0.00400 -0.02287 16,042.49 2,01B.61 1.28 
based on TCWSC Calibraled Model 

8 Richland Hills Total Flows 0.00400 -0.02287 7,909.96 1,157.56 0.63 
based on TCWSC Calibrated Model 

9 North Richland Hills Total Flows -000013 0.00439 16,042.49 2,018.61 1.28 
based on COFW Calibrated Model 

10 Richland Hills Tolal Flows ·0.00013 0.00439 7,90996 1,157.56 0.63 
based on COFW Calibrated Model 

11 Hallom City Total Flows in BF -0.00013 0.00439 13,953.23 1,492.22 1.12 
based on COFW Calibrated Model 

12 Haltom City Flows in Ultle Fossil -0.00013 0.00439 14,419.88 1,995.25 1.15 
Area which can be served bv 8F 

13 Combined Hallam City SF Flows -0.00013 0.00439 28.373.11 3,487.46 2.27 
and Utile Fossil Flows 

NOTES: Coet. A and S are derived from a calibration of the City of Fort Worth HydroWorks 
Flow Model based on Peak Discharges in Yesrs 2000 and 2020 

Eq. Pop. = Equivalent Population:; Residential Population .. 0.5 x Employment Population 
Sew. Ac. :; Sewered Acres 
Base a = Base Flow = 80 gpcd x Eq. Pop. 
H.P.F. = Hannon's Peaking Factor = 1 .. 141 (4" (Pop.11000)"0.5) 
Pk. a = Peak Base Flow'" Base a x H.P.F. 
GWI = Ground Water Inflow = 14 gpcd x Eq. Pop. 
ROil = Rain Depend Infillralion/1nflow = Total Discharge. Peak Q - GWI 
Total = Peak Discharge Computed from Calibration Formula = A x Eq. Pop ... 8 x Sew. Ac 
P.F. = Peaking Factor Check = Total I (Pk. a .. GWI) 

0111312000,405 PM 

Year 2000 
HPF. Pk.O GWI RDII Total 

2.21 10.12 0.80 21.30 32.22 

2.19 10.54 0.84 29.79 41.17 

2.17 11.02 0.89 39.41 51.32 

2.17 24.04 0.89 32.39 57.32 

2.71 3.78 0.24 7.36 11.39 

2.57 4.93 0.34 17.91 23.18 

2.75 3.53 0.22 14.26 1801 

3.06 1.93 0.11 3.12 5.17 

2.75 353 0.22 3.06 6.81 

3.06 1.93 0.11 2.03 4.07 

2.81 3.14 0.20 1.44 477 

2.80 3.22 020 3.49 6.92 

2.50 5.68 0.40 5.61 1169 

- --

CALIBRATE.xls 

TABLE SCEN·l 

-
Year 2005 I 

PF. Eo. Pop Sew Ac BaseQ I HPF. Pk 0 GWI ROB Tolal P F. , 
5.99 61.60475 9.68921 493

f 

2.18 10.75 0.86 23.05 34,66 5.99 

7.28 65,522.63 12,377.97 524
j 

2.16 11.31 0.92 3373 45.96 7.46 

! 
8.60 68,915.63 14,861.78 551 : 2.14 11.79 0.96 4367 56.43 8.71 

, 

4.79 68,915.63 14,861.78 11.51 ! 
'I 

2.14 24.62 096 3684 62.43 5.00 

6.95 18,516.00 2,709.67 1481 2.69 
I 

3.98 0.26 7.86 12.10 695 

10.29 25,333.66 3,363.38 2.03 255 5.17 0.35 18.90 24.42 10.25 

11.94 16.931.10 2,133.73 1.35 2.73 3.69 0.24 15.00 18.93 11.89 

6.95 8.402.56 1,229.65 0.67 303 2.04 0.12 334 5.49 6.95 

4.52 16,931.10 2,133.73 1.35 2.73 3.69 0.24 3.28 7.20 453 

5.48 8,402.56 1.22965 067 3.03 204 012 2.17 4.32 5.48 

i 
3.64 14,820.75 1,58527 1.19 2.78 3.30 021 1.56 5.07 364 

I 
I 

5.10 14,351.78 1,995.25 1.15j 2.80 321 0.20 3.51 693 513 

4.38 29,172.53 3,580.52 233
1 

2.49 5.81 041 578 1199 4.37 

Page 1 of4 



BIG FOSSiL ,>LVVER STUDY 

Flow Scenario 
Scenaoo Description Coef.A Coet. B 

1 C.O.F .W. Outfall. Masler Plan -000013 0.00439 
Not including Intel flows, BFX or 
Marine Creek Areas until 2020 

2 C.O.F .W. Outfall. Including BfX -0.00013 0.00439 
but not Me and Inlel 

3 C.O.F .W. Outfall, Including BFX and -0.00013 0.00439 
Me Areas, but Not Intel 

4 Scenario 3 + 6.0 MGO Inlel ·0.00013 0.00439 

5 T C.W.S.C. Outfall, Masler Plan 0.00400 -0.02281 
Includes Richland Hills & NRH 

6 T C,W.S_C. Outfall, Revised 10 0.00400 ~O.022e7 

Include Additional NRH Area 

1 North Richland Hills T olal Flows 000400 -002281 
based on TCWSC Calibrated Model 

8 Richland Hills Total Flows 0,00400 -0.02281 
based on TCWSC Calibrated Model 

9 North Richland Hills T olal Flows -0.00013 0.00439 
based on COFW Calibrated Model 

10 Rich1and Hills Tolal Flows -000013 0.00439 
based on COFW Calibrated Model 

11 Hallom City Total Flows in BF -0.00013 0.00439 
based on COFW Calibrated Model 

12 Hallom City Flows in Little Fossil -000013 0.00439 
Area which can be served by BF 

13 Combined Haltom City BF Flows -0.00013 0.00439 
and little Fossil Flows 

NOTES: Coer. A and 8 are derived from a calibration of the City of Fe 
Flow Model based on Peak Discharges in Yesrs 2000 and; 

Eq. Pop. = Equivalent population = Residential Population ... 
Sew, Ac. = Sewered Acres 
Base a = Base Flow:;; 80 gpcd x Eq. Pop. 
H.P.F." Hannon's Peaking Factor = 1 ... 141 {4'" {pop.ll00< 
Pk. a:;; Peak Base Flow:;; Base a x H.P.F. 
GWI = Ground Water Innow = 14 gpcd x Eq. Pop. 
ROil = Rain Depend Infillralionllnnow :;: T alai Discharge + Pe 
T alai = Peak Discharge Computed from Calibration formula 
P.F. = Peaking Factor Check;:: Total I (Pk. a ... GWI) 

0111312000,405 PM 

EQPoP 

66,002.00 

10,921.00 

14,33050 

14,330.50 

19,601.50 

26,714.66 

11,81910 

6,895.16 

11,61910 

8,895.16 

15,68826 

14,283,68 

29,911.94 

) 
FLOW SCENARIO CALCULATIONS 

Year 2010 
Sew. Ac. Base a HP.F. Pk.O GWI ROil 

10,262.30 5.28 2.15 11.38 0.92 24.32 

13,439.85 5.61 2.13 12.01 0.99 3681 

15,995.33 5.95 2.11 12.54 1.04 41.13 

15,995.33 11.95 2.11 25.20 1.04 40.41 

2,764.11 1.51 2.66 4.17 0.21 10.75 

3,446.17 2.14 2.53 5.40 0.31 22.28 

2,191.82 1.43 2.10 3.85 0.25 11.05 

1.254.35 0.71 3.01 2.14 0.12 4.63 

2,191.82 143 2.10 385 0.25 3.24 

1,254.35 0.11 3.01 2.14 0.12 2.11 

1,616.32 1.26 2.16 3.46 0.22 1.68 

1,995.25 1.14 280 320 0.20 3.54 

3,613.51 2.40 2.48 5.94 0.42 594 

CALIBRATE.xls 

TABLE SCEN-l 

Year 2015 
Tolal P.F. EQPop Sew.Ac Ba~e a H P.F Pk Q GWI ROil TOlal P.F J 

3662 5.90 72.946.25 11,382.01 :i 84 2.12 12.35 1.02 21.21 40.64 593 

49.93 1.49 80,011.75 16,171.40 ').40 2.08 13.32 1.12 46.31 60,76 808 

-

60.11 B.69 83,80900 19,26802 li.70 2.06 13.84 1.17 5885 1386 9.38 

66.11 5.14 63,B09.00 19,268.02 12.10 206 26.23 1.11 52.46 19.86 5.15 

15.20 8.25 20.129.50 2,764.11 1.61 265 4.21 028 12.76 17.31 9.15 

28.05 1111 27,521.61 3,412.90 2.20 2.51 5.54 0.39 24.15 30.67 11.85 

21.16 12.63 18,38685 2,218.54 1.47 2.69 396 0.26 1860 22.81 1320 

6.90 825 9,134.77 1,254 35 0.13 2.99 219 013 554 7.85 9.15 

1.35 4.39 18,386.85 2,218.54 1.41 2.69 3.96 026 3.16 7.39 4.28 

4.31 5.23 9.134.11 1,25435 013 2.99 2.19 0.13 202 4,34 5.05 

5.36 3.64 16,720,04 1,789.16 1.34 2.13 365 0.23 183 5.12 3.64 

6.93 5.16 14.275.34 1,99525 1.14 2.BO 320 020 354 6.94 511 

12.30 4.31 30.995.39 3,184.42 246 2.46 6.11 0.43 611 12.66 434 
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BIG FOSSil ~H._""ER STUDY 

Flow Scenario 
Scenario Oescrip1ion Coef.A Coef. B 

1 C.O.F ,W. Outfall, Masler Plan -0.00013 0.00439 
Not including Intel flows. BFX or 
Marine Creek Areas until 2020 

2 C.O_f ,W. Outfall. Including BFX -0.00013 0,00439 
but not Me and Intel 

3 C,O.F.W. Outfall, Including BFX and -0.00013 0,00439 
Me Areas, but Not Inlel 

4 Scenario 3 +- 6.0 MGD Intel -0,00013 0.00439 

5 T.C.W.S.C. Outfall, Master Plan 0.00400 -0,02287 
Indudes Richland Hills & NRH 

6 T.C,W.S.C. Outfall, Revised to 0.00400 -0.02287 
Include Additional NRH Area 

7 North Richland Hills Total Flows 0.00400 -0.02287 
based on TCWSC Calibrated Model 

8 Richland Hills Total Flows 0.00400 -002287 
based on TCWSC Calibrated Model 

9 North Richland Hills Total Flows -000013 0.00439 
based on COFW Calibrated Model 

10 Richland H~ls Total Flows -0.00013 000439 
based on COFW Calibrated Model 

11 Haltom City Total Flows in 8F -0.00013 0.00439 
based on COFW Calibrated Model 

12 Haltom City Flows in Utile Fossil -000013 0.00439 
Area which can be served bv 8F 

13 Combined Hallam City SF Flows -0.00013 000439 
and litUe F oss~ Flows 

NOTES: Coef. A and B are derived from a calibration of the City of Fe 
Flow Model based on Peak Discharges in Yesrs 2000 and: 

Eq. Pop. :;: Equivalent Population:;: Residential Population ... 
Sew. Ac. :;: Sewered Acres 
Base a :;: Base Flow:;: 60 gpcd x Eq. Pop. 
H.P.F. :;;: Harmon's Peaking Factor:;: 1 ... 141 (4'" (Pop.ll00< 
Pk. a:; Peak Base Flow:;: Base a x H.P.F. 
GWI;;; Ground Water Inflow;;; 14 gpcd x Eq. Pop 
ROil :;: Rain Depend Infillralionllnnow :K Total Discharge - Pe 
Total:;: Peak Discharge Computed from Calibration Formula 
P.F.;;; Peaking Faclor Check:;: Total I (Pk. a ... GWI) 

0111312000,405 PM 

EQ POQ. 

93,28750 

89,09650 

93,28750 

93,287.50 

20,657,50 

28.328.36 

18,953.99 

9,374.37 

18,953,99 

9,374,37 

17,751.83 

14,267.00 

32,018.83 

') 
FLOW SCENARIO CALCULATIONS 

Year 2020 
Sew.Ac Base a HPF. Pk.Q GWI ROil 

20,981.33 7.46 2.02 15.11 1.31 63.75 

17,325.75 7,13 2.04 14.55 1.25 48.86 

20,981.33 7.46 2.02 15.11 1.31 63.75 

20,981.33 13.46 202 27.26 1.31 57,60 

2,764.11 1,65 2,64 4,36 0,29 14.77 

3,499.63 2.27 2.50 5.67 0.40 27.22 

2,245,27 1.52 268 406 0,27 2015 

1,254.35 0,75 2.98 2,24 013 644 

2,24527 1.52 2.68 4.06 027 3.11 

1,254.35 0.75 2.98 224 0.13 194 

1,900.03 1.42 2.70 384 0.25 1.99 

1,995.25 1,14 2.80 3.20 020 3.54 

3,895.28 2.56 2.45 6.27 0.45 6.29 

CALIBRATE.xls 

TABLE SCEN-l 

Year 2050 J 
Tolal PF. EQ. POQ. Sew_ Ac. Ba~~ a H P.F PkQ GWI ROil Tolal PF 

80,17 9.14 124,280 00 25,30650 £.94 1.92 19.13 174 74.33 9520 8,15 

64.67 7.72 119,259.50 20,27673 l.54 1.94 18.49 1.67 53.61 73.77 6.58 

80,17 9,14 124,280.00 25,30650 S.94 192 19.13 1.74 74.33 9520 8.15 

86.17 5.83 124,280.00 25,306.50 1~_94 1.92 30_68 1.74 6878 101.20 572 

19.42 10.00 24,676.99 2.764.11 1,99 2.56 5.09 0_35 17.95 23.38 1000 

33.28 12.50 32,547.85 3,549.06 2.60 2.44 6.36 046 27.15 33.97 11.10 

24.47 13.73 21,258.67 2,294.71 170 2.63 447 0.30 20.22 24.98 12.50 

881 10.00 11.289.18 1,254.35 090 2.90 2.62 0.16 6.21 899 847 

7.44 4.17 21,25867 2,294.71 1.70 2.63 4.47 030 2.60 7.36 368 

4.31 4.89 11,289.18 1,254.35 090 290 2.62 0.16 1.29 4.07 3.83 

607 3.64 22,927,83 2,46982 1.83 259 4.76 032 2.84 792 367 

6.94 5.17 13,977.93 1,995.25 1.12 281 314 020 364 6.97 5.31 

13 01 432 36,905.75 4,465.06 2.95 239 706 0.52 7,32 14.89 4.29 

-
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BIG FOSS:L "_ dER STU~Y 

flow Scenario 
Scenario Description Coef. A Coef.8 

1 C.O.F .'N. Outfall, Master Plan -0,00013 0.00439 
Not induding Intel flows, BFX or 
Marine Creek Areas until 2020 

2 C,Q,F.W. Outfall, Induding BFX -0.00013 000439 
but not Me and Inlel 

3 C.O.F.W. Outfall, Induding 8FX and -0.00013 0.00439 
Me Areas, but Not Inlel 

4 Scanario 3 + 6.0 MGD Intel ·0,00013 0.00439 

5 T.C.W.S.C. Outfall, Master Plan 0.00400 -002287 
Indudes Richland Hills & NRH 

6 T.C.W.S.C. Outfall. Revised to 0.00400 -002287 
Include Additional NRH Area 

7 North Richland Hills T ola/ Flows 000400 -0.02287 
based on TCWSC Calibrated ModeJ 

8 Richland Hills Total Flows 0.00400 -002287 
based on TCWSC Calibrated Model 

9 North Richland Hills Total Flows -0.00013 0.00439 
based on COFW Calibrated Model 

10 Richland Hills Total Flows -0.00013 0.00439 
based on COFW Calibrated Model 

11 Haltom City Total Flows in SF -0.00013 0.00439 
based on COFW Calibrated Model 

12 Haltom City Flows in Uttle Fossil -000013 0.00439 
Alea which can be served bv SF 

13 Combined Hallam City SF Flows ·0.00013 0.00439 
and biltle Fossil F:!ows - -

NOTES' Coet. A and B are derived tram a calibration of the City ot Fe 
Flow Model based on Peak Discharges in Yesrs 2000 and; 

Eq. Pop. = Equivalent Population = Residential Population .. 
Sew. Ac. = Sewered Acres 
Base a = Base Flow = 80 gpcd x Eq. Pop 
H.P.F. = Harmon's Peaking Factor = 1 .. 14 J (4 .. (Pop.Jl00( 
Pk. a = Peak Base Flow = Base Q x H P F. 
GWI ~ Ground Water Inflow = 14 gpcd x Eq. Pop. 
ROil = Rain Depend Infiltrationllnflow = T alai Discharge - Pe 
Total = Peak Discharge Computed from Calibration Formula 
P.F. = Peaking Factor Check = Total J (Pk. a .. GWI) 

0111312000,4:05 PM 

E Po. Sew, Ac. 

143,526.11 27.771.31 

137,952.61 21,873.32 

143.526.11 27,771.31 

143,526.11 27,771.31 

24,876.99 2,764.11 

32,547.85 3.549.06 

21,258.67 2,294.71 

11.289.18 1,254.35 

21.258.67 2,294.71 

11.289.18 1,254.35 

26,378.49 2,838.78 

13.785.21 1.995.25 

40,163.70 4,83203 

-

) 
FLOW SCENARIO t-ALCULA liONS TABL. SCEN-l 

Year 2070 
Base a H.P.F Pk. Q GWI ROil Total PF. 

11.48 1.88 21.54 2.01 80.01 103.56 7.68 

11.04 1.89 20.85 1.93 5561 78.39 6.05 

11.48 1.88 21.54 2.01 BO,01 103.56 7.68 

17.48 1.88 32.80 2.01 74.75 109.56 5.62 

1.99 2.56 509 0.35 17.95 23.38 10.00 

2.60 2.4-4 6.36 0.46 27.15 33.97 11.10 

170 2.63 4.47 0.30 20.22 24.98 12.50 

0.90 2.90 2.62 0.16 621 8.99 8.47 

1.70 2.63 4.47 0.30 2.60 7.36 3.68 

0.90 2.90 2.62 0.16 1.29 4.07 3.83 

2.11 2.53 5.34 0.37 3.37 909 3.66 

1.10 2.82 3.10 0.19 3.70 7.00 540 

3.21 2.35 7.56 0.56 7.96 1608 4.26 
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BIG Fe _ SEWER STUDY FORT WORT, .. ,.111 MATRIX DATA TA~ __ MATRIX-1 

I Landuse Code I Matrix 10 Index Number I Area D!}:GWI I 2YearGWI I 5 YearGWI 10 Year GWI I Zero lodex One Index liYastewater Indel Rainfall Index I Runoff Index 
10 IN-1 1 Large 0 150 220 260 0 1 1 1 
201S-1 2 Large 0 150 230 260 0 2 2 
300R-1 3 Large 0 140 220 270 0 3 3 
40 HD-1 4 Large 0 150 210 250 0 7 4 
50 MX-1 5 Large 0 170 240 280 0 7 5 
60 SF-1A 6 Large 0 280 360 400 0 7 6 
70 SF-1B 7 Large 0 220 320 360 0 7 7 
801N-2 8 Large 0 160 230 270 0 7 8 
901S-2 9 Large 0 160 240 270 0 7 9 

1000R-2 10 Large 0 160 240 290 0 7 10 
110 HD-2 11. Large 0 160 220 260 0 7 11 
120 MX-2 12 Large 0 180 260 300 0 7 12 
130 IN-3 13 Large 0 170 240 290 0 7 13 
1401S-3 14 Large 0 190 250 300 0 7 14 
1500R-3 15 Large 0 180 260 310 0 7 15 
160 HD-3 16 Large 0 170 230 290 0 7 16 
170 MX-3 17 Large 0 200 280 320 0 7 17 
1801N-1 18 Small 0 150 220 260 0 18 18 
1901S-1 19 Small 0 150 230 260 0 19 19 
2000R-1 20 Small 0 140 220 270 0 20 20 
210 HD-1 21 Small 0 150 210 250 0 7 21 
220 MX-1 22 Small 0 170 240 280 0 7 22 
230 SF-1A 23 Small 0 280 360 400 0 7 23 
240 SF-1B 24 Small 0 220 320 360 0 7 24 
2501N-2 25 Small 0 160 230 270 0 7 25 
2601S-2 26 Small 0 160 240 270 0 7 26 
2700R-2 27 Small 0 160 240 290 0 7 27 
280 HD-2 28 Small 0 160 220 260 0 7 28 
290 MX-2 29 Small 0 180 260 300 0 7 29 
3001N-3 30 Small 0 170 240 290 0 7 30 
3101S-3 31 Small 0 190 250 300 0 7 31 
3200R-3 32 Small 0 180 260 310 0 7 32 
330 HD-3 33 Small 0 170 230 290 0 7 33 
340 MX-3 34 Small 0 200 280 320 0 7 34 
350 High GPCD 99 NA 0 180 280 320 0 35 7 
360 High III 98 NA 0 220 360 400 0 35 35 

12/31/1999,10:11 AM FW MATRIX INFORMATION xis Page 1 



) 
BIG FL ,L SEWER STUDY Design G~" Allocations ... JLE GWI-1 

2 Year GWI 280 GPAD - 100 GPAD DRY = 180 GPAD ADDITIONAL 5 Year GWI 358 GPAD - 100 GPAD DRY = 258 GPAD ADDITIONAL 

Matrix 10 GPAO Sum of Acres % of Total Acres SumofGWI Matrix 10 GPAO Sum of Acres % of Total Acres Sum ofGWI 
HD-1 150 1849.32 1.20% 1.805423769 HD-1 210 1849.32 1.20% 2527593277 
HD-2 160 9837.11 6.40% 10.24385307 HD-2 220 9837.11 6.40% 14.08529797 
HD-3 170 1287.23 0.84% 1.424232541 HD-3 230 1287.23 0.84% 1.92690285 
IN-1 150 18065.29 11.76% 17.63648474 IN-1 220 18065.29 11. 76% 25.86684429 
IN-2 160 8802.42 5.73% 9.166380893 IN-2 230 8802.42 5.73% 13.17667253 
IN-3 170 4928.7 3.21% 5.453271697 IN-3 240 4928.7 3.21% 7.698736513 
15-1 150 6164.61 4.01% 6.018284245 15-1 230 6164.61 4.01'% 9228035843 
15-2 160 2318.27 1.51% 2.414125415 15-2 240 2318.27 1.51% 3.621188122 
15-3 190 4940.98 3.22% 6.110018528 15-3 250 4940.98 3.22% 8.039498063 

MX-1 170 1025305 6.67% 11.34430324 MX-1 240 10253.05 6.67% 16.01548692 
MX-2 180 18522.96 12.06% 21.69994955 MX-2 260 18522.96 12.06% 31.34437158 
MX-3 200 17221.82 11.21 % 22.41738093 MX-3 280 17221.82 11.21 % 31.3843333 
OR-1 140 2939.5 1.91% 2.678411682 OR-1 220 2939.5 1.91% 4.208932643 
OR-2 160 15924.48 10.36% 16.58292256 OR-2 240 15924.48 10.36% 24.87438384 
OR-3 180 5179.33 3.37% 6.067669515 OR-3 260 5179.33 3.37% 8.764411522 
SF-1A 280 6800.7 4.43% 1239331473 SF-1A 360 6800.7 4.43% 15.93426179 
SF-1B 220 18611.26 12.11% 26.64859321 SF-1B 320 18611.26 12.11% 3876159012 

SUMS 153647.03 10000% 180.1046203 SUMS 153647.03 10000% 257.4585412 

10 Year GWI 400 GPAD - 100 GPAD DRY = 300 GPAD ADDITIONAL 25 Year GWI 455 GPAD - 100 GPAD DRY = 355 GPAD ADDITIONAL 

Matrix 10 GPAO Sum of Acres % of Total Acres SumofGWI Matrix 10 GPAO Sum of Acres % of Total Acres SumofGWI 
HD-1 250 1849.32 1.20% 3009039615 HD-1 290 1849.32 1.20% 3.490485953 
HD-2 260 9837.11 6.40% 1664626124 HD-2 300 9837.11 6.40% 19.20722451 
HD-3 290 1287.23 0.84% 2.429573159 HD-3 340 1287.23 084% 2.848465083 
IN-1 260 18065.29 11.76% 30.56990688 IN-1 290 18065.29 11.76% 34.09720383 
IN-2 270 8802.42 5.73% 15.46826776 IN-2 310 8802.42 5.73% 1775986298 
IN-3 290 4928.7 3.21% 9.302639953 IN-3 340 4928.7 3.21% 1090654339 
15-1 260 6164.61 4.01% 10.43169269 15-1 290 6164.61 4.01% 11.63534954 
15-2 270 2318.27 1.51% 4.073836637 IS-2 310 2318.27 1.51% 4.677367991 
IS-3 300 4940.98 3.22% 9.647397675 IS-3 340 4940.98 3.22% 1093371737 

MX-1 280 10253.05 6.67% 18.68473475 MX-1 330 1025305 667% 22.02129452 
MX-2 300 18522.96 1206% 3616658259 MX-2 360 18522.96 12.06% 43.39989911 
MX-3 320 17221.82 11.21 % 35.86780949 MX-3 390 17221.82 11.21 % 43.71389281 
OR-1 270 2939.5 1.91% 5.165508243 OR-1 320 2939.5 1.91% 6.122083844 
OR-2 290 15924.48 10.36% 30.05654714 OR-2 350 15924.48 10.36% 36.2751431 
OR-3 310 5179.33 3.37% 10.44987528 OR-3 380 517933 3.37% 12.80952453 
SF-1A 400 6800.7 4.43% 17 .70473533 SF-1A 470 6800.7 4.43% 2080306401 
SF-1B 360 18611.26 12.11% 43.60678888 SF-1B 440 18611.26 12.11% 53.29718641 

SUMS 153647.03 100.00% 299.2811973 SUMS 153647.03 100.00% 353.998309 
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TAB 7 

BIG FOSSIL SEWER STUDY 

PROPOSED SEWER PIPE SIZES, 

HYDRAULIC TABLES, AND 

PRELIMINARY COST ESTIMA TES 



Flow Calibration Methodology: 

Table "CALlB-1", which follows this page, shows the equations used for calibrating the 
flow discharge projections for the years 2000,2005,2010,2015,2020,2050, and 
2070 to the Fort Worth Sanitary Sewer Master Plan based on existing year 2000 
conditions, and projected year 2020 conditions. 

The equivalent populations and sewered areas are presented in the "Fort Worth Sub­
Area Projections" table under TAB 5 of the report. The equivalent population used for 
year 2000 is 57,207.5, and the sewered 2fga is 9.004.81 acres. These pODulation and 
area values are associated with only the existing Big Fossil Watershed area which the 
City of Fort Worth Outfall Sewer line currently serves. This area included Fort Worth 
and Haltom City, but does not include North Richland Hills or Richland Hills which are 
currently served by the T.C.W.S.C. Outfall Line. 

The year 2000 peak flow rate of 32.22 used in the calibration model is based on a 
peak flow of 42.22 MGD, (less 10 MGD for the Intel Site), shown in the Fort Worth 
Master Plan hydraulics table labeled "Appendix D, 2020 Model Results, 5 Year Storm, 
5 Year Gwi", pages 192 and 193, under the column labeled "Existing Piping 2000 
Maxflow (MGD)". A copy of this table is attached. 

The equivalent population used for the year 2020 is 93,287.50, and the associated 
sewered area is 20,881.33. These population and area values are based on the 
entire Big Fossil Watershed area, less the NRH and Richland Hills areas, plus the 
Marine Creek area. 

The year 2020 peak flow rate of 80.17 used in the calibration model is based on a 
peak flow of 90.17, (less 10 MGD for the Intel Site), shown in the attached Master 
Plan hydraulics table. 

The calibration equations developed using the methods discussed herein are used for 
all the other hydraulic tables included in the Big Fossil Sanitary Sewer System report 
for design conditions which differ from the baseline conditions shown. 

Population and area values for the T.C.W.S.C. line are also shown on Table "CALlB-
1". Following this table, a detailed discussion of Tables "7-0" and "7-0a" is presented. 



BIG FOSSIL SEWER STUDY PEAK FLOW CALIBRATION FORMULA TABLE CALI B-1 

FORMULA FOR CALIBRATION OF WATERSHED FLOW MODEL 
BASED ON EQUIVALENT POPULATION AND SEWERED AREAS 
USING RESULTS OF FORT WORTH MASTER PLAN HYDROWORKS MODEL 

Year 2000 Model: A x (2000 Equiv. Pop.) + B x (2000 Sewered Area) = 2000 Peak Modeled Flow 

Year 2020 Model: A x (2020 Equiv. Pop.) + B x (2020 Sewered Area) = 2020 Peak Modeled Flow 

City of Fort Worth Outfa!1 Line: 

Equiv. Population: 

Total Sewered Acres: 

Peak Flow (MGD): 

A EP2000 + B SA2000 = PF2000 
A EP2020 + B SA2020 = PF2020 

Year2000 Year2020 

57207.5 93287.5 

9004.81 20981.33 

32.22 80.17 NOTE: 10 MGD Intel Q Subtracted 
from Year 2020 Peak Flow. 
Marine Creek area included 
in 2020 Flows. 

A = [ (PF2020/SA2020) - (PF2000/SA2000) ]1 [ (EP2020/SA20200 - (EP2000/SA2000) ] 

B = ( PF2000 - A EP2000 ) 1 SA 2000 

A= -0.000127 B= 0.0043875 

CHECK: 

PF2000 = A x EP2000 + B x SA2000 PF2020 = A x EP2020 + B x SA2020 

PF2000 = 32.22 

T.C.W.S.C. Outfall Line: 

Equiv. Population: 

Total Sewered Acres: 

Peak Flow (MGD): 

A EP2000 + B SA2000 = PF2000 
A EP2020 + B SA2020 = PF2020 

PF 2020 = 80.17 

Year2000 Year2020 

17,430.50 20,657.50 

2,550.82 2,764.11 

11.39 19.42 

A = [ (PF2020/SA2020) - (PF2000/SA2000) ]1 [ (EP2020/SA20200 - (EP2000/SA2000) ] 

B = ( PF2000 - A EP2000 ) 1 SA 2000 

A= 0.004 B= -0.022866 

CHECK: 

PF2000 = A x EP2000 + B x SA2000 PF2020 = A x EP2020 + B x SA2020 

PF2000 = 11.39 PF 2020 = 19.42 

01/17/2000,3:17 PM CALI BRA TE.xls Page 1 of 1 



Discussion of the year 2000 baseline calibration table, "7-0"; 

Upstream and Downstream Stations -- these stations correspond to the same 
station numbers used in the Fort Worth Master Plan report and are shown on the 
attached Appendix "0" table on pages 192, and 193, for the line segment between the 
Forth Worth West Fork 96" S.S. and Broadway Blvd. The Richland Hills meter is 
located below Station M402AJ0040+28, which is delineated with a horizontal line. 

Length (ft.) -- The length of each line segment is shown, and corresponds to the 
Master Plan lenath. It is assumed that the proposed parallel line will be roughly 
equivalent in length to the existing line. 

Existing Diameter (in) -- The existing pipe diameter is noted. The siphon section has 
been changed to show the revised pipe diameter of 50.71-inches which is equivalent 
to the existing parallel 24-inch and 48-inch diameter siphon pipes. The Fort Worth 
Master Plan table only shows the 24-inch pipe. 

EXisting Pipe Capacity (MGD) -- This is the computed capacity of the existing pipe 
based on the Colbrook-White equations. Capacities of the proposed replacement and 
parallel pipes are based on the Mannings Equation, and compare favorably with the 
results of the Colbrook-White equation when using existing pipe flowline grades for the 
hydraulic slope and a Mannings "n" factor of 0.0145. 

2000 Model Flow (MGD) -- This column shows the flow rates presented in the Fort 
Worth Master Plan for the year 2000. These flows include a uniform 10 MGO rate for 
the Intel Plant Site. The 10 MGO is subtracted from each flow value before computing 
the calibration coefficients "A" and "8", which are based only on equivalent population 
and sewered areas. The equivalent population of 57,207.5 and sewered area of 
9,004.81 are shown at the bottom of this column. 

2020 Model Flow (MGD) -- These flow rates correspond to the projected flows in the 
year 2020 from the Fort Worth Master Plan. The equivalent population of 93,287.50 
and sewered area of 20,981.33 are shown at the bottom of this column. The flow 
rates vary from a minimum of 18.71 MGD to a maximum flow of 42.22 MGD. The 
value of 42.22 MGD was the basis for the calibration equation. 

2000 Coefficient "A" -- This is the first coefficient in the calibration equation and is 
computed for each line segment based on the year 2000 Master Plan modeled flow 
using the formula presented in Table "CALl8-1 ". 

2000 Coefficient "S" -- This is the second coefficient in the calibration equation and 
is computed for each line segment based on the year 2000 Master Plan modeled flow 
using the formula presented in Table "CAU8-1 ". 

Model Proposed Diameter (In.) -- This is the proposed replacement pipe diameter for 
the year 2020 condition as presented in the Fort Worth Master Plan Appendix "0" 
table. 



Design Hydraulic Gradient Slope (Ft.lFoot) -- This is the average flowline grade of 
the existing pipe between major line segments. It is assumed that the proposed 
replacement and parallel pipes will follow the approximate grade of the existing line. 
This grade is based on pipe flowline elevations and line segment lengths presented in 
the Fort Worth Master Plan Appendix "0" table. 

2000 Design Flow (MGD) -- The year 2000 design flow values are computed using 
the calibration e-quations discussed above, and are equivalent to the existing year 
2000 flows listed in the column "2000 Model Flow". The value used for equivalent 
PO:lIi1Rtion of 57,207.50 and sewered area of 9,004.81 acres is the same as tr.e modAl 
200U flow values, and the results of the flow rate calculations confirms that the 
calibration equations are correct. The flow rates vary from a minimum of 18.71 MGO 
to a maximum flow of 42.22 MGD, which agree with the year 2000 model flows. 

Proposed Replacement Pipe Diameter (In.) -- The proposed replacement pipe 
diameters shown are set equal to the existing pipe diameters for purposes of 
comparing the existing pipe capacities shown in the Master Plan versus the computed 
capacities calculated using the Mannings Equation and existing pipe flowline slopes_ 

Replacement Pipe Capacity (MGD) -- This column shows the computed replacement 
pipe capacity using the existing pipe flowline grade and a Mannings Equation "n" 
factor of 0.0145. Note that these capacities compare favorably with the existing pipe 
capacities shown in the Master Plan using the Colbrook-White equations, except for 
the very downstream end and the siphon section. Average grades through these two 
line segments are used for calculations in this column. 

Proposed Parallel Pipe Diameter (In.) -- No proposed parallel pipe is recommended 
for the existing year 2000 conditions since the existing pipe has sufficient capacity to 
handle existing flow rates based on the Fort Worth year 2000 model flows shown. 

Parallel Pipe Capacity (MGD) -- This column shows the computed parallel pipe 
capacity using the existing pipe flowline grade and a Mannings Equation "n" factor of 
0.0145. See the year 2020 table for capacity calculations for the 2020 design 
conditions. 

Combined Capacity of Both Pipes (MGD) -- This is the sum of the existing pipe 
capacity, from the Master Plan, plus the proposed replacement pipe capacity. This 
value should generally exceed the Design Flow rate, which it does for most line 
segments within the study limits. 

Estimated Replacement Pipe Costs -- This is the estimated pipe replacement costs 
in current year 2000 dollars based on an average estimated unit price of $0.125 per 
square inch of pipe diameter. 

Estimated Parallel Pipe Costs -- This is the estimated pipe replacement costs in 
current year 2000 dollars based on an average estimated unit price of $0.125 per 
square inch of pipe diameter. 



BIG Fe SEWER STUDY 

UPSTREAM 
MAIN/ST A liON 

M402NOOOQ+50 
M402A10020+ 17 
M402A10020+90 (24+48) 
M402A1OO22t40 (24.48) 
M402NOO23+09 (24+48) 
M402A1002Si-40 
M402AJOO32+40 
M402AJOO36+ 79 
M402AJ0040+28 
M402NOO45+95 
M402AJOO49tOO 
M402NOO51 +91 
M402AJOO54+21 
M402N0060+68 
M402A10061 t67 
M402AJ0065+95 
M402AJOO72+ 77 
M402NOO80+ 78 
M402A1OO85.50 
M402N0086-t-56 
M402AJ0088-t-51 
M402N0096+65 
M402N0103-t76 
M402A10105+11 
M402AJ0109-t-91 
M402AJ0113-t-81 
M402N0117-t-43 
M402AJ0120+25 
M402B10123 t 40 
M4028/0136+ 74 

DESIGN CONDITION: 
DESIGN YEAR 

NOTES: 

DOWNSTREAM LENGTH 
MAIN/STATION (feel) 

M2BON0304"'97 
M402NOOOQ+50 
M402N0020-t 17 
M402NOO20+90 
M402NOO22+40 
f..:402AJOO23+09 
M402NOO28+40 
M402NOO32+40 
M402NOO36+ 79 
M402N0040+28 
M402NOO45+95 
M402AJ0049+00 
M402N0051 +91 
M *02AJ0054+21 
M402A10060·68 
M402N0061 +67 
M402A1OO65t95 
M402AJool2+ 77 
M402NOOBO-t-18 
M402N0085-t-50 
M402NOOB6+56 
M402AJ0088+51 
M402NOO96+65 
M402A10103+76 
M402A10105+11 
M402AJ0109+91 
M402N0113+81 
M402AJ0117+43 
M402N0120-t-25 
M402810123t40 

OPTION NO, 0 
2000 

UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL fLOW 
2020 MODEL fLOW 
COEf. "A", COEf. "e" 
MODEL PROP DIA 
DESIGN H.G. SLOPE 
DESIGN fLOW 
PROP. REPl. PIPE 
REPl. PIPE CAP. 
PROP. PARl. PIPE 
PARl. PIPE CAP. 
eOTHCAP. 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE COST 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 
99 

510 
691 
808 
400 
151 
168 
820 
711 
135 
807 
345 
695 
126 
308 

1160 
14135 

0111712000.1.57 PM 

EXIST 
PIPE 

EXIST.DIA CAP 
(i>1L (MGDl 

54 222.11 
54 34.03 

50.71 ·70,57 
50.71 0.00 
50.71 7431 

5. 25,04 
54 3567 
54 32.39 

5' 29,03 
54 3382 
54 2B.71 
54 31.12 
5. 35,19 
54 29.72 

5' 31.8B 
54 32.39 
54 31.52 
54 32.23 

5' 35.67 
54 29.26 
54 24.-42 
54 31,72 
54 21,89 
54 53.47 
54 25,08 
54 39.39 
54 40.78 
54 41.74 
5. 3697 
48 31.40 

F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac 
Constanl Intel Flow .. 

OPTION o· YEAR 21.. ... ASELlNE CALIBRATION 

2000 2020 
MODEL MODEL 
fLOW FLOW 
(MGD) (MGD) 

18.94 83.62 
18.71 86.59 
18.71 86.61 
18.71 86.61 
lB.71 86.64 
18.78 87.43 
18.81 87.66 
18.87 87.84 
18.92 87.96 
18.97 8607 
16.99 88.14 
1899 6819 
1906 8823 
31.63 6835 
31.61 8B.37 
31,54 88.46 
31.50 8860 
31,45 88.80 
31.43 88.89 
31.43 88.94 
3145 B8.99 
31.56 89.19 
3163 89.37 
31.66 89.42 
31.70 8967 
31.77 89.76 
42.22 90.01 
4222 90.06 
42.20 90.17 
33,78 83,60 

57.207.50 93.287.50 
9,00481 20.981.33 

1000 10.00 

2000 2000 
COEF. COEF. 

"A" "B" 

-0,0013 0.0094 
-0.0014 0.0099 
-0.0014 0.0099 
-0.0014 0,0099 
-0.0014 0.0099 
-0.0014 0.0100 
-0.0014 00101 
-0.0014 0.0101 
-0.0014 0.0101 
-0.0014 00101 
-0.0014 0.0101 
-0.0014 0,0101 
-0.0014 om 01 
-0.0007 0.0068 
-0.0007 0.0066 
-0,0007 0.0069 
-0.0007 0.0069 
-0.0007 0.0070 
-0.0007 0.0070 
-0.0007 0.0070 
-0.0007 00070 
-0.0007 0.0070 
-0.0007 0.0070 
-0.0007 0,0070 
-00007 00070 
-0.0007 00070 
-0.0001 0.0044 
-0.0001 0.0044 
-0,0001 0.0044 
-0.0005 0.0055 

MODEL DESIGN 2000 
PROP. H.G DESIGN 

DIA SLOPE fLOW 

~- (Mool) (MGD) 

90 0,000800 lB.94 
90 0,000800 lB.71 
90 0.000800 18.71 
90 0,000800 lB.71 
90 0.000800 18.71 
90 0.000800 18.78 
90 0,000800 18,81 
8. 0,000831 18.81 
8. 0.000665 18,92 
84 0.000694 1897 
8. 0000651 16.99 
8. 0.000794 18.99 
8. 0.000980 19.06 
84 0000698 31.63 
84 0.000808 31,61 

8' 0.000824 31,54 
84 0.000781 31.50 
84 0,000817 31.45 
84 0000800 31.43 
84 0,000800 31.43 
8' 0.000476 31.45 
8. 0,000793 31.56 
8. 0,000380 31.63 
84 0,001360 31.66 
8. 0.001360 31.70 
8. 0.001217 31.77 
8. 0,001309 42.22 
8. 0,001349 42.22 
84 0,001071 42.20 
66 0002647 3378 

2000 Eq. Pop. = 57.207.50 
2000 Sew. Ac, = 9.004.81 

Constanllnlel Flow.. 10.00 

PROP 
REPL 
PIPE 
(in) 

54 
54 

50.71 
50.71 
50.71 

5. 
5. 
54 
54 
54 
5. 
54 
5. 
54 
54 
54 
54 
54 
54 
5. 
5. 
54 
54 
54 
54 
54 
54 
5. 
54 
48 

Upstream Sla. of Pipe Based on City of Fort Worth Masler Plan DeSignations. Slalions confirmed by Field SUf\'ey 

Downstream Sla. at Pipe Based on City of Fort WOfth Master Plan Designations Stations confirmed by Field Survey 
leng1h at Pipe Segment in Feel 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity ot Pipe in MGD based on Ft Worth Master Plan Data using Corbrook-While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute DeSign Flows based on Model Flows: Flow .. A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Master Plan tor the Year 2020 Design 

TABLE 7-0 

REPL. PROP PARL ESTIM ESTIM 
PIPE P,IRL PIPE BOTH REPL PARAl. 
CAP FIPE CAP. CAP PIPE PIPE 

_(MGD) ,~ (MGD) (MGD) COST COST 

32.38 0 000 22211 $29,20029 $000 
32.38 0 000 3403 494,114.77 000 
27.38 0 000 -7057 18.42933 0.00 
2138 0 000 0.00 37,868.49 000 
27.38 0 0.00 74.31 17,419.51 000 
32.38 0 10.00 2504 249.061.33 a 00 
32.38 0 000 3567 114.22468 0.00 
33.01 0 000 32,39 123.958 11 000 
29.52 0 000 29 OJ 103.34614 000 
34.24 a 000 3382 160.02906 000 
29.22 0 000 2B,71 87.887,16 000 
3225 0 000 31,72 72.141,90 000 
3585 0 000 35,19 73.000.73 000 
30.24 0 0.00 2972 184.64892 000 
3254 0 0,00 31.88 28.341.46 000 
32.85 a 000 32.39 146,001,47 000 
3200 0 000 31.52 197.817,68 000 
32,72 0 000 3223 231.312.13 0,00 
32.38 0 000 3567 114.510 96 0.00 
32,38 0 0,00 2926 43.227.89 000 
2.98 0 000 24,42 48.094,60 000 
32.23 0 000 31.72 234.747.46 000 
22.31 0 0.00 21,89 203.54322 a 00 
42.22 0 000 5347 38.64745 000 
42.22 0 000 2508 231.02585 000 
3994 0 0.00 39.39 98.76570 000 
4143 0 0.00 4078 198.962.79 0.00 
42.05 0 000 41,74 36.07095 a 00 
37.47 0 0.00 36,97 88.173.44 000 
4302 0 000 3140 262.385.60 000 

TO-·Al ESTIM. CONST, COST = 
+ EngL. ROW, Finane.. Canting (1.Sx) = 

AvC; Estimated Per Foot Cost = 

$3.96695905 
$5.950,438 57 

$420.97 

$000 
$000 
$000 

OPTION 0 

Exist. 2000 Conditions, Big Fossil C.O F W, line 
Serving Fort Worth. Haltom City (not inCluding lillie 
Fossil). and estimated 10.0 MGO flow from 
the Intel Facility Plant. Future 8FX area and Marine 
Creek areas not included In thiS scenario 
TtllS IS baseline 2000 Condilion from the Fort Worth 
SanItary Sewer Master Plan 

Design Hydraulic Gradient Slope = Approximate Flowline Slope of Existing Pipe (Average through siphon area used) 
Calcutated DeSign Flow in MGO 8ased on Computed Coef. ~A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = (0"(813) x 5"(1/2) 11629,6 x n ) 11.54 
Proposed Parallel Pipe in Inches 
Proposed Pandlel Pipe Capacity in MGO = [ 0"'(8/3) x 5"(1/2) 11629,6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe" Area 01 Pipe (Sq. In ) x $0, 125/sq. in, x length (Ft ) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0 125/sq in. x Length (Ft.) 

COFW OpllOn O.xls 

Estim. Cost Above R H. Meter ,. 
Estlm. Cost Below R H Meter = 
Percent R H. Cost of Total lllle = 
Esl;m. Richland Hills Cost Share; 

$2.779,33640 
$1.187.622 65 

2994% 
$1.781.43398 

Page 1 ofl 

$0.00 
$0.00 



Discussion of the year 2020 baseline calibration table, "7-0a": 

Upstream and Downstream Stations -- these stations correspond to the same 
station numbers used in the Fort Worth Master Plan report and are shown on the 
attached Appendix "0" table on pages 192, and 193, for the line segment between the 
Forth Worth West Fork 96" S.S. and Broadway Blvd. The Richland Hills meter is 
located below Station M402AJ0040+28, which is delineated with a horizontal line. 

Length (ft.) -- The length of each line segment is shown, and corresponds to the 
Master Plar. lel1!Jtt~. It i'3 ~'3<:lJmed that the proposed parallel line will be roughly 
equivalent in length to the existing line. 

Existing Diameter (in) -- The existing pipe diameter is noted. The siphon section has 
been changed to show the revised pipe diameter of 50. 71-inches which is equivalent 
to the existing parallel 24-inch and 48-inch diameter siphon pipes. The Fort Worth 
Master Plan table only shows the 24-inch pipe. 

Existing Pipe Capacity (MGD) -- This is the computed capacity of the existing pipe 
based on the Colbrook-White equations. Capacities of the proposed replacement and 
parallel pipes are based on the Mannings Equation, and compare favorably with the 
results of the Col brook-White equation when using existing pipe flowline grades for the 
hydraulic slope and a Mannings "n" factor of 0.0145. 

2000 Model Flow (MGD) -- This column shows the flow rates presented in the Fort 
Worth Master Plan for the year 2000. These flows include a uniform 10 MGO rate for 
the Intel Plant Site. The 10 MGO is subtracted from each flow value before computing 
the calibration coefficients "A" and "B", which are based only on equivalent population 
and sewered areas. The equivalent population of 57,207.5 and sewered area of 
9,004.81 are shown at the bottom of this column. 

2020 Model Flow (MGD) -- These flow rates correspond to the projected flows in the 
year 2020 from the Fort Worth Master Plan. The equivalent population of 93,287.50 
and sewered area of 20,981.33 are shown at the bottom of this column. The flow 
rates vary from a minimum of 18.71 MGO to a maximum flow of 42.22 MGD. The 
value of 42.22 MGD was the basis for the calibration equation. 

2020 Coefficient "A" -- This is the first coefficient in the calibration equation and is 
computed for each line segment based on the year 2020 Master Plan modeled flow 
using the formula presented in Table "CALlB-1". 

2020 Coefficient "8" -- This is the second coefficient in the calibration equation and 
is computed for each line segment based on the year 2020 Master Plan modeled flow 
using the formula presented in Table "CALlB-1". 

Model Proposed Diameter (In.) -- This is the proposed replacement pipe diameter for 
the year 2020 condition as presented in the Fort Worth Master Plan Appendix "0" 
table. 



Design Hydraulic Gradient Slope (Ft.!Foot) -- This is the average flowline grade of 
the existing pipe between major line segments. It is assumed that the proposed 
replacement and parallel pipes will follow the approximate grade of the existing line. 
This grade is based on pipe flowline elevations and line segment lengths presented in 
the Fort Worth Master Plan Appendix "0" table. 

2020 Design Flow (MGD) -- The year 2020 design flow values are computed using 
the calibration equations discussed above, and are equivalent to the year 2020 flows 
listed in the column "2020 Maxflow (MGO)". The value used for equivalent population 
of 93,287.50 and sewered area of 20,981.33 acres is the same as the model 2020 
flow values, and the results of the flow rate calculations confirms that the calibration 
equations are correct. The flow rates vary from a minimum of 83.61 MGO to a 
maximum flow of 90.17 MGD, which agree with the year 2020 model flows. 

Proposed Replacement Pipe Diameter (In.) -- The proposed replacement pipe 
diameters shown are set equal to the proposed Master Plan pipe diameters for 
purposes of comparing the design pipe capacities shown in the Master Plan versus 
the computed capacities calculated using the Mannings Equation and existing pipe 
flowline slopes. 

Replacement Pipe Capacity (MGD) -- This column shows the computed replacement 
pipe capacity using the existing pipe flowline grade and a Mannings Equation "n" 
factor of 0.0145. Note that these capacities compare favorably with the design pipe 
capacities shown in the Master Plan using the Colbrook-White equations, except for 
the very downstream end and the siphon section. Average grades through these two 
line segments are used for calculations in this column. 

Proposed Parallel Pipe Diameter (In.) -- The proposed parallel pipe diameters 
recommended for the year 2020 design conditions are the same as those shown in 
the Master Plan for purposes of comparison. 

Parallel Pipe Capacity (MGD) -- This column shows the computed parallel pipe 
capacity using the existing pipe flowline grade and a Mannings Equation "n" factor of 
0.0145. These values compare favorably with the values shown in the Fort Worth 
Master plan Appendix "0" table. 

Combined Capacity of Both Pipes (MGD) -- This is the sum of the existing pipe 
capacity, from the Master Plan, plus the proposed replacement pipe capacity. This 
value should generally exceed the Oesign Flow rate, which it does for most line 
segments within the study limits. 

Estimated Replacement Pipe Costs -- This is the estimated pipe replacement costs 
in current year 2000 dollars based on an average estimated unit price of $0.125 per 
square inch of pipe diameter. 

Estimated Parallel Pipe Costs -- This is the estimated pipe replacement costs in 
current year 2000 dollars based on an average estimated unit price of $0.125 per 
square inch of pipe diameter. 



BIGFL SEWER STUDY 

UPSTREAM 
MAIN/STATION 

M402NOOOO-t50 
M402NOO20+17 
M402NOO20+90 (24+48) 
M402AJOO22'40 (24+48) 
M402AJO023-t09 (24+48) 
M402NOO2S-t40 
M402AJOO32-t40 
M402A1OO36-t 79 
M402AJOO40 ... 28 
M402AJ0045+95 
M402AJ0049.-00 
M402A1005,'-91 
M402N0054.-21 
M402N0060+68 
M402NOO61 +67 
M402A1OO65.-95 
M402AJOO72.-77 
M402NOQ80.-78 
M402NOO85.-S0 
M402NOO86.-S6 
M402NOOSS.-Sl 
M402NOO96'-65 
M402AJOl 03.-76 
M402N0105+11 
M402AJ0109.-91 
M402N0113.-81 
M402AJ0117-t43 
M402AJ0120"'25 
M402B10123+40 
M402B/0136.-74 

DESIGN CONDITION: 
DESIGN YEAR 

NOTES: 

DOWNSTREAM LENGTH 
MAIN/STATION /feel) 

M2BON0304-t97 
M402NOOOO+50 
M402NOO20+17 
M402NOO20+90 
M402A10022+40 
M402A10023-t09 
M402NOO28-+40 
M402AJD032+40 
M402N0036.-79 
M402NOO40.-28 
f.J:402AJ0045.-95 
M402AJ0049'-OO 
M402NOO51.-91 
M4D2A10054'-21 
M402A10060.-68 
M402N0061.-67 
M402N006S.-95 
t.'402A10072+ 77 
M 102NOOBO.-78 
M402A1OO85+50 
M402AJOO86.-56 
M402AJOO88.-51 
M402AJOO96+65 
M402A10103.-76 
M402AJ0105'-" 
M402N0109.-91 
M402AJ0113.-81 
M402AJOl17'-43 
M402AJ0120.-25 
M4028/0125+ 72 

OPTION NO. Oa 
2020 

UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA, 
DESIGN H.G. SLOPE 
DESIGN FLOW 
PROP, REPL, PIPE 
REPL. PIPE CAP, 
PROP PARL. PIPE 
PARl. PIPE CAP. 
BOTH CAP, 
ESTIM. REPl. PIPE COST 
ESTIM. PARl. PIPE COST 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 

99 
510 
691 
808 
400 
151 
168 
820 
711 
135 
807 
345 
695 
126 
308 

1160 

14135 

01/1712000,1 :58 PM 

EXIST. 
PIPE 

EXIST. DIA CAP. 
(in) (MGD) 

54 222.11 
54 34.03 

5071 -70.57 
50.71 0.00 
50.71 74.31 

54 2504 
54 35.67 
54 32.39 
54 29.03 
54 33.82 
54 28.71 
54 31.72 
54 35.19 
54 2972 
54 31.88 
54 32.39 
54 31.52 
54 32.23 
54 35.67 
54 2926 
54 24.42 
54 31.72 
54 21.69 
54 5347 
54 2508 
54 3939 
54 4078 
54 41.74 
54 36.97 
48 31.40 

F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac. 
Constant Intel Flow = 

OPTION Oa . YEAR L. JASEUNE CALIBRATION 

2000 2020 
MODEL MODEL 

FLO~ 
(MGD 

~LOW 
MGDI 

18.94 8362 
1871 8659 
1871 86.61 
18.71 86.61 
16.71 86.64 
18.78 87.43 
1881 87.66 
1887 87.84 
18.92 67.96 
1897 8807 
18.99 88.14 
lB.99 8B.19 
19.06 88.23 
31.63 88.35 
31.61 88.37 
31.54 88.46 
31.50 88.60 
31.45 88.80 
31.43 88.89 
31.43 88.94 
31.45 88,99 
31.56 89.19 
31.63 69.37 
31.66 89.42 
31.70 8967 
31,77 89.76 
42.22 90.01 
42.22 90.06 
42.20 90.17 
3378 83.60 

57,207.50 93,287.50 
9,004.81 20,981.33 

10.00 10.00 

2020 2020 
COEF COEF 

"N "B" 

-0.0013 0.0094 
-00014 0.0099 
-0.0014 0.0099 
-0.0014 00099 
·0,0014 0.0099 
·0.0014 0,0100 
·0.0014 00101 
-0.0014 0.0101 
-0.0014 0.0101 
-0,0014 0.0101 
-0.0014 0.0101 
-00014 0.0101 
-0.0014 0.0101 
-0.0007 0.0068 
·0.0007 0.0068 
-00007 00069 
-0.0007 0.0069 
-00007 0.0070 
-0.0007 0.0070 
-0.0007 0.0070 
-0.0007 0.0070 
-0.0007 0.0070 
-00007 0.0070 
-0.0007 0.0070 
-00007 0.0070 
-0.0007 0.0070 
-0.0001 0.0044 
-0.0001 0.0044 
-0.0001 0.0044 
-0.0005 0.0055 

MODEL DESIGN 2020 
PROP. HG DESIGN 

DIA SLOPE FLOW 
(in) (Ilifool) (MGDI 

90 0.000800 83.62 
90 0.000800 86.59 
90 0000800 86.61 
90 0.000800 86.61 
90 0,000800 8664 
90 0000800 87.43 
90 0.000800 87.66 
84 0.000831 87.84 
84 0.000665 87.96 
84 0.000894 8807 
84 0.000651 88,14 
84 0.000794 88.19 
84 0.000980 88.23 
84 0.000698 88.35 
84 0.000808 88.37 
84 0.000824 88.46 
84 0.000781 8860 
84 0.000817 8880 
84 0.000800 8889 
84 0.000800 8894 
84 0.000476 88.99 
84 0.000793 69.19 
84 0.000380 69.37 
84 0001360 89.42 
84 0.001360 89.67 
84 0.001217 89.76 
84 0.001309 90.01 
84 0.001349 90.06 
84 0.001071 90.17 
66 0.002647 83.60 

2020 Eq. Pop. = 93,287.50 
2020 Sew. Ac. = 20,981.33 

Constant Intel Flow = 10.00 

PROP. 
REPL. 
PIPE 
(inl 

90 
90 
90 
90 
90 
90 
90 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
66 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Sialions confirmed by Field Survey 

Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
length of Pipe Segmenl in Feel 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGO based on Fl. Worth Master Plan Oala using Colbrook-White equations 
Year 2000 Flow Rale in Fl. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Fl. Worth Master Plan based on HydroWorks Calculalions 
Calibration Coeficienls used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop . .- B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Design HydrauliC Gradient Slope = Approximate Flowline Slope of Existing Pipe (Average Ihrough siphon area used) 

TABLE 7·0a 

REPL. PROP PARL ESTIM ESTIM 
PIPE PARL. PIPE BOTH REPL. PARAL. 
CAP. PIPE CAP CAP PIPE PIPE 

(MGD) (In) IMGDl (MGDI COST COST 

126.44 78 86.33 30844 $81,111.93 $60,924 071 
126.44 78 86,33 12036 1,372,541,04 1,030,930.62 
126,44 90 126.44 55.87 58,050 69 58,050.69 
126.44 90 12644 12644 119,28225 119.282.25 1 

12644 90 12644 200.75 54,86983 54,869.83 1 
126.44 78 66.33 111.37 691.637.02 519,64647 
126.44 78 8633 12200 317,290.17 238,32062 
107,24 66 56.37 88.76 299,948.02 185.17199 
9589 66 5041 79.44 250.072.13 154,381.27 

111.23 66 58.47 92.29 387,230.81 239,055.76 
94.93 66 4990 7861 212,66522 131,288.22 

104.77 66 55.08 86.80 174,56559 107.16753 
116.45 66 61.21 96.40 176.643.75 109.05048 
98.24 66 5164 81.36 446,804.78 275,833.57 

105.72 66 5557 87.45 68.579.34 42,337.24 
10673 66 56.10 88.49 353,287.50 218.100.96 
103.97 66 5465 8617 478.66993 295,50542 
106.29 66 5587 88,10 559.11824 345,540.34 
105.19 66 55.30 9097 277.088.24 111 ,059.S8 I 
105.19 66 55.30 84.56 104.600.81 64,57499 
81.16 66 42.66 67,08 116.377.06 71,645 021 

104.71 66 55.04 8676 568,03089 350.672.13 
72.48 66 38.10 59.99 492,524.34 304,05840 

137.15 66 72.10 125.57 93,517.28 57.732.61 
137.15 66 72.10 97.18 559,02552 345.112.69 
129.76 66 68.21 10760 238.98861 147,53888 
13458 66 7074 11152 461.44081 297,21601 
136.61 66 7181 113.55 87,28279 53,883.77 
121.74 66 63.99 100.96 213.357.94 131.71587 
100.57 48 4302 74.42 496.072.77 262,38560 

TO,i\L ESTIM. CONST, COST = 
.- Engr, ROW, Financ .• Canting (1.5x) = 

Avg. Estimated Per Fool Cost = 

$9.831.47592 $6,443.85309 
$14.147,21388 $9,665,77963 

$1,04331 $68382 

OPTIONOa 

Projected 2020 Conditions. Big Fossil C O.F W line 
Serving Fort Worth, Haltom City (not indudlOg little 
FOSSil), BFX Area, Marine Creek. and With 
BFX Area, and estimated constant 10.0 MGO 
flow from the Intel Facility Plant. 
This is baseline 2020 Condition from the Fort Worth 
Sanitary Sewer Master Plan 

Calculated Design Flow in MGO Based on Computed Coef. "A" and ~B~ and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

Proposed Replacement Pipe Capacity in MGO = {0"(813) x 5"(112) 11629.6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 0"(813) x 5"(1/2) 11629 6)( n 1 / 1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe 10 MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. tn.) x $0.125/sq. in x Length (Ft.) 
Estimated Construction Gost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) )I. $0.125/sq. in. x length (Ft.) 

COFW Option Oa.)(ls 

Estim. Cost Above R.H. Meter = 
Eslim. Cost Below R H. Meter = 
Percent R.H. Cost of T olal line = 
Estim. Richland Hills Cost Share; 

$6,586,472.24 
$3,245,003.68 

33.01% 
$4,867,505.52 

$4.022,27507 
$2,421,578.02 

37.58% 
$3,632,367.03 
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1998 Master Plan 

Project 
bTCin1 

bf=cm=1 

bTCri1T 
bf-cm 1 
bf-cm -1 

bf-cm-l 
bf-cm -

bf cm 
b;-cm­

bf-cm­

bf-cm -

bf-cm-l 
bf-cm -

bf-cm­
bf-cm­
bf-cm -

bf-cm -1 
bf-cm -

b'-cm­

bf-cm~ 

bf cm 

Model Link 
BF000390.1 
BF000400 1 

, 1 

U 
BF000410.1 
BF000420.1 
BF000430.1 

iT 
BF000510.1 

) 1 

SF( 

1.1 
IFOOil616"1 

iT 
IT 
IT 
IT 

BF000700.1 
BF000710.1 

IT 
).1 

1.1 

BF000830.1 

MainJUpStation 
M402AJOOOO+50 

0+17 

1M02AJ0032+40 
16+79 

fvI402A1004Q+28 

M402AJ0045+95 
M402,AJ0049+00 

M402AJ0051 +91 

M402AJ0072+77 

51 
M402AJ0096+65 

M402BJ0136+74 

M402BI0138+9; 

51+18 
;7+28 

M402B10162+84 

M402B1O 193+88 
M402BJ0197+14 

M402B10198+05 
:gg 

01+77 

M402BI0211 +90 

50 
.+-17 

M402A 
M402AJ0020+ 17 
M402A 

M402A 

'9 
O+U 

M402Ai0045+9s 
M402N0049+0( 
M402AJ0051 + 

M402N0054+2' 
M402AJ0060+61 

50+68 

M402Ai 

M402B10125+71 
M402B10136+74 
M402B10138+97 
M402B10145+84 
M402B10151+18 

57+28 
M402B10162+84 

9f+7 
M402B10193+8 

7+1 
M402B10198+0 

- 99+99 

01+n 
M402BI0211 +90 
M402B10220+83 
M402B10223+26 

APPENDIX H - elP Projects (2007 - 2012) 

1 Existing- 2000 
54 72 

54 72 
24 72 
24 72 
24 72 
54 72 
54 72 
54 72 
54 72 

54 72 
54 72 
54 72 
54 7 
54 7 

54 
54 .!.! 

54 7: 
54 72 
54 72 
54 72 
~ 72 
~ 72 
~ 72 
~ 72 
~ 72 
~ 72 
~ M 
~ M 
~ M 
48 60 
a ~ 

a ~ 

a ~ 

a ~ 

a ~ 

a 60 
a ~ 

a ~ 

a ~ 

a ~ 

a ~ 

a ~ 

48 ~ 

a ~ 

a ~ 

48 ~ 

2020 Parallel Length 
90 78 102 
90 78 1726 
SO 90 73 
90 90 150 
90 90 69 
90 78 870 
90 78 399 
84 66 - 433 
84 66 361 
84 66 559 
84 66 307 
84 66 252 
84 66 255 
84 66 645 
84 66 99 
84 66 510 
84 66 691 
84 66 808 
84 66 400 
84 66 151 
84 66 168 
84 66 820 
84 66 711 
84 66 135 
84 66 807 
84 66 345 
84 66 695 
84 66 126 
84 66 308 
66 48 1160 
66 48 214 
66 48 630 
66 48 1469 
66 48 725 
66 48 553 
66 48 2364 

48 <I 
48 2 
48 3 
48 ~ 

66 48 19 
66 48 191 
66 48 1018 
66 48 877 
66 48 242 
66 48 417 

Parallel pipes were calculated based on equivalent area for 2020 pipe sizes. Minimum velocity and grade were not reviewed 

Replacement or parallel pipe decisions and final pipe sizes must be determined during design. 

i-')·) : ... ' 

BI;~ACWp..y 

------------* 1!)02/!-bo ~ (ij '5+3;187-
2000 Cost 2020 Cost Parallel Cost SubbaSIn 

546,713 567.568 551.645 eDUAl 
5790.456 51.143.354 5873,908 eDUAl 
533.432 548,357 548,357 eDUAl 
568,696 599,365 599.365 eDUAl 
531.600 545.708 545,708 eDUAl 
5398.434 5576,314 5440,498 eDUAl 
5182,?30 _ 526~.310 5202.022 eDUAl 

$19IUOl - 5245.411 -, 5158.803 COUAl 
$165,327 5204.604 - S132.397 eQUAL 
$256.005 5316,824 5205.013 eDUAl 
5140.597 5173.998 5112.592 eDUAl 
5115,408 5142.826 592.421 eDUAl 
5116,782 5144.526 593.521 eDUAl 
$295.391 5365.567 5236.554 CDUAl 

545.339 556.110 536.308 eDUAl 
$233.565 5289.053 5187.043 eDUAl 
5316,457 $391.638 5253,424 eDUAl 
5370,040 5457.950 5296,334 eDUAl 
5183.188 5226.708 5146.700 eDUAl 
569.153 585.582 $55.379 eDUAl 
$76.939 595.217 561.614 eDUAl 

$375.535 5464,751 5300,735 eDUAl 
$325.617 $402.973 5260.759 CDUAl 
561.826 576.514 $49.511 CQUAl 

5369.582 $457.383 5295.967 CDUAl 
$158.000 $195.536 5126.529 eDUAl 
$2~.891 5393.905 $254.891 eDUAl 
546.211 $71.413 546.211 eDUAl 

5112.959 5174.565 $112,959 CDUAl 
5377.151 -5425,430- 5266.614 eDUAl 
569.578 578.485 549.186 CDUAl 

$204.832 5231.053 5144,799 eDUAl 
5477.616 5538,756 5337.635 eDUAl 
$235,719 5265.894 $166.634 eDUAl 
$179.797 5202.813 5127,102 eDUAl 
$768.607 $~6.997 _ _$5~3.342 Haltom eity-A 
$141,757 5159.903 5100.210 Haltom elty-A 
569.903 578.851 $49.415 Haltom City-A 

5101,441 5114.426 571,710 Haltom City-A 
529.587 533,374 520.915 Haltom City-A 
$64.051 $72,250 545,278 Haltom City-A 
$62.100 570.049 $43.899 Haltom elty-A 

$330,982 5373.352 5233.977 Haltom City-A 
5285.139 5321,640 5201.570 Haltom eity -A 
578.681 $88,754 $55.621 Haltom City -A 

..1135,579 $152.935 595.843 Haltom Clty-A 

Collector Main Projects 

I Group I Note 

'( 

Page H-1 

collector mains 



BIG Fl ~ SEWER STUDY DESIL., . .)PTIONS TABLL ",PTlONS-1 

OPTION OPTION YEAR 2000 YEAR 2005 YEAR 2010 YEAR 2015 YEAR 2020 YEAR 2050 YEAR 2070 
NO. DESCRIPTION EQ. POP SEWAC EQ. POP SEWAC EQ. POP SEWAC EQ POP. SEWAC EQ. POP SEWAC EQ. POP SEWAC EQ POP SEW AC 

1 All Cities Served By C.O.F.W 
Big Fossil Outfall, Including NRH, 
Haltom City, Richland Hills, 
Marine Creek Area, Year 2020 BFX 93,900.75 17,885.92 100,33988 19,36602 106,77900 20,554.00 116,77800 23,82669 126,77700 25,54000 161,72899 29,86517 180,801.77 32,32998 
Area, and 6.0 MGD Intel Flow, Plus 
Haltom City Little Fossil Area Extra 

2 Same as Option 1 above, but less 90,518.25 15,473.77 96,946.88 16,882.20 103,375.50 17,99852 112,980.75 20,73007 122,586.00 21,88442 156,708.49 24,835.40 175,22827 26,431 99 
Marine Creek Area 

3 Same As Option 2, but also 90,518.25 15,47377 96,946.88 16,882.20 103,375.50 17,998.52 112,980.75 20,730.07 122,586.00 21,88442 156,70849 24,83540 175,228.27 26,431.99 
less Intel Facility Flow 

4 Same As Option 1, but less 80,931.25 16,091.36 87,431.63 17,57146 93,932.00 18,75944 103,938.50 22,032.13 113,945.00 23,74544 149,15699 28,07061 168,403 10 30,53542 
Haltom City Little Fossil Area 

5 All Cities Served by C.O.FW 
Big Fossil Outfall except Richland 
Hills Which will be served by the 

-.---------- l.:g~~~_~j~_~,.J!~!'.I!!~~~_~,~J _________ ----.---------- -------------- -------------- -------------- -------------- ------------- ---------------- ------------. -------------. -----------. --------------- ------------ .------------- ---_.----.--

5a Big Fossil Data (H.C + NRH + F.W 85,990.79 16,728.36 91,937.31 18,13637 97,88384 19,29964 107,643.23 22,572.33 117,402.63 24,285.65 150,439.81 28,610.82 169,51259 31,07563 

5b TCWSC Data (Richland Hills Only) 7,909,96 1,157,56 8,402.56 1,229.65 8,89516 1,254.35 9,134,77 1,25435 9,37437 1,254,35 11,289.18 1,254.35 11,289,18 1,254.35 

6 Only Fort Worth and Haltom City 
served by the Big FOSSil Line, 
with Richland Hills and NRH served 

------_.---. ~y_\b~_I9.~~~_~j~_~ ____________________ ----------.---- -------------- --------_.----- --------.----- --------------- ---.----.---- ---------------- -------.----- ---------.---- ------------ --------------- ------------ -----.-------- -----.------

6a Big Fossil Data (HC. + F.W) 69,948.30 14,709.75 75,006.22 16,002.64 80,064.14 17,107.83 89,256,39 20,353.79 98,448.64 22,040.38 129,181.14 26,316.11 148,25392 28,78092 

6b TCWSC Data (RHlIs + NRH) 23,952.45 3,17617 25,33366 3,36338 26,714,86 3,446,17 27,521.61 3,47290 28,328.36 3,499.63 32,547.85 3,54906 32,547.85 3,54906 

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

12/31/1999,10:50 AM Options xis Page 1 of 1 



OPTION NUMBERING REVISIONS: 

OPTION 1 = OPTION 1 a 

OPTION 2 = OPTION 1 b 

OPTION 3 = OPTION 1 c 

OPTION 4 = OPTION 1 d 

OPTION 5a = OPTION 2a 

OPTION 5b = OPTION 2b 

OPTION 6a = OPTION 3a 

OPTION 6b = OPTION 3b 



OPT/ON 1 



BIG FOSS',~ ~"WER STUDY 

UPSTREAM 
MAIN/STATION 

M402NOOOO+50 
M402A10020+ 17 
M402NOO20'l'9O 
M402A10022+40 
M402A10023+09 
M402A10028+4D 
M402N0032'40 
M402N0036·79 
M402A10040'" 28 
M402A1004Sf-95 
M402A10049+00 
M402A10051 +91 

M402A10054'" 21 
M402At0060t-68 
M402N0061+67 
M402A10065+95 
M402A10072+ 77 
M402A1oo80-t 78 
M402A10085+50 
M402N0086-t56 
M402AJOO88-t51 
M402A10096-t65 
M402AJ0103+76 
M402A101 05+ 11 
M402A10109-t91 
M402N0113+81 
M402A10111-t43 
M402A10120+ 25 
M402B/0123+4D 
M402B/0136+74 

DESIGN CONDITION 
DESIGN YEAR: 

NOTES; 

DOWNSTREAM LENGTH 
MAIN/STATION Ileel) 

M280N0304 ... 97 
M402NOOOO ... 50 
M402AJOO20+ 1 7 
M402AJOO20-t90 
M402A10022+40 
M402A10023+09 
M402N0028+40 
M402A10032.40 
M402N0036+ 79 
M402A1D040+28 
M402A10045+95 
M402A10049"'00 
M40ZAlOO51+91 
M402A10054+21 
M402A10060+68 
M402AJQ061 +67 
M402A10065-t95 
M402AJOO72-t 77 
M402A10080-t 78 
M402NOO85+50 
M402A10086+56 
M402A10088+51 
M402A10096-t65 
M402A10 1 03+ 76 
M402A10105-t11 
M402N0109+91 
M402NQ113-t81 
M402A10117+43 
M402A10120+2S 
M402B/0123+40 

OPTION NO, 
2000 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST OIA, 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF, "A", COEF, "B" 
MODEL PROP DIA 
MODEL H,G, SLOPE 
OESIGN FLOW 
PROP. REPL. PIPE 
REPL PIPE CAP, 
PROP, PARL PIPE 
PARL PIPE CAP, 
BOTH CAP, 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE COST 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 
99 

510 
691 
808 
400 
151 
166 
620 
711 
135 
607 
345 
695 
126 
306 

1160 

14135 

01113/2000,316 PM 

EXIST 
PIPE 

EXIST, DIA CAP 
lin) IMGD) 

54 222.11 
54 3403 
24 -70,57 
24 0,00 
24 74,31 
54 25,04 
54 35,67 
54 32,39 
54 2903 
54 33,82 
54 2B.71 
54 3U2 
54 35,19 
54 29.72 
54 31.88 
54 32,39 
54 3152 
54 32.23 
54 35.67 
54 29.26 
54 24.42 
54 31.72 
54 21.89 
54 53,47 
54 25.06 
54 39.39 
54 40,78 
54 41.74 
54 36.97 
48 31.40 

F,W Model Eq. Pop. = 
F.W. Model Sew. Ac. = 

2000 2020 
MODEL MODEL 
FLOW FLOW 
IMGD) IMGD) 

1894 83,62 
lB.71 86,59 
18.71 86.61 
1871 86,61 
lB.71 86,64 
18,78 87.43 
18,81 87.66 
16,87 6764 
16,92 87,96 
18,97 88,07 
18,99 66,14 
18,99 86,19 
1906 86,23 
31.63 88.35 
31,61 66,37 
3154 88.46 
31.50 B6.60 
31.45 88.80 
31.43 86,89 
31.43 88.94 
31.45 66.99 
31.56 89.19 
31.63 8937 
31.66 89.42 
31,70 89.67 
31.77 89,76 
42.22 90.01 
42,22 9006 
42,20 90,17 
3376 8360 

57,207.50 93,28750 
9,004,61 20,961.33 

OPTION I - yEAR 2000 

2000 2000 
COEF, COEF 

"A" "B" 

-0,0010 00084 
-0,0011 0,0089 
-0,0011 00089 
-1),0011 0,0089 
-00011 0,0089 
-0,0011 00090 
-0,0011 00090 
-0,0011 0,0091 
-0,0011 0,0091 
-0,0011 0.0091 
-0,0011 0,0091 
-00011 0,0091 
-0,0011 0,0091 
-0.0004 0.0058 
-0,0004 00058 
-00004 0,0059 
-0.0004 0.0059 
-0.0004 0.0060 
-0.0004 0.0060 
-0.0004 0,0060 
-0.0004 0.0060 
-0.0004 00060 
-0.0004 0,0060 
-00004 0.0060 
-00004 0.0060 
-0.0004 0.0060 
0,0002 00034 
00002 0.0034 
00002 0,0034 

-0.0001 00045 

MODEL MODEL 2000 
PROP, H,G, DESIGN 

DIA SLOPE FLOW 
lin) ltufool) IMGD) 

90 0,000350 6309 
90 0,000375 64,37 
90 0,000375 6438 
90 0000375 6438 
90 0000376 64,39 
90 0,000383 6484 
90 0,000385 6498 
84 0000558 65,12 
84 0000559 65,22 
84 0,000561 6531 
64 0,000562 65,36 
64 0,000562 65,39 
84 0,000563 6547 
84 0.000564 76,05 
84 0,000565 76.04 
64 0,000566 7603 
64 0000566 7607 
64 0.000570 76.12 
64 0000571 7615 
64 0,000572 76.17 
64 0000573 76.22 
84 0.000575 7641 
64 0.000577 76,55 
64 0.000578 76.60 
64 0,000581 76.76 
64 0000562 76.66 
64 0.000586 65,74 
84 0000566 65,76 
84 0000568 65.80 
66 0.001829 7551 

2000 Eq, Pop, = 93,900.75 
2000 Sew. Ac. = 17,865,92 

Constant Intel Flow = 6,00 

PROP, 
REPL. 
PIPE 
(in) 

84 
84 
84 
84 
84 
84 
84 
76 
78 
78 
76 
76 
78 
84 
64 
64 
64 
64 
84 
84 
84 
84 
64 
64 
64 
64 
84 
64 
64 
66 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. at Pipe Based on City of Fort Worth Master Plan DeSignations Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity or Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficlents used to Compute Design Flows based on Model Flows~ Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameler Pipe shown in FI. Worth Master Plan for the Year 2020 Design 

IABLEF,I 

REPL PROP PARL. ESTIM ESTIM 

I PIPE PARL PIPE BOTH REPL PARAL 
CAP PIPE CAP, CAP PIPE PIPE 

IMGQl .J!n) (MGDL IMGDI COST COST 

6957 78 5709 279,20 $70,657,50 $60,924,07
1 

7204 78 59,12 93,15 1,195,635 75 1,030,930,82 
7206 78 59.13 -11.44 50,568,60 43,60252 
72 06 78 59,13 59,13 103,90B 09 89,59422 
7208 78 59,15 13346 47,797,72 41.213.34 
7274 78 159.69 8473 602,666,92 519,64647 
7293 78 5985 95,52 276,39552 236,32062 
7209 66 4617 78,56 256,62865 165,171.99 
72 19 66 46.24 7527 215,623.42 154,381.27 
7226 66 4629 8011 333,667,79 239,05576 
7233 66 46.33 75.04 163,36950 131,28822 
72 36 66 46,36 7808 150,518.29 107,76753 
72.41 66 4638 61.57 152,310,17 109.050.48 
88,35 76 72.51 102.23 446,804.78 385,255, 15

1 

66.37 78 72.52 104.40 66.579.34 59.132.19 
68.46 78 72 60 104,99 353,26750 304,62035 
88,60 76 72.71 10423 478.66993 412.730,71, 
8880 76 72 88 105.11 559,718.24 482,614.20: 
6669 76 72.95 108.62 277,08824 238,917 92! 
88,94 76 72,99 102.25 104,600 81 90,191,51

1 

88.99 76 73.03 9745 116,37706 100,345.53 
69.19 78 73,20 104.92 568,03069 489,781,73: 
89,37 76 7334 95.23 492,52434 424,676.60 
89.42 78 7339 126,86 93.517,28 60,63460 
69.67 76 7359 98.67 559,025.52 482,01690 
69,76 76 7366 11305 238,98861 206,06671 
90.01 78 7367 11465 481,44081 415,119,89 
9006 76 1391 11565 87,282,79 75,259.14 
90.17 76 7400 110.91 213,35794 183,96680 
6360 60 64.84 9624 496,07277 409,977 50 

TOTAL ESTIM CONST, COST = 
+ Engr., ROW, Financ., Conling (1.5x) = 

Avg. Estimated Per Foot Cost = 

$9,277,334,79 $7,792,25493 
$13,916,002.18 $11,668,36240 

$98451 $62691 

OPTION 1 

All Cities Served by City of F art Worth 
Big Fossil Outfall, Including NRH, HaltOm City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGO Intel Facility 
Flow. This OptIOn also includes diverSion 
of lItlle Fossil Creek Area in Hallam CIIy 
to this line. 

Computed Hydraulic Gradient Slope at Model Pipe Using Mannings Eqn,; s = f 1629,6 x n x MGO"1.54 f 0"'(8/3) J"2, n '" 0.0145 
Calculated Design Flow In MGO Based on Computed Coer. ~AM and MB" and Design Period Equivatent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = (0 11(8/3) x 5"'(1/2)/1629,6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (0 11(8/3) x sll(1/2) 11629.6 x n ]/1,54 
Combined Capacity ot EXisting Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost or Proposed Replacement Pipe:: Area of Pipe (Sq. In) x $0.125/sq. in, x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0 12S/sq. In, x Length (Ft.) 

COFW Option 1,xls 

Eslim. Cost Above RH. Meier;:;;: 
[slim. Cost Below R.H. Meier = 
Percent R.H. Cost of Total line = 
Eslim. Richland Hills Cost Share: 

$6.455,452 62 $5,426.46960 
$2,821,882,17 $2,363.76533 

30.42"1" 30 34% 
$4,232,82325 $3,545,678.00 
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BIG FOSSIL ~d'iER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402NOOOO+ 50 M280N0304.97 102 
M402NOO20+ 1 7 M402NOOOQ+50 1726 
M402A10020.90 M402A10020+ 17 73 
M402NOO22+40 M402A10020+90 150 
M402A10023·09 M402A10022+40 69 
M402AiOO2S-t40 M402A10023+09 870 
M402A10032+40 M402N0028'40 399 
M402N0036' 79 M402A10032+40 433 
M402A10040t28 M402A10036+ 79 361 
M402N0045'95 M402A10040+ 28 559 
M402A10049+QO M402N0045'95 307 
M402A10051 +91 M402A10049+QO 252 
M40ZAlOO54" 21 M402A10051 +91 255 
M402NOO60+66 M402A10054i-21 645 
M402A10061.67 M402N0060'68 99 
M402NOO65+95 M402A10061 +67 510 
M402A10072+ 77 M402A10065+95 691 
M402A100BO+ 78 M402A100n-t 77 808 
M402A1008S+50 M402A10080+ 78 400 
M402NOO86+56 M402N0085+50 151 
M402N0088*51 M402NOO86+56 168 
M402NOO96*65 M402NOOBB*51 820 
M402A10 1 03+ 76 M402N0096+65 711 
M402A10105+11 M402N0103+76 135 
M402A10109+91 M402N0105+11 807 
M402A10113+81 M402A10109+91 345 
M402A10117+43 M402N0113+81 695 
M402A10120+25 M402N0117+43 126 
M402B/0123+40 M402N0120"'25 308 
M402B/0136+74 M402B/0123t40 1160 

DESIGN CONDITION: OPTION NO.1 
DESIGN YEAR: 2005 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A",COEF."S" 
MODEL PROP DIA. 
MODEL HG SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM. PARL PIPE COST 

01113/2000.3:18 PM 

OPTION 1 - YlcAR 2005 TABLE F-2 

EXIST. 2000 2020 MODEL MODEL 2005 PROP. REPL. PROP PARL ESTIM ESTIM 
• 

PIPE MODEL MODEL 2005 2005 PROP. HG. DESIGN REPL PIPE PtRL. PIPE BOTH REPL. PARAL. 
EXIST. DIA. CAP FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP P'f'E CAP CAP. PIPE PIPE 

(In) (MGD) (MGD) IMGDI "A" "B" (;n) ffVfool) (MGD) (In) .JMGD) ( n) (MGDI IMGDI COST COST 

54 222.11 18.94 83.62 -00010 0.0084 90 0000350 69.13 86 7407 78 5709 27920 $74.06220 $60.924.07 
54 34.03 18.71 86.59 -0.0011 0.0089 90 0.000375 7063 86 76.70 78 59.12 9315 1.253,248.58 1.030.930821 
24 -70.57 18.71 8661 -00011 0.0089 90 0.000375 70.64 86 76.72 78 5913 -1144 53.005.30 43.60252 1 

24 0.00 18.71 86.61 -00011 0.0089 90 0000375 70.64 86 76.72 78 5913 59.13 108.915.00 89,59422 
24 74.31 18.71 86.64 -0.0011 00089 90 0.000376 70.65 86 7675 78 59.15 133.46 50.10090 41.213.34 
54 25.04 18.78 87.43 -00011 0.0090 90 0.000383 71.16 86 77.45 78 59J69 84.73 631,706.99 519.64647 
54 35.67 18.81 87.66 -0.0011 0.0090 90 0.000385 71.32 86 77.65 78 5985 95.52 289.713.90 238.32062 
54 32.39 18.87 87.84 -00011 0.0091 84 0.000558 71.47 86 9353 78 72 09 104.48 314,40130 258,628.65 
54 29.03 18.92 87.96 -0.0011 00091 84 0.000559 71.58 86 9366 78 72.19 10122 262.122.10 215.62342 
54 33.82 18.97 88.07 -0.0011 0.0091 84 0.000561 71.68 86 93.77 78 72.28 106.10 405.889.89 333.887.79 
54 28.71 18,99 88.14 -0.0011 0.0091 84 0.000562 71.74 86 93.85 78 12.33 101.04 222.912.70 183.36950 
54 3172 18.99 88.19 -00011 0.0091 84 0.000562 71.77 86 93.90 78 12.38 104.10 182.977.20 150,51829 
54 35.19 19.06 88.23 -0.0011 00091 84 0.000563 71.85 86 93.94 78 72 41 10760 185.155.50 

,52.310.
,7

1 54 29.72 31.63 88.35 -0.0004 0.0058 84 0.000564 82.34 86 9407 78 12.51 102.23 468,334.49 385.25515 
54 31.88 3161 8837 -00004 0.0058 84 0000565 82.33 86 94.09 78 12.52 104.40 71.88390 59.132.19 
54 3239 31.54 88.46 -0.0004 0.0059 84 0.000566 82.32 66 9419 78 12.60 10499 370.31099 304,62035 
54 3152 3150 88.60 -0.0004 0.0059 84 0.000568 82.37 86 94.34 78 12.71 104.23 501.735.09 412.73071 
54 32.23 31.45 8880 -00004 0.0060 84 0000570 8244 86 94.55 78 12.88 105.11 586.688.79 482,61420 
54 3567 3143 88.89 -ll0004 0.0060 84 0000571 82.48 86 9465 78 72 95 108.62 290.440.00 238.917 92 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 82.50 86 94.70 78 72 99 102.25 109.641.10 90,191.51 
54 24.42 31.45 88.99 -0.0004 0.0060 84 0000573 82.55 86 94.75 78 7303 97.45 121.984.80 100,345.53 
54 31.72 31.56 89.19 -00004 00060 84 0.000575 82.75 86 94.97 78 7320 104.92 595.401.99 489,781.73 
54 21.89 31.63 89.37 -00004 0.0060 84 0.000577 8291 86 9516 78 73.34 9523 516.257.09 424.67660 
54 5347 31.66 89.42 -0.0004 00060 84 0000578 82.97 86 95.21 78 73.39 126.86 98.023.50 80.63480 
54 2508 31.70 89.61 -0.0004 0.0060 84 0.000581 83.14 86 95.48 78 7359 9867 585.96269 482,01690 
54 39.39 31.77 89.76 -0.0004 0.0060 84 0.000582 8325 86 95.57 78 73.66 11305 250.504.50 206.06671 
54 40.78 42.22 90.01 0.0002 0.0034 84 0.000586 9206 86 95.84 78 73.87 114.65 504,63949 415.11989 
54 41.74 42.22 90 06 0.0002 0.0034 84 0.000586 92.08 86 95.89 78 73.91 11565 91.48860 75,259.14 
54 36.97 42.20 90.17 0.0002 0.0034 84 0.000588 92.13 86 9601 78 74.00 110.97 223.638.80 183.966801 
48 31.40 33.78 8360 -0.0001 00045 66 0.001829 8142 66 83.60 60 64.84 9624 496.072.77 409,977.50 

TOTAL ESTIM CONST. COST = $9.917.220.12 $8.159.877 51 F.W. Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

2005 Eq. Pop. = 
2005 Sew. Ac. = 

100,339.88 
19.36602 + Engr., ROW, Finane., Conling (l.Sx) = $14,875,830.18 $12,239.816.26 

Conslanllntel Flow = 6.00 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field SUl"\ley 
length of Pipe Segment in Feet 
Exisllng Pipe Oiameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate III fI. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow'" A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 DeSign 

OPTION 1 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH, Hallam City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6 0 MGD Intel FaCility 
Flow. This Option also inctudes diversion 
of Uttle Fossil Creek Area in Haltom City 
to this line 

Computed HydrauliC Gradient Slope of Model Pipe Using Mannings Eqn.: s = (1629.6 x n x MGO·1.54 1 0"(8/3) )1\2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coet. MAM and "BM and DeSign Penod Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = (0"(8/3) x s"(1I2) / 1629 6 x n )/1.54 
Proposed Paraltel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = (0"(8/3) x s"(1/2) 11629.6 x n )/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe:;; Area of Pipe (Sq. In.) x $0. 125Jsq in. x length (Ft.) 
Esllmated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0.125/sq. in. x length (Ft.) 

COFW Option 1.xls 

Eslim. Cost Above R H. Meier = 
Eslim. Cost Below R H. Meter = 
Percenl RH. Cost of Totat line = 
Estim. Richland Hills Cost Share; 

$6.879.94387 
$3.037.276.25 

3063% 
$4.555,914.38 

$5.661,393.37 
$2,498.48414 

3062% 
$3.747.726.21 
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BIG FOSSIL _NER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402NOOOO+ 50 M280N0304'97 102 
M402NOO20·17 M402NOOOO+50 1726 
M402NOO20t90 M402A10020+ 17 73 
M402N0022'40 M402NOO20'90 150 
M402N0023'09 M402A10022+40 69 
M402AJOO28"40 M402A10023+09 870 
M402N0032'40 M402N0028'40 399 
M40ZAlOO36-t-79 M40ZAlOO32"40 433 
M402AJOO40+28 M402A10036+ 79 361 
M402AJOO4S+95 M402NOO40+28 559 
M402NOO49+00 M402A10045+95 307 
M402N0051+91 M40ZAlOO49+0Q 252 
M402A10054f-Zl M402A10051 +91 255 
M402A10060+68 M402NOO54+21 645 
M40ZAlOO61 +67 M402A10060·68 99 
M40ZAlO065+95 M40ZAl0061 +67 510 
M402A10072·77 M402A10065+95 691 
M402N0080+ 78 M402NOO72·77 608 
M402A/0085"'50 M402A/OO80'" 78 400 
M402AJ0086 ... 56 M402NOO85 ... 50 151 
M402AJOO88+51 M402AJ0086"'56 168 
M402AJOO96+65 M402ND088 ... 51 820 
M402A10103+76 M402A10096"'65 711 
M402AJ0105"',1 M402A10103+76 135 
M402AJ0109+91 M402AJ0105+11 807 
M402A10113+81 M402A10109+91 345 
M402N0117"'43 M402A10113+81 695 
M402A10 120 ... 25 M402A10117"'43 126 
M402B/0123"'40 M402N0120+25 308 
M402B/0136"'74 M4028/0123"'40 1160 

DESIGN CONDITION: OPTION NO.1 
DESIGN YEAR: 2010 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "8" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM PARL PIPE COST 

01/13/2000,3.18 PM 

OPTION 1 -) cAR 2010 fABLE F-3 

EXIST. 2000 2020 MODEL MODEL 2010 PROP REPL PROP. PARL ESTIM ESTIM 
PIPE MODEL MODEL 2010 2010 PROP. H.G. DESIGN REPL. PIPE PARL PIPE BOTH REPL PARAL. 

EXIST.DIA CAP. FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP. PIFE CAP CAP. PIPE PIPE 
(in) (MGD) (MGD) fMGDI "A" "B" linl lf1llooll IMGD) (in) (MGD) (inl (MGDl IMGDI COST COST 

54 222.11 18.94 83.62 -0.0010 0.0084 90 0000350 72.72 86 74.07 78 5709 27920 $74,062.20 $60,924.07 
54 3403 18.71 86.59 -00011 0.0089 90 0.000375 7429 86 76.70 78 5912 93.15 1,253,248.58 1,030,93082 
24 -70.57 1871 86.61 -0.0011 0.0089 90 0.000375 7430 86 76.72 78 5913 ~11A4 53,005.30 43,602.52 
24 0.00 18.71 8661 -0.0011 0.0089 90 0.000375 74.30 86 76.72 78 5913 5913 108,915.00 89,594.22 
24 74.31 18.71 86.64 -00011 0.0089 90 0.000376 74.31 86 76.75 78 59.15 13346 50,100 90 41,21334 
54 25.04 18.78 87.43 -0.0011 0.0090 90 0.000383 74.85 66 77.45 78 5969 84.13 631,706 99 519,646.47 
54 3567 18.81 87.66 -0.0011 0.0090 90 0.000385 75.01 66 77.65 76 5985 95.52 289,71390 238,32062 
54 32.39 16.87 87.84 -0.0011 0.0091 84 0.000558 75.17 86 93.53 76 7209 104.48 314.401.30 256,62665 
54 29.03 16.92 87.96 -0.0011 0.0091 64 0000559 75.29 66 9366 76 7219 101.22 262,12210 215,62342 
54 3382 16.97 66.07 -0.0011 0.0091 84 0.000561 75.40 66 93.77 76 72 28 106.10 405,669.69 333,887.79 
54 26.71 16.99 88.14 -0.0011 0.0091 64 0.000562 75.46 86 93.65 76 7233 10104 222,912.70 183,36950 
54 31.72 16.99 66.19 -0.0011 00091 64 0.000562 75.49 66 9390 76 72.36 104.10 182,977.20 150,516.29 
54 35.19 1906 66.23 -0.0011 0.0091 64 0.000563 75.57 66 93.94 76 7241 10760 185,155.50 152,310.17 
54 29.72 31.63 66.35 -0.0004 0.0056 84 0.000564 86.91 66 94.07 76 72.51 102.23 468,33449 365,25515 
54 31.68 31.61 88.37 -0.0004 0.0056 84 0.000565 86.91 86 94.09 76 7252 104.40 71,663.90 59.132191 
54 32.39 31.54 88.46 -0.0004 00059 84 0.000566 86.90 86 9419 76 72.60 104.99 370,310.99 304.62035 
54 31.52 31.50 88.60 -0.0004 0.0059 84 0.000568 66.95 66 9434 78 72.71 104.23 501,73509 412,730.71 
54 32.23 31.45 86.60 -0.0004 0.0060 84 0000570 87.02 86 9455 78 7266 105.11 566.66879 482,614.20 
54 3567 31.43 8869 -0.0004 0.0060 84 0.000571 87.06 86 94.65 76 7295 108.62 . 290,44000 238,917.92 
54 29.26 31.43 86.94 -00004 0.0060 64 0.000572 87.09 86 94.70 76 7299 10225 109,641.10 90,191.51 
54 2442 31.45 88.99 -0.0004 00060 84 0.000573 67.13 66 9475 78 73.03 97.45 121.98480 100,345.53 
54 31.72 31.56 69.19 -0.0004 0.0060 84 0000575 87.35 86 94.97 76 73.20 104.92 595.401.99 469,761.73 
54 21.89 31.63 6937 -00004 0.0060 84 0.000577 87.52 66 95.16 78 7334 9523 516,25709 424.676.60 
54 53.47 31.66 8942 -0.0004 0.0060 64 0.000578 87.58 86 95.21 78 73.39 126.86 96,023.50 80.63480 
54 25.06 31.70 8967 -00004 00060 84 0000581 8776 86 9546 78 73.59 9867 565,962.69 482,01690 
54 39.39 31.77 89.76 -00004 0.0060 84 0000582 67.88 66 9557 78 73.66 11305 250,504.50 206,06671 
54 40.78 4222 90.01 0.0002 0.0034 84 0.000586 97.39 66 95.84 78 7367 114.65 504,63949 415,119.89 
54 41.74 42.22 9006 0.0002 0.0034 84 0.000566 97.42 86 95.69 78 73.91 115.65 91.48660 75.259.14 
54 36.97 42.20 90.17 0.0002 00034 64 0.000588 97.47 86 96.01 78 74.00 11097 223,638.80 183,96680 
48 3140 33.78 63.60 -0.0001 0.0045 66 0.001829 66.02 72 10543 66 6360 115.00 590.36759 496,072 77 

-" 

F.W. Model Eq. Pop. =- 57,207.50 93,287.50 TOTAL ESTIM CONST. COST. $10,011,514.95 
f.W. Model Sew. Ac. ::;:. 9,004.81 20,981.33 

2010 Eq. Pop.' 106,779.00 
2010 Sew. Ac.::;:. 20,554.00 ... Engr, ROW, Financ., Canting. (1.5x)::;:. $15,017,272 42 

$6,245,972. 78 
$12,368,95917 

Constant Intel Flow::;:. 6.00 

Upstream Sta. of Pipe 8ased on City of Fan Wonh Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Wonh Master Plan Designations Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity at Pipe in MGD based on Ft. Worth Master Plan Dala using Colbrook-While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow::;:. A x Eq Pop ... B x Sewered Acres 
Proposed Oiameter Pipe shown in FI. Worth Master Plan for the Year 2020 Design 

OPTION 1 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH, Haltom City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGD Intel Facility 
Flow. ThiS Opllon also includes diverSion 
of lillie FOSSil Creek Area in Haltom City 
to this line. 

Computed Hydraulic Gradient Slope at Model Pipe Using Mannings Eqn.: s::;:. (1629.6 x n x MGO·1.54 I 0"-(813) 1"-2, n::;:. 0.0145 
Calculated Design Flow in MGD 8ased on Computed Coet. "A" and "B" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = 1 0"-(8/3) x 5"-(1/2) 11629.6 x n 1 f 1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD::;:. ( 0"-(8/3) x 5"(1/2) 11629.6 x n )/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe In MGO 
Estimated Construction Cost at Proposed Replacement Pipe = Area of Pipe (Sq. tn ) x $0. 125/sq. in. x Length (Ft.) 
Esllmated Construction Cost 01 Proposed Parallel Pipe::;:. Area of Pipe (Sq. In) x $O.125/sq. in. x Length (Ft) 

COFW Option l.xls 

Estim. Cost Above R H Meter = 
Esllm. Cost 8elow RH Meier::;:. 
Percent R.H. Cost at Tolal Line ::;:. 
Estim. Richland Hills Cost Share; 

$6.974,23669 
$3,037,276.25 

30.34% 
$4,555.91436 

$5,747,48664 
$2.498.484.14 

30.30% 
$3,747,72621 
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BIG FOSSIL 'ewER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION ('eel) 

M402NOOOO-50 M280N0304-97 102 
M402NOO20+ 17 M402NOOOO+ 50 1726 
M402N0020-90 M402NOO20+ 1 7 73 
M402N0022 -40 M402A10020 ... 90 150 
M402A10023"'09 M402A10022+40 69 
M402NOO28+40 M402NOO23"09 870 
M402A10032-t4D M402N0026-40 399 
M402N0036- 79 M402N0032-40 433 
M402N0040't28 M402A10036+ 79 361 
M402A10045+95 M402A10040+28 559 
M402AJOO49+OQ M402A10045+95 307 
M402A1OO51 +91 M402A10049+QO 252 
M402A10054+21 M402N0051-91 255 
M402N0060-66 M402NOO54-21 645 
M402N0061+67 M402A10060i-68 99 
M402A1006S ... 95 M402A10061 +67 510 
M402NOO72- 77 M402A10065+95 691 
M402A100BO+ 78 M402A10072+ 77 808 
M402A100B5+5Q M402A100ao+ 78 400 
M402A10086+ 56 M402A10085+50 151 
M402A10088+51 M402A10086-t- 56 168 
M402AJ0096+65 M402A10088+51 620 
M402A10103 ... 76 M402NOO96+65 711 
M402N0105+11 M402N0103'" 76 135 
M402N0109+91 M402A10105+11 607 
M402N0113+81 M402N0109-t91 345 
M402N0117+43 M402N0113-t8, 695 
M402NO,20+25 M402AJ0117+43 126 
M402B/0123+40 M402A10120+25 308 
M402B/0136+74 M402B/0123+40 1160 

DESIGN CONDITION: OPTION NO.1 
DESIGN YEAR: 2015 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAINISTA TlON 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
SOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

01113/2000,3:16 PM 

OPTION 1 - YeAR 2015 TASLE F-4 

EXIST. 2000 2020 MODEL MODEL 2015 PROP. REPL. PROP. PARL. ESTIM. ESTIM 
PIPE MODEL MODEL 2015 2015 PROP. H.G. DESIGN REPL. PIPE PARL. PIPE BOTH REPL. PARAL. 

EXIST. DIA CAP. FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE CAP. CAP PIPE PIPE 
(in) (MGD) (MGD) IMGDI "A" "S" linl flU/DOli IMGDI linl IMGDI (in) (MGDI IMGDI COST COST 

54 222.11 18.94 83.62 -00010 0.0084 90 0.000350 90.26 96 9932 90 6362 305.73 $92.267.35 $61.11193 
54 34.03 16.71 66.59 -00011 0.0089 90 0.000375 92.66 96 102.65 90 66.59 120.62 1,561,64669 1.372,54104 
24 -70.57 16.71 66.61 -0.0011 0.0069 90 0.000375 92.70 96 102.66 90 66.61 16.04 66,046.79 56,05069 
24 0.00 18.71 66.61 -0.0011 0.0069 90 0000375 92.70 96 102.66 90 6661 66.61 135,716.69 119,262.25 
24 74.31 16.71 6664 -00011 0.0069 90 0.000376 92.73 96 10291 90 66.64 160.95 62,42966 54,66963 
54 25.04 18.76 67.43 -0.0011 00090 90 0.000363 93.45 96 103.65 90 6703 112.47 767,15679 691,63702 
54 35.67 18.61 67.66 -0.0011 0.0090 90 0000365 9367 96 104.12 90 67.66 123.33 361,006.39 317,290.77 
54 32.39 1887 87.84 -0.0011 0.0091 84 0.000556 93.67 90 105.58 64 87.84 12023 344,32808 299.94602 
54 29.03 16.92 87.96 -0.0011 0.0091 84 0.000559 94.00 90 10573 84 67.96 11699 267,07260 250,072.13 
54 3362 18.97 6607 -0.0011 0.0091 84 0.000561 94.13 90 105.86 64 66.07 121.69 444,525 17 367,23061 
54 26.71 1899 66.14 -00011 0.0091 64 0.000562 94.20 90 105.94 64 86.14 116.65 244,13100 212,665.22 
54 31.72 1899 66.19 -0.0011 00091 64 0.000562 94.24 90 106.00 64 86.19 119.91 200,394.17 174,56559 
54 35.19 1906 66.23 -0.0011 0.0091 64 0.000563 94.32 90 10605 64 86.23 123.42 202.77962 176.64375 
54 29.72 31.63 66.35 -00004 0.0058 64 0.000564 102.36 90 10620 84 66.35 118.07 512,91365 446,604.76 
54 31.88 31.61 66.37 -00004 0.0058 64 0.000565 102.37 90 106.22 84 68.37 120.25 78,726.28 66,57934 
54 32.39 31.54 88.46 -00004 00059 84 0.000566 102.40 90 106.33 84 66.46 12085 405,55963 353.26750 
54 31.52 31.50 66.60 -0.0004 0.0059 64 0.000568 102.50 90 106.50 84 6660 12012 549.493.54 476,669.93 
54 32.23 31.45 86.80 -00004 0.0060 84 0.000570 10264 90 106.74 64 88.60 12103 642,53369 559,718.24 
54 35.67 3143 66.89 -0.0004 0.0060 64 0.000571 102.70 90 106.65 64 86.89 124.56 . 318,08599 277,066.24 
54 29.26 31.43 66.94 -00004 00060 64 0.000572 102.75 90 106.91 84 88.94 116.20 120,077.46 104,600.61 
54 24.42 31.45 86.99 -0.0004 0.0060 64 0000573 102.60 90 106.97 64 6699 113.41 133,596.11 116,377.06 
54 31.72 31.56 89.19 -0.0004 0.0060 64 0.000575 103.04 90 107.21 84 69.19 120.91 652.07627 566.030.69 
54 21.89 31.63 6937 -00004 0.0060 84 0.000577 103.24 90 10742 64 69.37 111.26 565,39784 492.524.34 
54 53.47 31.66 69.42 -0.0004 00060 64 0.000578 103.31 90 107.46 64 89.42 142.69 107,354 02 93,517.26 
64 25.06 31.70 89.67 ~0.OOO4 0.0060 84 0.000581 103.55 90 107.78 64 89.67 114.75 641.738.48 559,02552 
54 39.39 31.77 69.76 -00004 0.0060 64 0.000582 103.67 90 10789 84 69.76 129.15 274.349.16 238.988.61 
54 40.78 42.22 9001 0.0002 0.0034 84 0.000586 110.48 90 108.19 84 90.01 130.79 552,67440 481.44081 
54 41.74 42.22 90.06 0.0002 0.0034 84 0.000566 11053 90 106.25 64 90.06 13180 100,197.09 87,26279 
54 3697 42.20 90.17 00002 00034 84 0.000566 11061 90 108.38 84 90.17 12714 244.92621 213,357.94 
46 31.40 33.76 63.60 -00001 00045 66 0.001829 99.61 72 105.43 66 6360 115.00 590.36759 496.072.77 

TOT/,L ESTIM. CONST. COST = $11.279,590.65 $9,631,47592 F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac.;; 

57,207.50 93,287.50 
9,004.81 20,96133 

2015 Eq. Pop = 
2015 Sew. Ac. = 

Conslant Intel Flow = 

116,776.00 
23,626.69 

6.00 
+ Engf.. ROW. Finane., Contlng. (1.5x) = $16,919,385.98 $14,747,213.88 

Upstream Sta. of Pipe Based on Cily of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sla. or Pipe Based on Cily of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capadty of Pipe in MGD based on Ft Worth Master Plan Data using Co/brook-While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Fl. Worth Master Plan based on HydraWorks Calculations 
Calibration Coefidents used to Compute Design Flows based on Model Flows· Ftow:: A x Eq. Pop. + 8 x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope or Model Pipe Using Mannings Eqn.: s = (1629.6 x n x MGO·'.54 I 0"(8/3) )"2, n::;:: 0.0145 
Calculated Design Flow in MGD Based on Computed Coer. "AR and R8" and Oesign Penod Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = I 0"(8/3) x s"(1/2) 11629.6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO;; (0"(8/3) x 5"(1/2) 11629.6 x n )/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area at Pipe (Sq. In.) x $0. 125/sq in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe::;:: Area of Pipe (Sq. In.) x $0. 125/sq in. x length (Ft.) 

COFW Option 1.xls 

OPTION 1 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH, Haltom City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGD Intel FaCIlity 
Flow. This Option also includes diversion 
of Litile Fossil Creek Area in Haltom City 
to this Hne. 

Eslim. Cost Above R.H. Meter = 
Eslim. Cost Below RH. Meter = 
Percent R.H. Cost or Total line = 
Estim. Richland Hills Cost Share = 

$7,561.89760 
$3,697,69306 

32.78% 
55,546,53956 

$6.566,472 24 
53.245,003.66 

33.01% 
$4.667,505.52 
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BIG FOSSIL ,eWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION Ifeel) 

M402NDOOD+ 50 M2BON0304+97 102 
M402A/OO20"'17 M4J2A10000i-50 1726 
M402A10020 ... 90 M':02A10020+ 17 73 
M402A10022 ... 40 M402A/OOZO+9a 150 
M402A1OO23.09 M402A10022+40 69 
M402A1D028+40 M4D2A10023 ... 09 670 
M4Q2A10032 ... 40 M402A1002S-t-40 399 
M402N0036+ 79 M402NOO32.40 433 
M402A10040+ 28 M402NOO36·79 361 
M402A10045+95 M402A10Q40 ... 26 559 
M402NOO49+QD M402A10045+95 307 
M402N0051'91 M402A10049-tOO 252 
M402A10054-t21 M402A1Q051+91 255 
M402NOO60+68 M402A10054 + 21 645 
M402N0061+67 M402A10060+68 99 
M402N0065+95 M402A10061 +67 510 
M402NOO72+ 77 M402NOO65-t-95 691 
M402N0080f-78 M402A1oo72+ 71 808 
M402A1OQ85-t- 50 M4D2A100BO+ 7B 400 
M402/VDOB6+56 M402A10085+50 151 
M402A100B8+51 M402NOO86+56 168 
M402A10096+65 M402NooB8+51 620 
M402A10103+76 M402N0096+65 711 
M402A10105+11 M402N0103·76 135 
M402N0109.91 M402A10105+ 11 607 
M402N0113+81 M402N0109'91 345 
M402A10117·43 M402N0113+81 695 
M402A10120f-25 M402N0117+43 126 
M402B/0123+40 M402A10120+25 306 
M4028/0136f-74 M402B/0123·40 1160 

DESIGN CONDITION: OPTION NO.1 
DESIGN YEAR: 2020 

EXIST. 2000 2020 
PIPE MODEL MOOEL 

EXIST. DIA CAP FLOW FLOW 
(in) (MGD) (MGD) (MGDI 

54 22211 18.94 6362 
54 34.03 16.71 6659 
24 ·7057 18.71 86.61 
24 0.00 18.71 66.61 
24 7431 16.71 6664 
54 2504 16.76 87.43 
54 35.67 1681 67.66 
54 32.39 16.67 67.84 
54 2903 18.92 67.96 
54 33.82 1697 66.07 
54 26.71 16.99 88.14 
54 3172 16.99 66.19 
54 35.19 1906 6B.23 
54 29,72 31,63 68.35 
54 31,88 3161 66.37 
54 32.39 31.54 88.46 
54 31.52 31.50 68.60 
54 32.23 31.45 88.80 
54 35.67 31.43 B8.69 
54 29.26 31.43 B8.94 
54 2442 31.45 88.99 
54 31.72 31.56 69.19 
54 21.69 3163 69.37 
54 53.47 31,66 69.42 
54 25.06 3170 69.67 
54 39.39 31.77 69.76 
54 40.76 42.22 90.01 
54 41.74 4222 90,06 
54 36.97 42.20 9017 
46 31.40 3378 63.60 

F.W Model Eq. Pop. = 57,207.50 93,28750 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

OPTION 1 • YeAH 2020 

MODEL MODEL 2020 
2020 2020 PROP. HG DESIGN 

COEF COEF DIA SLOPE FLOW 
"A" "B" (in) (fUlool) (MGD) 

·0.0010 00064 90 0000350 94.74 
.0.0011 0.0069 90 0000375 97.20 
·00011 00089 90 0.000375 97.21 
·0.0011 0.0069 90 0000375 97.21 
.00011 0.0069 90 0000376 97.24 
-00011 00090 90 0.000383 97.99 
·0.0011 0.0090 90 0.000365 98.22 
·0.0011 0.0091 64 0.000556 9643 
·0.0011 0.0091 64 0.000559 9657 
-0,0011 0.0091 64 0.000561 96.71 
-0.0011 0.0091 64 0.000562 96.79 
-00011 00091 64 0.000562 98.63 
-0.0011 0.0091 64 0.000563 96.92 
-0.0004 0.0058 84 0000564 10670 
·0.0004 0.0056 84 0.000565 106.71 
·0.0004 0.0059 B4 0000566 106.73 
-00004 00059 84 0.000568 108,83 
-0,0004 0.0060 64 0.000570 108.96 
·0.0004 0.0060 84 0.000571 10903 
·00004 0.0060 B4 0000572 109.07 
·00004 0.0060 64 0.000573 10913 
·00004 0.0060 64 0.000575 109.40 
·00004 0.0060 64 0000577 109,61 
-0.0004 00060 84 0000576 109.66 
·0.0004 0.0060 64 0.000561 10993 
·0.0004 0.0060 64 0.000562 110.06 
00002 0.0034 64 0000586 116.33 
0.0002 0.0034 84 0.000566 118.37 
00002 0.0034 64 0000588 118.46 

-0.0001 00045 66 0.001629 106.15 

2020 Eq. Pop. = 126,777.00 
2020 Sew. Ac. = 25,54000 

Constant tntel Flow::::: 6.00 

TABLE F·5 

PROP REPL. PROo, PARL ESTIM ESTIM 
REPL. PIPE PAR'_ PIPE BOTH REPL PARAL 
PIPE CAP. PIP/: CAP CAP. PIPE PIPE 
(in) (MGD) (in) (MGD) 'MGDI COST COST 

96 9932 ~o 6362 305.73 $92,267.35 $61,11193 
96 10285 ,)0 6659 120.62 1,561,64669 1,372,54104 
96 102.88 '10 86.61 16.04 66,048.79 58.05069 
96 102.88 90 8661 8661 135,71669 119,262.25 
96 102.91 10 86.64 160.95 62,42966 54,86983 
96 103.85 90 67.43 11247 787,156.79 691,B3702 
96 104.12 90 67.66 123.33 361,006.39 317,29077 
90 105.56 £4 8764 120.23 344,32606 299,94602 
90 10573 8' 6796 11699 287,072 60 250,072 13 
90 10586 6, 6607 12189 444,525.17 387.23081 
90 10594 cj 4 88.14 116.85 244.131.00 2f2,66522 
90 10600 84 66.19 11991 200.39417 174.56559 
90 106.05 84 88,23 12342 202,77962 176.643.75 
96 126.14 94 88,35 118.07 563,561.76 446.80478 
96 126.17 94 66.37 12025 89,573.01 68.579,34 
96 126.30 84 88,46 120,85 461.436.74 353.28750 
96 126.50 B4 68.60 12012 625.201.54 478.669.93 
96 126.78 84 8880 121,03 731.060,56 559,718,24 
96 126.91 B4 88,89 12456 361.911,17 277,088.24 
96 126.96 84 8B 94 116.20 136,62147 104,600 81 
96 127.05 64 8899 11341 152,002.69 116,377 06 
96 127.34 64 B9,19 12091 741,917.69 568,03069 
96 12760 84 6937 111.26 643,297 10 492,52434 
96 12767 64 6942 14269 122,14502 93,51728 
96 126.02 64 6967 11475 730,155.78 559.02552 
96 126.15 64 6976 12915 312,148,38 236,98661 
96 128.51 84 9001 130.79 626,62065 481,44081 
96 12B.58 B4 9006 131.80 114,002.02 67,26279 
96 128.74 64 90.17 127.14 276,671.60 213.35794 
76 130,52 72 105,43 13683 

- 692.661 97 590,36759 

TOTAl. ESTIM. CONST COST = $12,194,93256 $9,925,77075 
• EngL, ROW, F;panc., Canting, (1.5x) = $18,292,39884 $14,888,656.12 

NOTES' UPSTREAM MAIN/STA liON Upstream Sla, of Pipe Based on City o( Fort Worth Master Plan Designations. Stations confirmed by Field Survey OPTION 1 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "N, COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPt. PIPE 
REPL. PIPE CAP. 
PROP PARt. PIPE 
P,~Rl. PIPE CAP 
BOTH CAP 
ESTIM REPL PIPE COST 
ESTIM PARt. PIPE COST 

01/13/2000,3:18 PI.t 

Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations Stations c.onfirmed by Field Survey 
length at Pipe Segment in Feel 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGO based on Fl. Worth Master Plan Data using Colbraok-While equations 
Year 2000 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow; A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Master Plan for the Year 2020 DeSign 

All Cities Served by Cily of Fort Worth 
Big Fossil Outfall, Including NRH, Haltom City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGD Intel Facility 
Flow. This Option also includes di .... ersion 
at lillie Fossil Creek Area in Hallam City 
to this line. 

Compuled Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: S = (1629,6 x n x MGO·l.54 I 0"(8/3) J"2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. ~A" and "8" and DeSign Penod Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = f 0"(8/3) x s"'(1/2) 11629.6 x n J 11.54 
Proposed Parallet Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = l 0"(8/3) x s"(1/2) 11629,6 x n 1/1,54 
Combined Capacity of EXisting Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq, In,) x $0. 125/sq in, x: length (Fl.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In,) x $0.125/sq In, x length (Ft,) 

COFW Option 1.xls 

Estim, ,"";ost Abo .... e RH Meier = 
Eshm, :;051 Below RH Meier::::: 
Percell R.H. Cost of Total line = 
Eslim Richland Hilts Cosl Share: 

$6.497,239.51 
$3,697,69306 

3032% 
$5,546,53956 

$6.660,76706 
$3,245,003.66 

3269% 
$4.667,505.52 
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) 
SIG FOSSIL "",'VER STUDy OPTION 1 ~ YeAR 2050 TASLE F·6 

EXIST. 2000 2020 MODEL MODEL 2050 PROP. REPL. PLOP. PARL ESTIM ESTIM 
PIPE MODEL MODEL 2050 2050 PROP H.G DESIGN REPL PIPE P,.Hl PIPE BOTH REPL. PARAL 

UPSTREAM DOWNSTREAM LENGTH EXIST. DIA CAP. FLOW FLOW COEF COEF. DIA. SLOPE FLOW PIPE CAP. f IPE CAP. CAP PIPE PIPE 
MAIN/STATiON ;~AINISTATION .. (feel) lin) (MGD) (MG[) .JMGlJl "N "B" (in) I MOOI) (MGD) .J'!'l. .JMGlJl .. ;!'l IMGD) (MGD) COST COST 

M402NOOOQ+50 M2BOAlO304+97 102 54 222.11 16.94 8362 ~00010 00084 90 0.000350 96.46 96 9932 90 83.62 305.73 $92.287.35 $81.11193 
M402NOO20+ 17 M402A10000+ 50 1726 54 34.03 18.71 86.59 ·00011 0.0089 90 0.000375 98.15 96 102.85 90 8659 12062 1.561,64669 1,372,54104 
M402A/OO20+90 M402A/OO20·,7 73 24 ~70.57 18.71 86.61 ~0.0011 0.0089 90 0.000375 98.16 96 102.88 90 8661 16,04 66,04879 58.05069 
M402NOO22-t40 M402A/OO20t-90 150 24 0.00 1871 86.61 ·00011 0.0089 90 0000375 98.16 96 102.88 90 86.61 86.61 135,71669 119.28225 
M402A10023+Q9 M402A10022t-40 69 24 74.31 1871 86.64 ·00011 00089 90 0000376 98.18 96 102.91 90 8tl.64 16095 62.42968 54.869.83 
M402A1002B+40 M402NOO23t-09 870 54 25.04 1878 87.43 ·0.0011 00090 90 0000383 98.86 96 103.85 90 87.43 11247 787,15679 691,83702 
M402A10032+40 M402A1002B+40 399 54 35.67 1881 87.66 -0.0011 0.0090 90 0.000385 99.07 96 104.12 90 87.66 123.33 361,00639 317,29077 
M402A10036+ 79 M402A10032+40 433 54 32.39 18.87 8784 -0.0011 00091 84 0.000558 9929 90 105.58 84 87.84 12023 344,328.08 299,94802 
M402A10040+28 M402A10036+ 79 361 54 2903 18.92 87.96 -00011 0.0091 84 0.000559 9946 90 10573 84 87.96 116.99 287,07260 250,072 13 
M402A10045+95 M402A10D40+28 559 54 33.82 18.97 88.07 -00011 0.0091 84 0.000561 9962 90 105.86 84 6B 07 121.89 444,525.17 387,23081 
M402A10049+OQ M'02A10045+95 307 54 28.71 18.99 88.14 -0.0011 0.0091 84 0000562 99.71 90 10594 84 88.14 116.85 244,131.00 212,665.22 
M402NOOS1+91 M402A10049-tOO 252 54 31.72 1899 88.19 -00011 0.0091 84 0000562 99.74 90 106.00 84 8B.19 119.91 200,394.17 174,565.59 
M402NOO54-t21 M402A10051-t91 255 54 35.19 1906 88.23 -0_0011 0_0091 84 0.000563 9989 90 106.05 84 68.23 123.42 202.779.82 176,643.75 
M402A1D060+68 M402A100S4+21 645 54 29.72 31.63 88.35 -00004 0.0058 84 0.000564 121.16 96 126.14 90 106.20 13592 583,581.76 512,91365 
M402A10061 +67 M402A10060·68 99 54 3188 31.61 8837 -0.0004 00058 84 0.000565 121.14 96 12617 90 10622 13810 89,573.01 7B,72628 
M402N006S.9S M402A1OO61.61 510 54 3239 31.54 88.46 -00004 0.0059 B4 0.000566 12108 96 12630 90 10633 138.72 461,436.74 405,55963 
M402NOOn·77 M402N0065.95 691 54 31.52 31.50 88.60 -0.0004 0.0059 84 0.000568 121.12 96 12650 90 10650 138.02 625,20154 549,493.54 
M402N0080+ 78 M402N0072+ 77 808 54 32.23 31.45 88.80 -0.0004 00060 84 0000570 121,17 96 126.78 90 106.74 13897 731.06056 642,53369 
M402NOO85+ 50 M402A10080+ 78 400 54 35.67 31.43 88.89 -0.0004 0.0060 84 0.000571 121.20 96 126.91 90 10685 142.52 361,911.17 318.08599 
M402ND086+56 M402A10085+50 151 54 29.26 31.43 88.94 -0.0004 0.0060 84 0000572 121.24 96 126.98 90 106.91 136.17 136,621.47 120.077.46 
M402N0088.S1 M402A10086"56 168 54 24.42 3145 8899 -0.0004 0.0060 84 0.000573 121.30 96 127.05 90 106.97 131.39 152,00269 133,596 11 
M402NOO96·65 M402A/008a·51 820 54 3172 31.56 89.19 -00004 0.0060 84 0.000575 121.63 96 12734 90 107.21 13893 741,917.89 652.07627 
M402N0103+76 M402NOO96+65 711 54 21.89 3163 89.37 ·0.0004 0.0060 84 0000577 121.87 96 127.60 90 107.42 129.31 643.29710 565,39784 
M402A10105",1 M402A1010J"76 135 54 5347 3166 89.42 -0.0004 0.0060 84 0.000578 12196 96 127.67 90 107.48 16095 122,14502 107,35402 
M402N0109+91 M402N0105+ 11 807 54 25.08 31.70 89.67 -00004 0.0060 B4 0.000581 122 20 96 12802 90 107.78 13286 730,155.78 641,73848 
M402A10113+61 M402A!0109+91 345 54 39.39 3177 89.76 -0.0004 0.0060 84 0000582 12238 96 128.15 90 107.89 147.28 312,14838 274,349.16 
M402A/0117·43 M402N0113.81 695 54 407B 42.22 9001 0.0002 0.0034 84 0000586 140.17 96 128.51 90 10819 148.97 628,82065 552,67440 
M402A10120·25 M402A10117+43 126 54 41.74 4222 90.06 0.0002 0.0034 84 0000586 140.21 96 128.58 90 108.25 149.99 114,002.02 100,197.09 
M402B/012J·40 M402A10 120+ 25 308 54 3697 42.20 90.17 0.0002 0.0034 84 0000588 140.25 96 128.74 90 108.38 145.35 278,671 60 244,92621 
M402B/0136+74 M402B/0123.40 1160 48 3140 33.78 8360 -00001 0.0045 66 0001829 121.46 78 13052 72 10543 13683 692.86197 590.367.59 

DESIGN CONDITION' OPTION NO.1 TO"AL ESTIM CONST. COST = $12,194,93256 $\0,686,17650 
DESIGN YEAR' 2050 

F.W. Model Eq. Pop. = 57.20750 93,287.50 
F.W. Model Sew.Ac. = 9,004.81 20,981.33 

2050 Eq. Pop. = 
2050 Sew, Ac. = 

Constant Intel Flow = 

161,728.99 
29,865.17 

600 
+ Engr., ROW, Finane., Contlng (1 .5x) -:::. $18,292,39884 $16.029,264.76 

NOTES UPSTREAM MAINISTATION Upstream Sta. at Pipe Based an City of Fort Warth Master Plan Designations, Stations confirmed by Field Survey 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PflOP. REPL. PIPE 
REPL PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
SOTH CAP. 
ESTIM. REPl. PIPE COST 
ESTIM. PARL PIPE COST 

01113/2000,3:18 PM 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
length of Pipe Segment jn Feet 
Existing Pjpe Diameter in Inches 

Existing GraVity Flow Capacity at Pipe in MGD based an FI Worth Master Plan Data using Cafbrook-White equations 
Year 2000 Flow Rate in Ft. WOr1h Master Plan based on HydroWa(ks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculalions 
Calibration Coeficients used to Compute DeSign Flows based on Model Flows: Flow .. A x Eq Pop .• 8 x Sewered Acres 
Proposed Diameter Pipe shown In H Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope at Model Pipe Using Mannings Eqn.: s = 11629 6)( n)( MGO*1.54 I 0"(8/3) )"2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coet. "AM and "B" and DeSIgn Penod EqUivalent Papulation and Sewered Acres 
Proposed Replacement Pjpe in Inches 
Proposed Replacement Pipe Capacity in MGD = (0"(8/3) x s"(1/2) 11629.6)( n ) 11.54 
Proposed Parallel Pjpe in Inches 
Proposed Parallel Pipe Capacity in MGO = (0"(8/3) x s"(1/2) 11629.6 x n J 11.54 
Combined Capacity ot Existing Pipe and Proposed Parallel Pjpe in MGD 
Estimated Construct jon Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In) x $0. 125/sq in. x length (Fl.) 
Estimated Construction Cost 0' Proposed Parallel Pipe -:::. Area of Pipe (Sq. In.) x $0. 125/sq. in. x length (Ft.) 

COFW Option l.xls 

OPTION 1 

An Cilies Served by City of Fort Wor1h 
Big Foss~ Outfall, Induding NRH, Hallam CIty, 
Richland HillS, Manne G(eek Area, year 2020 
BFX Area, and Constant 6 0 MGD Inlel FacilIty 
Flow. This Option also includes dIversion 
of lillie Fossil Creek Area in Haltom City 
10 this line 

Estirn. Cost Above RH Meter = 
Esti,ll. Cost Below RH. Meter = 
Pe(cenl RH Cost at Tolat line = 
Esli n. Richland HIlls Cost Share" 

$8.497,23951 $7,441,172 82 
$3,697,69306 $3,245,00368 

30.32<1/11 
$5,546,539.58 

3037% 
$4.867.50552 
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BIG FOSf _WER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feeil 

M402NOOQO+50 M280NOJ04-t-97 102 
M402A10020+ 17 M402AJOOOQ+50 1726 
M402A!OO20+90 M402NOO2Q+17 73 
M402AJOO22+40 M402NOO20.90 150 
M402A10023+09 M402NOO22+40 69 
M402A1OO2B+40 M402A/OO23i-09 670 
M402A10032+40 M402A1OO2S-t4D 399 
M402A1OO36 ... 79 M402AJOO32+40 433 
M402NOO40+28 I M402NO036+ 79 361 
M402AJOO45+95 M402N0040'26 559 
M402N0049"'00 M402NOO45+95 307 
M402NOO51 +91 M402NOO49+00 252 
M402NOO54+21 M402N0051 +91 255 
M402N0060+68 M402NOO54+21 645 
M402N0061-t67 M402N006D-t68 99 
M402NOO65-t95 M402N0061-t67 510 
M0402NOO72+ 77 M402N0065+95 691 
M402NOO80-.-76 M402NOO72+ 77 606 
M402NOO85+ 50 M402NOO80+ 78 400 
M0402A1OO86+56 M402A1008S-'-50 151 
M0402A10068+51 M402A10086-.-S6 '66 
M402A10096+65 M402N0088+51 820 
M402A10103+76 M0402NOO96+65 711 
M402A10105+11 M0402A10103-t76 135 
M0402A10109+91 M402N0105+11 607 
M402A10113+81 M402A/0109+91 345 
M402N0117+43 M402A10113-t81 695 
M402A10120+25 M402NOl17+43 126 
M0402B/0123+40 M402N0120-+-25 306 
M402B/0136+74 M4028/0123+40 1160 

14135 
DESIGN CONDITION: OPTION NO.1 
DESIGN YEAR 2070 

NOTES UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. ~A", COEF. "8~ 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 

01113/2000,3:16 PM 

OPTION 1 • I tAR 2070 TABLE F-7 

EXIST. 2000 2020 MODEL MODEL 2070 PROP. REPL PRO,' PARl. ESTIM ESTIM 
PIPE MODEL MODEL 2070 2070 PROP. H.G. DESIGN REPL. PIPE PAR PIPE BOTH REPL. PARAL. I 

EXIST. DIA CAP. FLOW FLOW COEF. COEF. ~i~ SLOPE FLOW PIPE CAP PIP! CAP. CAP. PIPE PIPE 
linl IMGDI IMGDI IMGDI "A" "B" 1(lIfootl IMGDI (in) IMGO) (in, IMGD) IMGD) COST COST , 

54 222.11 lB.94 63.62 ·0.0010 00064 90 0,000350 96.27 96 99.32 )0 83.62 30573 $92.26735 $81.11193 
54 34.03 lB.71 66.59 -0.0011 0.0069 90 0.000375 9960 96 102.85 90 86.59 120.62 1.561.646.69 1.372.541.04 
24 -70.57 16.71 66.61 -00011 00069 90 0.000375 99.61 96 102.88 "0 8661 16.04 66,048.79 56.05069 
24 0.00 18.71 66.61 -0.0011 0.0069 90 0.000375 9961 96 10288 90 6661 86.61 135,716.69 119.282.25 
24 74.31 16.71 66.64 -0.0011 0.0069 90 0000376 99.63 96 102.91 90 8664 160.95 62.42966 54,66983 
54 25.04 16.76 87.43 -0.0011 0.0090 90 0.000363 100.27 96 103.85 90 67 4~ 112.47 767.15679 691.637.02 
54 3567 lB.81 67.66 -00011 0.0090 90 0.000365 10046 96 104.12 10 87.66 123.33 361,006.39 317.290.77 
54 32.39 16.67 67.64 -0.0011 0.0091 64 0000556 100.72 90 105.58 ~4 67.64 120.23 344.32606 299.94802

1 54 29.03 16.92 67.96 -00011 00091 64 0.000559 100.90 90 105.73 34 87.96 
54 33.62 
54 2671 
54 31.72 
54 35.19 
54 29.72 
54 31.88 
54 32.39 
54 31.52 
54 32.23 
54 35.67 
54 29.26 
54 24,42 
54 31.72 
54 21.89 
54 53047 
54 25.06 
54 39.39 
54 40.76 
54 41.74 
54 36,97 
46 31,40 

F .W. Model Eq. Pop 
F .W. Model Sew. Ac. = 

16.97 6607 
16.99 66.14 
18,99 66.19 
19.06 66.23 
3163 66.35 
31.61 8837 
31.54 88.46 
31.50 88.60 
31.45 88.80 
31.43 66.69 
31.43 88.904 
3145 88.99 
31.56 89.19 
31,63 89.37 
31.66 69.42 
31.70 6967 
31.77 89.76 
42.22 90,01 
42.22 90.06 
42.20 90.17 
3376 63.60 

57.207.50 93.267.50 
9.00461 20,961.33 

-0.0011 
-0.0011 
-00011 
-0.0011 
-0.0004 
-0.0004 
-0,0004 
-0.0004 
-0.0004 
-0,0004 
-0.0004 
-0.0004 
-0.00004 
-0,0004 
-0.0004 
-0.0004 
-0.0004 
0.0002 
0.0002 
0.0002 

-00001 

0.0091 
0.0091 
00091 
0.0091 
0.0056 
0.0056 
0.0059 
0.0059 
0,0060 
0.0060 
0.0060 
0,0060 
0.0060 
0.0060 
0.0060 
0.0060 
0.0060 
0.0034 
0.0034 
00034 
0.0045 

64 0.000561 101.07 
64 0.000562 101.16 
64 0.000562 101.19 
64 0000563 101.37 
84 0.000564 128.57 
84 0,000565 128.54 
84 0000566 128.44 
84 0.000568 128.44 
804 0.000570 128.46 
84 0,000571 128047 
84 0.000572 128.50 
84 0.000573 12857 
84 0000575 128,93 
804 0.000577 129.19 
84 0.000578 12929 
84 0,000581 129.53 
84 0.000582 129.74 
84 0.000586 152.44 
84 0,000586 152.47 
64 0.000566 152.50 
66 0.001629 13029 

2070 Eq. Pop. = 160.60177 
2070 Sew. Ac.::; 32,329.98 

Constant Intel Flow = 6,00 

90 
90 
90 
90 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
76 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Surv-ey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Exisling Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGO based On Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWOrks Calculalions 
Year 2020 Flow Rale in Ft. Worth Master Plan based on HydroWOrks Calculations 

116.99 
10566 a4 6607 121.69 
10594 64 88.14 116,85 
10600 /J4 88.19 11991 
106.05 A4 6823 123.42 
126,14 )0 10620 135.92 
126.17 90 10622 13810 
126.30 90 106,33 138,72 
12650 W 10650 13802 
126.78 90 10674 13897 
126.91 90 10685 142.52 
12698 ',0 10691 13617 
127,05 90 106.97 13139 
127.34 90 107,21 138,93 
127.60 90 107,42 129.31 
127.67 90 107.48 160,95 
128,02 90 107.78 132.86 
128,15 90 107.89 147.28 
128.51 90 10819 14897 
128.58 90 10825 14999 
128,74 90 106.36 145.35 
130.52 72 105.43 136.83 

TOTAL ESTIM CONST. COST = 
+ Engr" ROW, Finane., Conllng (1 5x) = 

Avg. Estimated Per Fool Cost::; 

OPTION 1 

267.07260 250.072 13' 
444.52517 387,23081 
244,131.00 212.66522 
200.39417 174.56559 
202.77962 176.64375 
583,581.76 512,91365 

89,573 01 78,72628 
461.436,74 405.55963 
625.201 54 549.49354 
731.060.56 642.53369 
361,911,17 318,085,99, 
136.621 47 120.077 46

1 152.00269 133.596.11 
741.917 89 652,07627 
643.297.10 565.397,84 
122.14502 107,35402 
730,15578 641,738048 
312,148.38 274,349,16 
626.62065 552,674040 
114,00202 100.19709 
278.67160 244.92621 
692.661 97 590.36759 

$12.194.93256 $10.666.17650 
$16.292.39664 $16.029.26476 

$1.294.12 $1.134.01 

All Cities Served by City of Fort Worth 

Cahbration Coefidents used 10 Compute Design Flows based on Model Flows: Ftow:;: A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

Big Fossil Outtatl, Including NRH, Haltom City, 
Richland Hills. Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGD Intel Facility 
Flow. This Option also includes dIverSion 
of Little Fossil Creek. Area in Haltom City 
to thiS line 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = ( 16296 x n x MG06, ,54 1 0"'(8/3) ]"'2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. ~N and "B~ and DeSign Period Equivalent Poputation and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = (0"(813) x s"(1I2) 11629.6 x n 1/1 54 
Proposed Parallel Pipe in Inches 
Proposed Parallel PIpe Capacity in MGD = I 0"(813) x s"'(ll2) 11629.6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Paratlel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq, In.) x $0.125/sq in, x length (Ft ) 

COFW OptIOn 1.xls 

Estim. Cost Above R H Meter = 
Estlm Cost Below RH Meter = 
Percel~1 R H. Cost of Total line = 
Estim. ':;:Ichland Hills Cost Share = 

$8,497.23951 $7,0441.17282 
$3.697.693.06 $3.245.003.66 

30.32% 30.37% 
$5.546,539.56 $4.667.50552 
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OPTION 2 



BIG FOSSIL 'eWER STUDY 

UPSTREAM 
MAIN/STATION 

M402NOOOQ·50 
M402A10020+ 17 
M402A10020+9Q 
M402AJOO22-t-40 
M402N0023.09 
M402A10028+40 
M402A10032+40 
M402N0036' 79 
M402AJOO4Q+ 28 
M402A1004S·95 
M402A10049+00 
M402A/OO51-t91 
M4Q2A100S4+21 
M402A10060+68 
M402NOO61i-67 
M402NOO6S-tg5 
M4Q2A1oon-t 77 
M402NOOBO-t 78 
M402NOO8S-t50 
M4Q2NOO86-tS6 
M402NOO8Bt-51 
M4Q2A10096-t6S 
M402A10103-t 76 
M402A10105-tl1 
M402A10109-t91 
M402A10113-tS1 
M402A10117-t43 
M402A10120-t25 
M402B/0123t-40 
M402B10136-t74 

DESIGN CONDITION' 
DESIGN YEAR: 

NOTES' 

DOWNSTREAM LENGTH 
MAIN/STATION Ifeell 

M260N0304+97 
f1402NOOOO+SO 
M402A10020+ 17 
M402N0020'90 
M402lvOO22+40 
M402A10023+Q9 
M402N0028'40 
M402A10032-t40 
M402N0036. 79 
M402A10040+28 
M402A1D045+95 
M402A10049+00 
M402NOO51 +91 
M402A10054+21 
M402A10060-t68 
M402N0061-t67 
M402N0065-t95 
M402Noon-t 77 
M402NOO80-t 78 
M402NOO85t-50 
M402A10086+56 
M402NOO66+S1 
M402NOOS6-t65 
M402A10103-t 76 
M402N010S-tl1 
M402A1010S-t91 
M402A10113-t81 
M402A/0117+43 
M402N0120-t25 
M402B/O 123 -t 40 

OPTION NO, 2 
2000 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA, 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA, 
MODEL H,G SLOPE 
DESIGN FLOW 
PROP. REPl. PIPE 
REPl. PIPE CAP. 
PROP, PARl. PIPE 
PARl. PIPE CAP, 
BOTH CAP, 
ESTIM REPL. PIPE COST 
ESTIM. PARl. PIPE COST 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 

99 
510 
691 
808 
400 
151 
168 
820 
711 
135 
807 
345 
695 
126 
308 

1160 

01113/2000,320 P"A 

OPTION 2 - YEAR 2000 TABlE F-I 

EXIST. 2000 2020 MODEL MODEL 2000 PROP. REPL ['ROP PARL ESTIM ESTIM 
PIPE MODEL MODEL 2000 2000 PROP. HG. DESIGN REPL. PIPE PARL PIPE BOTH REPL PARAl 

EXIS:,DIA CAP FLOW FLOW COEF COEF D~~ SLOPE FLOW PIPE CAP. PIPE CAP. CAP PIPE PIPE 
lin (MGD) IMGD) (MGD) "A" "B" lin IlUfooll (MGD) (in) (MGDI (inl (MGDI (MGDI COST COST 

54 222.11 1894 8362 -0.0010 0.0084 90 0000350 4623 72 46.12 60 28.36 250,47 $51,911.63 $36,049.75 
54 3403 1871 86.59 -0.0011 0.0089 90 0000375 46.52 72 4776 60 2937 63.40 878,42626 610,01824 
24 -70.57 18.71 86.61 -0.0011 0.0089 90 0.000375 4652 72 4777 60 2938 -4119 37,152.44 25,800_31 1 

24 0.00 18.71 86.61 -00011 00089 90 0.000375 46.52 72 47.77 60 29.38 2938 76,34064 53,014.33 
24 74.31 18.71 86.64 -0.0011 0.0089 90 0.000376 46.53 72 47.79 60 29.39 103.70 35,11669 24,38659 
54 25.04 18.78 87.43 -0,0011 0.0090 90 0.000383 46.77 72 48.22 60 129.65 54.69 442,77569 307.48312 
54 35.67 18.81 87.66 -0.0011 0.0090 90 0.000385 46.85 72 48.35 60 29.73 65.40 203,066.09 141,01812 
54 3239 18.87 87.84 -0,0011 0.0091 84 0.000558 46.96 72 5823 60 3581 6820 220,36997 153,03470 
54 29.03 18.92 87,96 -00011 00091 84 0000559 47.05 72 58.31 60 35.86 64.89 183,72647 127,58782 
54 33.82 18.97 88.07 -0.0011 0.0091 84 0.000561 47.14 72 58.39 60 35.90 69.72 284,496.11 197,566.74 
54 28,71 18,99 88,14 -0.0011 0.0091 84 0.000562 47,18 72 58.43 60 3593 6464 156.243.84 108,50266 
54 31.72 18.99 88,19 -00011 00091 84 0.000562 47.18 72 5846 60 3595 6767 128,25227 89,06408

i 54 3519 1906 88.23 -D.OOll 0.0091 84 0.000563 47.28 72 58.49 60 35.97 71.16 129,77908 90,124.36 
54 29.72 31.63 68.35 -0.0004 0.0058 84 0.000564 6320 78 7251 66 46.44 7616 385,255.15 275,833571 54 31.86 31.61 88.37 -00004 0,0058 84 0.000565 63.18 78 72.52 66 46.45 78,33 59,13219 42,337,24 
54 32.39 31.54 88.46 ·0.0004 0.0059 84 0,000566 63_11 78 7260 66 4650 78.89 304,620,35 218,100.96 
54 3152 3150 88.60 ·0.0004 0.0059 84 0.000568 63.09 78 72.71 66 46,57 7809 412,730.71 295,505,42 
54 32.23 31.45 88.80 -0.0004 00060 84 0,OOOS70 6306 78 72.88 66 4668 78.91 482,614.20 345,540.34 
54 3567 31.43 88,89 ·0.0004 0.0060 84 0.000571 63.06 78 72.95 66 46,73 82,40 238,91792 171,059,58 
54 29.26 31,43 88.94 ·0.0004 0.0060 84 0,000572 6307 78 7299 66 46.75 76 01 90,191,51 64,57499 
54 2442 31.45 66.99 -0.0004 0.0060 84 0.000573 63.10 78 73.03 66 46,78 71.20 100,345.53 71,845.02 
54 31.72 31.56 89.19 -0.0004 0.0060 84 0.000575 6328 78 7320 66 4688 7860 489.781.73 350.67213 
54 21.89 3163 89.37 -0.0004 0.0060 84 0.000577 63.40 78 73.34 66 4698 68.87 424.67660 304,05840 
54 53.47 3166 89.42 -0.0004 00060 84 0.000578 63.45 78 7339 66 47.00 100 47 80,63480 57.732.61 
54 2508 31.70 89.67 -00004 00060 84 0.000581 6355 78 7359 66 47.14 7222 482,01690 345,11269 
54 39.39 31.77 8976 -0.0004 0.0060 84 0000582 63.66 78 7366 66 47.18 8657 206,06671 147,53688 
54 40.78 42.22 9001 0.0002 0.0034 84 0.000586 76.92 78 73.87 66 47.31 88.09 415,11989 297,21601 
54 41,74 42.22 90,06 0.0002 0.0034 84 0000586 76.93 78 7391 66 4734 8908 75,25914 53,88377 
54 36.97 42.20 90.17 00002 00034 84 0.000588 76.93 78 7400 66 4740 8437 183,96680 131.71587 48 31.40 3378 8360 -00001 0.0045 66 0001829 6500 78 13052 661 ~360 11500 692,86197 496.072 77 

rOTAL ESTIM. CONST. COST = $7,951,849.27 $5,632,45108 F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac. = 

57,207.50 93,287.50 
9,004.81 20,981.33 

2000 Eq. Pop, = 90,518.25 
2000 Sew. Ac. = 15,473.77 -t Engr., RGW, Flnanc., Canting. (1 5x) = $11,927,773.91 $8.448.67661 

Constant Intel Flow = 6,00 

Upstream Sta. of Pipe Based on Cily of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

EXisting Gravity Flow Capadty of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook·While equations 
Year 2000 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficienls used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. -t B x Sewered Acres 
Proposed Diameter Pipe shown in Fl. Worth Master Plan for the Year 2020 DeSign 

OPTION 2 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Indudlng NRH, Hallam City, 
Richland HIlls, year 2020 BFX Area, and Constant 
6,0 MGD Inlel Facility Flow. This Option also includes 
diversion of Ullie Fossil Creek Area in Haltom City 

Computed HVdraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s =, 16296 x n x MGool ,541 0"(8/3) )"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coer. MA" and -B" and DeSign Period EqUivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

10 this line. The Marine Creek Area is not Included In 
this model 

Proposed Replacement Pipe Capacity in MGD = (0 11(8/3) x S"(1/2) /1629,6 x n) /1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD ='0"(8/3) x 5"(1/2) 11629.6 x n ) /1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost at Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $O.12S/sq in. x length (Ft.) 
Estimated Conslruction Cost of Proposed Parallel Pipe = Area of Pipe (Sq, In.) x $O.12S/sq. in. x length (Ft ) 

COFW Option 2.xls 

Esllm, Cost Above R H. Meter = 
i ~>tim. Cost Below R.H. Meter = 
J 'srcent R.H. Cosl of Total Une = 
I ~Iim. Richland Hills Cost Share: 

$5,822,96338 
$2,128,885.90 

26.77% 
$3,193,32885 

$4,154,05809 
$1,478,392.98 

2625% 
$2,217,58948 
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BIG FOSSIL ocWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/ST AnON (feel) 

M4D2NOOOO+50 M280N0304+97 102 
M402N0020+ 17 M401NOOOQ+50 1726 
M402AJOO20"'90 M402A/OO20·17 73 
M402NOO22+40 M402NOO20+90 150 
M402A10023+09 M402NOO22+40 69 
M402AJOO28·4D M402AJOQ23+09 870 
M402A10032*40 M402A10028+40 399 
M402A10036+ 79 M402A10032+40 433 
M402A10040+ 28 M402A10036.79 361 
M402A1004S.95 M402,AJOO40-t 28 559 
M402AJOO49+00 Mi02NOO45+95 307 
M40ZAJOO51 +91 M40ZAJOO49+00 252 
M402A10054+21 M402N0051 +91 255 
M402A/D060T68 M402NO054 t 21 645 
M402A10061 +67 M40ZAlOO60+68 99 
M402A1006Si-95 M402A10061 +67 510 
M402A1oo72+ 77 M402A10065+95 691 
M402N0080+ 78 M402NOO72-+ 77 808 
M402NOO85+50 M·'02NOO80-+ 78 400 
M402NOO86+56 "4402NOO85-+50 151 
M402N0088-+51 M402A10086+56 168 
M402N0096-+65 M402N0088-+51 820 
M402N0103+75 M402NOQ96-+65 711 
M402NO 1 05-+ 11 M402N0103-+76 135 
M402A10109+91 M402N0105+11 807 
M402A10113+81 M402A10109+91 345 
M402N0117+43 M402A10113+81 695 
M402A10120+25 M402A10117+43 126 
M402B/0 123+40 M402A10 120+ 25 308 
M402B/0136+74 M4028/0123+40 1160 

DESIGN CONDITION: OPTION NO.2 
DESIGN YEAR' 2005 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXISTOIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL HG. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL PIPE CAP. 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE CDST 

01113/2000,3:20 PM 

OPTION 2 - yEAR 2005 TABLE F-2 

EXIST. 2000 2020 MODEL MODEL 2005 PROP REPL. PROP PARL. ESTIM ESTIM 
PIPE MODEL MODEL 2005 2005 PROP. H.G. DESIGN REPL PIPE PARL. PIPE BOTH REPL. PARAL 

EXI~;~\DIA CAP. ~LO~ irLO~ COEF COEF. DIA SLOPE FLOW PIPE CAP PIPE CAP. CAP PIPE PIPE 
IMGD\ MGO MGD "A" "B" fin\ IfUfoon IMGO\ lin\ fMGO) lin) (MGO\ (MGO\ COST COST 

54 222.11 18.94 83.62 -00010 0_0084 90 0.000350 5168 78 5709 66 3657 258.68 $60,924.07 $43,620191 54 34.03 1871 86.59 -0.0011 0.0089 90 0000375 52.15 78 59.12 66 3787 71.90 1,030,930.82 738,122.07 
24 -70.57 18.71 86.61 -0,0011 00089 90 0000375 52.16 78 5913 66 3788 -3269 43,602.52 31,21837 
24 000 18.71 86.61 -0.0011 0.0089 90 0.000375 52.16 78 59.13 66 37.88 3786 89,59422 64,147.34 
24 74.31 18.71 86.64 -00011 0.0089 90 0.000376 52.17 78 59.15 66 37.69 112.20 41,213.34 29,507.78 
54 25.04 18.78 87.43 -00011 00090 90 0.000383 52.46 78 59.69 66 3824 63.28 519.646.47 372,05456 
54 35.67 18.81 87.66 -0.0011 00090 90 0.000385 52.56 78 59.85 66 38.34 74.01 238,320.62 170,63193 
54 3239 18.87 87.84 -00011 0.0091 84 0.000558 52.68 78 72.09 66 46.17 78.56 258,62865 185,171.99 
54 2903 18.92 87.96 -0.0011 0.0091 84 0.000559 52.77 78 72.19 66 46.24 7527 215,62342 154,381.27 
54 33.82 18.97 88.07 -0.0011 0.0091 84 0000561 5287 78 72.28 66 46.29 80.11 333,887.79 239,055.76 
54 28.71 18.99 88.14 -0.0011 0.0091 84 0000562 52.91 78 72.33 66 4633 75.04 183,36950 131,28822 
54 31.72 18.99 88.19 -0.0011 0.0091 84 0.000562 52.92 78 72.38 66 46.36 7808 150,518.29 107,16753

1 54 35.19 1906 88.23 -00011 0.0091 84 0.000563 53.02 78 72.41 66 46.38 81.57 152,310.17 109,050.48 
54 29.72 31.63 88.35 -00004 0.0058 84 0.000564 69.07 78 72.51 66 46.44 76.16 385,255.15 275.833.571 
54 31.88 31.61 88.37 -0.0004 0.0058 84 0000565 69.05 78 72.52 66 4645 7833 59,13219 42,337241 54 32.39 31.54 88.46 -0.0004 0.0059 84 0.000566 68,99 78 7260 66 4650 78.89 304,620.35 218.100.96 
54 31.52 31.50 8860 -0.0004 0.0059 84 0000568 68.97 78 7271 66 46.57 78.09 412,73071 295,505.42 
54 32.23 31.45 8BBO -00004 0.0060 84 0.000570 68.96 78 72.88 66 4668 7891 482,61420 345,540.34 
54 35.67 31.43 88.89 -0.0004 0.0060 84 0.000571 68.96 78 7295 66 46.73 8240 238,917.92 171,05958 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 68,97 78 72 99 66 4675 7601 90,191.51 64,57499 
54 2442 31.45 88,99 -0.0004 00060 84 0,000573 69.01 78 7303 66 46.78 71,20 100,345,53 71,84502 
54 31.72 31.56 89.19 -00004 0.0060 84 0.000575 69.20 78 7320 66 46.88 78.50 489,781.73 350,672 13 
54 21.89 31.63 89.37 -0.0004 0.0060 84 0000577 69.34 76 73.34 66 4698 68.87 424,676,60 304,058.40 
54 53.47 31.66 89.42 -0.0004 0.0060 84 0000578 69.39 78 73.39 66 47,00 100,47 80,634.80 57,73261 
54 25.08 31.70 89.67 -0.0004 0.0060 84 0,000581 69.50 78 7359 66 47.14 72 22 482,01690 345,11269 
54 3939 31.77 8976 -0.0004 0.0060 84 0.000582 69.62 78 73.66 66 47.18 86.57 206,066.71 147,53888 
54 40.78 4222 90.01 00002 0.0034 84 0.000586 83.00 78 7387 66 47.31 8809 415,11989 297,21601 
54 41.74 42.22 90.06 0.0002 0.0034 84 0000586 83.01 78 7391 66 47.34 8908 75,259.14 53,88377 
54 3697 42.20 9017 0.0002 0,0034 84 0.000588 83.02 78 74,00 66 47.40 84.37 183,966,80 131,715,87 
48 31.40 3378 83.60 -00001 0.0045 66 0.001829 70.59 78 13052 66 83.60 11500 692.861.97 496.072 77 -

TOT',L ESTIM CONST. COST = $8,442.161 98 FW. Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

2005 Eq. Pop. = 
2005 Sew, Ac. = 

Constant Intel Flow = 

96.94688 
16,88220 

6.00 
+ EngL, ROW, Flnanc., Conting, (1.5x) = $12,664,142.97 

$6,044,817.75 
$9,067,22662 

Upstream Sta. of Pipe Based on City of Fort Wonh Master Ptan Designations, Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Wonh Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGO based on FI. Worth Master Plan Data using Colbrook-While equations 
Year 2000 Flow Rate in Ft. Wonh Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

OPTION 2 

All Cities Served by City of Fon Wonh 
Big Fossil Outfall, Inctuding NRH, Haltom City. 
Richland Hills, year 2020 BFX Area, and Constant 
6,0 MGD Inlel Facility Flow. This Opllon also includes 
diversion of lillie Fossil Creek Alea in Hallom City 
to this line, The Marine Creek Area IS not induded in 
this model 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn,; s ""(1629,6 x n x MGO*1.54 I 0"(8/3) )"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coet. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

Proposed Replacement Pipe Capacity in MGD = (0"(8/3) x s"(1/2) 1 1629.6 x n )/1,54 
Proposed Parallel Pipe in Inches 

Proposed Parallel Pipe Capacity in MGD = [0"(8/3) x s"(1/2) 11629.6 x n )/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 

Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq, In.) x $0 125/sq in. x Length (Ft) 
Estimated Construction Cost of Proposed Parallel Pipe'" Area of Pipe (Sq. In) x $O.125/sq. In. x Length (Ft,) 

COFW Option 2.xls 

Estim. Cost Above RH Meter "" 
Eslim. Cost Below R H. Meier:: 
Percent RH. Cost of T alai Line :: 
Esli:ll. Richland Hills Cost Share' 

$5,944,277.84 
$2,498,48414 

29.59% 
$3,147,72621 

$4,255,96224 
$1,788,85551 

2959% 
$2,683.28327 
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BIG FOSSIL "eWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402NOOOO+ 50 M2BON0304+97 102 
M402AiOO20+ 17 M402NOooO' 50 1726 
M402A10020+90 M402NOQ20·'7 73 
M4DZAlOO22+4D M402A10020+90 150 
M402AJOO23+09 M402A10022+40 69 
M402A1002B+4Q M402A10023+09 870 
M40ZAlOO32+40 M402A10028+40 399 
M402A10036+ 79 M4QZAlOQ32+4Q 433 
M402N0040'28 M402A10036-t 79 361 
M402A1004S-t95 M402A10040+28 559 
M401AlO049+OQ M402AJOO45+95 307 
M4D2NOO51+91 M402A10049+00 252 
M402A10054+21 M402A10Q51 +91 255 
M402N0060+68 M402A10Q54+21 645 
M402NOO61-+-67 M402AJ0060-+-68 99 
M402AJOO65t95 M402A10061+67 510 
M402N0072+ 77 M \02A10065-+-95 691 
M40ZAJOO80-+-78 M402A10072-+-77 808 
M402A1OO85-+-50 M402N0080+ 78 400 
M402NOO86+56 M402NOO85-+-50 151 
M402N0088-+-S1 M402AJOO86-+-56 168 
M402AJOO96t65 M402A10Q88-+-51 820 
M402A10103-+-76 M40ZAJOO96-+-65 711 
M40ZAlO 1 05-+- 11 M402A10103-+-76 135 
M402A10109+91 M40ZAJ0105+11 807 
M402NOl13+81 M402A10109-+-91 345 
M402A10117-t43 M402AJ0113-+-Bl 695 
M402AJ0120i- 25 M402N0117i-43 126 
M402B/0123i-40 M402AJ0120+25 308 
M402B/0136+74 M402B/0123-t40 1160 

DESIGN CONDITION' OPTION NO, 2 
DESIGN YEAR: 2010 

EXIST. 
PIPE 

EXI~r DIA CAP 
,n) IMGDl 

54 222.11 
54 34.03 
24 -70.57 
24 0.00 
24 74.31 
54 2504 
54 35.67 
54 32.39 
54 2903 
54 3382 
54 2B.71 

54 31.72 
54 35.19 
54 29,72 
54 31.B8 
54 32.39 
54 31,52 
54 32,23 
54 35.67 
54 29.26 
54 2442 
54 31,72 
54 21.89 
54 53.47 
54 25.08 
54 39.39 
54 40.78 
54 41.74 
54 36.97 
48 31.40 

F.W. Model Eq. Pop. = 
F.W. Model Sew_ Ac. = 

2000 2020 
MODEL MODEL 

FLO~ FLOW 
IMGD (MGD) 

1894 83.62 
1871 86.59 
18.71 86,61 
18.71 86.61 
18.71 8664 
18.78 87.43 
1881 87,66 
18.87 87.84 
18.92 87,96 
18.97 8807 
18,99 88.14 
18.99 88.19 
19.06 88.23 
31.63 88.35 
31.61 8837 
31.54 88.46 
31.50 8860 
31.45 8880 
31.43 88.89 
31.43 88.94 
31.45 8899 
31,56 89,19 
31.63 89.37 
31.66 89.42 
31.70 89.67 
31,77 8976 
42.22 90.01 
4222 90.06 
4220 90.17 
33.78 83.60 

57,207.50 93,287.50 
9,004.81 20,981.33 

) 

OPTION 2 - YeAR 2010 

2010 2010 
COEF. COEF. 

"A" "B" 

-00010 0.0084 
-0.0011 0.0089 
-0.0011 0.0089 
-0.0011 00089 
-0.0011 0.0089 
·0,0011 0.0090 
-00011 0.0090 
-0.0011 0.0091 
-0.0011 0.0091 
-0.0011 0.0091 
-00011 0.0091 
-0.0011 0.0091 
-0.0011 0,0091 
-0.0004 00058 
-0.0004 0.0058 
-00004 0.0059 
-0.0004 0.0059 
..0.0004 0.0060 
-0.0004 0,0060 
-0.0004 0.0060 
-00004 00060 
-0.0004 00060 
-0.0004 0.0060 
-00004 0.0060 
-0.0004 0.0060 
-00004 0.0060 
0.0002 0.0034 
00002 0.0034 
0.0002 0.0034 

-0.0001 0.0045 

MODEL MODEL 2010 
PROP. H.G DESIGN 

~il~ 7.LO~~ 
fUfool ;,LO~ MGD 

90 0.000350 54.68 
90 0.000375 55.19 
90 0000375 55.19 
90 0000375 55.19 
90 0.000376 55.20 
90 0.000383 55.51 
90 0.000385 5561 
84 0.000558 5575 
84 0000559 5585 
84 0.000561 55.94 
84 0.000562 55.99 
84 0.000562 56.00 
84 0,000563 56.11 
84 0000564 73.24 
84 0.000565 73.22 
84 0.000566 73.15 
84 0000568 73.13 
84 0.000570 73.12 
84 0.000571 7311 
84 0.000572 73,13 
84 0.000573 73.17 
84 0.000575 73.37 
84 0000577 7352 
84 0.000578 7357 
84 0000581 73.70 
84 0.000582 73.82 
84 0000586 88.09 
84 0.000586 88.11 
84 0.000588 88.11 
66 0001829 74.86 

2010 Eq. Pop = 103,37550 
2010 Sew. Ac. = 17,99B.52 

Conslant Inlel Flow = 6.00 

PROP REPL. PROP PARL ESTIM 
REPL PIPE PARL PIPE BOTH REPL 
PIPE CAP PiPE CAPj ) (~AP PIPE 
(,n) (MGD) (i,,) (MGD MGD) COST 

78 57.09 66 3657 25868 $60,92407 
78 59.12 66 37.87 71.90 1.030,930.82 
78 59.13 66 37.88 -3269 43,602.52 
78 59.13 66 3788 37.88 89,594.22 
78 59,15 66 37.89 112.20 41,213.34 
78 5969 66 38.124 63.28 519,64647 
78 59.85 66 38.34 7401 238,32062 
78 72.09 66 46.17 7856 258,62865 
76 72 19 66 4624 7527 215,62342 
78 72.28 66 46.29 80.11 333,887.79 
78 72.33 66 4633 7504 183,36950 
78 72.36 66 46.36 7808 150,51829 
18 72.41 66 46.38 81.57 152,31017 
84 88.35 78 7251 10223 446,604.78 
84 88.37 78 72.52 104.40 68,579.34 
84 88.46 78 72.60 10499 353,28750 
84 8860 78 72.71 104.23 478,669.93 
84 88.80 78 72.88 105.11 559,718.24 
84 8889 78 7295 10862 - 277,08824 
84 88.94 78 72.99 10225 104,600.81 
84 88.99 76 73.03 97.45 116,37706 
84 89.19 78 7320 104,92 568,030.89 
84 89.37 78 73.34 9523 492,524.34 
84 89.42 78 7339 12686 93,51728 
84 8967 78 7359 9867 559,025.52 
84 89,76 78 7366 113.05 238,96661 
84 9001 76 73.87 114.65 481,440.61 
84 9006 78 73.91 11565 87,28279 
84 90.17 78 74.00 110.97 213,357.94 
64 77 01 78 130.52 16192 466,46328 

TOTIIL ESTIM. CONST, COST = $8,924,32728 
-+- EngL, ROW, Financ., Conling. (1.5x) = $13,386,490.92 

TABLE F-3 

ESTIM 
PARAL 

PIPE 
COST 

$43,62019 
738,122.07 

31.21837 
64,14734 
29,50778 

372,05458 
170,631 93 
185,171 99 
154,38127 
239.055.76 
131,28822 
107,76753 
109,05048 
385,255.15 

59,13219 
304,62035 
412,730.71 
482,61420 
238,91792 
90,19151 

100,34553 
489,781 73 
424,67660 
80,63480 

482,01690 

206,06671 
415.11989 

75,259.14 
183,96680 
692,861 97 

$7,500,209 58 
$11,250,31437 

NOTES UPSTREAM MAIN/STATION Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey OPTION 2 
UPSTREAM MAIN/STATION 
lENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP, REPL. PIPE 
REPL PIPE CAP. 
PROP. PARL PIPE 
PARL, PIPE CAP, 
BOTH CAP 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE COST 

01/13/2000,3:20 PM 

Downstream Sla. of Pipe Based on Cityof Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 

Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Wor1h Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculalions 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 

Calibration Coeflcients used 10 Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. i- B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

All Cities Served by Cily of Fort Worth 

Big FOSSil Outfall, Including NRH, Hallam City, 

Richland Hills, year 2020 BFX Area, and Constant 
6.0 MGD Intel Facility Flow This Option also includes 
diversion of llitle Fossil Creek Area In Hallam City 

Computed Hydraulic Gradienl Stope of Model Pipe Using Mannings Eqn.: s = (1629.6 x n x MG001.54 1 0"'(8/3) ]"'2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef, "AM and HB" and DeSign Period Equivalent Populalion and Sewered Acres 
Proposed Replacement Pipe in Inches 

10 this hne The Marine Creek Area IS nol Included in 
this model 

Proposed Replacement Pipe Capacity in MGO = [0"(8/3) x s"(1/2) f 1629 6 x n ]/1 54 
Proposed Parallel Pipe in Inches 

Proposed Parallel Pipe Capacily in MGO = (0"(8/3) x 5"'(1/2) f 1629 6 x n J 11 .54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 

Estimated Construction Cost of Proposed Replacement Pipe = Nea of Pipe (Sq. In.) x $0 125/sq. in. x length (Ft.) 
Estimaled Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0. 125/sq In. x length (FI ) 

COFW Option 2.xls 

Estim. Cost Above R H. Meter = 
Estim. Cost Below RH. Meier = 
Percenl R.H. Cost of Total line :; 

Estlm. Richland Hills Cost Share = 

$6,425,84314 
$2,498,464.14 

2B.00% 
$3,747,72621 

$5,711,35407 
$1,788,85551 

2385% 

$2,683,28327 
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BIG FO~ ... C::WER STUDY OPTION _ I t:AR 2015 TABLE F-4 

EXIST. 2000 2020 MODEL MODEL 2015 PROP. REPL PROP PARL ESTIM ESTIM I PIPE MODEL MODEL 2015 2015 PROP. H.G DESIGN REPL PIPE PPHL. PIPE BOTH REPL PARAL 
UPSTREAM DOWNSTREAM LENGTH EXIST. DIA CAP. FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP. PiPE CAP. CAP PIPE PIPE 

MAIN/STATION MAIN/STATION (feel) (in) (MGD) (MGD) /MGOI "A" "B" (in) (fUfDDI) (MGD) (in) (MGD) I:n) IMGD) (MGD) COST COST 

M402NOOOO' 50 M280Al0304+97 102 54 222.11 16.94 63.62 -00010 0.0064 90 0.000350 66.06 64 69.57 64 69.57 29166 $70,657.50 $70,657.50 
M402A10020+ 17 M402A10000+ 50 1726 54 34.03 16.71 66.59 -0.0011 0.0069 90 0000375 69.19 64 72.04 64 72.04 106.07 1,195,635.75 1,195,63575 
M402A10020+90 M402A10020+ 17 73 24 -70.57 16.71 66.61 -00011 0.0069 90 0.000375 69.20 64 72.06 64 72 06 149 50,566.60 50,56660 
M402A10022+40 M402A10020+90 150 24 0.00 1671 8661 -0.0011 00069 90 0.000375 69.20 84 72.06 64 72.06 72.06 103,90809 103,90609 
M402A10023+09 M402A10022+40 69 24 74.31 16,71 66.64 -0.0011 0.0069 90 0.000376 69.21 64 72.06 64 72.06 14639 47,797.72 47,797.72 
M402A10028+40 M402A10023+09 870 54 25.04 18.76 67.43 -0.0011 0.0090 90 0000383 69.67 84 72 74 78 5969 6473 602,66692 519,646,47 
M402A10032+40 M402A10028+40 399 54 35.67 18.81 87.66 -0.0011 0.0090 90 0000385 69.81 84 72.93 78 59.85 9552 276,395.52 238,320.62 
M402N0036.79 M402A10032+40 433 54 32.39 18.87 87.84 -0.0011 0,0091 84 0000558 69.97 84 67.64 76 72 09 104.46 299,94602 256,62865 
M402A10040t28 M402A10036+ 79 361 54 29.03 1892 B7.96 -0.0011 0.0091 64 0.000559 70.06 64 67.96 78 72.19 101,22 250,072.13 215,623.42 
M402A10045+95 M402A10040+28 559 54 33.B2 18.97 8807 -00011 00091 84 0,000561 70.20 84 8807 78 72.28 10610 387,23081 333,887.79, 
M402A10049+00 M402A10045+95 307 54 28.71 18.99 88.14 -0.0011 0.0091 84 0000562 70.25 84 88.14 78 72.33 101.04 212,66522 183,36950; 
M402A10051 +91 M402A10049+00 252 54 31,72 18.99 88.19 -0.0011 0.0091 84 0000562 70.28 84 8819 78 72.3B 104,10 174,565.59 150,51829 
M402,AJOO54+21 M402A10051 +91 255 54 35.19 19.06 88.23 -0.0011 0.0091 84 0000563 70.38 84 88,23 78 72.41 107.60 176.64375 152,310 17 
M402A10060+68 M402N0054'21 645 54 29,72 31.63 68.35 -00004 0.0058 84 0.000564 65.67 84 8835 78 72.51 102.23 446,804.76 385,255 15 
M402N0061 '67 M402NOO60'68 99 54 31.68 31.61 68.37 -0.0004 0.0058 84 0.000565 85.66 84 8837 78 72.52 104.40 68,579.34 59,13219 
M402A10065+95 M402A10061 t67 510 54 32,39 31,54 8846 -00004 0,0059 84 0.000566 85.61 84 88.46 78 72 60 104.99 353,28750 304,620.35 
M402A10072+ 77 M402A10065+95 691 54 31.52 31.50 88.60 -0.0004 0.0059 84 0000568 85.63 B4 86.60 76 7271 10423 478,66993 412,730.71 
M402A10080+ 78 M402,AJOO12+ 77 808 54 3223 31.45 86.80 -00004 0,0060 84 0000570 85.66 84 88.80 78 7288 10511 559,71824 482,614.20 
M402A10085+50 M402A10080+ 78 400 54 35.67 31.43 88.69 -0.0004 0.0060 84 0000571 85.66 84 88.89 76 72 95 108.62 277,08824 238,917.92 
M402A10086+56 M412A10085+50 151 54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 B5.70 84 88.94 78 72.99 102.25 104,600.81 90,191,51 
M402A10088+51 M402A10086+56 168 54 24,42 31.45 8899 -0.0004 0.0060 84 0.000573 65.75 84 8899 76 7303 9745 116,37706 100,34553 
M402A10096+65 M402A10088+51 820 54 31.72 31.56 89.19 -0.0004 0.0060 64 0.000575 8596 84 89.19 78 73.20 104.92 568,03089 489,781 73 
M402A10103+ 76 M402A10096+65 711 54 21.89 31.63 89.37 -0.0004 00060 84 0000577 86.15 84 89.37 78 73.34 9523 492,52434 424,67660 
M402A10105+11 M402A10103+76 135 54 5347 3166 8942 -0.0004 0.0060 84 0.000578 86.21 64 69.42 78 73.39 12686 93,5f7.28 80,634.80 
M402A10109+91 M402A10105+11 807 54 2508 31.70 69.67 -0.0004 0.0060 84 0.000581 86.37 84 8967 78 7359 9867 559,025,52 482,01690 
M402A10113+61 M402N0109+91 345 54 39.39 31.77 89.76 -0.0004 0.0060 84 0.0005B2 8650 B4 89.76 7B 73.66 11305 238,98861 206,066,71 
M402NOl17+43 M402N0113+81 695 54 40.7B 42.22 90.01 0.0002 0,0034 B4 o 0005B6 99.2B B4 90,01 7B 73.87 11465 481,44081 415,11989 
M402N0120+25 M4C2A10117+43 126 54 41.74 42.22 90.06 0.0002 0,0034 B4 0.000586 99.31 B4 9006 7B 73.91 115.65 B7,2B2.79 75,25914 
M4028/0123+40 M402A10120+25 306 54 36.97 42.20 90,17 0.0002 0.0034 64 0.00058B 9933 84 9017 7B 7400 110.97 213,35794 163,96680 
M402B/0136+74 M402B/0123t40 1160 4B 31,40 33.78 B3.60 -0,0001 0.0045 66 0001629 8605 B4 15904 7B 13052 16192 B03,555~9 69?,861 97; 

DESIGN CONDITION: OPTION NO, 2 TOPL ESTIM CONST, COST = $9,791,60561 $8,645,06467 
DESIGN YEAR: 2015 

F.W. Model Eq. Pop, = 
F .W. Model Sew. Ac. = 

57,207.50 93,267,50 
9,004.81 20,981.33 

2015 Eq. Pop = 
2015 Sew. Ac ... 

112,980.75 
20,73007 

6.00 
+ Engr, ROW, ~inanc., Canting. (l,Sx) = $14,667,408,42 $12,967,59700 

NOTES 

Constant Intel Flow = 

UPSTREAM MAIN/STATION Upstream Sta, of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF, "A", COEF, "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPI. PIPE 
REPL. PIPE CAP. 
PROP. PARI. PIPE 
PARI. PIPE CAP 
BOTH CAP. 
ESTIM REPL. PIPE COST 
ESTIM. PARL PIPE COST 

0111312000,3:20 PM 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on FI. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Masler Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibrallon Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Master Plan for the Year 2020 DeSign 
Computed Hydraulic Gradient Slope of Model Pipe USing Mannings Eqn.: s = [ 1629.6 x n x MGD"1.54 I 0"(8/3) )"2, n:: 0,0145 
Calculated Design Flow in MGO Based on Computed Coef. MA" and MB" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = I 0"(8/3) x s"(1/2) 11629,6 x n J 11 ,54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 0"(8/3) x s"(1/2) 11629,6 x n )/1 ,54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In) x $0, 12S/sq in x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq, In,) x $0, 125/sq In, x Length (Ft.) 

COFW Option 2.xls 

OPTION 2 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH, Hallam City, 
Richland HillS, year 2020 BFX Area. and Conslant 
60 MGD Intel Facility Flow. ThiS Option also includes 
diverSion of lltlle Fossil Creek Area in Hallom City 
to Ihis line The Marine Creek Area is not inCluded in 
this model 

Eslim. Cost Above R H Meter:: 
ESlim. Cosl Below R H. Meter '" 
Perc...enl RH. Cost of Total line = 
Estim, Richland Hills Cost Share ;: 

$6,893,95536 $5,944,277 B4 
$2,B97,650.25 $2,700.7B6 B3 

2959% 3124% 
$4,346,47537 $4051,IB025 
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) 
BIG FOSSIL .JcWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION Ifeet) 

M402NOOOO.50 M280N0304+97 102 
M402N0020"7 M402NOooo. 50 1726 
M402AJOO2Q+90 M402AJOO20i-17 73 
M402NOOn'40 M402AJOO20-+90 150 
M402AJOO23-t09 M401AJOO22-t40 69 
M402AJOO28+40 M402A10023+09 870 
M402A10032+40 M402AJOO2S-t40 399 
M402A10036+ 79 M4D2AJOQ32+40 433 
M401Al0040-t 28 M402AJ0036+ 79 361 
M402A10045+95 M402AJ0040+28 559 
M402A/OO4g ... 00 M402NOO45+95 307 
M402NOO51+91 M402A10049tOQ 252 
M402A/OO54-t21 M402A1005t +91 255 
M402AJ0060+68 M402NOO54+21 645 
M402N0061-t67 M402NOOBO-tB8 99 
M402AJOO65-t95 M402AJ0061-t67 510 
M402AJ0072-t 77 M402A10065+95 691 
M402NOO80-t 78 M402AJOO72-t 77 808 
M402NOO85-t50 M4J2AJOO80-t 78 400 
M402AJOO86-tS6 M402A/0085-t50 151 
M402NOO8S-t51 M402A/0086+56 168 
M402A10096+65 M402NOO8S-t51 820 
M402A10103-t 76 M402N0096-t65 711 
M402N0105-t 11 M402A/Ol03-t76 135 
M402A10109+91 M40ZAlOl0S-tll 807 
M40ZA/0113+81 M4J2A10109-t91 345 
M402A10117-t43 M402A10113-t81 695 
M40ZA/0120-t25 M40ZA/0117-t43 126 
M402B/0123+40 M402AJ01Z0+25 308 
M402B/0136+74 M402B/0123-t40 1160 

DESIGN CONDITION' OPTION NO. 2 
DESIGN YEAR: 2020 

NOTES UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATiON 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "6" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP REPl. PIPE 
REPl. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPl. PIPE COST 
ESTiM. PARL. PIPE COST 

01113/2000,3:21 PM 

) 
OPTION 2 - YeAR 2020 TABLE F-5 

EXIST. 2000 2020 MODEL MODEL 2020 PROP. REPL. PROP PARL ESTIM ESTIM 
PIPE MODEL MODEL 2020 2020 PROP H.G. DESIGN REPL PIPE PARL. PIPE BOTH REPL PARAL. 

EXI~~,DIA ,~AP:il ~LO~ FLOW COEF. COEF. D~ SLOPE FLOW PIPE CAP. PIPf CAP. CAP PIPE PIPE 
MGD MGD IMGDI "A" "B" lin (fVfooO {MGDI (inl IMGDI lint IMGDI IMGOl COST COST 

54 222.11 18.94 83.62 -0.0010 0.0084 90 0000350 68.26 84 6957 78 5709 279.20 $70.657.50 $60.92407 
54 34.03 18.71 86.59 -00011 0.0089 90 0.000375 6915 84 72.04 78 59.12 93.15 1.195.63575 1.030.93082 
24 -70.57 18.71 8661 -0.0011 0.0089 90 0.000375 69.15 84 72.06 78 59.13 -11.44 50,568.60 43.602.52 
24 000 18.71 86.61 -0.0011 0.0089 90 0000375 69.15 84 72 06 78 5913 59.13 103.90809 89,594.22 
24 74.31 18.71 86.64 -0.0011 0.0089 90 0000376 69.17 84 72 08 78 5915 133.46 47,797.72 41,21334 
54 25.04 18.78 87.43 -00011 0.0090 90 0.000383 69.59 84 72.74 78 5969 84.73 602.66692 519,64647 
54 35.67 1881 8766 -0.0011 0.0090 90 0.000385 69.73 84 72.93 78 59.85 9552 276,395.52 238,320.62 
54 32.39 18.87 8784 -0.0011 00091 84 0000558 6989 84 87.84 78 72.09 104.48 299,948.02 258,628.65 
54 29.03 18.92 87.96 -00011 0.0091 84 0.000559 70.02 84 87.96 /8 72.19 101.22 250.072.13 215.623.42 
54 33.82 18.97 8807 -0.0011 0.0091 84 0.000561 70.14 84 8807 78 72.28 10610 387,23061 333.88779 
54 28.71 18.99 88.14 -00011 00091 84 0000562 70.19 84 88.14 /8 7233 101.04 212,665.22 183,369.50 
54 31.72 18.99 6B.19 -0,Q011 0.0091 84 0.000562 70.22 84 88.19 78 72.38 10410 174,565.59 150,518.29 
54 35.19 1906 8823 -0,0011 0.0091 84 0,000563 7033 84 8823 78 72.41 107.60 176.64375 152.31017 
54 29.72 31.63 88.35 -0.0004 0.0058 84 0,000564 88.89 90 106.20 !4 68.35 118 07 512,913,65 446,804.78 
54 31.88 31.Bl 88.37 -0,0004 0.0058 84 0.0005B5 68.87 90 lOB 22 84 88.37 120.25 78,726.28 66,57934 
54 32.39 31.54 88.46 -0,0004 0.0059 84 0.000566 88.81 90 10B.33 34 88,46 12085 405,559,63 353,287.50 
54 31.52 3150 88,60 -00004 0.0059 84 0000568 8880 90 10650 (A 8860 120.12 549.49354 478,669.93 
54 32.23 31,45 88.80 -0,0004 0.0060 84 0.000570 88.81 90 106.74 fi4 B8,SO 12103 642,533.69 559,718,24 
54 35.67 31.43 88.89 -0.0004 0.0060 84 0.000571 88.82 90 106.85 84 8889 12456 318,08599 277,088.24 
54 29.26 31.43 88.94 -00004 0.0060 84 0000572 88,S4 90 106,91 B4 88,94 l1B.20 120,077,46 104,600 81 1 

54 24.42 31.45 88.99 -0.0004 0.0060 84 0.000573 8889 90 106.97 84 8899 11341 133,596,11 116,377 06 
54 31.72 31.56 89.19 -00004 0.0060 84 0.000575 89,14 90 107.21 "4 89.19 120.91 652.07627 568,03089 
54 21.89 31.63 89.37 -00004 0.0060 84 0.000577 89.31 90 107.42 84 8937 111.26 565,397.84 492.52434 
54 5347 31.66 89.42 -0.0004 00060 84 0000578 89.38 90 107.48 f4 8942 14289 107,35402 93.51728 
54 25.08 3170 89.67 -00004 00060 84 0000581 8954 90 107.78 84 8967 114.75 64 1,738 48 559,02552' 
54 39.39 31.77 89.76 -00004 0.0060 84 0.000582 89.68 90 107.89 84 89.76 129.15 274.349.16 238.98861 
54 40.78 42.22 9001 0.0002 0.0034 84 0.000586 105.17 90 108.19 94 9001 13079 552.67440 481,440.61 1 

54 41.74 42.22 9006 0.0002 0.0034 84 0000586 105.19 90 10825 84 9006 131.80 100,197.09 87,282.79 
54 36.97 4220 90.17 0.0002 0.0034 84 0.000588 10521 90 10838 (,4 90.17 127.14 244,926.21 213,357941 48 31.40 33.78 83,60 -00001 00045 66 0001829 90.11 90 191.16 L4 159.04 190.44 922.44936 _803,~55 89 

TOTAl ESTIM. CONST. COST: $10.670.90484 $9,261,41989 FW Model Eq. Pop: 57,207.50 93,287.50 
F,W. Model Sew. Ac, <= 9,004.61 20,981.33 

2020 Eq. Pop. : 
2020 Sew. Ac. = 

Constant lnlel Flow'" 

122,586.00 
21,884.42 

6.00 
-t Engr., ROW, F~II;,nc., Conling. (1.5x) '" $16,006,357.26 $13,892,129,63 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designalions. Slations confirmed by Field Survey 

Downstream Sla. of Pipe Based on City of Fort Worth Master Plan DeSignations Slations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gra\lity Flow CapaCity of Pipe in MGO based on Ft. Worth Master Plan Data using Colbrook-Whlte equations 
Year ZOOO Flow Rale in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 

Calibration Coeflcients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + 8 x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

OPTION 2 

All Cities Served by City of Fort Worth 
Big Fossil Outfalt, Inctuding NRH, Haltom City, 
Richland Hilts, year 2020 BFX Area, and Constant 
6.0 MGO Intel Facility Flow. This Option also includes 
di\lersion of Utile Fossil Creek Area in Hallom City 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s '" ( 16296 x n x MGD·l ,541 0"(813)1"Z, n '" 0,0145 
Calculated Design Flow in MGD Based on Computed Coel. ~A" and "8" and Design Period Equi\lalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

to this line. The Marine Creek Area is not induded in 
this model. 

Proposed Replacement Pipe Capacity in MGD <= {0"(6/3) x s"(1/2) 1 16Z9.6 x n 1/1,54 
Proposed Parallel Pipe in Inches 

Proposed Parallel Pipe Capacity in MGO = (O"(6/3) x s"(1/2) 11629.6 x n 1/1.54 
Combmed Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost 01 Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0 12S/sq. in. x length (Ft,) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In) x $O.125/sq, in x length (Fl.) 

COFW Option 2.xls 

Esltm. Cosl Abo\le R H. Meter '" 
ESlim. Cost Below R.H. Meier = 
Percent R.H. Cost of Total Line:;;;: 
Eslim. Richland HIlls Cost Share' 

$7,773.25459 
$2,897.650.25 

27.15% 
$4,346.47537 

$6,762,935.74 
$2,498,48414 

26.96% 
$3.747,72621 
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BIG FOSSIL oeWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/5T ATION (Ieell 

M402NOOOO+50 M280N0304"-S7 102 
M401NOO20.,l M402AJOOOO-tSO 1726 
M402NOO20·90 M402N0020+ 17 73 
M402AfOO22" 40 M402NOO20"'SO 150 
M402NOO23+09 M402AJOO22-t40 69 
M402,AJOO28+40 M402N0023+09 870 
M402A/OO32-t40 M402N0028+40 399 
M402A/OO36-t 79 M402AJOO32+40 433 
M402AJOO40+ 28 M402AJ0036+ 79 361 
M402A/OO4Si-g5 M4QUtJOO40+28 559 
M402NOO49+QO M402AJOO4S"'95 307 
M402A10051+91 M402A10049"'OO 252 
M402A10054. 21 M402NOOS1+91 255 
M402.AJOO60+68 M402A10054+21 645 
M402AJOO61 +67 M402NOO60+68 99 
M402NOOS5+95 M402NOO61 +67 510 
M402NOO72+ 77 M402N0065+95 691 
M402A10080+ 78 M402N0072+ 77 808 
M402NOO85+50 M402AJ0080t 78 400 
M402N0086t56 M402A10085t50 151 
M402AJOO88t51 M402NOO66t 56 168 
M402N0096t65 M40UvOOBBt51 820 
M402A/Ol03t 76 M402AJOO96t 65 711 
M402A10105t11 M402AJ0103t76 135 
M402AJ0109t91 M402AJ0105t l1 807 
M402N0113t81 M402A10109+91 345 
M402A10117+43 M402AJ0113+81 695 
M402A/0120t25 M402AJ0117t 43 126 
M402B/0123t40 M402A10120+25 308 
M402B/0136 ... 74 M4028/0123t 40 1160 

DESIGN CONDITION OPTION NO.2 
DESIGN YEAR: 2050 

NOTES UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA, 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

01113/2000.321 PM 

) 
OPTION 2 ~ YEAR 2050 TABLE F~6 

EXIST. 2000 2020 MODEL MODEL 2050 PROP. REPL. P~OP PARL ESTIM ESTIM 
PIPE MODEL MODEL 2050 2050 PROP. HG. DESIGN REPL. PIPE PPRL PIPE BOTH REPL PARAL. 

EXIST. DIA CAP. ~LO~ FLOW COEF COEF. DIA SLOPE FLOW PIPE CAP P.PE CAP I~AP PIPE PIPE ~lin! IMGDI MGD (MGDI "A" "B" lin! /lVloo" fMGDL lin! fMGD) I'n) IMGDI MGD) COST COST 

54 222.11 18.94 83.62 ·0,0010 0.0084 90 0000350 5929 84 6957 84 6957 291.68 $70,657.50 $70,657.50 
54 34.03 18.71 86.59 ~0.0011 0,0089 90 0000375 5875 84 72.04 84 72 04 10607 1,195,635.75 1,195,63575 
24 ·70.57 18.71 86.61 -0.0011 0.0089 90 0.000375 58.75 84 7206 84 7206 1.49 50,56860 50,56860 
24 0.00 18.71 86.61 ·0.0011 0.0089 90 0.000375 58.75 84 7206 84 72.06 72 06 103,90809 103,90809 
24 74.31 18.71 86.64 ~00011 0.0089 90 0.000376 5875 84 72.08 84 1208 146.39 47,797.72 47,797.72 
54 25.04 18.78 87.43 ~0.0011 0.0090 90 0.000383 58.96 84 72 74 84 72.74 97.78 602,66692 602,666.92 
54 35,67 1881 87.66 ·0.0011 0.0090 90 0.000385 5905 84 7293 84 7293 108.60 276,395.52 276,395.52 
54 32.39 1887 87.84 ~0.0011 0.0091 84 0.000558 5922 84 87,84 84 87.84 120.23 299,948.02 299.948.02 
54 29.03 18.92 87.96 ~0.0011 00091 84 0000559 59.36 84 87.96 84 87.96 116.99 250.072.13 250.07213 
54 33.82 18,97 88.07 ~0.0011 0.0091 84 0000561 59.49 84 88.07 84 8807 121.89 387.23081 387.23081 
54 28.71 18.99 88.14 ~0.0011 0.0091 84 0.000562 59.55 84 88.14 84 88.14 116.65 212.66522 212.66522 
54 31.72 18.99 88.19 ·0.0011 00091 84 0.000562 59.55 84 8B.19 84 8819 11991 174,56559 174,56559 
54 35.19 19.06 88_23 -00011 00091 84 0.000563 59.74 84 88.23 84 8823 123.42 176.643.75 176.64375 
54 2972 31.63 88,35 ~0.0004 0.0058 84 0000564 93.63 90 106.20 84 88.35 118.07 512.91365 446.804 78 
54 31.88 31.61 88.37 -0.0004 0.0058 84 0000565 93.57 90 10622 84 68.37 12025 78,72628 68,57934 
54 32.39 31.54 88.46 ~0.0004 0.0059 84 0.000566 93.39 90 106.33 84 88,46 12085 405,55963 353,287.50 
54 31.52 31.50 88.60 ~0,0004 0.0059 84 0.000568 93.28 90 106.50 84 88.60 120.12 549.493.54 476,669.93 
54 32.23 31.45 88.80 .00004 0.0060 84 0000570 93.15 90 106.74 84 8880 121.03 642,53369 559,71824 
54 35.67 31.43 88.89 ·0.0004 0.0060 84 0.000571 9310 90 106.85 84 8889 12456 318.085.99 277,08824 
54 29.26 31.43 88.94 ~0.0004 0.0060 84 0000572 93.10 90 106.91 84 88.94 118.20 120.01146 104,600 81 
54 24.42 31.45 88.99 ·00004 00060 84 0000573 93.16 90 106.97 84 88.99 11341 133.596.11 116.377.06 
54 31.72 31.56 89.19 ~0.0004 00060 84 0.000575 93.46 90 10721 84 8919 120.91 652.07627 568.03089 
54 21.89 3163 89.37 ·00004 0.0060 84 0.000577 9366 90 107.42 84 8937 111.26 565.39784 492,52434 
54 53.47 31.66 89.42 ~0.0004 0.0060 84 0000518 93.14 90 107.48 84 89.42 142.89 107,354.02 93.51728 
54 25.08 31.10 89.61 ·0.0004 00060 84 0.000581 93.85 90 107.78 84 89.61 11475 641.73848 559.02552 
54 39.39 31.11 89.76 ~00004 0.0060 84 0.000582 94.04 90 107.89 84 8976 129.15 274,349.16 236,96861 
54 40.78 4222 9001 0.0002 0.0034 84 0.000586 12222 90 108.19 84 90.01 13019 552.67440 481,44081 
54 41.74 42.22 9006 00002 0.0034 84 0000586 122.22 90 10825 84 9006 131.80 100,197.09 87.28219 
54 3691 42.20 90.17 0.0002 0.0034 84 0.000588 122.11 90 108.38 84 90.17 127.14 244.92621 213.35794 
48 3140 33.78 83.60 ~00001 0.0045 66 0001829 9930 90 191.16 84 159.04 190.44 922.44936 803,55589 

TOnL ESTIM CONST. COST = $10.670,90484 $9,791.60561 FW Model Eq. Pop. = 57.20750 93.287.50 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

2050 Eq Pop = 
2050 Sew. Ac. = 

156.108.49 
24.83540 

Constant Intel Flow = 6.00 
+ Engr., ROW, -mane., Canting. (1.5x) = $16.006,35726 $14,687,40842 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations, Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
EXisting Pipe Diameter In Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Dala using Colbrook-While equations 
Year 2000 Flow Rate in F1. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Masler Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop, + B x Sewered Acres 
Proposed Diameter Pipe shown in F1. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = ,1629 6 x n x MGO·t 54 I D"(S/3) ]"2, n = 0 0145 
Calculated Design Flow in MGO Based on Computed Coel. ~A" and "B~ and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD =, 0"(8/3) x 5"(112) 11629.6 x n )/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO =: (0"(8/3) x s"(112) 11629 6 x n )/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq In.) x SO 125/sq in. x length (Ft.) 
Esllmated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq, In.) x SQ. 125/sq. In. x Length (Ft.) 

COFW Option 2.)(ls 

OPTION 2 

AU Cities SelVed by City of Fort Worth 
Big Fossil Outfall, Including NRH, Hallom City, 
Richland Hills, year 2020 BFX Area. and Constant 
6.0 MGD tntel FaCility Flow. ThiS Option also includes 
diverSion of Little Fossil Creek Area In Haltom City 
10 this line The Manne Creek Area IS not inclUded in 
this model 

Estir.l. Cost Above R H. Meter = 
Eslir,' Cost Below R H Meter = 
Percent R H Cost of Total Line = 
EStiLl. Richland Hills Cost Share: 

$1.173.25459 $6.893,95536 
$2.897.65025 $2.897.65025 

27.15% 
$4.346.47537 

2959'% 
$4.346,41537 
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BIG FOSSIL ,,,WER STUDY 

UPSTREAM 
MAIN/STATION 

M402NOOOO+50 
M402A10020+ 17 
M402A10020+90 
M402NOO22+40 
M402NOO23+09 
M402A1OO28+40 
M402A10032+40 
M402A10036+ 79 
M402A1OO40+28 
M402NOO45+95 
M402.NOO49+00 
M402A1OO5'+91 
M402A1OO54+21 
M402.NOO60+68 
M402.N0061+67 
M402A1OO65+95 
M402A1OO72+ 77 
M402A/OO80+78 
M402AJOO65+50 
M402A1OO86+56 
M402A1OO88+51 
M402A1OO96+65 
M402N0103+76 
M402A10105+11 
M402A10109+91 
M402NOl13+81 
M402A10117 +43 
M402N0120+25 
M402B/0123+40 
M402B/0136+74 

DESIGN CONDITION 
DESIGN YEAR 

NOTES; 

DOWNSTREAM 
MAIN/STATION 

M280NQ3D4+97 
M402NOOOO+5Q 
M402A1OO20+ 17 
M402NOO20+90 
M402NOO22+4Q 
M402NOO23·09 
M402A!OO2B+40 
M402A1OO32+4Q 
M402NOO36+79 
M402N0040+ 28 
M402NOO45+95 
M402NOQ49+00 
M402A1OQ51 +91 
M402A10054+21 
M402A1oo60* 68 
M402AJ0Q61+67 
M402A10065+95 
M402A10072+ 77 
M402A10080+ 78 
M402A1OO85+50 
M402A/OO86*56 
M402N0088+51 
M402AJOO96+65 
M402A10103+ 76 
M402A10105+11 
M402A10109+91 
1v'402N0113+81 
M402A10117+43 
M402A/0120*25 
M402B10123-t40 

OPTION NO.2 
2070 

LENGTH 
(feel) 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 

99 
510 
691 
BOB 
400 
151 
16B 
B20 
711 
135 
807 
345 
695 
126 
306 

1160 

UPSTREAM MAINISTATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPl. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARl. PIPE CAP 
BOTH CAP. 
ESTIM. REPL. PIPE COST 

01113/2000.3·21 PM 

EXIST. 2000 2020 
PIPE MODEL MODEL 

EXIST. DIA CAP. FLOW FLOW 
(in) (MGD) (MGD) /MGm 

54 222.11 1894 83.62 
54 34.03 18.71 8659 
24 -70.57 lB.71 86.61 
24 000 lB.71 86.61 
24 74.31 18.71 86.64 
54 25.04 18.7B B7.43 
54 35.67 16,81 8766 
54 32.39 18.B7 B7.B4 
54 29.03 18.92 87.96 
54 33.82 18.97 86.07 
54 2B.71 16.99 B8.14 
54 31.72 lB.99 86.19 
54 35.19 19.06 BB23 
54 29.72 31.63 B8.35 
54 31BB 31.61 BB.37 
54 32.39 3154 8B.46 
54 31.52 31.50 B860 
54 32.23 31.45 BB.BO 
54 3567 31.43 8B.B9 
54 29.26 31.43 88.94 
54 24.42 3145 88.99 
54 31.72 31.56 89.19 
54 21.89 31.63 8937 
54 53.47 31.66 89.42 
54 25.0B 31.70 B9.67 
54 39.39 31.77 89.76 
54 40.78 42.22 9001 
54 41.74 42.22 9006 
54 36.97 42.20 90.17 
4B 31.40 33.78 8360 

F.W. Model Eq. Pop. = 57.207.50 93.287.50 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

OPTION 2 - YEAR 2070 

2070 2070 
COEf. COEF 

"A" "B" 

-0.0010 0.0084 
·0.0011 0.0089 
-0.0011 00089 
·0.0011 0.ooB9 
·0.0011 0.0089 
-0.0011 0.0090 
-0.0011 0.0090 
-0.0011 0.0091 
-0.0011 0.0091 
-0.0011 00091 
·0.0011 00091 
-0.0011 0.0091 
-0.0011 0,0091 
-0.0004 0.0058 
-0.0004 0.0058 
-00004 0.0059 
-0.0004 0.0059 
-0.0004 0.0060 
-0,0004 0.0060 
-0.0004 0.0060 
-0.0004 0.0060 
-0.0004 00060 
·0.0004 0.0060 
-0.0004 00060 
·00004 0.0060 
·0.0004 0.0060 
00002 0.0034 
0.0002 0.0034 
0,0002 0.0034 

-0.0001 00045 

MODEL MODEL 2070 
PROP. H.G. DESIGN 

DIA. SLOPE FLOW 
(in) (flltool) (MGD) 

90 0.000350 5438 
90 0.000375 5307 
90 0.000375 5306 
90 0000375 53.06 
90 0.000376 5306 
90 0.0003B3 53.15 
90 0.000385 53,21 
B4 0.000558 53.3B 
B4 0.000559 53.52 
64 0.000561 53.67 
84 0.000562 53.73 
B4 0.000562 53.72 
84 0.000563 53.94 
84 0000564 96.17 
84 0.000565 96.10 
84 0.000566 9585 
B4 0000568 9569 
B4 0.000570 95.48 
84 0.000571 95.40 
84 0.000572 95.39 
84 0.000573 95.45 
84 0.000575 9578 
84 0000577 95.9B 
84 0.000578 96.07 
B4 00005Bl 96.16 
B4 00005B2 96.38 
64 0.000586 131.46 
84 0.000586 131.45 
84 0.000588 131.36 
66 0,001829 104.26 

2070 Eq. Pop. = 175.228.27 
2070 Sew. Ac_ '" 26,431.99 

Conslantlnlel Flow = 6.00 

PROP 
REPL 
PIPE 
(in) 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

Upstream Sla. of Pipe Based on City of Fort Worth Master Ptan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Oala using Colbrook-While equations 
Year 2000 Flow Rate in Ft Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 

REPL PROP PARL 
PIPE PARl. PIPE BOTH 
CAP. PIPE CAP. CAP. 

(MGD) (in) (MGO) (MGD) 

83.62 84 6957 291.68 
86.59 84 72.04 10607 
86.61 B4 72 06 1.49 
B661 84 72.06 72 06 
86.64 B4 7208 14639 
B7.43 84 7274 97.78 
B7.66 B4 12.93 10860 

105.58 B4 87.84 12023 
105.73 B4 87.96 11699 
105.86 B4 68.07 121.69 
105.94 B4 88.14 11685 
10600 B4 88.19 119.91 
10605 B4 B823 123.42 
10620 84 88.35 11807 
106.22 B4 B8.37 12025 
10633 B4 8846 120.85 
106.50 B4 BB 60 120.12 
106.74 " 88.80 121.03 
10685 J' 8889 12456 
106.91 14 8894 11820 
10697 14 BB 99 113.41 
107.21 11 89.19 120.91 
107.42 14 69.37 111.26 
107.48 B4 89.42 142.89 
107.78 l-J4 B967 114.75 
107.B9 B4 8976 129.15 
108,19 B4 90.01 130.79 
108.25 d4 9006 13160 
10838 B4 90.17 127.14 
191.16 84 15904 19044 ----

TOTAL ESTIM. CONST. COST" 
+ Engr.. ROW. Fin; nc .. Conling. (1.5x) = 

OPTION 2 

TABLE F·7 

ESTIM ESTIM 
REPL. PARAl. 
PIPE PIPE 

COST COST 

$81.11193 $70.657.50 
1.372,541.04 1.195.63575 

58,050.69 50,56860 
119.282.25 103.90809 

54.86983 47.19772 
691,83702 602.666.92 
317,290.77 276,39552' 
344,328.08 299,948.02 
287.072 60 250.072.13 
444.525.17 367.230.81 
244.131.00 212.66522 
200.394.17 174.56559 
202.779.82 176.64375 
512.913.65 446.804.IB 

78.726.28 66.519.34 
405.55963 353.28750! 
549,493.54 478.669,93 
642.53369 559.71824, 
318,085.99 277,OBB.24 
120.077.46 104,600 81 
133,596.11 116,377.06 
652.07627 568.03089 
565.39784 492.524.34 
107.354.02 93.517 28 
641.73848 559.02552 
274,349.16 236.988.61 
552.674.40 481.440.81 
100.19709 87.282.79 
244.92621 213.357.94 
922.44936 803,55589 

$11.240.3635B $9.791.60561 
$16,860,545.37 $14,687.40842 

All Cities Served by City of Fort Worth 

Calibration Coeficienls used to Compute Oesign Flows based on Model Flows: Flow;:;: A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Fl. Worth Master Plan for the Year 2020 Design 

Big FOSSil Outfan. Including NRH, Haltom City. 
Richland Hills. year 2020 BFX Area. and Constant 
6.0 MGD Intel Facility Flow. This Option also includes 
diversion of lillie Fossil Creek Area in Haltom City 
to this hne. The Marine Creek Area iS1!Ql included in 
this model 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = 11629.6 x n x MGD-l.541 0"(8/3) 1"2. n '" 0.0145 
Calculated Design Flow in MGD Based on Computed Coet. ~AM and "B" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Reptacement Pipe Capacity in MGO = (0"(8/3) x SI\(1/2) 11629.6 x n ]11.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 01\(813) x s"(112) 11629 6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x SO.125/sq in. x Length (Ft) 

COFW Option 2.xls 

Eslim. Cost Above R H Meter = 
Eslim. Cost Below RH. Meier ;: 
Percen' R H Cost of T otalUne = 
Eslim. Hichland HLlls Cost Share ;: 

$7.913.97937 $6.893.955.36 
$3.326.3B421 $2,897.65025 

29 59% 29.59% 
$4,9B9,576.32 $4.346.47537 
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OPTION 3 



BIG FOSS,. ~EWER STUDY 

UPSTREAM 
MAIN/STATION 

M402A1ooo0·50 
M402A10020'17 
M402A10020+90 
M402A10022+40 
M402A10023+09 
M402NOO28+40 
M402A10032+40 
M402A/OO36-t 79 
M402A10040+ 28 
M402AJOO4S"'95 
M402A10049+00 
M402AJOO51+91 
M402NOO54 + 21 
M402A1Q060+68 
M402NOO61 +67 
M402N0065+95 
M402NQ072+ 77 
M402A10080+ 78 
M402A10085+50 
M402A1OO86.56 
M402NOO86+51 
M402A1oo96+65 
M402N0103" 76 
M402A10105+11 
M402A10109+91 
M402N0113+81 
M402A10117+43 
M402N0120+ 25 
M402B/0123+40 
M402B/0136+74 

DESIGN CONDITION: 
DESIGN YEAR: 

NOTES' 

DOWNSTREAM LENGTH 
MAIN/STATION Ifeell 

M280Al0304·97 
M402NOOOO ... SO 
M402A10020.17 
M402A10020'90 
M402A10022i-40 
M402NOO23"'09 
M402NQ028+4Q 
M402NOO32+4Q 
M402A!OO36-t 79 
M402Ai0040+28 
M402A1Q045+95 
M402AJQ049-tOO 
M402NOOS1+91 
M402A10054+21 
M402A10060+66 
M402A10061'67 
M402A1oo65+95 
M402A10072+ 77 
M402A10080+ 76 
M402A10085'50 
M402A10086+56 
M402A10088+51 
M402NOO96+65 
M402A10103+76 
M402NO 1 05+ 11 
M402A10109+91 
M402A10113+81 
M402N0117+43 
M402A10120+25 
M4028/0123+40 

OPTION NO.3 
2000 

UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "8" 
MODEL PROP DIA. 
~'ODEL H.G. SLOPE 
DESIGN flOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 

99 
510 
691 
808 
400 
151 
168 
820 
711 
135 
807 
345 
695 
126 
308 

1160 

01/13/2000.323 PM 

) 
OPTION 3 - YEAR 2000 TABLE F-l 

EXIST 2000 2020 MODEL MODEL 2000 PROP REPL "ROP. PARL ESTIM ESTIM 
PIPE MODEL MODEL 2000 2000 PROP_ H.G. DESIGN REPL. PIPE PARL. PIPE BOTH REPL. PARAL 

I EXIST. DIA CAP. FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE CAP CAP PIPE PIPE 
(in) ..1MGQl (MGD) (MGD) "A" "B" (In) (IVfool) IMGD) lin) (MG[)) (in) IMGD) IMGDl COST COST 

54 222.11 18.94 83.62 -0.0010 0.0084 90 0.000350 4023 72 46.12 54 21.41 243.52 $51.911 63 $29.20029 
54 34.03 18.71 86.59 -0.0011 0.0089 90 0.000375 40.52 72 47.76 54 22.18 56.21 878.42626 494,114.77 
24 -70.57 18.71 86.61 -0.0011 0.0089 90 0.000375 40.52 72 47.77 54 2218 -48.39 37.15244 20.89825 
24 0.00 18.71 86.61 -0_0011 0.0089 90 0.000375 40.52 72 47.17 54 2218 22.18 76.340.64 42.94161 
24 74.31 18.71 86.64 -0.0011 00089 90 0000376 40.53 72 47.79 54 22.19 96.50 35.11669 19,75314 
54 25.04 18.78 81.43 -0.0011 0.0090 90 0.000383 40.77 72 4822 54 1 2239 4143 442,775.69 249,061.33 
54 35.67 18.B1 87.66 -0.0011 00090 90 0.000385 40,85 72 4835 54 22.45 58.12 203.066.09 114,224.68 
54 32.39 1887 B7.84 -0.0011 0.0091 84 0.000558 40.96 66 46.17 54 2704 5943 185.171.99 123,958.11 
54 29.03 18.92 87.96 -0.0011 0.0091 64 0000559 4105 66 46.24 54 27.08 56.11 154.38127 103,346.14 
54 33.82 18.97 88.07 -0.0011 0.0091 84 0000561 41,14 66 46.29 54 27.11 60 93 239.05576 160,029061 
54 28.71 1899 88.14 -00011 00091 84 0.000562 41.18 66 46.33 54 27.13 55,84 131,28822 67,887.16 
54 31.72 18.99 88.19 -00011 0.0091 84 0000562 41.18 66 46.36 54 27.15 58.87 107.76753 72,141.90 
54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 41.28 66 4638 54 27.16 6235 109,05048 73.00073' 
54 29.72 31.63 88.35 -00004 0.0058 84 0000564 5720 72 58.57 54 27.20 56.92 328,264.74 164,64692 
54 31.88 31.61 88,37 -0.0004 0.0058 84 0.000565 57.18 72 5858 54 2720 59.06 50.38482 28.34146 
54 3239 31.54 8846 -0.0004 0.0059 84 0.000566 57.11 72 58.64 54 27.23 5962 259.55817 146,00147 
54 31.52 3150 88.60 -0.0004 00059 84 0.000568 5709 72 58.74 54 2727 5879 351,675.87 197.817 68 
54 32.23 31.45 8880 -00004 0.0060 84 0.000570 57.06 72 58.87 54 2733 59.56 411.221.56 231.312.13 
54 35.67 31.43 88.89 -0.0004 0.0060 84 0000571 57.06 72 5893 54 27.36 63m 203.57503 114,510.96 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 57.07 72 5896 60 36.26 6552 76.84957 53.367.76 
54 2442 31.45 88.99 -00004 00060 84 0.000573 5710 72 59.00 60 3628 60.70 85.501.51 59.37605 
54 31.72 31.56 89.19 -00004 00060 84 0.000575 5728 72 59.13 60 36.36 68.08 417.32882 289.81168 
54 21.89 31.63 8937 -0.0004 0.0060 84 0.000577 57.40 72 5925 60 3643 58.32 361.85462 251,28793 
54 53.47 3166 8942 -0.0004 0.0060 84 0.000578 5745 72 59.28 60 3646 89.93 68,706.57 47.71290 
54 2508 31.70 8967 -00004 0.0060 84 0,000581 57.55 72 5945 60 36.56 61.64 410,71263 285,21710 
54 39.39 31.77 89.76 -0.0004 00060 84 0.000582 57.66 72 59.51 60 3659 75.98 175.58347 121,93296 
54 40.78 4222 90.01 0.0002 00034 84 0.000586 7092 78 73.87 60 3670 77.48 415,119.89 245,633071 
54 41.74 42.22 9006 0.0002 0.0034 84 0.000586 70.93 78 73.91 60 36.72 78.46 75,25914 

l~::~~~.~~i 54 3697 42.20 90.17 00002 0.0034 84 0.000588 7093 78 74.00 60 36.76 73.73 183,96660 
48 3140 3378 8360 -0.0001 00045 66 0.001829 59.00 78 130.52 - ~Q 64.84 9624 692.861.97 409.977.501 

1 OTAL ESTIM. CONST. COST = $7.219.92988 $4.410.89485 F.W. Model Eq, Pop. = 
F.W. Model Sew. Ac. = 

57,207.50 93.28750 
9.004.81 20.981.33 

2000 Eq. Pop. = 90,518,25 
2000 Sew. Ac. = 15,473,77 + Engr., RO V, Financ., Conting. (l.Sx);;:; $10.829,69482 $6,616,342.28 

Constant Intel Flow = 0.00 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rale in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficlents used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 DeSign 

~IOr-J3 

All Cities Served by City of Fort Worth 
BIg Fossil Outfall. Including NRH, Haltom Cily, 
Richland Hills, year 2020 BFX Area. This optIOn also 
includes diversion of liltle FOSSil Creek Area in 
Hallam City, The Marine Creek Area is induded, but 
the 6.0 MGO Inlel Facility now is not included In 

this model 
Computed HydrauliC Gradienl Slope of Model Pipe Using Mannings Eqn.: 5 = 11629,6 x n x MGD·, 54/01\(8/3) }1\2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coel. "A" and "B~ and Design Period Equivalent Population and Sewered Acre~ 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = I 01\(613) x s"(ll2) 11629.6 x n )/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = I 0"(813) x 5"(112) 11629 6 x n ]/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0 125/sq in, x length (Ft ) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $O,125/sq. in x length (Fl.) 

COFW Option 3 xIs 

E!.lim. Cost Above R H Meter = 
f"5tim, Cost Below R.H. Meter = 
F ercent Rtf Cost at Total Une = 
.= ilim. Richland HIlls Cost Share' 

$4.916.531.41 $3.053,367.48 
$2.251.466.84 $1,328,32708 

20.79% 
$000 

Page 1 all 
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$000 



BIG FOSSIL ~EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feell 

M402NOOOO·50 M280N03D4+97 102 
M402NOO20. 17 M402A1oooo·50 1726 
M402A10020' 90 M402A10020"7 73 
M402A10022'40 M402A10020+90 150 
M402A10023 ... 09 M402A10022+40 69 
M402A10026-t40 M402A10023+09 870 
M402A10032·40 M402A10028-t-40 399 
M402A10036+ 79 M402A10032-t40 433 
M402A10040+28 M402A10036·79 361 
M402A10045+95 M402A10040+ 28 559 
M402A10049-t-OO M402A1004S·95 307 
M402.AJOO51 +91 M402A10049+QO 252 
M402A10054+21 M402A10051 +91 255 
M402AJOO60 ... 68 M402A10054+21 645 
M402A10061+67 M402N0060+68 99 
M402A10065+95 M402AJOO61-.-67 510 
M402A10072+ 77 M402A10065-.-95 691 
M402A10080+ 78 M402NOO72+ 77 808 
M402A10085+50 M402N0080+ 78 400 
M402A10086t56 M402A100B5t50 151 
M402AJOOB8-.-51 M402AJOOB6+56 168 
M402A10096-.-65 M402A100B8+51 820 
M402A10103-t 76 M402A10096·65 711 
M402AJ0105-.-11 M402A10103+76 135 
M402AJ0109+91 M402A10105+11 807 
M402A10113+81 M402A10109+91 345 
M402AJOl17+43 M402A10113t81 695 
M402AJ0120-t25 M402A10117+43 126 
M402B10123'40 M402A10120'25 308 
M402B/0136+74 M402B/0123-t40 1160 

DESIGN CONDITION: OPTION NO.3 
DESIGN YEAR: 2005 

NOTES UPSTREAM MAIN/STATION 

UPSTREAM MAINISTATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S" 
MCDEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL PIPE 
REPL PIPE CAP 
PROP. PARL PIPE 
PARL PIPE CAP. 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE COST 

0111312000,323 PM 

) 
OPTION 3 - YEAR 2005 TABLE F-2 

EXIST. 2000 2020 MODEL MODEL 2005 PROP REPL pR,)P. PARL ESTIM ESTIM 
PIPE MODEL MODEL 2005 2005 PROP. HG DESIGN REPL PIPE PA,'L PIPE BOTH REPL PARAL 

EXIS:,DIA I~AP. FLOW FLOW COEF COEF 
~i~ SLOPE FLOW PIPE CAP PI~E CA~) CAP PIPE PIPE 

lin MGD) (MGD) (MGD) "A" "B" ItUfooO jI,!~ (in) (MGD) ('nl (MGD (MGDI COST COST 

54 222.11 18.94 8362 -0.0010 0.0084 90 0000350 45.68 72 4612 60 28.36 25047 $51,91163 $36.04975 
54 34.03 18.71 86.59 -00011 0.0089 90 0.000375 4615 72 4776 60 29.37 63.40 878,42626 610.01824 
24 -70.57 18.71 86.61 -0.0011 0.0089 90 0000375 46.16 72 47.77 60 2938 -41.19 37,152.44 25,800.31 
24 0.00 18.71 86.61 -00011 0.0089 90 0.000375 46.16 72 47.77 60 29.38 29.38 76.34064 53,014.33 
24 74.31 18.71 86.64 -0.0011 0.0089 90 0.000376 46.17 72 47.79 60 29.39 103.70 35.116.69 24,386.59 
54 2504 18.78 87.43 -00011 0.0090 90 0.000383 46.46 72 4822 60 2965 54.69 442.77569 307,483.12 
54 35.67 18.81 87.66 -00011 0.0090 90 0000385 46.56 72 48.35 54 22.45 58.12 203.06609 114,22468 
54 32.39 18.87 87.84 -0.0011 0.0091 84 0.000558 46.68 72 5823 54 27.04 59.43 220,369.97 123,958.11 
54 29.03 18.92 87.96 -00011 0.0091 84 0000559 46.77 72 5831 54 2708 5611 183,726.47 103,346 14 
54 33.82 18.97 88.D7 -0.0011 0.0091 84 0.000561 46.87 72 5839 54 27.11 6093 284,496.11 160.02906 
54 2871 1899 88.14 -00011 0.0091 84 0.000562 46.91 72 58.43 54 27.13 5584 156.243.64 87,867.16 
54 31.72 18.99 8819 -0.0011 0.0091 84 0000562 4692 72 58.46 54 27.15 5887 128.25227 72,141.90 
54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 47.02 72 58.49 54 27.16 62.35 129.77908 73.000 73 
54 29.72 31.63 88.35 -0.0004 0.0058 84 0.000564 63.07 78 7251 66 4644 7616 385.255.15 275.833.57 
54 31.88 31.61 8837 -0.0004 0.0058 84 0000565 63.05 78 72.52 66 4645 7833 59,132.19 42,337,24 
54 32.39 3154 88.46 -0.0004 0.0059 84 0.000566 62.99 78 7260 66 46.50 78.89 304,620.35 218,10096 
54 31.52 3150 8860 -00004 00059 84 0.000568 62.97 78 72.71 66 46.57 7809 412,73071 295.505.42 
54 32.23 31.45 88.80 -00004 0.0060 84 0.000570 6296 78 72 88 66 46.68 78,91 482.61420 345,540.34 
54 3567 3143 88.89 -0,0004 0.0080 84 0.000571 62.96 78 72 95 66 4673 8240 - 238,917.92 171,05958 
54 2926 31.43 88.94 -0.0004 0.0060 84 0000572 62.97 78 72 99 66 46.75 7601 90,19151 64,57499 
54 24.42 31.45 8899 -0.0004 0.0060 84 0.000573 63.01 78 7303 66 46.78 71.20 100,34553 71.84502 
54 31.72 31.56 8919 -00004 0.0060 84 0.000575 63.20 78 73.20 66 4688 7860 489,78173 350.672.13 
54 21.89 31.63 89.37 -0.0004 0.0060 84 0000577 63.34 78 73.34 66 46.98 68.87 424.67660 304.05840 
54 53.47 31.66 89.42 -0.0004 0.0060 84 0.000578 6339 78 7339 66 47.00 100.47 80.634.80 57,73261 
54 2508 3170 8967 -00004 0.0060 84 0.000581 63.50 78 73.59 66 47.14 7222 482,016.90 345.11269 
54 39.39 31.77 89.76 -0.0004 00060 84 0.000582 63.62 78 73.66 66 47.18 86.57 206.06671 147.536,68 
54 40.78 42.22 90,01 0.0002 0.0034 84 0.000586 77.00 78 13.87 66 47.31 8809 415,119.89 297.21601 
54 41.74 4222 90.06 0.0002 0.0034 84 0000586 77.01 78 7391 66 4734 89.08 75,259 14 53.883.77 
54 36.97 42.20 90.17 0.0002 0.0034 84 0000588 77.02 78 7400 66 47.40 84.37 183.96680 131,71587 
48 31.40 3378 8360 -00001 0.0045 66 0001829 64.59 78 13052 66 8360 11500 692,861.97 496.072 77 

TOTAL ESTIM. CONST COST = $7.951.84927 FW. MOOel EQ. Pop. = 57.20750 93,287.50 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

2005 EQ. Pop. = 
2005 Sew. Ac. = 

Constant Intel Flow = 

96.94688 
16.88220 

000 
... Engr" ROW, Financ., Canting, (1 5x);;;: $11.927,773.91 

$5.460.140 36 
$8.190.210 54 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculallons 
Calibration Coeficients used 10 Compute Design Flows based on Model Flows: Flow::; A x Eq Pop .... B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

OPTION 3 

AU Cities Served by City of Fort Worth 
Big Fossil Outfan, Including NRH, Hallom Clly, 
Richland Hills, year 2020 BFX Area. This option also 
includes diverSion of Little Fossil Creek Area in 
Hallom Clly. The Marine Creek Area is included, but 
the 6,0 MGD tnlel Facility flow is not included in 
this model 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.; s = (1629.6 x n x MGD~1.54 1 0"(8/3) )"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. -A- and MB" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD::; (0"(8/3) x s"(1I2) J 1629.6 x n) /1 54 
Proposed Paraliet Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 0"(813) x s"(112) 11629.6)( n) J 1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 

Estimated Construction Cost of Proposed Replacement Pipe:; Area of Pipe (Sq In.) x $0, 125/sq in. x Length (Ft) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In,) x $O.125/sq. in. x Lenglh (Ft.) 

COFW Option 3,xls 

Eslim. Cost Above R.H, Meter"" 
Estirr Cost Below R.H. Meier; 
Perct fit R,H Cosl of TOlal Line = 
Estill Richland Hills Cost Share: 

$5.822.963.38 
$2.128.88590 

26.77% 
$3.193.32885 

$4.061.859.10 
$1.398.28126 

2561% 
$2.097,42189 

Page 1 of 1 



BIG FOSSIL otWE~ STUDY 

UPSTREAM (\OWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402A10000+SQ M280AlO304+97 102 
M402A10020+ 17 M402AtOOOQ+ 50 1726 
M402A10020+ 90 M4Q2A10020" 17 73 
M402A10022+40 M402A10020.90 150 
M402N0023'09 M402A10022+40 69 
M402A10026+40 M402AJOO23+09 870 
M402AlOO32t40 M402A10028+40 399 
M402A10036·79 M402A/OO32·40 433 
M402A1Q040+ 28 M402A10036+ 79 361 
M402A10Q4Si-g5 M402A10040·28 559 
M402A10049+QO M402A/OO4S-t95 307 
M402A10QS1-t91 M402N0049'00 252 
M402AfOO54+21 M402NOO51+91 255 
M402A10060+6B M402A100S4 .. 21 645 
M402A10061·67 M402NOO60t-68 99 
M402NOO65t-95 M402N0061+67 510 
M402A10072+ 77 M402A10065+95 691 
M402A10080+ 78 M402A1oo72+ 77 808 
M402A10085t-50 M402A10080+ 78 400 
M402A1oo86+56 M402A10085+50 151 
M402A10088+51 M402A10066-t 56 168 
M402A10096+65 M402A1008Bt-51 820 
M402A10103+76 M402AfOO96+65 711 
M402A10105+11 M402A10103+ 76 135 
M402A10109+91 M402A10 1 05-t 11 807 
M402A1DI13+81 M402N0109t-91 345 
M402A10117t-43 M4D2A10113-t81 695 
M402A10120+ 25 M402A10117+43 126 
M4028/0 123-t40 M402A10120+25 306 
M402B/0136+ 74 M402B/0123+40 1160 

DESIGN CONDITION OPTION NO, 3 
DESIGN YEAR: 2010 

NOTES UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA, 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP, REPL, PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP 
BOTH CAP. 
ESTIM REPL. PIPE COST 
E:>TIM. PARL. PIPE COST 

0111312000,3:23 PM 

) 
OPTION 3 - YEAR 2010 TABLE F-3 

EXIST 2000 2020 MODEL MODEL 2010 PROP REPL PRe r:~ PARL ESTIM ESTIM 
PIPE MOOEL MODEL 2010 2010 PROP HG. DESIGN REPl. PIPE PAI(l. PIPE BOTH REPL. PARAL 

EXIST. DIA CAP. FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP. PII E CAP~) CAP. PIPE PIPE 
(in) (MGD) (MGD) (MGDI "A" "B" (in) (fUlool) (MGD) (in) (MGD) (ill~ (MGD (MGD) COST COST 

54 222.11 18.94 83.62 -0.0010 0.0084 90 0.000350 48,68 78 57.09 60 2836 250.47 $60,924.07 $36,04975 
54 34.03 18.71 86,59 -0.0011 0.0089 90 0000375 49.19 78 59.12 60 2937 63.40 1,030,93082 610,01824 
24 -70.57 18.71 86.61 -0.0011 00089 90 0000375 49.19 78 5913 60 29.38 -4119 43,602.52 25,80031 
24 0.00 18.71 86.61 -0.0011 0.0089 90 0000375 49.19 78 59.13 60 29.38 2938 89,594.22 53,01433 
24 74,31 18.71 86.64 -0.0011 0.0089 90 0000376 49.20 78 59.15 60 2939 103.70 41,21334 24,38659 
54 25.04 18.78 87.43 -0.0011 0.0090 90 0.000383 49.51 78 59.69 60 2965 54,69 519,646.47 307,48312 
54 35.67 18.81 87.66 -0.0011 00090 90 0000385 49.61 78 59.85 60 29.73 6540 238,320.62 141,01812 
54 32.39 1887 87.84 -0.0011 00091 84 0.000558 49.75 72 58.23 60 35.81 68.20 220,36997 153,03470 
54 29.03 18.92 87.96 -00011 00091 84 0.000559 49.85 72 58.31 60 3586 6489 183,726.47 127,587 82 
54 33.82 18.97 8807 -0.0011 0.0091 84 0.000561 49.94 72 58.39 60 3590 69.72 284.496 11 197,56674 
54 28.71 1899 8B.14 -00011 0.0091 84 0.000562 4999 72 5843 60 35.93 6464 156,24384 108,502.66 
54 31.72 1899 88.19 -0.0011 0.0091 84 0.000562 50.00 72 58.46 60 3595 67.67 128,25227 89,06408 
54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 50.11 72 58.49 60 3597 7116 129,77908 90,124.36 
54 29.72 31.63 88.35 -0.0004 0.0058 84 0000564 67.24 78 72.51 66 46.44 76.16 385,255.15 275,83357 
54 31.88 31.61 88.37 -00004 0.0058 84 0.000565 67.22 78 72.52 66 46,45 7833 59,132.19 42,33724 
54 32.39 31.54 88,46 ·0,0004 0.0059 84 0,000566 6715 78 72 60 66 4650 78.89 304,62035 216.10096 
54 31.52 31.50 88.60 -0.0004 0.0059 84 0.000568 67.13 78 72.71 66 4657 78.09 412,730.71 295,50542 
54 32.23 31.45 88.80 ·0,0004 0.0060 84 0.000570 67,12 78 7288 66 4668 7891 482,61420 345,54034 
54 35.67 31.43 88.89 -0.0004 0.0060 84 0.000571 67.11 78 72,95 66 4673 82.40 . 238,917.92 171,05958 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 67.13 78 7299 66 4675 7601 90,191.51 64.57499 
54 24,42 31.45 88.99 -0,0004 00060 84 0000573 67.17 78 73,03 66 46.78 71.20 100,345,53 71,84502 
54 31.72 31.56 89.19 -00004 0.0060 84 0000575 67.37 78 73.20 66 46.88 7860 489,781,73 350,672,13 
54 21.89 31.63 89.37 -0.0004 0.0060 84 0,000577 67.52 78 73.34 72 5925 81.14 424,676.60 361.85462 
54 5347 31.66 89.42 -0.0004 0.0060 84 0000578 67.57 78 7339 72 5928 112.75 80,634,80 68.70657 
54 25.08 31.70 89.67 -0.0004 0.0060 84 0000581 67,70 78 7359 72 5945 8453 482,01690 410,71263 
54 39.39 31.77 89.76 -0.0004 0.0060 84 0000582 67.82 78 73.66 72 59.51 98.90 206,066.71 175,58347 
54 40.78 42.22 90.01 00002 00034 84 0.000586 82.09 84 90.01 72 59.67 10045 481,440,81 353,711 62 
54 4174 4222 9006 0.0002 0.0034 84 0.000586 8211 84 9006 72 59.70 101,44 67,28279 64,126.14 
54 3697 4220 90.17 00002 0.0034 84 0.000588 8211 64 90.17 72 5978 96.75 213,357.94 156,75277 
46 31.40 33.78 8360 -0.0001 0.0045 66 0.001829 6886 72 10543 66 83~ 11500 590,36759 496.072.77 

TOTAL ESTIM CONST. COST; $8,256,53324 F.W. Model Eq. Pop. = 
F,W. Model Sew. Ac. = 

57,20750 93,28750 
9,00481 20,981.33 

2010 Eq Pop.; 103,37550 
2010 Sew, Ac.;;: 17,99852 t- Engr., ROW, Finane" Canting, (1 ,5x);;: $12,384,79986 

$5,886,64066 
$8,829,96098 

Canslant Intel Flow = 000 

Upstream Sta. of Pipe Based an City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 

Downstream Sta. at Pipe Based on City of Fort Wof1h Master Plan Designations Stallons confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on H Wof1h Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Wof1h Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Oesign Flows based on Model Flows: Flow = A x Eq Pop." B x Sewered Acres 
Proposed Diameter Pipe shawn in Ft. Worth Master Plan for the Year 2020 Design 

OPTiON 3 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH, Haltom City, 
Richland HIlls, year 2020 BFX Area. This optIOn also 
Includes diverSIon of lillie Fossil Creek Area In 
Hallam City. The Marine Creek Area is Included, but 
the 6,0 MGD lnlel Facility flow is not included In 

this model 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s .. (1629 6 x n x MGO"I.54 I 0"(8/3) ]"2, n "" 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. "A" and "S" and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = (01\(8/3) x sl\(1/2) 11629.6 x n ) J 1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe CapaCity in MGD = (01\(8/3) x 5"(1/2) /1629.6 x n ) /1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0 125/sq in x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe;;: Area ot Pipe (Sq. In,) x $0.125/sq. in. x Length (Fl.) 

COFW Option 3.xls 

Eslim Cost Above R H, Meter = 
ESlim Cost Below R.H, Meter = 
Percent R.H. Cost of Tolal Line = 
Estlm RIchland HIlls Cost Share; 

$5,828,204.73 
$2,428,32851 

2941% 
$3,642,492.77 

$4.408,247.67 
$1,478,39298 

25_11% 
$2,217,58948 
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SIG FOSSIL ~"WER STUDY 

UPSTREAM 
MAIN/STATION 

M402NOOOO+ 50 
M402A10020+ 17 
M402NOO20+90 
M402NOO22+40 
M402A10023-t-09 
M402NOO2S-t-40 
M402A10032+40 
M402A10036'" 79 
M402A10040+28 
M402A10045+95 
M402A10049+OQ 
M402A10051 +91 
M402A10054+21 
M402A!0060+68 
M402A10061 +67 
M402A10065+95 
M402NOO72+ 77 
M402A10080+ 78 
M402A10085+5D 
M402A1008s+56 
M402A10088+51 
M402A10096+65 
M402A10103+ 76 
M402AJ0105t 11 
M402A10109t91 
M402A10113t81 
M402A/0117+43 
M402A10120t25 
M402810123+40 
M402810136t 74 

DESIGN CONDITION 
DESIGN YEAR: 

DOWNSTREAM 
MAIN/STATION 

M260N0304+97 
M402NOOOO+50 
M402N0020+ 17 
M402AJOO20 t 90 
M402A10022+40 
M402A10023 ... 09 
M402A10028+40 
M402A100J2+40 
M402A10036+ 79 
M402N0040+ 28 
M402NOO45+95 
M402A10049+OQ 
M402A1005t·Sl 
M402A10054+21 
M402N0060+68 
M402NOO61+67 
M402A1OO65+95 
M402NO072' 77 
M402A10080+ 78 
M402A/OO85+50 
M402A100B6+56 
M402NOO88+51 
M402N0096'65 
M402A/OI03t 76 
M402A/Ol05tl1 
M402A10109+91 
M402A/0113+Bl 
M402A10117+43 
M402A10120+ 25 
M402810123+40 

OPTION NO.3 
2015 

LENGTH 
(feel\ 

102 
1726 

73 
150 
69 

670 
399 
433 
361 
559 
307 
252 
255 
645 
99 

510 
691 
608 
400 
151 
166 
620 
711 
135 
607 
345 
695 
126 
308 

1160 

EXIST. 
PIPE 

EXIST. DIA CAP 
(in\ (MGD\ 

54 222.11 
54 34.03 
24 -7057 
24 000 
24 74.31 
54 25.04 
54 35.67 
54 32.39 
54 2903 
54 3362 
54 26.71 
54 31,72 
54 35.19 
54 29.72 
54 31.68 
54 32.39 
54 31.52 
54 32.23 
54 35.67 
54 29.26 
54 2442 
54 31.72 
54 21.89 
54 53.47 
54 25,06 
54 39.39 
54 40.78 
54 4174 
54 36.97 
46 3140 

F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac. = 

2000 2020 
MODEL MODEL 
FLOW FLOW 
(MGD\ (MGD\ 

16.94 6362 
18.71 6659 
16.71 86.61 
lB.71 86.61 
18.71 66.64 
18.76 87,43 
18.61 87.66 
16.87 67.64 
16.92 87.96 
18.97 6607 
16.99 6814 
18.99 88.19 
19.0B 66.23 
31.63 86,35 
31.61 6637 
31.54 88.46 
31.50 86.60 
31.45 68.60 
31.43 8689 
31.43 68.94 
31.45 66.99 
31.56 89.19 
31.63 69.37 
31.66 6942 
3170 89.67 
3177 89.76 
42.22 9001 
42.22 90.06 
42.20 90.17 
33.76 63.60 

57,207.50 93,267.50 
9,004.61 20,961.33 

2015 
COEF. 

"N 

-00010 
-0.0011 
-00011 
-0.0011 
-00011 
·0.0011 
-0.0011 
·0.0011 
-00011 
-0.0011 
-0.0011 
-0.0011 
-00011 
-0.0004 
-0.0004 
·00004 
-00004 
-0,0004 
-0.0004 
-0.0004 
-0.0004 
-00004 
-0.0004 
-00004 
-0.0004 
-0,0004 
0.0002 
00002 
0.0002 

-0.0001 

) 
OPTION 3 - yEAR 2015 

2015 
COEF 

"S" 

0.0064 
0.0089 
00089 
00089 
0.0089 
0.0090 
00090 
00091 
0.0091 
00091 
0.0091 
0.0091 
00091 
00058 
0,0058 
00059 
0.0059 
0.0060 
0.0060 
0.0060 
00060 
0.0060 
0,0060 
0.0060 
0,0060 
0.0060 
00034 
0.0034 
0.0034 
0.0045 

MODEL MODEL 
PROP H.G. 
DIA SLOPE 
lin) (lUfoot) 

90 0000350 
90 0000375 
90 0000375 
90 0.000375 
90 0000376 
90 0.000383 
90 0.000385 
84 0.000556 
64 0000559 
84 0000561 
64 0.000562 
84 0000562 
64 0.000563 
84 0000564 
64 0000565 
64 0.000566 
84 0000566 
64 0.000570 
64 0.000571 
64 0000572 
84 0.000573 
64 0.000575 
84 0.000577 
64 0000576 
84 0.000561 
64 0.000582 
84 0.000586 
84 0.000566 
64 0000566 
66 0.001829 

2015 Eq. Pop. == 

2015 Sew. Ac. = 
Conslant Intel Flow:: 

2015 
DESIGN 
FLOW 
IMGD) 

6206 
63.19 
6320 
63.20 
63.21 
63.67 
63.81 
63.97 
64.06 
64.20 
64.25 
64.26 
64.38 
79.67 
7966 
7961 
79.63 
7966 
79.66 
7970 
79.75 
79.96 
60.15 
6021 
80.37 
8050 
93.26 
93.31 
93.33 
6005 

112,960.75 
20,73007 

0.00 

PROP 
REPL 
PIPE 
lin) 

64 
64 
84 
84 
84 
84 
64 
76 
76 
76 
76 
78 
78 
64 
64 
84 
64 
64 
84 
64 
64 
84 
64 
84 
64 
84 
64 
64 
84 
64 

REPL PH~)P. PARL 
PIPE PAI<l. PIPE SOTH 
CAP PI?E CAP CAP 

IMGD) 1i;~1 IMGD) fMGD) 

6957 76 5709 27920 
72.04 76 59.12 93.15 
72.06 78 59.13 -11.44 
72.06 78 59.13 59.13 
72.08 72 4779 12210 
72.74 72 4822 73.26 
72.93 72 48.35 64.02 
72.09 72 58.23 90.62 
72.19 72 58.31 8734 
72 26 72 56.39 9221 
72.33 72 58.43 87.14 
72.36 72 5846 90.16 
72.41 72 5849 9368 
6835 72 56.57 6629 
86.37 72 56.56 90.46 
88.46 72 58.64 91.03 
68.60 72 5874 90 26 
8680 72 5687 91.10 
66.89 72 58.93 94.60 ' 
66.94 72 58.96 88.22 
68.99 72 5900 63.42 
69.19 72 59.13 9065 
89.37 78 7334 9523 
89.42 76 73.39 12666 
89.67 78 7359 96.67 
69.76 76 73.66 113.05 
90.01 76 7367 11465 
90.06 76 7391 11565 
90.17 76 74.00 110.97 

15904 78 130.52 161.92 

TOTAL ESTIM CONST. COST = 
t Engr., ROW, Financ., Conling (1.5x) = 

TASLE F-4 

ESTIM. ESTIM 
REPL PARAL 
PIPE PIPE 
COST COST 

$70,657.5Q $60,92407 
1,195,63575 1,030,930621 

50,568.60 43.60252 
103,90809 89,594221 
47,797.72 35,11669, 

602,66692 442,775.69 1 
276,39552 203,06609 
256,628.65 220,36997 
215,62342 163,72647 
333,887.79 284,496.11 
183,369.50 156,24384 
150,516.29 128,25227 
152,310.17 129,77908 
446.804.76 328,264.74 
68,57934 50,38482 

353,287.50 259,558 17 
478,66993 351.675.87 
559,718.24 411,221.56 
277,06624 203,57503 
104,600.81 76.84957; 
116,377.06 65,50151 
566,03069 417,326621 
492,52434 424,6766°i 
93,51726 80.634.80 

559,02552 482,0169°i 
236,96861 206,06671 
481,44081 415,11989

1 67,262.79 75,25914 
213,35794 183.96680

1 

603,55569 692,661.971 

$9,564,81791 $7,753,84075 
$14,377,22686 $11,630,76112 

NOTES' UPSTREAM MAIN1STATION Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey OPTION 3 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA, 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF, "A", COEF. "S" 
MO<JEL PROP DIA. 
MODEL H.G, SLOPE 
DESIGN FLOW 
PROP. REPl. PIPE 
REPL. PIPE CAP, 
PROP. PARl. PIPE 
PARL PIPE CAP, 
BOTH CAP. 
EST 1M. REPl. PIPE COST 
ESTIM PARL PIPE COST 

01113/2000,3:23 PM 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Calibration Coetlcients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe USing Mannings Eqn.: s = 11629 6 x n x MGD-l.54 I 0 11(813) J1I2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. "AM and 8B~ and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = (011(8/3) x s"(1I2) 11629 6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 0"(8/3) x 5"(1/2) 11629.6 x n J 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In 1 x $0.125/sq in x length (Fl.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In) x SO.125/sq. in. x length (Fl.) 

COFW Option 3.xls 

AU Cities Served by City of F art Worth 
Big FOSSil Outfall, Including NRH, Haltom City, 
Richland Hills, year 2020 BFX Area. ThiS option also 
includes dIversion of little FOSSIl Creek Area in 
Hallom City. The Marine Creek Area is inCluded, bul 
the 6.0 MGD Inlel FaCility flow IS not included in 
Ihis model 

Estin,. Cost Above RH. Meier '" 
Estin Cost Below R.H. Meier = 
Perc::!nt RH. Cost of Tolalline = 
Esilr". Richland Hills Cost Share ~ 

$6,762,93574 $5,443,73419 
$2,821,682.17 $2,310,10655 

2944% 29.79% 
$4,232,82325 $3,465,15963 
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BIG FOSSIL 0tWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402A10000+5Q M280N0304i-97 102 
M402.AJOO20+ 17 M402A10000"SO 1726 
M402A/OO20i-9O M402NOD2Q+ 17 73 
M402A10022+40 M402NOO20'90 150 
M402A10023+09 M401AlOO22+40 69 
M402A10028+40 M402A10023+09 870 
M402A/OO32i-40 M402A10028i-40 399 
M402A10036+ 79 M4')2A10032+40 433 
M402,AJ0040+ 28 M402AJOO36+ 79 361 
M402AJOO4S+95 M402AJ0040+28 559 
M402A10049"'OO M402A10045+95 307 
M402A10051-+-91 M402A10049+00 252 
M402AJOO54+21 M402A100S'*91 255 
M402A10060 ... S8 M402A100S4+21 645 
M402NOO61 +67 M402NOO60t-66 99 
M402NOO65+95 M402NOO61 +67 510 
M402NOO72 ... 71 M402NOO65"'95 691 
M402NOO80t78 M402NOO72t71 808 
M402NOO65 ... S0 M402N0080. 78 400 
M402NOO86t56 M402A10085"'SO 151 
M402NOO88+S1 M402N0086+56 168 
M401NOO96+65 M402A10086+51 820 
M402N0103 ... 76 M402NOO96+65 711 
M402N010S",,1 M402N0103+ 76 135 
M402N0109"'91 M402A1010S"'11 607 
M402A10113"'Sl M402A10109+91 345 
M402N0117+43 M402N0113"'Sl 695 
M402N0120+25 M402A101,7"'43 126 
M402B/0123+40 M402N0120+25 308 
M402B/0136 ... 74 M402B/0123"'40 1160 

DESIGN CONDITION OPTION NO.3 
DESIGN YEAR' 2020 

EXIST. 2000 2020 
PIPE MODEL MODEL 

EXIST. DIA CAP. FLOW FLOW 
fin\ fMGD\ fMGO\ fMGD\ 

54 222.11 18.94 8362 
54 3403 18.71 86.59 
24 -70.57 18.71 86.61 
24 0.00 18.71 8661 
24 7431 18.71 86.64 
54 25.04 18.78 87.43 
54 35.67 1881 87.66 
54 32.39 18.87 87.84 
54 2903 18.92 87.96 
54 33.82 1897 88.07 
54 2871 1899 88.14 
54 31.72 18.99 88.19 
54 35.19 19_06 88.23 
54 29.72 31.63 88.35 
54 31.88 31.61 8837 
54 32.39 31.54 88.46 
54 31.52 31.50 88.60 
54 32.23 31.45 8880 
54 35.67 31.43 88.89 
54 2926 31.43 88.94 
54 24.42 31.45 68.99 
54 31.72 31.56 8919 
54 21.89 31.63 8937 
54 53.47 31.66 89.42 
54 25.08 31.70 89.67 
54 3939 31.77 89.76 
54 40.78 42.22 90.01 
54 41.74 4222 90.06 
54 36.97 42.20 90.17 
48 31.40 3378 8360 

FW Model Eq Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ae, = 9,004.81 20,981,33 

2020 
COEF. 

"A" 

-0.0010 
-0.0011 
-0.0011 
-00011 
-0.0011 
-0.0011 
-00011 
-0.0011 
-00011 
-0.0011 
-0.0011 
-00011 
·0.0011 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-00004 
-0.0004 
-0.0004 
-0.0004 
-00004 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
00002 
0.0002 
0.0002 

-00001 

OPTION 3 - YEAR 2020 TABLE F-5 

MODEL MODEL 2020 PROP REPL. PROf' PARL ESTIM ESTIM 
2020 PROP. HG. DESIGN REPL. PIPE PARL PIPE BOTH REPL. PARAL 

COEF. DI~ SLOPE FLOW PIPE CAP. PIPL CAP CAP PIPE PIPE 
"B" tin ffVfool\ fMGD\ finl fMGO\ (in; fMGD\ fMGO\ COST COST 

0.0084 90 0.000350 6226 84 69.57 72 46.12 268.23 $70.657.50 $51.911.63 
0.0089 90 0000375 63.15 84 72.04 72 47.76 81.79 1.195.635.75 878.42626 
00089 90 0.000375 63.15 84 7206 12 4777 -22.80 50.568.60 37,152.44 
0.0089 90 0.000375 63.15 84 72 06 12 47.77 47.77 103,908.09 

76.34064
1 0.0089 90 0000376 63.17 84 72.08 72 47.79 122.10 47,79772 35.11669 

0.0090 90 0.000383 63.59 84 7274 12 48.22 7326 602.66692 442,775.69
1 

0.0090 90 0.000385 6373 84 72.93 72 48.35 8402 276,39552 203.06609 
0.0091 84 0.000558 6389 84 87.84 72 58.23 90,62 299.94802 220,369.97! 
00091 84 0.000559 6402 84 8796 "2 58.31 87.34 250.072.13 183,726.47 
0.0091 84 0.000561 6414 84 8807 72 58.39 92.21 387,230.81 284.49611 
0.0091 84 0000562 64.19 84 88.14 72 5843 87.14 212.66522 156.24384 
0.0091 84 0.000562 64.22 84 88.19 72 5846 90.18 174.56559 128.252.27 
0.0091 84 0000563 64.33 84 88.23 12 58.49 93.68 176.643.75 129.77908 
0.0058 84 0.000564 B2.B9 64 88.35 72 58.57 8829 446,804.78 328,26474 
0.0058 84 0.000565 82.87 84 8837 72 5858 90.46 68,579.34 50.38482 
0.0059 84 0.000566 8281 84 88.46 72 58.64 9103 353.28750 259.558 17 
0.0059 84 0.000568 82.80 84 88.60 -2 58.74 9026 478.66993 351.67587 
0.0060 84 0.000570 82.81 8. 8860 72 5887 91.10 559,718.24 411,221.56 
0.0060 84 0.000571 8282 84 8889 72 58.93 94.60 277,08824 203.575.03 
00060 84 0000572 82.84 84 88.94 72 5896 88.22 104.600 81 76.84957 
00060 84 0.000573 82.89 84 8899 -34 8899 11341 116,377.06 116.377.06 
00060 84 0.000575 83.14 84 8919 84 89.19 120.91 568.03089 568,030.89 
0.0060 84 0.000577 83.31 84 89.37 84 89.37 11126 492.524.34 492.52434

1 
00060 84 0.000578 83.38 84 8942 84 89.42 14289 93.51728 93.517.28 
0.0060 84 0.000581 83.54 84 8967 84 89.67 114.75 559.02552 559,025.52! 
0.0060 84 0000582 83.68 84 89.76 84 89.76 129.15 238.96661 238.988611 
00034 84 0000586 99.17 84 9001 84 90.01 13079 481,44081 481,440.8'1 
0.0034 84 0000586 99.19 84 9006 84 9006 131.80 87,28279 87,282.79 
0.0034 84 0000588 99.21 84 90.17 84 90.17 127.14 213.357.94 213.35794, 
0.0045 66 0.001829 84.11 84 159.04 78 13052 16192 803.55589 692,861.97 

2020 Eq. Pop. = 122.58600 
2020 Sew. Ae. = 21,884.42 

Constant Intel Flow = 0.00 

TOTAL ESTIM. CONST. COST = $9,791,605.61 $8,052,594.17 
+ Engr .. ROW, Finane .. Contmg. (1.5x) = S14,687,408.42 S12,078,891.26 

NOTES: UPSTREAM MAIN/STATION Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey OPTION 3 
UPSTREAM MAIN/STATtON 
LENGTH 
EXIST 01A. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

01/13/2000.3:23 PM 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in H Worth Master Plan for the Year 2020 Design 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH, Hallam City, 
Richland Hills, year 2020 BFX Area ThiS option also 
includes diversion of Lillie Fossil Creek Area in 
Hallom City. The Marine Creek Area IS included, but 
the 6 0 MGD Inlel F acdity flow IS not included in 
this model 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn __ s '" ( 1629.6 x n x MGD*1.54 I 0"(813) )"2, n = 0 0145 
Calculated DeSign Flow in MGD Based on Computed Coef. "N and ~8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

Proposed Replacement Pipe Capacity in MGD = I 0"(8/3) x 5"(1/2) /1629.6 x n ]/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = I 0"(813) x s"(112) 11629.6 x n] 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGQ 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x SO 125/sq in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x SO.125/sq. in. x Length (Fl.) 

COFW Option 3 xis 

Estim. (;ost Above RH. Meter = 
Eshm. :ost Below RH. Meter = 
Percen RH. Cost of Tolal Line = 
Estim. ~Ichland Hills Cost Share: 

$6.893.955.36 
$2,897,650.25 

$5.923,708.28 
$2,128,885.90 

29.59% 26.44% 
$4.346.475.37 $3.193.32885 

Page 1 of 1 



BIG FOSSIL ~EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel I 

M402NOOOQ+ 50 M280N0304+97 102 
M402N0020+ 17 M402A1000Q+50 1726 
M402NOO20+90 M402A10020+ 17 73 
M402A10022+40 MA02A10020+90 150 
M402A10023+09 M402NOO22-t40 69 
M402A1002Si-40 M402A10023+09 670 
M402A10032+40 M402AJOO28+40 399 
M402A10036+ 79 M402A10032"40 433 
M402A/OO40-t28 M402AJOO36+79 361 
M402A10045+95 M402A10040+28 559 
M402AJOO49+OQ M402A10045+95 307 
M402A/OO51 ... g, M402A10049+QO 252 
M402A10054"21 M402AfOO51·91 255 
M402A10060+68 M402A10054"'21 645 
M402N0061-t67 M402NOO60-t68 99 
M402N0065-t95 M402NOD61-t67 510 
M402N0072-t 77 M402N0065-t95 691 
M402N0080+ 78 M402NOO72+77 606 
M402N0085-t50 M402N0080+ 78 400 
M402NOO86+56 M402NOO8S-tSO 151 
M402NOO88+51 M402NOO86-t56 166 
M402NOO96-t65 M402NOO8S-t51 620 
M402N0103+76 M402NOO96+65 711 
M402N010S+11 M402N0103-t76 135 
M402N0109+91 M402N0105+11 607 
M402NOl13-t81 M402N0109+91 345 
M402N0117+43 M402N0113+81 695 
M402N0120+25 M402N0117+43 126 
M4028/0123+40 M402N0120+25 306 
M402B/0136-t 74 M402B/0123+40 1160 

DESIGN CDNDITION: OPTION NO, 3 
DESIGN YEAR: 2050 

NOTES: UPSTREAM MAIN/STA TlDN 

UPSTREAM MAIN/STATION 
LENGTH 
EXfST DlA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF, "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP, REPL. PIPE 
REPL. PIPE CAP. 
PROP PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

01/13/2000,323 PM 

OPTION 3 - YEAR 2050 TABLE F-6 

EXIST 2000 2020 MODEL MODEL 2050 PROP. REPL. PR'OP PARL ESTIM ESTIM. 
PIPE MODEL MDDEL 2050 2050 PROP. H.G DESIGN REPL. PIPE PARL PIPE BOTH REPL. PARAL. 

EXIST. DIA CAP. FLOW irLO~ COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE CAP. CAP. PIPE PIPE 
(inl (MGDI (MGDI MGD "A" "B" (inl (ftltoOII (MGDI (inl (MGDI (~nl (MGDI (MGDI COST COST 

54 222.11 16.94 83.62 -00010 0.0084 90 0.000350 5329 90 83.62 78 57.09 279.20 $61,11193 $60,92407 
54 34.03 16.71 66.59 -00011 00069 90 0.000375 5275 90 66.59 76 59.12 9315 1,372,54104 1,030,930 62 
24 -70,57 16.71 66.61 -00011 00069 90 0.000375 5275 90 6661 76 59.13 -11.44 56,05069 43,60252 
24 0.00 16,71 6661 -00011 0.0069 90 0.000375 5275 90 86.61 76 59.13 59.13 119,26225 69,59422 
24 74.31 16.71 6664 -0.0011 0.0069 90 0.000376 52.75 90 66.64 76 51115 13346 54,66963 41,213.34 
54 25.04 16.76 67.43 -0.0011 0.0090 90 0000363 52.96 64 72.74 72 4622 7326 602,66692 442,77569 
54 35.67 1661 87.66 -0.0011 00090 90 0000365 53.05 64 72.93 72 48.35 6402 276,39552 203,066.09 
54 32.39 1667 67.64 -0,0011 0.0091 64 0000556 53.22 64 6764 72 56.23 9062 299,946.02 220,36997 
54 29.03 16.92 67.96 -0.0011 0.0091 64 0.000559 53.36 64 67.96 72 58.31 67.34 250,072.13 183,72647 
54 33.62 18.97 66.07 ·0.0011 0,0091 64 0000561 53.49 64 6607 72 5839 92.21 387,23081 284,496.11 
54 26,71 18.99 88,14 -0.0011 0.0091 84 0.000562 53,55 64 68.14 72 58.43 87.14 212,665.22 156.24384 
54 31.72 18.99 88.19 -0.0011 00091 84 0.000562 53.55 84 88.19 72 58.46 90 18 174,56559 126,252 27 
54 35.19 1906 88,23 -0.0011 0.0091 64 0.000563 53.74 84 88.23 72 5849 9366 176,64375 129,779.08 
54 29.72 31.63 88.35 -0.0004 0.0058 84 0.000564 87.63 84 66.35 72 56.57 66.29 446,60476 328.264.74 
54 31.66 31.61 6637 -0.0004 0.0056 64 0.000565 6757 64 66.37 72 56.58 90.46 68,57934 50,36462 
54 32.39 31.54 66.46 -0.0004 0,0059 64 0000566 67,39 64 88.46 72 5664 9103 353,267.50 259,558. t 7 
54 31.52 31.50 66.60 -0.0004 0.0059 64 0.000566 6U6 64 66.60 72 56.74 90.26 476,66993 351,675.87 
54 3223 3145 68,60 -0.0004 00060 64 0.000570 87,15 64 6660 72 5667 91.10 559,716.24 411,221.56 
54 3567 31.43 66.69 -0.0004 0.0060 64 0.000571 67,10 64 66.69 72 56.93 94.60 277,06824 203,57503 
54 29.26 31.43 6694 -0.0004 0.0060 64 0,000572 67.10 64 66.94 72 56.96 66.22 104,600.61 76,84957 
54 24.42 3145 66.99 -0.0004 0.0060 64 0.000573 67.16 64 66.99 64 68.99 113.41 116,37706 116,377.06 
54 31.72 31.56 69.19 -00004 0.0060 64 0.000575 67.46 64 69.19 64 69.19 120.91 566,03069 566,03069 
54 21.69 3163 69.37 -0.0004 0.0060 64 0000577 6766 64 69.37 64 6937 11126 492,52434 492,52434 
54 5347 31.66 6942 -0.0004 0.0060 64 0000576 67.74 84 6942 64 6942 14269 93,51726 93.51726 
54 2506 31.70 69.67 -0.0004 0.0060 64 0000561 67.65 84 69.67 64 6967 114.75 559,02552 559,025.52 
54 39.39 31.77 69.76 -0.0004 0.0060 64 0000562 6604 64 69.76 64 6976 129.15 236,96661 236,96661 
54 40.76 42.22 9001 0.0002 0.0034 64 0.000566 11622 64 90.01 64 9001 130.79 461,44061 481,44061 
54 41.74 42.22 9006 00002 0.0034 64 0.000566 116.22 64 90.06 64 90.06 131.80 87,262.79 67,282.79 
54 36.97 42.20 90,17 0.0002 0.0034 64 0000586 116.17 64 90.17 64 90.17 127.14 213,35794 213.35794 
48 31.40 33.76 83.60 -0.0001 00045 66 0001629 93.30 64 15904 76 13052 16192 603,55569 692,861 97 

TOTAL ESTIM. CONST. COST; $10,006,69368 $8,239,911 46 F.W. Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

2050 Eq. Pop ; 
2050 Sew. Ac. = 

156,708.49 
24,635.40 ... Engr., ROW, Financ" Canting. (1.5x) = $15,013,34052 $12,359,867.22 

Constant Intel Flow = 0.00 

Upstream Sla. of Pipe Based on Cily of Fort Worth Master Plan DeSignations. Slations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations, Stalions confirmed by Field Survey 
Length ot Pipe Segment in Feel 
Existing Pipe Diameter in Inches 
EXisting Gravity Flow Capadty of Pipe in MGO based on FI. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Cahbration Coeficients used to Compute Oesign Flows based on Model Flows: Flow = A x Eq Pop. -t 8 x Sewered Acres 
Proposed ~iameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s:::: ( 1629.6 x n x MGO"1 .54/0"'(8/3) )",2, n = 0.0145 
Calculated Design Flow In MGD Based on Computed Coef. "AM and ~B" and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = (0"'(8/3) x s"'(112) 11629.6 x n )/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = (0"'(8/3) x s"'(112) 11629.6 x n) 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
EStimated Construction Cost of Proposed Replacement Pipe:: Area of Pipe (Sq. In) x $0 125/sq in. x length (FI) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0. 125/sq. in. x length (Ft) 

COFW Option 3.xls 

OPTION 3 

All Cities Served by City of Fort Worth 
Big Fossil Oullall, Including NRH, Hallam Cily, 
Richland Hills, year 2020 BFX Area. ThiS option also 
Includes diverSIon of little FOSSil Creek Area in 
Haltom City. The Marine Creek Area is included, but 
the 6 0 MGD Inlel FaCIlity flow IS not included in 
Ihis model 

Estirn. Cost Above R H. Meter ;::; 
Estim. Cost Below R H Meter = 
Percent R.H. Cost 01 Total line = 
Estrrn Rrchland Hills Cost Share = 

$6,693,95536 $5,923.70628 
$3,114.936.32 $2,316,20320 

31.12% 
$4.672,40748 

2811% 
$3,474.30480 
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BIG FOSSIL 'eWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/ST AllON /feell 

M402AJOOOO+SO M280NOJ04"'97 102 
M402NOO20·,7 M402NOOOO+sO 1726 
M402A1OO20+90 M402A1OO10.,7 73 
M402NOO22+4Q M402A10020+90 150 
M402A1OO23+09 M402NOQ22+40 69 
M402AJOO28+40 M402A/OO23+Q9 870 
M402A10032+40 M402AJOO2B+40 399 
M402A1OO36+ 79 M402NOO32+40 433 
M402A10040+26 M402A10036+ 79 361 
M402A1OO45+95 M402N0040+28 559 
M402.AJOO49+QO M402NQ045+95 307 
M402AJOO51 +91 M402NOO49+QD 252 
M402A10054---21 M402NOO51---91 255 
M402N0060---68 M402AJOQ54+21 645 
M402Ai0061+67 M402N0060+68 99 
M402NOO65+95 \1402A1OO61---67 510 
M402NOO72---77 M402N0065-t95 691 
M402A1OO80+ 78 M402NOO72+ 77 808 
M402NOO85+50 M402A10080+ 78 400 
M402NOO86---56 M402NOO85---50 151 
M402A1OO88+51 M402A10086+56 168 
M402NOO96+65 M402NOO88+51 820 
M402A10103+ 76 M402A10096+65 711 
M402N0105+ 11 M402N0103+76 135 
M402A10109+91 M402A10105+11 807 
M402A10113---81 M402A10109+91 345 
M402A10117+43 M402A10113+81 695 
M402N0120+25 M402A10117+43 126 
M402B10123+40 M402A10120+25 308 
M402810136-t74 M402B/0 123+40 1160 

DESIGN CONDITION, OPTION NO, 3 
DESIGN YEAR'. 2070 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST 01A. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "9" 
MODEL PROP DIA. 
MODEL H G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP, 
PROP. PARL. PIPE 
PARL. PIPE CAP 
BOTH CAP, 
ESTIM REPL PIPE COST 

01/13/2000,323 PM 

EXIST. 2000 2020 
PIPE MODEL MODEL 

EXIST. DIA CAP. FLOW FLOW 
lin) (MGDJ IMGD) IMGD) 

54 222.11 18.94 83.62 
54 34.03 lB.71 86.59 
24 -70.57 18.71 66.61 
24 0.00 16.71 6661 
24 74.31 16.71 86.64 
54 25.04 18.78 87.43 
54 35.67 18.81 87,66 
54 32.39 18.87 87.84 
54 29.03 18.92 87.96 
54 3382 18,97 88,07 
54 28.71 1899 88.14 
54 31.72 18.99 88.19 
54 35.19 19.06 8823 
54 29.72 31.63 BB.J5 
54 31.88 31.61 88,37 
54 32.39 31.54 88.46 
54 31.52 31.50 88.60 
54 32,23 31.45 88.60 
54 35.67 31,43 88,89 
54 29.26 31.43 88.94 
54 24.42 31.45 88.99 
54 31.72 31.56 89.19 
54 21.89 3163 89.37 
54 53.47 31.66 89.42 
54 25.06 31.70 89.67 
54 39.39 31.77 89.76 
54 40.78 42,22 90.01 
54 41.74 42,22 90.06 
54 36.97 42.20 90.17 
48 31,40 33.78 83.60 

F.W. Model Eq. Pop. = 57,207.50 93.287.50 
F.W, Model Sew.Ac.= 9.004.61 20,981.33 

) 
J 

OPTION 3 - YEAR 2070 

2070 2070 
COEF. COEF. 

"A" "B" 

-00010 0.0084 
-00011 0.0089 
-0.0011 0.0089 
-0.0011 0.0069 
·0,0011 0.0089 
-0.0011 0.0090 
-0.0011 0.0090 
-0.0011 00091 
·0,0011 0.0091 
·0,0011 0.0091 
·0.0011 0,0091 
·0,0011 0.0091 
-0.0011 0.0091 
·0.0004 0.0058 
·0,0004 0.0058 
·0.0004 0.0059 
.0.0004 0,0059 
-0.0004 0.0060 
-0.0004 0,0060 
-0.0004 0.0060 
-0.0004 0.0060 
-0.0004 0.0060 
-0.0004 0.0060 
·0.0004 0.0060 
-0.0004 0.0060 
-0.0004 0.0060 
0.0002 0,0034 
00002 0.0034 
0,0002 00034 

-00001 0,0045 

MODEL MODEL 2070 
PROP. H.G. DESIGN 

DIA SLOPE FLOW 
lin) 1,lIIooll (MGD) 

90 0000350 4838 
90 0,000375 47.07 
go 0.000375 47.06 
90 0000375 4706 
90 0,000376 47,06 
go 0.000383 47.15 
90 0.000385 47.21 
84 0.000558 47.38 
84 0000559 47.52 
84 0.000561 47.67 
84 0.000562 47.73 
84 0.000562 47.72 
84 0.000563 47.94 
84 0.000564 90.17 
84 0.000565 9010 
84 0.000566 89.85 
84 0.000568 89.69 
84 0,000570 69,48 
84 0.000571 89.40 
84 0.000572 89.39 
84 0000573 89.45 
84 0.000575 89.78 
84 0,000577 8998 
84 0.000578 90,07 
84 0,000581 go,16 
84 0.000582 90.38 
84 0.000586 125,46 
84 0,000586 125,45 
84 0,000588 125.36 
66 0,001829 9826 

2070 Eq, Pop. = 175,228.27 
2070 Sew. Ac, = 26.431.99 

Constant Intel Flow = 0,00 

PROP. 
REPL. 
PIPE 

(in) 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
84 
84 
84 
84 
84 
84 
54 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 

Upstream Sla. of Pipe Based on City of Fort WOr1h Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sla. of Pipe Based on City of Fort Worth Master Ptan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGO based on FI. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in FI. Worth Master Plan based on HydroWor1<.s Calculations 
Year 2020 Flow Rale in FI. Worth Master Plan based on HydroWor1\s Calculations 

REPL PROP PARL 
PIPE PAR,., PIPE BOTH 
CAP. PIPE CAP CAP. 

(MGD) (in) (MGD) (MGD) 

83.62 78 5709 27920 
8659 78 59.12 93.15 
66.61 76 59,13 -11.44 
66.61 78 5913 59.13 
86.64 78 59.15 133.46 
87.43 78 5969 84.73 
87.66 -8 5985 95.52 

105.58 78 72.09 10448 
105.73 78 7219 101.22 
105.86 78 72 28 106,10 
88.14 78 72,33 10104 
88,19 78 72.38 104.10 
88.23 78 72.41 107.60 
8835 78 72 51 102,23 
66,37 78 72,52 104,40 
88.46 78 72 60 10499 
88.60 78 72.71 104,23 
88,80 i8 72 88 105.11 
88.89 78 72.95 108.62 
88,94 78 7299 102.25 
88.99 84 8899 113,41 
89.19 84 89,19 120,91 
89.37 l4 89.37 111.26 
89,42 l4 89,42 142,89 
89,67 l4 89,67 114.75 
89,76 L4 89.76 129.15 
90.01 84 90.01 130.79 
90,06 84 9006 131.80 
90,17 84 90.17 127.14 

15904 78 130.52 161,92 

TOTAL ESTIM. CONST. COST = 
+ Engr. ROW. Fin'lnc" Conling. (1.5x) = 

OPTION 3 

TABLE F-7 

ESTIM ESTIM 
REPl. PARAl. 
PIPE PIPE 
COST COST 

S81.11193 $60,92407 
1,372.541.04 1.030,930.82 

58,05069 43,602.52 
119,28225 69,59422 
54,86983 41.213.34 

691.83702 519.64647 
317,290 77 238,320.62 
344,32808 258.62865 
287.072 60 215.62342 
444.525.17 333.88779 
212,665.22 183,36950 
174.565,59 150.518,29 
176.64375 152.31017 
446.604.78 385.255.15 

68.57934 59.13219 
353.287,50 304,620.35 
478,66993 412.730.71 
559.71824 482,61420 
277.088.24 238,917.92 
104,600,81 90.191.51 
116.377.06 116,377 06 
568.03089 56803089 
492.524,34 492.52434 

93,517.28 93,517,28 
559,02552 559.025,52 
238.988.61 238,98861 
481.440.81 481.44081 
87,28279 87.282.79 

213.357.94 2~3.357.94j 
803,55589 -----.P92-'-~61.97 

$10,277.63393 $8,835.43913 
$15,416,450.90 $13,253,15870 

AU Cities Served by City of Fort Worth 

Calibration Coeficienls used to Compute Design Flows based on Model Flows: Flow = A x EQ. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Master Plan for the Year 2020 Design 

BIg Fossil Outfall, Including NRH, Haltom City. 
Richland Hills, year 2020 BFX Area. This oplton also 
Includes diversion of lillie Fossil Creek Area in 
Haltom City. The Marine Creek Area is Induded, but 
the 6 0 MGD Inlel Facility flow is nol included in 
this model. 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = 11629 6 x n x MGO·1.54 I 0"(8/3) ]"2. n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. -A- and "8" and Design Period Equivalent Populallon and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = 1 0"(8/3) x sll(1/2) 11629.6 x n] /1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallet Pipe Capacity in MGD '" (0"(8/3) x s"(ll2) 11629 6 x n ) 11.54 
Combined Capadly of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In ) x $0, 125/sq in. x Length (FI ) 

COFW OptIon 3 xis 

Eslim, (:ost Above R H. Meter :; 
Estlm. Cost Below R H Meter = 
Percer.t R ,H. Cosl of T otalUne = 
Estirn. Richland Hills Cosl Share :: 

$6,951,249.72 
$3,326,384.21 

32,37% 
$4,989,576.32 

$6,33695499 
$2,498,484.14 

2828% 
$3,747,72621 
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BIG FOSSIL SEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (Ieel) 

M402NOOOO+50 M2BON0304+97 
M402A1OO20·,7 M402A1OOOO+5D 
M402NOO20+90 M402N0020+ 17 
M402NOO22+40 M402A!OO20"'9D 
M402NQ023·09 M4D2NOO22+4D 
M402NOO28t40 M402A1OO23+Q9 
M4D2NOO32+40 M402NOO2B+40 
M402A.1OO36+79 M402A10032+40 
M402NO040+ 28 M402NOO36t-79 
M402N0045+95 M402NOO40t-28 
M402NOO49+0Q M402NOO4S+95 
M402NOQ51+91 M402N0049+Qa 
M402NOO54+21 M402NOO51+91 
M402A1OO60+68 M402NOO54+21 
M402AJO061 +67 M402AJOO60-t68 
M402N006S-t95 M402A1OO6,·67 
M402A1OO72-t 77 M402A1OO65-t95 
M402A1OO80-t 78 M402A1OO72-t 71 
M402NOO6S-t50 M402NOO80-t 78 
M402A1OO86-t56 M402A1OO85-t5D 
M402A1OO88-tSl M402AJOO86-t56 
M402A1OO96-t65 M402N0088-t51 
M402A1O 1 03-t 76 M402A10096-t65 
M402A/010S-t11 M402A/0103-t 76 
M402A10109-tS1 M402A/0105-t" 
M402A10113-t81 M402AJ0109-t91 
M402A/0117-t43 M402A10113-t81 
M402N0120-t25 M402A10117 +43 
M402B/0123+4D M402A.{)120-t25 
M402B/0136-t74 M402B10123-t40 

DESIGN CONDITION; OPTION NO.4 
DESIGN YEAR 2000 

NOTES; UPSTREAM MAIN/ST AriON 

UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL PIPE CAP. 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE COST 

01113/2000,3:26 PM 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 

99 
510 
691 
808 
400 
151 
168 
820 
711 
135 
807 
345 
695 
126 
308 

1160 

) 
OPTION 4 - YEAR 2000 TABLE F-l 

EXIST. 2000 2020 MODEL MODEL 2000 PROP REPL. PROP. PARL ESTIM. ESTIM 
PIPE MODEL MODEL 2000 2000 PROP. HG. DESIGN REPL PIPE PARL PIPE BOTH REPL PARAL 

EXIST. DIA CAP FLOW FLOW COEF COEF. DIA SLOPE FLOW PIPE CAP. PPE CAP. CAP. PIPE PIPE 
(in) (MGD) (MGD) (MGD) -A" "B" (in) (fllfool) (MGD) (in) (MGDI !!!!l (MGDI (MGDl COST COST 

54 22211 lB.94 83.62 ·0,0010 0.0084 90 0.000350 60.B7 84 69.57 78 5709 27920 $70.657.50 $60.924.07 
54 34.03 lB.71 86.59 -0.0011 00089 90 0.000375 6232 84 72.04 78 5912 9315 1.195,635.75 1.030,93082 
24 -70.57 18.71 86.61 -00011 0.0089 90 0.000375 62.33 84 72.06 78 59.13 -11.44 50,566.60 43,602.52 
24 0.00 lB.71 86_61 -0.0011 0.0089 90 0.000375 62.33 84 72.06 78 59.13 59.13 103,908.09 B9,59422 
24 74.31 18.71 86.64 -0.0011 00089 90 0.000376 62.35 84 72.08 72 47.79 122,,0 47.797.72 35,116.69 
54 25.04 18.7B 87.43 -0.0011 0.0090 90 0,000383 62.B1 84 72.74 72 4822 73.26 602,666.92 442.775.69 
54 35.67 18.81 87,66 ·0,0011 0.0090 90 0.000385 6295 84 72 93 72 48.35 84.02 276.395.52 203,066.09 
54 32.39 18.B7 87.84 -0.0011 0,0091 84 0.000558 63.0B 78 72.09 66 46.17 78.56 258,628.65 185.171.99 
54 29.03 18.92 87.96 -0.0011 0,0091 84 0.000559 63.17 78 72.19 66 46.24 75.27 215.623.42 154,381.27 
54 33.82 18.97 88.07 -00011 0.0091 84 0,000561 63.25 78 72.28 66 4629 80.11 333,887.79 239.055.76 
54 2B.71 18.99 88.14 -0.0011 0.0091 84 0000562 63.30 78 72.33 66 46.33 7504 183.369.50 131.28822 
54 31.72 18.99 8B.19 -0.0011 0,0091 84 0.000562 63.33 78 72.38 66 4636 7808 150.51829 107.767.53 
54 35,19 19.06 88.23 -0.0011 0.0091 84 0.000563 63.39 78 72.41 66 46.38 81.57 152.310.17 109,050.48 
54 29.72 31.63 88.35 -0,0004 0.0058 84 0.000564 70.32 78 72.51 66 4644 76.16 385.255.15 275,833.57 
54 31.88 31.61 88.37 -0.0004 0.0058 84 OJJQ0565 7032 78 72.52 66 4645 78.33 59.132.19 42,337.24 
54 3239 31.54 88.46 -0.0004 0,0059 84 0.000566 70.33 78 72 60 66 46.50 7889 304.620,35 218,100.96 
54 31.52 3150 8860 -0.0004 00059 84 0000568 70.38 78 72.71 66 4657 7809 412,73071 295,50542 
54 32.23 31.45 88,80 -0.0004 0.0060 84 0.000570 70,46 78 72,88 66 4668 78.91 482.614.20 345,540.34 
54 35.67 31.43 88.69 -0.0004 00060 84 0.000571 7050 78 72.95 66 4673 82.4Q 238.917.92 171,059.58 
54 29,26 31.43 88.94 -00004 0.0060 84 0,000572 70.53 78 72.99 66 46.75 76,01 90,191,51 64.57499 
54 24.42 31.45 8899 -0.0004 00060 84 0000573 70.56 78 73,03 66 4678 7120 100,34553 71,84502 
54 31,72 3156 89.19 ·00004 0.0060 84 0.000575 70.73 78 73.20 66 46,88 7860 489,781.73 350.672 13 
54 2189 31.63 89.37 -0.0004 00060 84 0.000577 70.86 78 7334 66 46.98 6887 424.67660 304.05840 
54 53,47 31.66 89.42 -00004 0.0060 84 0,000576 70.91 78 7339 66 47.00 100,47 80.634,80 57.73261 
54 25.08 31.70 89.67 -0.0004 0.0060 84 0,000581 71,06 78 73.59 66 47.14 72,22 482,016.90 345.11269 
54 3939 31.77 89.76 -0.0004 0,0060 84 0.000582 71.15 78 73.66 66 47,18 8657 206,066.71 147.538,88 
54 40.78 42.22 90.01 0.0002 0.0034 84 0.000586 76.99 78 7387 66 47.31 8809 415,11989 297.21601 
54 41.74 42.22 90.06 0.0002 0.0034 84 0,000586 77.02 78 7391 66 47.34 6908 75.259.14 53.883,77 
54 36.97 42.20 90.17 0.0002 00034 84 0000588 77.07 78 74,00 66 47,40 8437 183,96680 131,71587 
48 31,40 33,78 8360 -00001 0.0045 66 0,001829 68.97 66 8360 66 83,60 11500 496,072,77 ~~6.072 77 

f.W. Model Eq. Pop.:; 57,207.50 93,287.50 TOTAL ESTIM. CONST. COST = $8.569.370.81 $6.501.52561 
f.W. Model Sew. Ac.:; 9,004,61 20,981.33 

2000 Eq. Pop.:; 80,931.25 
2000 Sew. Ac. = 16,091.36 1- Engr" ROW, Flnanc., Conllng. (1.5x):; $12,654,056,21 $9.152,28842 

Constant Intel Flow = 600 

Upstream Sta, of Pipe Based on City of fort Worth Master Plan Designations. Stations confirmed by field Survey 

Downstream Sta. of Pipe Based on City of fort Worth Master Plan DeSignations Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity flow Capacity of Pipe in MGD based on Fl. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rale in H Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in fI. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used 10 Compule Design flows based on Model Flows: Flow = A x Eq Pop. -t B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

OPTION 4 

All Cilies Served by City of Fort Worth 
Big Fossil Outfall, Including NRH. Haltom City, 
Richland Hills. Marine Creek Area, year 2020 
BFX Area. and Constant 6.0 MGO Intel Facility 
Flow. This Option does not include diversion 
of Utile FOSSil Creek Area in Haltom City 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn_: s:; (1629 6 x n x MGo·, ,541 0"'(8/3) 1"'2, n:; 0 0145 
Calculated Design Flow in MGo Based on Computed Coef. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

10 this line -- thiS area is omitted 

Proposed Replacement Pipe Capacity in MGD = I 0"'(8/3) x 5"(1/2) J 1629.6 x n J f 1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD:; I 0"'(8/3) x s"(1I2) f 1629.6 x n ) /1 ,54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq In) x $O.125/sq in. x length (fl.) 
Estimated Construction Cost of Proposed Parallel Pipe:; Area of Pipe (Sq. In ) x $0.125/sq, in. x Length (Ft.) 

COFW Option 4,xls 

Eslim, Cost Above R H Meier:; 
Eslim. Cost Below RH Meter:; 
Percent R.H. Cost of Total line :; 
Eslim. Richland Hills Cost Share: 

$5,747,48864 
$2,621,882.17 

3293% 
$4.232,623 25 

$4.255.96224 
$2,245,56337 

3454% 
$3,388.345 06 
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BIG FOSSIL ~tWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION Ileell 

M402AJQOOO-tSO M280N0304-tg7 102 
M402A10020-t17 M402A1000Q-t 50 1726 
M402AJOO20+90 M402A10020+ 17 73 
M402A10022-t-40 M402A10020 ... 90 150 
M402A10023+09 M402A10022+40 89 
M402A1002S-t40 M40ZAlOO23+09 870 
M402A1Q032+40 M402A1002B+40 399 
M402A10036-t19 M402A10032i-40 433 
M402A10040+28 M402A10036+ 19 361 
M402A1004S+95 M402NOO40+28 559 
M402A10049+QO M402A10045+95 307 
M402A1Q051 +91 M402A10049+QO 252 
M402NOO54+21 M402NOO51+91 255 
M402A10060+68 M402A10054+21 645 
M402N0061+67 M402N0060+68 99 
M402A10065+95 M402A10061 +67 510 
M402NOO72+ 77 M402N0065+95 691 
M402A100aO+78 M102N0072+ 77 808 
M402NOOa5+50 M402AJOO80+ 78 400 
M402AJOO86 t 56 M402NOO85+50 151 
M402A10088+51 M402N0086+56 16B 
M402NOO96+65 M402N0088+51 820 
M402A10103+76 M402AJOO96+65 711 
M402N0105+11 M402No 103+ 76 135 
M402N0109+91 M402N0105+11 807 
M402N0113+81 M402A10109+91 345 
M402N0117+43 M402N0113+81 695 
M402A10120+25 M402N0117+43 126 
M402B/0123+40 M402N0120+25 30B 
M402B/0136+74 M4028/0123+40 1160 

DESIGN CONDITION: OPTION NO.4 
DESIGN YEAR: 2005 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA 
MODEL H. G. SLOPE 
DESIGN FLOW 
PROP. REPL PIPE 
REPL PIPE CAP. 
PROP. PARL PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM PARL. PIPE COST 

01113/2000.3:26 PM 

) 

OPTION 4 - YEAR 2005 TABLE F-2 

EXIST. 2000 2020 MODEL MODEL 2005 PROP. REPL PROP. PARL. ESTIM ESTIM 
PIPE MODEL MODEL 2005 2005 PROP. H.G. DESIGN REPL PIPE PARL PIPE BOTH REPL. PARAL 

EXIST. DIA CAP. FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP PIPE CAP CAP PIPE PIPE 
lin) (MGD) (MGD) IMGD) "A" "B" (in) (Mooll IMGD) lin) IMGD) _in) IMGD) IMGD) COST COST 

54 22211 16.94 63.62 -0.0010 0.0064 90 0.000350 6665 64 69.57 76 5709 279.20 $70,657.50 $60.92407 
54 3403 16.71 86.59 -0.0011 0.0069 90 0000375 66.52 84 7204 76 5912 9315 1,195,63575 1.030.93062 
24 -70.57 18.71 66.61 -0.0011 0.0089 90 0.000375 68,53 64 72.06 76 59.13 -11.44 50,56860 43,60252 
24 0.00 18,71 86.61 -0.0011 0.0089 90 0.000375 68.53 64 72 06 78 59,13 59.13 103,908 09 69.59422 24 74.31 18.71 86.64 -0.0011 00089 90 0.000376 6855 84 72.08 78 5915 133.46 47.797.72 41,213.34 
54 25.04 18.78 87.43 -0,0011 0.0090 90 0.000383 69.06 84 7274 78 59.69 84.73 602,666.92 519,646.47 
54 35.67 18.81 87.66 -0.0011 00090 90 0000385 6922 84 7293 78 5985 9552 276,395.52 238.32062 
54 32.39 18.87 87.84 -0.0011 0.0091 84 0000558 69.36 78 72 09 66 46.17 78.56 258.62865 185,171.99 
54 29.03 18.92 87.96 -0.0011 0.0091 84 0.000559 69.46 78 7219 66 46.24 7527 215,62342 154.381.27 54 3382 18.97 8807 -0.0011 0,a091 84 0000561 6955 78 7228 66 46.29 80.11 333,887.79 239.05576 
54 28.71 18.99 88.14 -0.0011 0.0091 84 0.000562 69.61 78 72.33 66 46.33 1504 183,369.50 131,28822 
54 31.72 18.99 88.19 -00011 0.0091 84 0000562 6964 78 72.38 66 4636 78.08 150,518.29 lo7}6753 
54 3519 19.06 BB.23 -00011 0.0091 84 0000563 69.70 7B 7241 66 4638 81.57 152,310.17 109,05048 54 29.72 31.63 BB35 -0.0004 0.0058 B4 0.000564 76.56 64 aa 35 78 72.S1 102.23 446,a04 78 385,255.15 
54 31.88 3161 86.37 -0.0004 0.0058 84 0000565 76.58 B4 8B.37 78 72.52 104.40 68,57934 59,132.19 
54 3239 31.54 88.46 -0.0004 0.0059 B4 0000566 7660 84 8846 78 72 60 104.99 353.28750 304,620.35 
54 31.52 31.50 88.60 -00004 0.0059 B4 0000568 76.66 84 8B6o 78 72.71 104.23 478,66993 412.730.71 
54 32.23 31.45 B8.8o -0.0004 0.0060 84 0.000570 76.76 B4 B880 78 72 B8 105.11 559,71824 482,61420 
54 3567 31.43 88.89 -0.0004 0.0060 84 0.000571 76.Bo 84 B8.B9 7B 72 95 10862 . 277,08824 238,91792 
54 29.26 31.43 8894 -0.0004 0.0060 84 0000572 76.83 B4 B894 78 72.99 102.25 104,600.81 90,19151 
54 24.42 31.45 B8.99 -0.0004 0.0060 B4 0.000573 76.87 B4 88.99 78 73.03 9745 116.377.06 100.34553 
54 31.72 31.56 B9.19 -0.0004 00060 84 0000575 77.05 B4 89.19 78 73.20 104.92 568,030.89 489,781 73 
54 21.89 31.63 89.37 -0.0004 0.0060 B4 0000577 77.20 84 8937 76 73.34 95.23 492.524.34 424,676.60 
54 53.47 3166 89.42 -0.0004 0.0060 84 0000578 77.25 B4 8942 78 7339 12686 93,51728 Bo,634.80 
54 25.08 31.70 89.67 -0.0004 00060 B4 0.0005Bl 77.42 84 89.67 7B 7359 9867 559,025.52 482.01690 
54 39.39 31.77 8976 -00004 0.0060 84 0000582 77.51 84 a9.76 78 73.66 11305 238,98861 206,066.71 
54 40.78 42.22 90.01 0.0002 00034 84 0.000586 83.33 84 90.01 78 73.87 11465 481,440.81 415,11989 
54 41.74 42.22 9006 0.0002 0.0034 B4 0000586 83.36 84 9006 78 73.91 11565 87,28279 75.259.14 
54 36.97 42.20 90.17 0.0002 00034 84 0.000588 8341 B4 90.17 78 7400 11097 213,35794 lB3,966.80 
48 31.40 33.78 8360 -00001 0.0045 66 0001829 74.88 78 130.52 72 10543 13683 692.861.97 590.36759 -

TO".,L ESTIM. CONST. COST· 59,474.12399 $7.972,64503 
FW. Model Eq. Pop.' 57,207.50 93,2B7.5o 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

2005 Eq. Pop .• 
2005 Sew. Ac. = 

Conslanl Inlel Flow = 

87.431.63 
17,571.46 

600 
+ Engr ,ROW. F inanc., Conling. (1.5x) = $14.21 1,18598 $11,958.96754 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existmg Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook·White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

OPTION 4 

All Cities Served bV City of Fort Worth 
Big Fossil Outfall, Including NRH, Haltom City, 
Richland Hills, Marine Creek Area, year 2020 
8FX Area, and Constant 6.0 MGD Intel Facility 
Flow. This Option does !!Ql include diverSion 
of little Fossil Creek Area in Haltom City 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = ( 1629.6 x n x MGO-l.54 I 0"(8/3) 1"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. "N and "B" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

to this line -~ this area is omitted 

Proposed Replacement Pipe Capacity in MGD = (0"(8/3) x 5"(1/2) 11629.6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe CapaCity in MGD = I 0"(8/3) x s"(1/2) 11629.6 x n ] 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
EStimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0. 125/sq in. x length (Ft.) 
Estimated Construction Cost 01 Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $O.125/sq. in. )( length (Ft.) 

COFW Option 4.xls 

Estl,n. Cost Above R H. Meter = 
Estiln Cost Below R.H. Meter = 
Percent R.H. Cost of Total Line = 
Eslim. RiChland Hills Cost Share ' 

$6.652.241.B2 
$2,821,882.17 

29.79% 
54,232,823.25 

$5,608.859 70 
52,363,785 33 

2965% 
53,545,67800 
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BIG FOSSIL "eWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402NOOOO'50 M280N0304'97 102 

M402A10020·17 M402NOOOO.50 1726 

M402NOO20"'90 M402N0020'17 73 

M402A10022·40 M402N0020'90 150 
M402A10023+09 M402A10022+40 69 
M402A10028+40 M402A10023+09 870 
M402A10032-t40 M402A10028+40 399 
M402A10036+ 19 M402A10032+40 433 
M402A10040+28 M402AiOO36i-79 361 
M402A1004Si-g5 M402A10040+28 559 
M402A10049+QO M402N0045'95 307 
M402AJOOSt-t91 M402A10049+00 252 
M4D2A10054+21 M402A10051 +91 255 
M402A10060"'S6 M402A10054t-21 645 
M402A10061+67 M402A10060+68 99 
M402A10065+95 M402A10061+67 510 
M4D2A10072+ 77 M402A10065-t-95 691 
M402NOOBO-t-76 M402NOO72-t-77 808 
M402fVOO85-t-50 M402NOO80-t- 78 400 
M402fVOO86-t-56 M402NOO8S-t- 50 151 
M402A10088-t-51 M402N0086-t-56 168 
M402NOO96-t-65 M402fVOOB8-t-51 820 
M402N01031' 76 M402NOO96-t- 65 711 
M402N0105-t-l1 M402A10103-t-76 135 
M402N01091'91 M402N0105+11 807 
M402AJ0113-t-81 M402N01091'91 345 
M402N01171'43 M402N01131'81 695 

M402N0120'25 M402N0117i-43 126 
M402B/01231'40 M402N0120-t-25 308 
M402B/0136+74 M402B10123+40 1160 ------_._-_. ----

DESIGN CONDITION: OPTION NO.4 
DESIGN YEAR: 2010 

NOTES UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL PIPE CAP 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
EST 1M. PARL. PIPE COST 

01113/2000,326 PM 

--) 

OPTION 4 - YEAR 2010 TABLE F-3 

EXIST. 2000 2020 MODEL MODEL 2010 PROP. REPL. PROP. PARL. ESTIM ESTIM 
PIPE MODEL MODEL 2010 2010 PROP. H.G. DESIGN REPL. PIPE PAHL. PIPE BOTH REPL. PARAL. 

EXIST.DIA CAP. FLOW FLOW COEF. COEF DIA SLOPE FLOW PIPE CAP PIPE CAP CAP. PIPE PIPE 
(in) (MGD) (MGD) (MGD) "A" "B" (in) (ftlfOOI) (MGD) (in) (MGD) (if·) (MGD) (MGD) COST COST 

54 222.11 18.94 83.62 -00010 0.0084 90 0.000350 70.38 90 8362 84 6957 291.68 $81.11193 $70,657.50 
54 3403 18.71 86.59 -00011 0.0089 90 0.000375 72.11 90 8659 84 72 04 106.07 1.372.54104 1,195.635 75 
24 -70.57 18.71 86.61 -00011 0.0089 90 0.000375 72.12 90 86.61 84 72 06 1.49 58.05069 50,56860 
24 0.00 18.71 86.61 -00011 0.0089 90 0.000375 72.12 90 8661 84 72 06 72.06 119,28225 103,90809 
24 74.31 18.71 86.64 -0.0011 0.0089 90 0000376 72.14 90 8664 84 72 08 14639 54,86983 47.79772 
54 25.04 18.78 87.43 -0.0011 0.0090 90 0.000383 72.68 90 87.43 84 7274 9778 691.83702 602,66692 
54 35.67 18.81 87.66 -0.0011 0.0090 90 0.000385 72.85 90 8766 84 72.93 108.60 317.290.77 276)95 52 
54 32.39 18.87 87.84 -0.0011 0.0091 84 0000558 7300 84 8784 78 72 09 104.48 299,94802 258.62865 
54 2903 18.92 87.96 -00011 0.0091 84 0000559 73.10 84 8796 78 72.19 10122 250,072.13 215,623.42 
54 33.82 18.97 88.07 -0.0011 0.0091 84 0.000561 73.20 84 88.07 78 72.28 10610 387,23081 333,88779 
54 28.71 18.99 88.14 -0.0011 0.0091 84 0.000562 73.26 84 88.14 78 72.33 101.04 212,66522 183.369.50 
54 31.72 18.99 88.19 -0.0011 0.0091 84 0.000562 73.29 84 88.19 78 72.38 104.10 174,565.59 150,51829 
54 35.19 1906 8823 -00011 00091 84 0.000563 7336 84 88.23 78 72.41 107.60 176.64375 152.310 17 
54 29.72 31.63 88.35 -00004 0.0058 84 0.000564 81.14 84 8835 78 72.51 102.23 446,80478 385,255.15 
54 31.88 31.61 88.37 -0.0004 0.0058 84 0.000565 81.14 84 88.37 78 72.52 104.40 68,57934 59.132.19 
54 32.39 31.54 88.46 -0.0004 0.0059 84 0,000566 81.15 84 88.46 78 72.60 104.99 353.28750 304,62035 
54 31.52 31.50 8860 -00004 00059 84 0000568 8122 84 8860 78 72.71 104.23 478,66993 412,730.71 
54 32.23 31.45 88.80 -0.0004 0.0060 84 0.000570 8131 84 8880 78 7288 105.11 559,718.24 482,61420 
54 35.67 31.43 88.89 -00004 0.0060 84 0.000571 8136 84 88.89 78 7295 108.62 . 277.088.24 238,917.92 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 8139 84 88.94 78 72 99 10225 104.600.81 90,191.51 
54 24.42 31.45 88.99 -0.0004 0.0060 84 0.000573 81.43 84 88.99 78 7303 97.45 116,377.06 100,345.53 
54 31.72 31.56 89.19 -00004 00060 84 0000575 8163 84 89.19 78 7320 104.92 568,03089 489.78173 
54 21.89 31.63 89.37 -0.0004 0.0060 84 0.000577 81.78 84 8937 78 73.34 9523 492,524.34 424,67660 
54 53.47 31.66 89.42 -0.0004 0.0060 84 0.000578 81.83 84 8942 78 7339 12686 93.51728 80.63480 
54 25.08 31.70 89.87 -0.0004 0.0060 84 0.000581 82.02 84 89.67 78 7359 9867 559,02552 482.01690 
54 39.39 31.77 89.76 -00004 0.0060 84 0.000582 8212 84 89.76 78 73.66 11305 238,98861 206.06671 
54 4078 4222 9001 00002 00034 84 0000586 88.68 84 9001 78 73.87 114.65 481.440.81 415,119.89 
54 41.74 42.22 90.06 0.0002 0.0034 84 0000586 88.71 84 90.06 78 73.91 115.65 87,28279 75,259 14 
54 36.97 42.20 90.17 0.0002 0.0034 84 0.000588 88.77 84 9017 78 74.00 110.97 213,35794 183,96680 
48 31.40 33.78 8360 -0.0001 0.0045 ~~.~ ~~ 66 0.001829 7946 66 8360 60 6484 9624 496.072.77 409.977 50 

TOTPc ESTIM CON ST. COST = $9.831,475.92 F.W. Model Eq. Pop. = 
F .W. Model Sew. Ac. = 

57,20750 93,287.50 
9.00481 20,981.33 

2010 Eq. Pop. = 93,93200 
2010 Sew. Ac. = 18,759.44 + Engr .• ROW, Fi.lanc .. Canting. (1.5x) = $14.747,213.88 

$8,483,275.53 
$12,724,91330 

Constant Intel Flow = 6.00 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Ptan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGO based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. l' 8 x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan tor the Year 2020 Design 

OPTION 4 

All Cities Served bV City of Fort Worth 
Big FOSSil Outfall, Including NRH, Haltom City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGO Intel Facilltv 
Flow. HIls Option does not include diversion 
of Uttle Fossil Creek Area in Hallam CUy 
10 this line •• this area is omitted 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = [ 1629.6 x n x MGD-'.541 0"(8/3) j112, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coet. "N and 8BN and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD "" [0"(8/3) x s"(1I2) 11629.6 x n )/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD;:: [0"(813) x 5"(1/2) 11629.6 x n )/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.l x $O.125/sq in. x Length (Ft.) 

Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq, In.) x $0. 125/sq in. x Length (Ft) 

COFW Option 4.)l.ls 

Estim Cost Above RH. Meter = 
Eslim Cost Below RH. Meter = 
Percent RH. Cosl of Total line '" 
Estlm. Richland Hilts Cost Share = 

$6.586.47224 
$3,245.00368 

3301% 
$4,867,50552 

$5.661.39337 
$2.821,88217 

3326% 
$4,232.823 25 

Page 1 of 1 



BIG FOSSIL SEWER STUDY OPTION 4 . YEAR 2015 TABLE F·4 

EXIST. 2000 2020 MODEL MODEL 2015 PROP. REPL PROP. PARL. ESTIM ESTIM 
PIPE MODEL MODEL 2015 2015 PROP. HG. DESIGN REPL. PIPE PARL. PIPE BOTH REPL. PARAL 

UPSTREAM DOWNSTREAM LENGTH EXIST. DIA CAP. FLOW FLOW COEF. COEF DIA. SLOPE FLOW PIPE CAP. PIPE CAP CAP PIPE PIPE 
MAIN/STATION MAIN/STATION (feel) (in) (MGD) (MGD) IMGDI "A" "B" (in) Ifl/fool) IMGD) lin) IMGD) (in) IMGDI IMGDI COST COST 

M402NOQOO+50 M280N0304·97 102 54 222.11 1894 8362 -0.0010 0.0084 90 0.000350 87.91 96 99.32 90 8362 30573 $92.287.35 $81,11193 
M402A/OO20·17 M402A1000Q+ 50 1726 54 34.03 18.71 8659 -0.0011 0.0089 90 0.000375 90.50 96 102.85 90 8659 12062 1,561,646.69 1.372,541.04 
M402N0020'90 M402AJQ020.17 73 24 -70.57 1871 86.61 -0.0011 00089 90 0.000375 90.52 96 102.88 90 8661 1604 66,048.79 58,05069 
M40ZAlOO22-t40 M402A10020+9D 150 24 0.00 1871 86.61 ·0.0011 0.0089 90 0.000375 90.52 96 10288 90 86.61 86.61 135,716.69 119,28225 
M402N0023'09 M402NOO22+4D 69 24 74.31 1871 86.64 -0.0011 00089 90 0.000376 90.55 96 10291 90 86.64 160.95 62,429.68 54,86983 
M402A/OO28-t-40 M402N0023.09 870 54 25.04 18.78 87.43 ·0.0011 0.0090 90 0.000383 91.28 96 10385 90 8Y.43 112.47 787,156 79 691,83702 
M402N0032'40 M402NOO28+4D 399 54 35.67 1881 87.66 -0.0011 00090 90 0.000385 91.50 96 10412 90 87.66 123.33 361,006.39 317,29077 
M402A10036-t- 79 M402A1Q032+4D 433 54 32.39 18.87 87.84 -0.0011 0.0091 84 0.000558 91.68 90 10558 84 8784 120.23 344,32808 299,94802 
M402A10040+28 M402A10036+ 79 361 54 2903 18.92 87.96 -0.0011 00091 84 0.000559 91.81 90 105.73 84 87.96 11699 287,072.60 250,072.13 
M402NOO4S<t95 M40ZAlOO40+ 28 559 54 33.82 18.97 88.07 -0.0011 00091 84 0000561 9192 90 105.86 84 8807 121.89 444,525 17 387,23081 
M402A10049+00 M402AJOO45+95 307 54 28.71 18.99 88.14 -00011 0.0091 84 0.000562 9199 90 105.94 84 88.14 11685 244,131.00 212,665.22 
M402A10051 +91 M402A10D49 .. QO 252 54 31.72 18.99 88.19 .0.0011 0.0091 84 0000562 92.04 90 106.00 84 88.19 11991 200,394.17 174,56559 
M402NOO54i-Zl M402NOO51·91 255 54 35.19 1906 88.23 -0.0011 0,0091 84 0000563 92.10 90 106.05 84 88.23 123.42 202,77982 176,643.75 
M402A10060+68 M402AJOO54+21 645 54 2972 31.63 88.35 -00004 0.0058 84 0.000564 9659 90 106.20 84 86.35 11807 512.913.65 446,804.78 
M402A10061 +67 M402A10060 .. 68 99 54 31.88 31.61 88.37 -0.0004 0.0058 84 0,000565 96.60 90 10622 84 8837 120.25 78.726.28 68,51934 
M402NOO65 t 95 M402N0061+67 510 54 32.39 3154 88.46 ·00004 00059 84 0,000566 9665 90 106.33 84 88.46 12085 405.55963 353,28750 
M402A10072+71 M402NOO6S+95 691 54 31.52 31.50 88.60 -00004 0.0059 84 0.000568 9677 90 106.50 84 88.60 12012 549,493.54 478.669.93 
M402A10080'" 78 M402A10072+ 77 808 54 32.23 31.45 8880 -00004 0.0060 84 0000570 96.93 90 106.74 84 8880 12103 642,533.69 559,718.24 
M402A10085+S0 M402A1008Q-t 18 400 54 35.67 31.43 88.89 ·0.0004 0.0060 84 0.000571 97.00 90 106.85 84 8889 124.56 318,08599 277,08824 
M402A10086-t56 M402NOO85-t50 151 54 29.26 31.43 88.94 -00004 0.0060 84 0.000572 9705 90 106.91 84 8894 11820 120,077.46 104,600.81 
M40ZAl0088+51 M402A10086+56 168 54 24.42 31.45 88.99 -0.0004 0.0060 84 0000573 97.10 90 106,97 84 8899 113.41 133,596.11 116,377 06 
M402A10096+65 M402A1008S-t-Sl 820 54 31.72 31.56 89.19 -0.0004 0.0060 84 0.000575 97.32 90 10721 84 89.19 120.91 652.076.27 568,03089 
M40ZAJ0103+76 M402N0096+65 711 54 21.89 31.63 89.37 -0.0004 0.0060 84 0.000577 9750 90 107.42 84 8937 111.26 565,39784 492,52434 
M40ZAlQl05+11 M402A10103+ 76 135 54 53.47 31.66 89.42 -0.0004 0.0060 84 0.000578 97.56 90 107.48 84 89.42 14289 107,35402 93,517.28 
M40ZN0109+91 M401AlOl05+11 807 54 25.08 3170 89.67 -0.0004 0.0060 84 0000581 9780 90 107.78 84 8967 11475 641.738.48 559.025.52 
M402A10113+81 M402A10109+91 345 54 39.39 31.77 89.76 ·0.0004 0.0060 84 0.000582 97.90 90 10789 84 89.76 12915 274,349.16 238.98861 
M402A10117-t43 M4u2A10113+81 695 54 40.78 42.22 90.01 00002 00034 84 0.000586 101.77 90 10B.19 84 9001 130.79 552,67440 481.44081 
M40ZAfD120+25 M402A10117+43 126 54 41.74 42.22 90.06 0.0002 0.0034 84 0.000586 10181 90 108.25 84 90.06 131.80 100,197.09 87,28279 
M402BJ0123 t 40 M402N0120·25 308 54 36.97 42.20 90.17 00002 0.0034 84 0.000588 101.90 90 108.38 84 90.17 127.14 244,92621 213,35794 
M402B/0136+74 M4D2B/0123i-40 1160 48 31.40 33.78 8360 ·0.0001 0.0045 66 0.001829 9306 78 130.52 72 10543 13683 692.86197 590.36759 

DESIGN CONDITION: OPTION NO.4 
TOT'IL ESTIM CONST COST = $11,382,08503 $9.925.770.75 

DESIGN YEAR 2015 
F.W. Model Eq. Pop. ,.. 
F.W. Model Sew. Ac. = 

57,20750 93,28750 
9,004.81 20,98133 

2015 Eq. Pop. = 
2015 Sew. Ac. = 

Constant Intel Flow = 

103,93850 
22,03213 

6.00 
+ Engr., ROW, r Inanc., Conllng. (1.5x) = $17.073,127.54 $14,888,656.12 

NOTES: UPSTREAM MAIN/ST ATION Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPl. PIPE 
REPl. PIPE CAP. 
PROP. PARl. PIPE 
PARl. PIPE CAP. 
BOTH CAP. 
ESTIM. REPl. PIPE COST 
ESTIM. PARl. PIPE COST 

01113/2000,326 PM 

Downstream Sta. at Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feel 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGO based on Fl. Worth Masler Plan Data using Colbrook·White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HvdroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used 10 Compute Design Flows based on Model Flows. Flow'" A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Fl. Worth Masler Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = (1629.6 x n x MGO"1.541 0"(813) )"'2, n = 0 0145 
Calculated Design Flow in MGO Based on Computed Coet. MN and Men and Design Period Equivalent PopUlation and Sewered Acres 
Proposed Replacement Pipe in Inches 

Proposed Replacement Pipe Capacity in MGO = (0"(8/3) x 5"'(112) 11629.6 x n )/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (0"'(8/3) x 5"'(1/2) J 1629.6 x n) 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0.125/sq in. x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $O.125/sq. in. x length (Ft) 

COFW Option 4.xls 

OPTION 4 

AU Cities Served by City of Fort Worth 
Big Fossil Outfall, tncluding NRH, Haltom City, 
Richland HIlls, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGD Inlel Facility 
Flow. This Option does nol include diversion 
of little Fossil Creek Area in Hallam City 
to this line .. this area is omilled 

Estim. Cost Above R.H. Meier = 

Eshm. Cosl Below R H. Meier = 
Percent R H. Cost of Total line '" 
Eslim. Richtand Hilts Cost Share = 

$7.684.391 97 
$3,697,69306 

32.49% 
$5,546,53958 

$6680,76706 
$3,245,00368 

3269% 
$4,867,50552 
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BIG FOSSil >::It:WER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION Ifeel) 

M402NOOOO'50 M280N0304·97 102 
M402NOO20·17 M402NOOOO·SO 1726 
M402NOO20.90 M402NOO20·17 73 
M402NOO22·40 M402NOO20.90 150 
M402NOO23·09 M402NOOn·4D 69 
M402N0028'40 M402NOO23'09 870 
M402NOO32·40 M402NOO28·40 399 
M402NOO36.79 M402N0032·40 433 
M402N0040·28 M402NOO36.79 361 
M402NOO45·95 M402N0040·26 559 
M402N0049'00 M402N0045'95 307 
M402NOO51·91 M402NOO49"'OO 252 
M402NOO54"'21 M402N0051'91 255 
M402AJ0060·68 M402NOO54-.-21 645 
M402N0061'67 M402NOO60'6B 99 
M402NOO6S-.-95 M402NOO61"'67 510 
M402NOOn·77 M402NOO65·95 691 
M402NOO80·78 M402NOO72' 77 BOB 
M402NOO8S·50 M402NOOBO-.-7B 400 
M402NOO66-.-56 M402NOO65+50 151 
M402NOO68-.-51 M402NDOB6-.-56 16B 
M402A/0096"'65 M402N0086-.-51 B20 
M402A10103·76 M402NOO96"'65 711 
M402AJ0105"'11 M402N0103'" 76 135 
M402N0109.91 M402NOI05·11 B07 
M402N0113-.-81 M402N0109·91 345 
M402N0117t43 M402N0113·S1 695 
M402NO 120' 25 M402N0117·43 126 
M402B/0123·40 M402A10120'" 25 30B 
M402B/0136"'74 M402B/0123·40 1160 

DESIGN CONDITION: OPTION NO.4 
DESIGN YEAR' 2020 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". CDEF. "8" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM PARL. PIPE COST 

01113/2000. 3:26 PM 

) 
OPTION 4 • YEAR 2020 TABLE F·5 

EXIST. 2000 2020 MODEL MODEL 2020 PROP REPL PROP PARL. ESTIM ESTIM 
PIPE MODEL MODEL 2020 2020 PROP. H.G. DESIGN REPL PIPE PARI. PIPE BOTH REPL PARAL 

EXIST. alA CAP. FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIP~ CAP /~AP PIPE PIPE 
lin) IMGD) IMGDl fMGDI "A" "B" linl flUfool) IMGD) (in) (MGD) (in) (MGDI MGDI COST COST 

54 222.11 16.94 63.62 ·0.0010 0.0064 90 0.000350 92.36 96 99.32 90 6362 305,73 $92.267.35 $81.111.93 i 

54 3403 1671 66.59 -0.0011 0.0069 90 0.000375 95.00 96 102,85 90 B6.59 120,62 1,561.646.69 1,372,541.04 
24 ·70.57 lB.71 86.61 ·0.0011 0.0089 90 0.000375 95.02 96 102.88 90 B6.61 16.04 66.048.79 58.05069 
24 0.00 18.71 8681 ·0.0011 0.0069 90 0.000375 95.02 96 102.88 90 86.61 6661 135.716.69 119.26225 
24 74.31 16.71 86.64 -0.0011 0.0069 90 0000376 95.05 96 102.91 90 86.64 16095 62.429,68 54.66963 
54 25.04 1878 87.43 ·0.0011 0.0090 90 0.000383 95.81 96 103.85 90 87.43 112.47 787.156.79 591.837.02 
54 35.67 18.81 87.66 ·0.0011 0.0090 90 0.000385 96.04 96 104.12 90 8765 123.33 361.006.39 317.290.77 
54 32.39 18.87 87.84 ·00011 0.0091 84 0.000558 96.24 90 105.58 84 8784 120.23 344,328.08 299.94602 
54 29.03 16.92 67.96 ·0.0011 0.0091 64 0000559 9637 90 105.73 64 87.96 11699 267.072.60 250.072.13 
54 3382 1897 86.07 ·00011 0.0091 64 0.000561 9650 90 105.66 64 66.07 121.69 444.525.17 367.230.61 
54 26.71 1699 66.14 ·0.0011 0.0091 64 0.000562 96.57 90 10594 64 66.14 116.65 244.13100 212.55522 
54 31.72 16.99 6619 ·00011 0.0091 64 0.000562 96.62 90 10600 84 6619 11991 200.394 17 174.56559 
54 35.19 19.06 86.23 ·00011 00091 84 0.000563 96.69 90 106.05 84 88.23 123.42 202.77982 176.643.75 
54 29.72 31.63 B8.35 -00004 0,0058 84 0000564 102,92 90 106.20 84 88.35 I1B.07 512.913.65 446.B04 7B 
54 31.BB 31.61 8B.37 ·0.0004 0.005B B4 0000565 102.93 90 106.22 B4 BB 37 12025 7B.726.2B 6B.57934 
54 32.39 31.54 BB.46 ·0.0004 0.0059 B4 0.000566 102.9B 90 106.33 64 BB.46 120.B5 405.55963 353.2B7.50 
54 31.52 31.50 BB60 ·00004 0.0059 B4 0.000568 103 09 90 10650 64 B6.50 120 12 549,49354 476.55993 
54 32.23 31.45 BB.BO ·0.0004 0.0060 B4 0.000570 103.25 90 106.74 B4 BBBO 121.03 642.53369 559,718,24 
54 35.67 31,43 BBB9 -0.0004 0.0060 B4 0.000571 10333 90 106.B5 64 BB B9 12456 31B.OB599 277.0BB24 
54 29.26 31.43 BB94 -0.0004 0.0060 B4 0.000572 103,37 90 106.91 84 86.94 11620 120.077.46 104.600 81 
54 24.42 31.45 BB.99 -0.0004 0.0060 B4 0.000573 10343 90 106.97 84 BB.99 113.41 133,596.11 116.377 06 
54 31.72 31.56 B9.19 -00004 00060 B4 0.000575 103,67 90 107.21 B4 89.19 120.91 652.076.27 56B.030.89 
54 21.89 31,63 69.37 -0,0004 0.0060 B4 0000577 103 B7 90 107.42 B4 B937 111.26 565,397.84 492,524.34 
54 53.47 31.66 B9.42 -0.0004 00060 B4 0000578 103.93 90 107.48 84 89,42 14289 107,35402 93.517.28 
54 25 08 31.70 89.67 -0.0004 0.0060 B4 0.000581 1041B 90 107.78 B4 B967 11475 641,738,48 559.025.52 
54 39.39 31.7) B9.76 -0.0004 0.0060 B4 0.000582 104.29 90 10789 B4 89.76 129,15 274,34916 238,986,61 
54 40.7B 42.22 90.01 0.0002 0.0034 B4 0.0005B6 10962 90 lOB.19 B4 90.01 130.79 552,674,40 481.44081 
54 41.74 42.22 90.06 00002 0.0034 84 0.0005B6 10966 90 10B25 84 90.06 131.BO 100.197.09 87.2B279 
54 36.97 42.20 90.17 0.0002 0.0034 64 0.00058B 109.76 90 1083B B4 90.17 127.14 244.92621 213.35794 
4B 31.40 337B B360 ·00001 0.0045 66 0.001B29 9959 78 130.52 72 105.43 13683 692.86197 590.36759 

TOTAL ESTIM. CONST COST = $11.3B2.0B5.03 $9.925,77075 FW. Model Eq. Pop. = 57.207.50 93.2B75O 
F.W. Model Sew. Ac.:;: 9,004.81 20,981.33 

2020 Eq. Pop. = 
2020 Sew. Ac. :;: 

113.94500 
23.745.44 

6.00 
• Engr., ROW, FilHnc., Conling, (1,5x)..: $17,073,127.54 $14,888,65612 

Constant Intel Flow:;: 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on Clly of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segmenl in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacily of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calcula1ions 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coefidents used to Compute Design Flows based on Model Flows: Flow::;. A x Eq Pop,. B x Sewered Acres 
Proposed Diameter Pipe shown in Ft, Worth Master Plan for the Year 2020 Design 

OPTION 4 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH. Hallam City, 
Richland Hills, Manne Creek Area. year 2020 
BFX Area, and Constant 6.0 MGO Inlel Facility 
Flow, ThiS Option does not include diversion 
of little Fossil Creek Area in Haltom City 
10 this Hne -- Ihis al ea is omitted 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn,; 5:;: ( 16296 x n x MGO"1.54 I 0"(8/3) J"2, n:;: 0,0145 
Calculated Design Flow in MGD Based on Computed Coef. "AM and ftBN and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capaclly in MGO = (0"(8/3) x s"(1/2) 11629 6 x n 1/1,54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = I D"(813) x s"(1/2) 11629,6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacemen1 Pipe = Area of Pipe (Sq In,) x $0. 125/sq in. x Length (Ft,) 
Estimated Construction Cost at Proposed Parallel Pipe = Area of Pipe (Sq. In,) x $0.125/sq, in. x length (Ft) 

COFW Option 4.xls 

Esllm Cost Above R H Meier = 
Estim Cosl Below R.H, MeIer = 
Percent R H. Cost of Tolalline = 
Eslim. Richland Hills Cost Share; 

$7.684.391 97 
$3,697,69306 

32.49% 
$5.546.539.56 

$6.6B0,767 06 
$3.245.0036B 

3259% 
$4B6750552 
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BIG FOSSIL SEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402A10000+50 M280N0304+97 102 
M402A10020+ 17 M402NOOOO·50 1726 
M402NOO20+90 M402A10020+ 17 73 
M4DZAlOO22+40 M402N0020·90 150 
M402N0023'09 M402N0022'40 69 
M402N0026'40 M402N0023'09 670 
M402N0032·40 M402A10028+40 399 
M402A10036·79 M402A10032+40 433 
M402A10040·26 M402N0036·79 361 
M402A10045+95 M402N0040+ 28 559 
M402A10049+QO M402NOO45+ 95 307 
M402A10051·91 M402AJ0049+QO 252 
M402A10054·21 M402A10051·91 255 
M402N0060·66 M402N0054·21 645 
M402AJ0061 +67 M402A10060+68 99 
M402N0065'95 M402N0061+67 510 
M402A10072+ 77 M402A1006S+95 691 
M402A100BO+ 78 M402A10072+ 77 608 
M402NOO85·50 M402NOOBO·78 400 
M402NOO86.56 M402N008S.S0 151 
M402NOO88·51 M402A10086·56 166 
M402NOO96·65 M402N0088 t 51 820 
M402NDI03·76 M402A10096·65 711 
M402A10105·11 M402A10103+76 135 
M402A10109+91 M402A10105.11 607 
M402A10113+81 M402AJ0109+91 345 
M402N0117+43 M402A10113+81 695 
M402N0120·25 M402N0117+43 126 
M402B/0123+40 M402A10120·25 308 
M4028/0136-t-74 M402B/0123-t40 1160 

DESIGN CONDITION: OPTION NO.4 
DESIGN YEAR: 2050 

NOTES' UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM PARL. PIPE COST 

01/13/2000,3'26 PM 

) 

OPTION 4 - YEAR 2050 TABLE F-6 

EXIST 2000 2020 MODEL MODEL 2050 PROP. REPL. PRUP PARL ESTIM. ESTIM 
PIPE MODEL MODEL 2050 2050 PROP. H.G. DESIGN REPL PIPE PARL. PIPE BOTH REPL. PARAl. 

EXIST. DIA CAP. FLOW ~LO~ COEF. COEF. DIA SLOPE FLOW PIPE CAP PIPE CAP CAP PIPE PIPE 
(in) (MGD) (MGD) MGD "A" "B" (in) (fUfool) (MGD) (in) (MGD) (in1 (MGD) (MGD) COST COST 

54 222.11 16.94 63.62 -0.0010 0.0064 90 0000350 93.64 96 99.32 90 6362 305.73 $92.267.35 $61.11193 
54 3403 16.71 66.59 -00011 0.0069 90 0.000375 9566 96 102.65 90 6659 120.62 1.561,646.69 1,372,54104 
24 -70.57 18.71 66.61 -0.0011 0.0069 90 0.000375 95.69 96 102.66 90 6661 1604 66,046.79 56,05069 
24 0.00 16.71 66.61 -0.0011 0.0069 90 0.000375 95.69 96 10266 90 86.61 66.61 135.716.69 119,262.25 
24 74.31 16.71 66.64 -0.0011 00069 90 0000376 95.72 96 102.91 90 d6.64 160.95 62,42966 54,66963 
54 25.04 16.76 67.43 -0.0011 0.0090 90 0.000363 96.39 96 103.85 90 8743 112.47 787,15679 691,83702 
54 35.67 18.81 87.66 -0.0011 0.0090 90 0000385 96.60 96 104.12 90 67.66 123.33 361,006.39 317,29077 
54 32.39 18.67 67.84 -0.0011 0.0091 84 0.000558 96.62 90 105.56 84 8764 12023 344,326.08 299,94802 
54 2903 16.92 67.96 -0.0011 0.0091 84 0.000559 9698 90 105.73 84 8796 11699 287,072.60 250,072 13 
54 33.82 1897 6607 -0.0011 0.0091 64 0.000561 97.13 90 10566 84 6807 12189 444,525.17 387,23081 
54 26.71 1699 66.14 -0.0011 0.0091 84 0.000562 97.21 90 105.94 84 86.14 11665 244,131.00 212,66522 
54 31.72 18.99 86.19 -0,0011 0.0091 84 0.000562 97.24 90 106.00 84 88.19 119.91 200,394.17 174,56559 
54 35.19 1906 6623 -00011 0.0091 84 0.000563 97.37 90 10605 84 68.23 12342 202,77962 176,64375 
54 29.72 31.63 66.35 -0.0004 00058 84 0.000564 115.26 96 126.14 90 106.20 135.92 583,581.76 512,91365 
54 31.68 3161 66.37 ·0,0004 00058 64 0000565 11527 96 126.17 90 106.22 138.10 89,57301 76,72628 
54 3239 31.54 66.46 -0.0004 0.0059 84 0000566 11524 96 126.30 90 106.33 13872 461,436.74 405,559.63 
54 31.52 31.50 88.60 -00004 0.0059 64 0000566 11528 96 12650 90 106.50 13802 625,201 54 549.49354 
54 32.23 31.45 86.80 -0.0004 0.0060 64 0_000570 115.36 96 126.78 90 106.74 138.97 731,060.56 642,53369 
54 35.67 31.43 88.89 -0.0004 00060 64 0.000571 115.39 96 126.91 90 10685 142.52 361,911.17 318,08599 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 115.43 96 126.96 90 10691 136.17 136,621 47 120,077 46 
54 2442 31.45 88.99 -0.0004 0.0060 64 0000573 115.50 96 127.05 90 10697 131.39 152,00269 133,59£ 11 
54 31.72 31.56 89.19 -0.0004 0.0060 84 0.000575 115.60 96 127.34 90 107.21 13893 741,91789 652,07627 
54 2169 31.63 69.37 -0.0004 0.0060 84 0000577 116.03 96 127.60 90 107.42 129.31 643.297.10 565,39784 
54 53.47 31.66 89,42 -0.0004 0.0060 64 0.000578 116.11 96 12767 90 107.48 160.95 122.145.02 107.35402 
54 25.08 31.70 89.67 -0.0004 0.0060 84 0.000581 116.35 96 12802 90 107.78 132.66 730.15578 641,73848 
54 3939 31.77 69.76 -0.0004 00060 64 0000582 116.51 96 128.15 90 107.89 147.28 312,14838 274,349 16 
54 40.76 42.22 90.01 0.0002 0.0034 64 0000566 131.51 96 128.51 90 106.19 148.97 628,62065 552,67440 
54 41.74 42.22 90.06 0.0002 00034 64 0000566 131.55 96 128.58 90 106.25 149.99 114,00202 100,197091 54 3697 4220 90.17 0.0002 0.0034 84 0000566 13160 96 128.74 90 10636 145.35 278.67160 244,926.21 
48 31.40 33.76 6360 -0.0001 00045 66 0.001829 11487 76 130.52 72 105.43 13683 692.66197 590.36759 

TOTAL ESTIM. CONST. COST. $12,194,93256 $10,666,17650 FW. Model Eq. Pop.. 57,20750 93,267.50 
F.W. Model Sew. Ac,::;: 9,004.81 20,981.33 

2050 Eq. Pop .• 
2050 Sew. Ac. ::;: 

149,156.99 
28,070.61 

6.00 
+ Engr., ROW, Financ., Canting. (1.5x) = $18,292,39884 $16,029,264.76 

Constant Inlel Flow:::: 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stalions confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculalions 
Calibration Coeficienls used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Ptan for the Year 2020 Design 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = (1629.6 x n x MGO-1.54/ 0"(8/3) )"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. -N and "6" and Design Period EqUivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

Proposed Replacement Pipe Capacity in MGO = I 0"(8/3) x 5"(1/2) /1629.6 x n )/1.54 
Proposed Parallel Pipe in Inches 

Proposed Parallel Pipe Capacity in MGO = I 0"(8/3) x 5 11(1/2) 11629.6 x n) 11.54 
Combined Capacity of EXlsling Pipe and Proposed Parallel Pipe in MGD 

Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0 125/sq in. x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $O.125/sq in. x length (Ft.) 

COFW Option 4.xls 

OPTION 4 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH, Haltom City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGO Intet FaCIlity 
Flow, This Option does not include diverSion 
of liitle Fossil Creek Area in Haltom City 
to this line -- this area is omitted 

Estl1 Cost Above R H. Meier = 
Esti," Cost Below RH Meter:;;: 
PercHnt R H. Cost of Tolalline 0:. 

Eslirn. Richland Hills Cost Share ::;. 

$6,497,23951 $7,441,172 82 
$3,697,693.06 $3,245,00368 

3032% 
$5.546,53958 

3037% 
$4.667.50552 
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BIG FOSSIL ~EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION Ifeell 

M402NOOOO+ 50 M2BOAlO304-t97 102 
M402NOO20+17 M402NOOOO"'SO 1726 
M402A1OO20-t90 M402NOO20+17 73 
M402A10022+40 M402NOO20+90 150 
M402NOO23+09 M402A10022+40 69 
M402A/OO26+4D M402NOO23+09 870 
M402A1OO32+40 M402A1OO2B+40 399 
M402NOO36+ 79 M402NOO32-t40 433 
M402AJ0040+26 M402NOO36.79 361 
M401A/OO45+95 M402AJOO40+28 559 
M402NOO49+00 M402A10045+95 307 
M402NOO51 +91 M402A/0049+00 252 
M402A1oo54+21 M402A1OO51 +91 255 
M402N0060-t-68 M402A10054+21 645 
M402N0061 +67 M402N0060+68 99 
M402A10065+95 M402A1OO61 +67 510 
M402A1OO72+ 77 M402A1OO65+95 691 
M402A1OO80+ 78 M402A1OO72+ 77 808 
M402NOO85+50 M402A1OO80+ 7B 400 
M402A/OOBS+56 M402A1OO8S+S0 151 
M402A10088+51 M402A1OOB6+56 168 
M402A1OO96+65 M402NOD88+51 820 
M402A10103+ 76 M402A1OO96+65 711 
M402A10105+11 M402A10103+ 76 135 
M402A10109+91 M402N0105+11 807 
M402A10113+81 M402A10109+91 345 
M402A10117+43 M402A10113+81 695 
M402AJ0120+25 M402A!0117+43 126 
M402B10123+40 M402A10120+25 308 
M402BJ0136+74 M402BJ0123+40 1160 

DESIGN CONDITION: OPTION NO.4 
DESIGN YEAR .~070 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA. 
EXIST PIPE CAP 
~ooo MOOEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 

0111312000.326 PM 

) 
OPTION 4 - YEAR 2070 TABLE F-7 

EXIST. 2000 2020 MODEL MODEL 2070 PROP. REPL PROP PARL ESTIM ESTIM I PIPE MODEL MODEL 2070 2070 PROP. H.G. DESIGN REPL PIPE PARL PIPE BOTH REPL PARAL 
EXIST. DIA. CAP. FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP PIPE CAP. CAP PIPE PIPE 

(inl (MGDI (MGDI (MGDI "A" "B" (inl (fVfooll (MGDI (inl (MGDI (inl (MGDI (MGDI COST COST 

54 222.11 18.94 83.62 -0.0010 00084 90 0.000350 95.48 96 99.32 90 83.62 305.73 $92.28735 $81.111.93 
54 3403 lB.71 86.59 -0.0011 0.0089 90 0.000375 96.95 96 10285 90 86.59 12062 1,561,64669 1.372.541.04 
24 -7057 1871 86.61 -0.0011 0.0089 90 0000375 96.96 96 102.88 30 86.61 1604 66.04879 58.050.69 
24 0.00 18.71 8661 -0.0011 0.0089 90 0.000375 9696 96 102.88 90 86.61 86.61 135.11669 119.28225 
24 74.31 18.71 86.64 -0.0011 0.0089 90 0.000376 96.98 96 102.91 90 86.64 160.95 62.429.68 54.869.83 
54 25.04 18.78 87.43 -0.0011 0.0090 90 0.000383 97.62 96 103.85 90 8744 l12A7 787.156.79 691.837.02 
54 35.67 18.81 87.66 -0.0011 0.0090 90 0000385 97.82 96 104.12 90 87.66 123.33 361.00639 317.29077 
54 32.39 18.87 87.84 -0.0011 0.0091 84 0.000558 98.05 90 105.58 84 87.84 12023 344,328.08 299.94802 
54 2903 18.92 87.96 -0.0011 0.0091 84 0.000559 98.22 90 105.73 84 87.96 11699 287.07260 250,072.13 
54 3382 18.97 88.07 -0.0011 0.0091 84 0000561 98.39 90 105.86 84 88.07 121.89 444.52517 387.23081 
54 28.71 18.99 88.14 -0.0011 0.0091 84 0.000562 98.47 90 105.94 84 88.14 11685 244,131.00 212.665.22 
54 31.72 18.99 88.19 -00011 0.0091 84 0.000562 98,50 90 106.00 84 88.19 11991 200,39417 174,56559 
54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 9866 90 106.05 84 8823 12342 202.77982 176.64375 
54 29.72 31.63 88.35 -0.0004 0.0058 84 0.000564 122.63 96 126.14 90 106.20 135.92 583.581.76 512.91365 
54 31.88 31.61 88.37 -0.0004 0.0058 84 0.000565 122.60 96 126.17 90 106 22 138.10 89.573.01 78,726.28 
54 32.39 31.54 88.46 -00004 00059 84 0.000566 122.53 96 126.30 90 10633 138.72 461,436.74 405,55963 
54 31.52 31.50 8860 -0.0004 0.0059 84 0.000568 122.54 96 126.50 90 106.50 138.02 625.201.54 549.493.54 
54 32.23 31.45 88.80 -0.0004 0.0060 84 0.000570 122.57 96 126.78 90 106.74 138.97 731.0S0.56 642.533.69 
54 35.67 31."3 BB.B9 ·0.0004 0.0060 84 0.000571 122.59 96 12691 90 106.85 142.52 361,911.17 318.085.99 
54 29.26 31.43 88.94 ·0.0004 0.0060 84 0000572 12263 96 126.98 90 106.91 13S.17 136.621.47 120,077.46 
54 24.42 31.45 66.99 -00004 0.0060 84 0.000573 122.70 96 127.05 90 106.97 131.39 152.002.69 133,596.11 
54 31.72 31.56 89.19 ·0.0004 0.0060 84 0.000575 123.03 96 127.34 90 107.21 138.93 741,917 89 652.076.27! 
54 21.89 31.63 89.37 ·0.0004 0.0060 84 0.000577 123.28 
54 53.47 31.66 89.42 
54 2508 31.70 89.67 
54 39.39 31.77 89.76 
54 40.78 42.22 9001 
54 41.74 42.22 90.06 
54 36.97 42.20 90.17 
48 31.40 33.78 8360 

F .W. Model EQ. Pop.;: 57,207.50 93,287.50 
f.W. Model Sew. Ac. = 9,004.81 20,981.33 

-0.0004 0.0060 
-0.0004 0.0060 
-0.0004 0.0060 
0.0002 0.0034 
0.0002 0.0034 
0.0002 0.0034 

-00001 0.0045 

84 0.000578 12337 
84 0.000581 123.61 
84 0.000582 123.80 
84 0.000586 143.82 
84 0000586 14385 
84 0.000588 143.88 
66 0.001829 123.68 

2070 EQ Pop. = 168.403.10 
2070 Sew. Ac.;: 30,535.42 

Constant Inlel Flow ~ 6.00 

96 
96 
96 
96 
96 
96 
96 
78 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by field Survey 

Downstream Sla. af Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gra'tlity flow Capacity of Pipe in MGD based on Ft. Worth Masler Plan Data using Colbrook-While equations 
Year 2000 flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Masler Plan based on HydroWorks Calculations 

127.60 90 107.42 129.31 
127.67 90 107.48 16095 
12802 :}O 107.78 132.86 
128.15 lO 10789 147.28 
128.51 10 10B.19 14897 
128.58 >0 108.25 149.99 
12874 .10 10838 145.35 
130.52 72 10543 13683 

TOTAL ESTIM. CON ST. COST = 
+ Engr., ROW. Finane., Conling. (1.5x);: 

OPTION. 

643,297.10 565,397.84 ' 
122,14502 107,354.02 
730,155.78 641.738.48 
312.14838 274,349.16 
628.820.65 552.67440 
114,002.02 100.19709 
278.671 60 244.92621 
692.861.97 590,367.59 

$12.194.932.56 $10.686.17650 
$18.292.39884 $16.029.264.76 

All Cities Served by City of Fort Worth 

Calibration Coeficients used to Compute DeSign Flows based on Model Flows: Flow:;;: A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Master Plan for the Year 2020 DeSign 

Big Fossil Outfall, Including NRH, Haltom City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGO Inlel Facility 
Flow. This Option does not include diversion 
of little Fossil Creek Area in Hallom City 
to this line _. this alea is omitted 

Computed Hydraulic Gradient Slope of Model Pipe USing Mannings Eqn.: s 0:: 11629 6 x n x MGO-1.54 I 0 .... (8/3) ] .... 2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. "N Bnd MB" and Design Period Equilfalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = (0 .... (8/3) x 511(1/2) /1629.6 x n) 11.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = I 0 .... (813) x 5 .... (112) 11629.6 x n ]/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe:;;: Area of Pipe (Sq. In.) x $O.125/sq in. x length (Ft.) 

COFW Option 4.xls 

Estim. Cost Above R.H. Meter = 
Estim. C;:.st Below R.H. Meier = 
Percenl K.H. Cost of Total line = 
Eslim. Richland Hills Cost Share = 

$8.497.23951 
$3.697.693 06 

30.32% 
$5.546.539.58 

$7.441.172 82 
$3.245.00368 

3037% 
$4.867.505.52 
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OPTION Sa 



BIG FOe JEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402A10000+50 M280N0304+97 
M40ZAlOQ20+ 17 M40ZAlOOOQ+50 
M402N0020+90 M402AJOO20+17 
M402A/OO22+40 M402AJOO20+90 
M402AiOO23+Q9 M402A10022+4Q 
M40ZAJOO28+40 M40ZAlOO23+09 
M402N0032+40 M4D2A1D028+40 
M402NO036+ 79 M402NOO32+40 
M40ZAJOO40+ 28 M402N0036+ 79 
M402A10045+95 M402N0040+28 
M402A10049+OQ M402A10045+95 
M402A10051 +91 M402A10049+00 
M402A10054+ 21 M402A10051 +91 
M402A1OO60+68 M402NOO54+21 
M402N0061 +67 M402Ai0060+68 
M402A/OO65+95 M402Ai0061 +67 
M402A/O072+ 77 M402N0065+95 
M402A1OO80+78 M402A10072+ 77 
M402NOOB5+50 M402NOOBO+ 78 
M402A1OO86+56 M402A10085+50 
M402A100BS+51 M402A100B6+56 
M402AlOO96+65 M402A10088+51 
M402Ai01D3+76 M402Ai0096+65 
M402N0105+11 M402N01 03+76 
M402A1Ql09+91 M402A!0105+11 
M402A10113+81 M402A10109+91 
M402A/0117 +43 M402AJ0113+81 
M402A1012Q+25 M402A10117+43 
M402B/0123+40 M402A10120+25 
M402B/0136+74 M402B/0123+40 

DESIGN CONDITION: OPTION NO. 5a 
DESIGN YEAR: 2000 

NOTES' UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
lENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12/31/1999,10:40 AM 

102 
1726 

73 
150 

69 
870 
399 
433 
361 
559 
307 
252 
255 
645 
99 

510 
691 
808 
400 
151 
168 
820 
711 
135 
807 
345 
695 
126 
30B 

1160 

OPTION _ lEAR 2000 TABLE F-1 

EXIST. 2000 2020 MODEL MODEL 2000 PROP REPL. PROP PARL. ESTIM. ESTIM. 
PIPE MODEL MODEL 2000 2000 PROP H.G. DESIGN REPL. PIPE PARL. PIPE BOTH REPL PARAL 

EXIST. DIA. CAP. FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE CAP CAP. PIPE PIPE 
(in) (MGQ) (MGD) _(MGD~ "A" "B" (in) (ftifoo{) (MGDl lin) (MGD) (in) IMGDI /MGDI COST COST 

54 222.11 18.94 8362 -0.0010 0.0084 90 0.000350 61.21 84 69.57 78 57.09 279.20 $70.657.50 $60.924.07 
54 34.03 18.71 86.59 -0.0011 0.0089 90 0.000375 62.56 84 72.04 78 59.12 93.15 1,195,63575 1,030,930.82 
24 -7057 1B.71 86.61 -0.0011 0.0089 90 0.000375 62.57 84 7206 84 7206 1.49 50.56860 50.56860 
24 0.00 18.71 86.61 -0.0011 0.0089 90 0.000375 6257 84 7206 84 7206 7206 103,908.09 103.908.09 
24 74.31 18.71 86.64 -00011 0.0089 90 0.000376 62.58 84 7208 84 n08 146.39 47.797.72 47.19772 
54 25.04 18.78 87.43 -00011 00090 90 0.000383 63.03 84 7274 78 5~.69 84.73 602,666.92 519,646.47 
54 35.67 1881 87.66 -0.0011 0.0090 90 0.000385 63.17 84 7293 78 59.85 95.52 276,395.52 238,320.62 
54 32.39 18.87 87.84 -0.0011 0.0091 84 0.000558 63.30 78 7209 66 46.17 78.56 258,62865 185.17199 
54 29.03 1B.92 87.96 -0.0011 00091 84 0000559 63.39 78 7219 66 46.24 75.27 215,623.42 154,381.27 
54 33.82 1897 8807 -0.0011 0.0091 84 0.000561 63.48 7B 722B 66 46.29 80.11 333,887.79 239,055.76 
54 28.71 18.99 88.14 -00011 0.0091 84 0.000562 63.53 78 7233 66 46.33 75.04 183,36950 131.2B822 
54 31.72 1B.99 8B.19 -00011 00091 84 0.000562 63.56 78 7238 66 46.36 78,08 150,518.29 107,767.53 
54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 6363 7B 72.41 66 46.38 81.57 152,310,17 109,05048 
54 29,72 31.63 88.35 -0.0004 00058 84 0.000564 72.19 84 8835 78 72.51 102.23 446,804.78 385.255.15 
54 31.88 31.61 8B37 -0.0004 0.0058 84 0.000565 72.18 84 8B.37 78 72.52 104.40 68,579.34 59,132.19 
54 32.39 31.54 88.46 -0.0004 0.0059 B4 0.000566 72.18 84 8B.46 7B 72.60 104.99 353,287.50 304.620.35 
54 31.52 31.50 B8.60 -0.0004 0.0059 84 0.000568 72.23 B4 88.60 78 72.71 104.23 478,669,93 412,730.71 
54 32.23 31.45 88.80 -0,0004 0.0060 84 0.000570 72.29 B4 8B.BO 7B 72,88 105,11 559.118,24 482,614.20 
54 35.67 31.43 88.89 -0.0004 0.0060 84 0.000571 72.33 84 88.89 78 72.95 108.62 277.0B824 238,917.92 
54 29.26 31.43 88.94 -0.0004 0,0060 84 0.000572 72.35 84 88,94 78 72.99 102.25 104,600.81 90,191.51 
54 24.42 31.45 S8.99 -0.0004 0.0060 84 0.000573 72.39 84 8B.99 78 73.03 97.45 116.377.06 100,345.53 
54 31.72 31.56 89,19 -0.0004 0.0060 84 0.000575 72.57 84 89.19 7B 73.20 104,92 568.030.89 489,781.73 
54 2189 31.63 89.37 -0.0004 0.0060 84 0.000577 7271 B4 89.37 78 7334 95.23 492,524.34 424,676.60 
54 53.47 31.66 89.42 -00004 0.0060 B4 0.000578 7275 84 89.42 7B 73.39 126.86 93,517.28 80,634.80 
54 25 08 31.70 B9.67 -0.0004 0.0060 84 0.000581 72.90 84 89.67 78 73.59 98.67 559,025.52 482,016.90 
54 39.39 31.77 89.76 -0.0004 0.0060 B4 0000582 7300 B4 89.76 78 7366 113.05 238.9B861 206.06671 
54 40.78 42.22 90.01 00002 0.0034 B4 0.0005B6 80.19 84 90.01 78 73.87 114.65 481.440.81 415,119.89 
54 4174 4222 90.06 0.0002 0.0034 84 0.000586 8022 84 90.06 78 73,91 115.65 87,2B2.79 75,259.14 
54 36.97 42.20 90.17 0.0002 0.0034 84 00005B8 8026 84 90.17 78 7400 110.97 213,357.94 183.96680 
48 31.40 33.78 83.60 -0.0001 00045 66 0.001B29 71.23 66 8360 60 64.84 96.24 496,072.7J _ 409.977.50 

F.W, Model Eq. Pop. = 57,207.50 93,287.50 2000 Eq. Pop. = 85,990.79 
2000 Sew. Ac. = 16,728.36 

TOTAL ESTIM. CONST. COST = $9,277,334.79 $7,B20,11926 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 + Engr., ROW, Finane., Canting. (1.5x) = $13,916,002,18 $11,730,178,89 

Constant Inlel Flow = 6.00 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confinned by Field Survey 
length of Pipe Segment in Feet 
ExiSting Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGO based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows; Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn,; s = 11629.6 x n x MGD·1.54 1 0"(8/3) )"2, n = 0,0145 
Calculated Design Flow in MGD Based on Computed Coet "N and "B" and Design Peliod Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = (0"(8/3) x s"(1/2) 11629.6 x n 1/1 ,54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = [0"(8/3) x s"(1/2) 11629.6 x n )/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0, 125/sq, in. x Length (Ft) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In,) x $O.125/sq. in. x length (Ft.) 

COFW Option 5a,xls 

OPTION Sa 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, except Richland Hills, but induding 
NRH, Hallam City, Marine Creek Area, year 2020 
BFX Area, and Constant 6,0 MGD Intel Facility 
Flow. This Option also includes diversion 
of Uttle FOSSil Creek Area in Haltom City 
to this line. Richland Hills omitted from this model 
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BIG FO, .iEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402NOooo+50 M280N0304+97 102 
M402N0020+ 17 M402NOOOO+50 1726 
M402NOO20+90 M402N0020+ 17 73 
M402NOO22+40 M402N0020+90 150 
M402N0023+09 M402N0022+40 69 
M402N0028+40 M402A10023+09 870 
M402A10032+40 M402A10028+40 399 
M402N0036+ 79 M402N0032+40 433 
M402A10040+ 28 M402A10036+ 79 361 
M402A10045+95 M402A10040+28 559 
M402N0049+00 M402A10045+95 307 
M40ZAl0051 +91 M402A10049+00 252 
M402NOO54+ 21 M402N0051 +91 255 
M402NOO60+68 M402NOO54+21 645 
M402N0061 +67 M402NOO60+6B 99 
M402Af0065+95 M402N0061 +67 510 
M402NOO72+ 77 M402N0065+95 691 
M402N0080+ 78 M402NOO72+ 77 808 
M402A10085+ 50 M402N0080+ 78 400 
M402N0086+56 M402A10085+50 151 
M402N0088+51 M402N0086+ 56 168 
M402N0096+65 M402A10088+51 820 
M402A101 03+ 76 M402A10096+65 711 
M402A10105+11 M40ZAlOl03+ 76 135 
M402A10109+91 M40ZAlOl05+11 807 
M402A10113+Bl M402N0109+91 345 
M402A10111+43 M402A10113+81 695 
M402A10120"'25 M402A10117+43 126 
M402B/0123+40 M402A10120+25 308 
M402B/0136+74 M4028/0123+40 1160 

DESIGN CONDITION: OPTION NO. 5a 
DESIGN YEAR: 2005 

NOTES' UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
80TH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12131/1999,10:40AM 

) 

OPTIOr-. (EAR 2005 TABLE F-2 

EXIST. 2000 2020 MODEL MODEL 2005 PROP. REPL PROP. PARL. ESTIM. ESTIM 
PIPE MODEL MODEL 2005 2005 PROP H.G. DESIGN REPL. PIPE PARL PIPE BOTH REPL PARAL. 

EXIST. DIA CAP. FLOW FLOW COEF COEF. DIA SLOPE FLOW PIPE CAP. PIPE CAP. CAP PIPE PIPE 
(in) (MGD) . (MGD) (MGD) "A" "B" (in) (fUlool) (MGD) (in) (MGD) (in) (MGD) fMGD) COST COST 

54 222.11 18.94 8362 -0.0010 0.0084 90 0.000350 67.13 84 69.57 78 5709 279.20 $70,657.50 $60,924.07 
54 3403 18.71 86.59 -0.0011 0.0089 90 0.000375 68.71 84 72.04 78 59.12 93.15 1,195,635.75 1,030,93082, 
24 -70.57 18.71 86.61 -0.0011 0.0089 90 0.000375 68.72 84 72.06 84 7206 1.49 50,56860 5O,568.60j 
24 0.00 18.71 86.61 -0.0011 0.0089 90 0000375 68.72 84 72.06 84 7206 72.06 103,908.09 103,90809 
24 74.31 18.71 86.64 -0.0011 0.0089 90 0.000376 68.73 84 72.08 84 72.08 146.39 47.797.72 47,797.72 
54 25.04 18.78 8743 -0.0011 0.0090 90 0.000383 69.24 84 72.74 78 5969 84.73 602,66692 519,646.47, 
54 3567 18.81 87.66 -0.0011 0.0090 90 0.000385 69.39 84 72.93 78 59.85 95.52 276,395.52 238,320621 
54 32.39 1887 87.84 -0.0011 0.0091 84 0000558 69.54 78 7209 66 46.17 78.56 258,628.65 185,171.99 
54 29.03 18.92 87.96 -0.0011 0.0091 84 0.000559 6964 78 72.19 66 46.24 75.27 215,623.42 154,381.27, 
54 33.82 18.97 88.07 -00011 0.0091 84 0.000561 69.74 78 72.28 66 46.29 80.11 333,88779 239,055.76 
54 28.71 18.99 88.14 +0.0011 0.0091 84 0.000562 69.79 78 72.33 66 46.33 75.04 183,369.50 131,288.22 
54 31.72 18.99 88.19 -00011 0.0091 84 0.000562 6982 78 72.38 66 46.36 78.08 150,518.29 107,76753 
54 35.19 1906 88.23 -0.0011 0.0091 84 0.000563 69.89 78 72.41 66 46.38 81.57 152,310.17 109,050.48 
54 29.72 31,63 88.35 -0.0004 0.0058 84 0.000564 76.23 84 68.35 78 72.51 102.23 446,804.78 385,25515 
54 31.88 31.61 88.37 -0.0004 0.0058 84 0.000565 78.23 84 8837 78 7252 104.40 68,579.34 59,13219, 
54 3239 31.54 88.46 -0.0004 0.0059 84 0.000566 78.24 84 88.46 78 72.60 104.99 353,287.50 304,620.35

1 

54 31.52 31.50 88.60 -0.0004 0.0059 84 0.000568 78.29 84 8860 78 7271 10423 478,66993 412,730.71 
54 32.23 31.45 88.80 -0.0004 0.0060 84 0.000570 78.38 84 88.80 78 7288 10511 559,718.24 482,614.20, 
54 35.67 31.43 88.89 -0.0004 00060 84 0.000571 78.41 84 88.89 78 72.95 108.62 277,088.24 238,91792 
54 29.26 31.43 8894 -0.0004 0.0060 84 0.000572 78.44 84 88.94 78 72 99 102.25 104,600.81 90,191.51 
54 24.42 31.45 88.99 -0.0004 0.0060 84 0.000573 78.49 84 8899 78 73.03 97.45 116,377.06 100,34553 
54 31.72 31.56 89.19 -00004 0.0060 84 0.000575 78.67 84 89.19 78 73.20 104.92 568,030.89 489,781.73

1 

54 21.89 3163 89.37 -0.0004 0.0060 84 0.000577 78.83 84 89.37 78 73.34 95.23 492,524.34 424,676.60 
54 53.47 31.66 89.42 -00004 0.0060 84 0.000578 7887 84 89.42 78 73.39 126.86 93,517.28 80,634.80 
54 2508 31.70 89.67 -0.0004 0.0060 84 0.000581 7905 84 8967 78 7359 98.67 559,02552 482,016.90 
54 39.39 31.77 89.76 -0.0004 0.0060 84 0.000582 79.14 84 89.76 78 7366 113.05 238,98861 206,066.71 
54 40.78 42.22 90.01 0.0002 00034 84 0.000586 86.17 84 90.01 78 73.87 11465 481,440.81 415,11989 
54 41.74 42.22 90.06 0.0002 0.0034 84 0.000586 86.20 84 90.06 78 73.91 115.65 87,282.79 75,259.14 
54 36.97 42.20 90.17 0.0002 0.0034 84 0.000588 86.25 84 90.17 78 74.00 110,97 213,357.94 183,96680 
48 3140 33.78 8360 -O,QOOl 0.0045 66 0.001829 76.66 66 83.60 60 $4.84 96.24 496,072.77 409,977.50 

FW. Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,004.61 20,981.33 

2005 Eq. Pop. = 
2005 Sew. Ac. = 

Conslant Intel Flow = 

91,937.31 
18,136.37 

6.00 

TOTAL ESTIM. CONST. COST = $9,277,33479 $7,820,11926 
+ Engr., ROW, Financ., Conling. (1.5x) = $13,916,002.18 $11.730,178.69 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Masler Plan DeSignations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used 10 Compute Design Flows based on Model Flows: Flow = A x Eq. Pop .... B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe USing Mannings Eqn.: s = [1629.6 x n x MGO·l.54! 0"(8/3) )112, n = 0.0145 
Calculated DeSign Flow in MGO Based on Computed Coef. itA" and UBN and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = f 0 11(8/3) x sll(1/2) /1629.6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed ParaJlel Pipe Capacily in MGD = r 0 11(6/3) x 511(1/2) /1629.6 x n) 11.S4 
Combined CapaCity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x SO. 12S/sq in. x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x SO.12S/sq. in. x Length (Fl.) 

COFW Option Sa. xis 

OPTION 5a 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, except Richland Hills, but including 
NRH, Hallam City, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGD Inlel Facility 
Flow. This Option also includes diversion 
of little Fossil Creek Area in Haltom City 
to this line. Richland Hills omitted from this model. 
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BIG FO, oEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION Ifeel) 

M402A!OOOQ+50 M280N0304+97 102 
M402A10020+ 17 M402NOOOQ+50 1726 
M402A10020+90 M402A10020+ 17 73 
M402A1D022+40 M402N0020+90 150 
M402A10023+09 M402N0022+40 69 
M402N0028+40 M402N0023+09 870 
M402A10032+40 M402N0028+40 399 
M402A10036+ 79 M402A10032+40 433 
M402N0040+28 M402A10036+ 79 361 
M402N0045+95 M402N0040+28 559 
M402A10D49+QO M402N0045+95 307 
M402A10DSl +91 M402A10049+QO 252 
M402A10054+21 M4D2A10051 +91 255 
M402A10060+6s M402A10054+21 645 
M402A10061 +67 M402A10060+68 99 
M402A10065+95 M402A10061 +67 510 
M402A10072+ 77 M402A10065+95 691 
M402A100BO+ 78 M402A1D072+ 77 808 
M402A100aS+50 M402A100BO+ 78 400 
M402N0086+ 56 M402A10085+S0 151 
M402N0088+51 M402N0086+56 168 
M402A10096+65 M402A10088+S1 820 
M402A101 03+ 76 M402A10096+65 711 
M402N0105+11 M402NO 1 03+ 76 135 
M402A10109+91 M402A101 05+ 11 807 
M402A10113+81 M402A10109+91 345 
M402A10117+43 M402A10113+Bl 695 
M402N0120+ 25 M402N0117+43 126 
M402B/0123+40 M402NO 120+ 25 308 
M402BI0136+ 74 M4028/0123+40 1160 

DESIGN CONDITION: OPTION NO. 5a 
DESIGN YEAR: 2010 

EXIST. 
PIPE 

EXIST.DIA CAP. 
lin I IMGDI 

54 22211 
54 34.03 
24 ·70.57 
24 0.00 
24 74.31 
54 25.04 
54 35.67 
54 32.39 
54 29.03 
54 33.82 
54 28.71 
54 31.72 
54 35.19 
54 29.72 
54 31.88 
54 32.39 
54 31.52 
54 32.23 
54 3567 
54 29.26 
54 24.42 
54 31.72 
54 21.89 
54 53.47 
54 25.06 
54 39.39 
54 40.78 
54 41.74 
54 36.97 
48 31.40 

F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac. = 

2000 2020 
MODEL MODEL 
FLOW FLOW 
fMGDI (MGDI 

18.94 83.62 
18.71 86.59 
18.71 86.61 
lB.71 66.61 
18.71 86.64 
18.78 87.43 
18.81 87.66 
18.67 87.84 
18.92 87.96 
18.97 88.07 
18.99 88.14 
18.99 88.19 
19.06 88.23 
31.63 88.35 
31.61 88.37 
31.54 8M6 
31.50 8860 
31.45 8880 
31.43 88.89 
31.43 88.94 
31.45 68.99 
31.56 89.19 
31.63 8937 
31.66 89.42 
31.70 89.67 
31.77 89.76 
42.22 90.01 
42.22 90.06 
42.20 90.17 
33.78 83.60 

57,207.50 93,287.50 
9,004.81 20,981.33 

OPTIO!>; 

2010 2010 
COEF. COEF. 

"A" "8" 

-0.0010 0.0064 
-0.0011 00089 
-00011 0.0089 
-0.0011 0.0089 
-0.0011 0.0089 
-0.0011 0.0000 
·0.0011 0.0090 
-0.0011 0.0091 
-0.0011 00091 
-0.0011 0.0091 
-0.0011 0.0091 
-0.0011 0.0091 
-0.0011 0.0091 
-0.0004 0.0058 
-00004 0.0056 
-0.0004 0.0059 
·0.0004 00059 
-0.0004 00060 
-0.0004 0.0060 
-00004 0.0060 
-00004 0.0060 
-0.0004 0.0060 
-0.0004 00060 
-0.0004 0.0060 
·0.0004 0.0060 
-0.0004 00060 
0.0002 0.0034 
0.0002 0.0034 
0.0002 0.0034 

-0.0001 0.0045 

lEAR 2010 

MODEL MODEL 2010 
PROP. HG DESIGN 

DIA. SLOPE FLOW 
(i~J jllffool) .JMGQL 

90 0.000350 71.00 
90 0000375 72 67 
90 0.000375 72.69 
90 0.000375 72.69 
90 0.000376 72.71 
90 0.000383 73.24 
90 0.000385 7341 
84 0000558 73.56 
84 0000559 73.67 
84 0000561 73.77 
84 0000562 73.83 
84 0000562 73.86 
84 0.000563 73.93 
84 0,000564 82.85 
84 0.000565 62.85 
84 0000566 8265 
84 0.000568 82.91 
84 0.000570 8300 
84 0000571 83.04 
84 0.000572 83.07 
84 0.000573 83.12 
84 0.000575 83.32 
84 0.000577 83.48 
84 0.000578 83.53 
84 0.000581 63.71 
84 0000582 8382 
84 0.000586 91.32 
84 0.000586 91.35 
84 0.000588 91.40 
66 0.001829 81.42 

2010 Eq. Pop = 97,88384 
2010 Sew. Ac. = 19,299,64 

Constanl Inlel Flow = 6.00 

PROP 
REPL. 
PIPE 
(in) 

90 
90 
90 
90 
90 
90 
90 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
64 
64 
84 
84 
84 
64 
84 
84 
64 
84 
84 
66 

REPL. PROP PARL. ESTIM 
PIPE PARL PIPE 80TH REPL 
CAP PIPE CAP. CAP PIPE 

(MGDI (in) (MGo) IMGDI COST 

83.62 84 69.57 291.68 $81.111.93 
86.59 84 72.04 106.07 1,372,541.04 
86.61 90 86.61 16.04 58,05069 
86.61 90 8661 86.61 119,282.25 
86.64 90 66.64 160.95 54,669.83 
87.43 84 72.V4 97.78 691,837.02 
87.66 84 72.93 108.60 317,29077 
87.84 78 72.09 104.48 299,948.02 
87.96 78 72.19 101.22 250,072.13 
88.07 78 72.28 106.10 387.230.81 
88.14 78 72.33 101.04 212,665.22 
88.19 78 72.38 10410 174,565.59 
8823 78 72.41 10760 176,643.75 
88.35 78 72.51 102.23 446,804.78 
88.37 76 72.52 104.40 68,579.34 
68.46 78 72.60 104.99 353,267.50 
88.60 78 72.71 104.23 478.669.93 
86.80 78 72.88 105.11 559,71824 
8889 78 72.95 10862 277,088.24 
8894 78 72.99 10225 104,600.81 
88.99 78 73.03 97.45 116,377.06 
89.19 76 73.20 104.92 566.030.89 
89.37 78 73.34 95.23 492,524.34 
8942 78 7339 12686 93,S17.28 
89.67 78 7359 9867 559,02552 
89.76 78 73.66 113.0S 238,98861 
9001 78 7367 11465 481.440.81 
90.06 78 73.91 115.65 87,28279 
90.17 78 7400 11097 213,357.94 
63.60 60 6484 9624b 496,07277 

TOTAL ESTIM. CONST. COST = $9,831.47592 
+ Engr .. ROW, Finane., Conling. (l.Sx) = $14,747,213.88 

TABLE F-3 

ESTIM 
PARAL 

PIPE 
COST 

$70,657.50 
1,195,635.75 

58,05069 
119,26225 

54,86983 
602,666.92 
276.395.52 
258,628.65 
215,62342 
333,887.79 
183,36950 
150,518.29 
152,310.17 
385.255.15 

59,132.19 
304,620.35 
412,730.71 
482,614.20 
238.917.92 
90,191.51 

100,34553 
489,781.73 
424,676.60 

80,63480 
482,01690 
206,066.71 
415,11989 

75.25914 
183.96680 
409,977.50 

$8,513,203.89 
$12,769.80583 

NOTES UPSTREAM MAIN/STATION Upslream Sla. of Pipe Based on City of Fort Worth Master Plan Designations_ Slations confirmed by Field Survey OPTION 5a 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE COST 

12/3111999,10.40 AM 

Downstream Sla. of Pipe Based on City of Fort Worth Master Plan DeSignations Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGO based on Ft. Worth Master Plan Data using Colbrook-Whlle equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficienls used 10 Compute Design Flows based on Model Flows'. Flow = A x Eq pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = 11629.6 x n x MGD*1.54 / 0"(8/3) 1"2. n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. "A" and "B" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = 1 0"(8/3) x s"(1/2) J 1629.6 x n J 11.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD "" [0"(8/3) x s"(1/2) 11629.6 x n 1/1.54 
Combined Capadty of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.l x $0.12Sfsq in. x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0.12S/sq. in. x length (Ft.) 

COFW Option 5a.xls 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, except Richland Hills. but including 
NRH. Haltom City, Marine Creek Area. year 2020 
BFX Area. and Constant 6.0 MGO Intel Facility 
Flow. This Option also includes diversion 
of little Fossil Creek Area in Haltom City 
to this hne. Richland Hills omitted from this model 
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BIG FO. oEWER STUDY OPTION lEAR 2015 TABLE F-4 

EXIST 2000 2020 MODEL MODEL 2015 PROP REPL. PROP. PARL. ESTIM ESTIM. 
PIPE MODEL MODEL 2015 2015 PROP. H.G. DESIGN REPL PIPE PARL PIPE BOTH REPL PARAL 

UPSTREAM DOWNSTREAM LENGTH EXIST. DIA CAP. FLOW ~LOW COEF COEF DIA. SLOPE FLOW PIPE CAP PIPE CAP. CAP. PIPE PIPE 
MAIN/STATION MAIN/STATION (feeO (in) (MGD) (MGD) MGD) "A" "B" (in) (MooO (MGD) (in) (MGD) (in) (MGD) (MGD) COST COST 

M402NOOOO+50 M280N0304+97 102 54 222.11 18.94 83.62 -0.0010 0.0084 90 0.000350 88.77 96 99.32 90 8362 305.73 $92,287.35 $81,111.93 
M402N0020+ 17 M402NOOOO+50 1726 54 34.03 18.71 86.59 -0,0011 0.0089 90 0.000375 9L33 96 102.85 90 86.59 12062 1,561,646.69 1,372,541.04 
M402AJOO20+90 M402A10020+ 17 73 24 -70.57 18.71 86,61 -0.0011 0.0089 90 0.000375 9135 96 102.88 96 102,88 32.31 66,048.79 66,048.79 
M402A10022+40 M402A10020+90 150 24 000 18.71 86,61 -0,0011 0.0089 90 0,000375 91.35 96 102.88 96 102.88 102.88 135.716.69 135.716.69 
M402N0023+09 M402N0022+40 69 24 7431 18,71 86,64 -0,0011 0.0089 90 0,000376 91.37 96 102.91 96 102.91 17722 62,429.68 62,42968 
M402N0028+40 M402N0023+09 870 54 2504 18,78 87.43 -00011 0.0090 90 0,000383 92.11 96 103.85 90 87'.43 112.47 787,15679 691,837.02 
M402A10032+40 M402A10028+40 399 54 35.67 18.81 87.66 -0.0011 0.0090 90 0000385 9233 96 104.12 90 87.66 123.33 361,006.39 317,290.77 
M402A10036+ 79 M402A10032+40 433 54 32.39 18.87 87,84 -0,0011 0.0091 84 0.000558 92.52 90 105.58 84 87.84 120.23 344,328.08 299,948.02 
M402A1004Q+28 M402A10036+ 79 361 54 2903 18.92 87,96 -0,0011 0.0091 84 0,000559 92.64 90 105.73 84 87.96 116.99 287,072.60 250,072.13 
M402N0045+95 M402A1004Q+28 559 54 33.82 18.97 88.07 -0.0011 0.0091 84 0.000561 92.76 90 105.86 84 88.07 121.89 444,525.17 387,230.81 
M402N0049+00 M402N0045+95 307 54 28.71 1899 88.14 -0,0011 0.0091 84 0.000562 92.83 90 105.94 84 88.14 11685 244,13100 212,66522' 
M402N0051 +91 M402N0049+00 252 54 31.72 1899 88.19 -0.0011 0.0091 84 0.000562 92.88 90 10600 84 88.19 119.91 200,39417 174,565.591 
M402NOO54+21 M402NOO51+91 255 54 35.19 19.06 86.23 -0.0011 0.0091 84 0.000563 9294 90 10605 84 88.23 123.42 202,77982 176,64375 
M402NOO60+66 M402A100S4+21 645 54 29,72 31.63 88.35 -00004 00058 84 0.000564 98.38 90 106.20 84 88.35 118.07 512,913.65 446,80478 
M402A10061 +67 M402N0060+68 99 54 31.88 31.61 88.37 -00004 00058 84 0.000565 98.39 90 106.22 84 8837 120.25 78,726.28 68,579,34 
M402A10065+95 M402A10061 +67 510 54 32,39 31,54 88.46 -0.0004 0.0059 84 0.000566 98.44 90 106.33 84 8846 12085 405,559.63 353,287.50 
M402NOO72+ 77 M402N0065+95 691 54 31.52 31.50 88.60 -0.0004 0.0059 84 0.000568 98,55 90 10650 84 88.60 120.12 549,49354 478,669.93 
M402A10060+ 78 M402AJ0072+ 77 808 54 32.23 31.45 88.80 -00004 00060 84 0.000570 98.71 90 106.74 84 88.80 121.03 642,533.69 559,718.24 
M402A10085+50 M402A100aO+ 78 400 54 35.67 31.43 88.89 -0.0004 0,0060 84 0.000571 98.78 90 106.85 84 8889 124.56 318,085.99 277,088.24 
M402A10086+56 M402A10085+50 151 54 29.26 31.43 8894 -00004 0.0060 84 0.000572 98.83 90 106.91 84 88.94 118.20 120.077 46 104,600.81 
M402A10088+51 M402A10086+ 56 168 54 24.42 3145 8899 -0.0004 00060 84 0.000573 98.88 90 10697 84 8899 113.41 133,596.11 116,377 06 
M402A10096+65 M402A10086+51 820 54 31.72 31.56 89.19 -0.0004 0,0060 84 0000575 99.10 90 107.21 84 89.19 120.91 652,076.27 568,030.89 
M402A10103+ 76 M402A10096+65 711 54 21.89 31.63 89,37 -0.0004 0.0060 84 0.000577 9929 90 10742 84 89.37 11126 565,397.84 492,524.34 
M402A10105+11 M402A101 03+ 76 135 54 53.47 3166 89.42 -0.0004 0,0060 84 0.000578 99.35 90 10748 84 89.42 142,89 107,35402 93,517.28 
M402A10109"'91 M402A10105"'11 807 54 25.08 3170 8967 -00004 00060 84 0.000581 99.59 90 107.78 84 89.67 114.75 641.73848 559,02552 
M402A10113+81 M402A10109"'91 345 54 39.39 31.77 8976 -00004 0,0060 84 0.000582 99,70 90 10789 84 8976 129.15 274,34916 238,988.61 
M402NOl17+43 M402NOl13+81 695 54 40,78 42.22 9001 0.0002 0.0034 84 0.000586 104.36 90 10819 84 9001 130.79 552,67440 481,440.81 
M402N0120+ 25 M402NOl17+43 126 54 41,74 42.22 90.06 00002 0.0034 84 0.000586 104,40 90 10825 84 90,06 131.80 100,19709 87,28279 
M402B10123+40 M402N0120+25 308 54 36,97 42.20 90.17 00002 0.0034 84 0.000588 104.49 90 10838 84 90.17 127.14 244,92621 213,357.94 
M402B10136+ 74 M402B/0123"'40 1160 48 3140 33.78 83.60 -00001 00045 66 0001829 95.05 72 105.43 66 83.60 11500 590,36759 496,07277 

DESIGN CONDITION: OPTION NO_ 5a TOTAL ESTIM. CONST. COST = $11,279,590.65 $9,863,46830 
DESIGN YEAR 2015 

F.W. Model Eq. Pop. = 
F .W. Model Sew. Ac. = 

57,207.50 93,287.50 
9,004.81 20,981.33 

2015 Eq. Pop = 
2015 Sew. Ac. = 

107,643.23 
22,572.33 ... Engr, ROW, Financ, Canting. (1.5x) = $16,919,36598 $14.795,202.46 

NOTES: 

Constant Intel Flow = 6.00 

UPSTREAM MAIN/STATION Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field SUlvey 

UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "8" 
MODEL PROP DIA 
MODEL H.G SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP, 
ESTIM. REPL. PIPE COST 
ESTIM, PARL, PIPE COST 

1213111999, 10:40 AM 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 

Calibration Coeflcients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop .... B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = [ 1629.6 x n x MGD·1.541 DA(8/3) ]A2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coet. "A" and "B" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = I DA(6/3) x s"(1/2) 11629.6 x n ]/1.54 
Proposed Parallel Pipe in Inches 

Proposed Parallel Pipe Capacity in MGD = ( OA(8/3) x 5"(1/2) 11629.6 x n ]/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0.125/sq. in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $O.125/sq. in. x length (Ft.) 

COFW Option 5a.xls 

OPTION Sa 

All Cilies Served by City of Fort Worth 
Big Fossil Outfall, except Richland Hills, but including 
NRH, Haltom City, Marine Creek Area, year 2020 
BFX Area, and Constant 6 0 MGO Intel Facility 
Flow. This Option also includes diversion 
of little Fossil Creek Area in Hallam City 
to this line. Richland Hills omitted from this model 
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BIG FO, .:iEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402NDOaQ+50 M280N0304+97 102 
M402N0020+ 17 M402A1000Q+ 50 1726 
M402A10020+90 M402N0020+ 17 73 
M402N0022+40 M402N0020+90 150 
M402N0023+09 M402A10D22+40 69 
M402A10028+40 M402N0023+09 870 
M402N0032+40 M402A1002B+40 399 
M402A10036+ 79 M402N0032+40 433 
M402N0040+28 M402A10036+ 79 361 
M402A10045+95 M402N0040+28 559 
M402A10049+QO M402A10045+95 307 
M402N0051+91 M402A10049+QO 252 
M402A10054+21 M402A10051 +91 255 
M402A10060+6B M402NOO54+21 645 
M402N0061 +67 M402N0060+68 99 
M402A10065+9S M402N0061 +67 510 
M402A10072+ 77 M402A10065+95 691 
M402N0080+ 78 M402A10072+ 77 808 
M402A100B5+5Q M402A10080+ 78 400 
M402A10086+S6 M402A/OO65+50 151 
M402A10068+51 M402A10086+S6 168 
M402A10096+65 M402A10D88+51 820 
M402N0103+76 M402N0096+65 711 
M402N0105+11 M402N0103+76 135 
M402N0109+91 M402N0105+11 807 
M402N0113+81 M402N0109+91 345 
M402N0117+43 M402N0113+81 695 
M402N0120+25 M402N0117+43 126 
M402B/0123+40 M402N0120+25 308 
M402B/0136+74 M4028/0 123+40 1160 

DESIGN CONDITION OPTION NO. Sa 
DESIGN YEAR ,2020 

EXIST 2000 2020 
PIPE MODEL MODEL 

EXIST. DIA CAP. FLOW ~LO~ lin) (MGD) (MGD) MGD 

54 22211 18.94 83.62 
54 34.03 18.71 86.59 
24 -70.57 18.71 86.61 
24 0.00 18.71 8661 
24 74.31 18.71 86.64 
54 25.04 18.78 87.43 
54 35.67 1881 87.66 
54 32.39 18.87 87.84 
54 29.03 18.92 87.96 
54 33.82 18.97 88.07 
54 28.71 18.99 88.14 
54 31.72 18.99 88.19 
54 35.19 19.06 88.23 
54 29.12 31.63 88.35 
54 31.88 31.61 88.37 
54 3239 31.54 88.46 
54 31.52 31.50 88.60 
54 32.23 31.45 88.80 
54 35.67 31.43 88.89 
54 29.26 3143 88.94 
54 2442 31.45 88.99 
54 3172 31.56 89.19 
54 21.89 31.63 89.37 
54 5347 31.66 8942 
54 2508 31.70 89.67 
54 39.39 31.77 89.76 
54 40.78 42.22 90.01 
54 4174 42.22 90.06 
54 36.97 4220 90.17 
48 3140 33.78 83.60 

F.w. Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac, = 9,004.61 20,961.33 

2020 
COEF. 

"A" 

-0.0010 
-0.0011 
-0.0011 
-0.0011 
-00011 
-0.0011 
-0.0011 
-0.0011 
-00011 
-0.0011 
-0.0011 
-0.0011 
-0.0011 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-00004 
-0.0004 
-0.0004 
0.0002 
0.0002 
0.0002 

-0.0001 

OPTION _ (EAR 2020 TABLE F-5 

MODEL MODEL 2020 PROP. REPL. PROP PARL ESTIM. ESTIM. 
2020 PROP. H.G DESIGN REPL PIPE PARL. PIPE BOTH REPL. PARAL. 

COEF. DIA. SLOPE FLOW PIPE CAP PIPE CAP. CAP PIPE PIPE 
"B" (In) (Mool) (MGD) (in) (MGD) (in) IMGD) IMGD) COST COST 

00084 90 0.000350 9349 96 99.32 90 83.62 305.73 $92.287.35 $81,111.93 
0.0089 90 0.000375 9610 96 102.85 90 8659 120.62 1,561,64669 1,372,541.04 
0.0089 90 0.000375 96.12 96 102.88 90 86.61 16.04 66,048.79 58,05069 
0.0089 90 0.000375 96.12 96 10288 90 86.61 8661 135,716.69 119.28225 
0.0089 90 0.000376 96.15 96 102.91 90 86.64 160.95 62,429.68 54,86983 
0.0090 90 0.000383 96.91 96 103.85 90 87.43 112.47 787.156.79 691,837.02 
0.0090 90 0.000385 97.14 96 104.12 90 87.66 123.33 361,00639 317,290.77 
0.0091 84 0000558 97.34 90 10558 84 87.84 120.23 344,32808 299,948.02 
0.0091 84 0.000559 97.48 90 105.73 84 87.96 116.99 287,072.60 250,07213 
00091 84 0.000561 97.61 90 105.86 84 88.07 121.89 444,525.17 387,230.81 
0.0091 84 0.000562 97.68 90 105.94 84 88.14 116.85 244,131.00 212.665.22 
0.0091 84 0.000562 97.73 90 10600 84 88.19 11991 200,394.17 174.56559 
0,0091 84 0.000563 97.80 90 106.05 84 88.23 123.42 202,779.82 176,643.75 
0.0058 84 0.000564 104.81 96 126,'4 90 106.20 13592 583,581.76 512,913.65 
0.0058 84 0.000565 10482 96 12617 90 106.22 138.10 89.57301 78,72628 
0.0059 84 0.000566 104.87 96 126.30 90 10633 138.72 461,43674 405,559.63 
0.0059 84 0.000568 104.97 96 126.50 90 106.50 138.02 625,201.54 549,493.54 
00060 84 0.000570 10513 90 106.74 84 88.80 121.03 642,533.69 559,71824 
00060 84 0.000571 10520 90 106.85 84 8889 124.56 318,085.99 277,088.24 
00060 84 0.000572 105.25 90 106.91 84 8894 118.20 120.077 46 104,600.81 
0.0060 84 0.000573 105.30 90 106.97 84 88.99 113.41 133,596,11 116.377.06 
00060 84 0.000575 105.55 90 107.21 84 89.19 120.91 652,07627 568,030.89 
0.0060 84 0.000577 105.75 90 107.42 84 8937 111.26 565,397.84 492,524.34 
00060 84 0.000578 105.82 90 10748 84 89.42 14289 107,354.02 93,51728 
00060 84 0.000581 10607 90 107.78 84 89.67 114.75 641,73848 559,02552 
0.0060 84 0.000582 106.19 90 107.89 84 8976 129.15 274,34916 238,988.61 
0.0034 84 0.000586 112.16 90 10819 84 9001 13079 552,674.40 481,440.81 
0.0034 84 0.000586 11220 90 108.25 84 90.06 131.80 100,197.09 87,28279 
0.0034 84 0.000588 112.29 90 108.38 84 90.17 127.14 244,92621 213,35794 
0.0045 66 0001829 101.61 72 105.43 66 83.60 115.00 590,367.59 496,07277 

2020 Eq. Pop. = 117,402.63 TOTAL ESTIM. CONST. COST = $11,492,69059 $10,030,827.48 
2020 Sew. Ac. = 24,285.65 + Engr., ROW, Financ., Canting. (1,5x) = $17,239,035.89 $15,046,241.22 

Constant Intel Flow = 6.00 

NOTES: UPSTREAM MAIN/STATION Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by FIeld Survey OPTION Sa 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM PARL. PIPE COST 

12/3111999,1041 AM 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on Hydr::oWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used 10 Compute DeSign Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Fl. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = ( 1629.6 x n x MGD*1.54/ 0"'(8/3) J"2, n = 0,0145 
Calculated Design Flow in MGD Based on Computed Coef. "A" and "B" and Design Period Equivalent Populalion and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = [0"(8/3) x s"(1/2) 11629,6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = I 0"(8/3) x 5"(1/2) 11629.6 x n] 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacemenl Pipe = Area of Pipe (Sq. In.) x $0.125/sq in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0. 125/sq. 'In. x length (Ft.) 

COFW Option 5a.xls 

All Cities Served by Cily of Fort Worth 
Big Fossil Outfall. except Richland Hills, but Including 
NRH, Hallam Cily, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGD Intel Facility 
Flow, This Option also includes diversion 
of little Fossil Creek Area in Haltom City 
to this line. Richland Hills omitted from this model 
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BIGFO. jEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402A10000+50 M280AlO3D4+97 102 
M402A1002D+ 17 M402A100OQ+50 1726 
M40ZAlOQ20+90 M402A10020+ 17 73 
M402N0022'40 M402N0020'90 150 
M402A10023+D9 M402A10022+4Q 69 
M402A10028+40 M402A10023+09 870 
M4D2A10032+40 M402NOO28+4D 399 
M402N0036. 79 M402N0032'40 433 
M402N0040'28 M402N0036' 79 361 
M402N0045'95 M402N0040·28 559 
M402N0049'00 M402N0045·95 307 
M402A10Q51 +91 M402A10049+00 252 
M402NOO54'21 M402N0051'91 255 
M4D2A10060+68 M402N0054'21 645 
M402N0061'67 M402A10060+68 99 
M402N0065.95 M402N0061·67 510 
M402A10072+ 77 M402N0065'95 691 
M402A100aQ+ 78 M402NOD72+ 77 808 
M4D2A10085+50 M402A/OO80+ 78 400 
M402A10086+56 M402A10085+50 151 
M402A10088+51 M402A10086+56 168 
M402A10096+65 M402A10088+S1 820 
M402A1Dl 03+ 76 M402A1DD96+65 711 
M402A10105+11 M402A10 1 03+ 76 135 
M402N0109+91 M402A10105+11 807 
M402A10113+Bl M402A10109+91 345 
M402A10117+43 M402A10113+Bl 695 
M402N0120'25 M402A10111+43 126 
M402B/0123'40 M402A10120+ 25 308 
M402B/O 136+ 7 4 M402B/0123+40 1160 

DESIGN CONDITION: OPTION NO. 5a 
DESIGN YEAR: 2050 

NOTES: UPSTREAM MAINIST ATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA. 
MODEL HG. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
80TH CAP. 
EST 1M. REPL. PIPE COST 
ESTIM. PARL PIPE COST 

12/31/1999,1041 AM 

OPTION lEAR 2050 TABLE F-6 

EXIST. 2000 2020 MODEL MODEL 2050 PROP REPL PROP. PARL. ESTIM. ESTIM. 
PIPE MODEL MODEL 2050 2050 PROP H.G. DESIGN REPL PIPE PARL. PIPE BOTH REPL. PARAL. 

EXIST.DIA. CAP. FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE CAP CAP. PIPE PIPE 
(in) (MGD) (MGD) (MGD) "A" "B" (in) (Mool) (MGDl (in I . [MGD) (in) (MGDl IMGDl COST COST 

54 222.11 18.94 83.62 -0.0010 00084 90 0.000350 97.10 96 99.32 90 83.62 305.73 $92.28735 $81,111.93 
54 3403 18.71 86.59 -00011 0.0089 90 0.000375 99.11 96 10285 90 86.59 12062 1,561,646.69 1,372,541.04 
24 -70.57 18.71 86.61 -0.0011 0.0089 90 0.000375 99.13 96 102.88 90 86.61 16.04 66,048.79 58.05069 
24 0.00 18.71 8661 -0.0011 0.0089 90 0.000375 99.13 96 102.88 90 86.61 8661 135,716.69 119,28225 
24 74.31 18.71 86.64 -0.0011 0.0089 90 0.000376 99.15 96 102.91 90 8564 160.95 62,429.68 54,869.83 
54 25.04 18.78 87.43 -0.0011 00090 90 0.000383 99.86 96 10385 90 87.43 112.47 787,156.79 691,837.02 
54 35.67 18.81 87.66 -0.0011 0.0090 90 0.000385 100.08 96 104.12 90 87.66 12333 361,00639 317,290.77 
54 32.39 18.87 87.84 -00011 0.0091 84 0.000558 100.31 90 10558 84 87.84 120.23 344,328.08 299,948.02 
54 29.03 18.92 87.96 -0.0011 0.0091 84 0000559 100.47 90 105.73 84 8796 116.99 287,072.60 250.072.13 
54 33.82 18.97 88.01 -0,0011 0.0091 84 0.000561 100.62 90 105.86 84 8807 12189 444,525.17 387.23081 
54 28.71 18.99 88.14 -0.0011 0.0091 84 0000562 10070 90 10594 84 8814 "685 244.13100 212.665.22 
54 31.72 18.99 88.19 -0.0011 0.0091 84 0.000562 100.74 90 106.00 84 88.19 119.91 200.39417 174.56559 
54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 100.87 90 106.05 84 88.23 123.42 202.779.82 176.64375 
54 29.72 31.63 88.35 -0.0004 0.0058 84 0.000564 117.97 96 12614 90 106.20 13592 583,581.76 512,91365 
54 31.88 3161 88.37 -0.0004 0.0058 84 0.000565 117.96 96 126.17 90 10622 138.10 89,573.01 78.72628 
54 32.39 31.54 88.46 -0.0004 0.0059 84 0.000566 11793 96 126.30 90 106.33 138.72 461.43674 405,559.63 
54 31.52 31.50 88.60 -0.0004 00059 84 0.000568 11799 96 12650 90 106.50 138.02 625,20154 549.49354 
54 32.23 31.45 88.80 -0.0004 00060 84 0.000570 118.08 96 126.78 90 106.74 138.97 731.06056 642,533.69 
54 3567 31.43 88.89 -0.0004 0.0060 84 0.000571 118.12 96 12691 90 106.85 142.52 361,91117 318,085.99 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0000572 118.16 96 12698 90 106.91 136.17 136,621.47 120,077.46 
54 24.42 31.45 88.99 -0.0004 0.0060 84 0.000573 118.23 96 127.05 90 10697 13139 152,002.69 133,596.11 
54 31.72 3156 89.19 -0.0004 0.0060 84 0.000575 118.53 96 127.34 90 10721 138.93 741,917.89 652,07627 
54 21.89 3163 89.37 -00004 00060 84 0.000577 11877 96 127.60 90 107.42 129.31 643.297.10 565.39784 
54 53.47 31.66 89.42 -00004 0.0060 84 0000578 118.85 96 127.67 90 107.48 16095 122,145.02 107,354.02 
54 25.08 31.70 89.67 -0.0004 0.0060 84 0.000581 119,10 96 128.02 90 107.78 13286 730,155.78 641.73848 
54 39.39 31.77 89.76 -0.0004 0.0060 84 0.000582 11926 96 128.15 90 107.89 147.28 312,148.38 274,349.16 
54 40.78 42.22 90.01 0.0002 0.0034 84 0.000586 133.60 96 128.51 90 108.19 148.97 628,820.65 552,67440 
54 41.74 42.22 90.06 0.0002 0.0034 84 0.000586 133.64 96 128.58 90 108.25 149.99 114.00202 100,19709 
54 3697 42.20 90.17 00002 0.0034 84 0.000588 133.69 96 12874 90 108.38 145.35 278.67160 244,926.21 
48 31.40 33.78 8360 -00001 0.0045 66 0.001829 117.16 78 13052 72 10543 13683 692,861 97 590,367.59 

TOTAL ESTIM. CONST. COST = $12,194,932.56 $10,686.17650 F.w. Model Eq. Pop. = 57,207.50 93,267.50 
F.W. Model Sew. Ac. = 9,004.81 20,98'.33 

2050 Eq Pop. = 
2050 Sew. Ac. = 

Constant Intel flow = 

150,439.81 
28,610.82 

6.00 
+ Engr., ROW, Finane., Conting. (1.5x) = $18,292,398.84 $16,029.264,76 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream 81a. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
length of Pipe Segment in Feel 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook.White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 DeSign 
Computed HydrauliC Gradienl Slope of Model Pipe Using Mannings Eqn.: s = ( 1629.6 x n x MGO·1.54! 0"(8/3) }"2. n = 0.0145 
Calculated Oesign Flow in MGD Based on Computed Coef. "A" and "8M and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = [0"(8/3) x 5"(1/2) 11629.6 x n ]/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = (0"(8/3) x 5"(1/2) 11629.6 x n] 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0 125/sq in. x Length (Fl.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0.125/sq. in. x Length (Ft.) 

COFW Option 5a.xls 

OPTION 5a 

All Cities Served by City of Fort Worth 
Big FOSSIl Outfall, except Richland Hills, but including 
NRH, Haltom City. Marine Creek Area. year 2020 
BFX Area, and Constant 6.0 MGD Intel Facihty 
Flow. This Option also includes diversion 
of Uttle Fossil Creek Area in Haltom City 
to thIS line. Richland HIlls omitted from this model. 
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BIG FOe .>EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STAT}ON MAIN/STATION (fee}) 

M402A1000Q+50 M2BOAlO304+97 102 
M402A10020+17 M402A10000+5Q 1726 
M402A10020+90 M402A10020+17 73 
M402N0022+40 M40ZAlOO20+9Q 150 
M402A10023+09 M402N0022+40 69 
M402A1002B+40 M402A10023+09 870 
M402A/OO32+40 M402A10028+4Q 399 
M402A10036+ 79 M402A10032+4Q 433 
M402NOO4Q+2B M402A10036+ 79 361 
M402A10045+95 M402A10040+28 559 
M402A10049+00 M402A10045+95 307 
M402A10051 +91 M402A10Q49+0Q 252 
M402A1oo54+21 M402N0051 +91 255 
M402A10060+68 M402NOO54+21 645 
M402A10061 +67 M402N0060+68 99 
M402A10065+95 M402A10061 +67 510 
M402A1OO72+ 77 M402N0065+95 691 
M402A10080+ 78 M402A10072+ 77 808 
M402N0085+50 M402A10080+78 400 
M40ZAlOO86+56 M402A10085+50 151 
M402A10088+51 M402A10086+56 168 
M402A1oo96+65 M402N0088+51 820 
M402A101 03+76 M402A10096+65 711 
M402A10105+11 M402A10103+76 135 
M402A10109+91 M402A10105+11 807 
M402A10113+81 M402A10109+91 345 
M402N0117 +43 M402A10113+81 695 
M402A10120+25 M402A10117+43 126 
M402B/0123+40 M402A10120+25 308 
M402B/0136+74 M402B/0123+40 1160 

DESIGN CONDITION OPTION NO. Sa 
DESIGN YEAR 2070 

NOTES UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF "A", COEF. "8" 
MODEL PROP DIA. 
MODEL H.G SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 

12/3111999,10:41 AM 

) 
OPTION. {EAR 2070 TABLE F-7 

EXIST. 2000 2020 MODEL MODEL 2070 PROP REPL. PROP PARL ESTIM ESTIM. 
PIPE MODEL MODEL 2070 2070 PROP. H.G. DESIGN REPL. PIPE PARL. PIPE BOTH REPL. PARAL 

EXIST DIA CAP. FLOW ~LO~ COEF COEF DIA SLOPE FLOW PIPE CAP PIPE CAP;} I~AP PIPE PIPE 
(in) (MGD) (MGD) MGD "A" "B" lin} Ifllfootl (MGD) (In) (MGD) (in) (MGD MGDl COST COST 

54 222.11 18.94 83.62 -00010 0.0084 90 0.000350 98.91 96 9932 90 83.62 305.73 $92.287.35 $81,11193! 
54 34.03 18.71 86.59 -0.0011 0.0089 90 0.000375 100.56 96 10285 90 86.59 120.62 1,561,646.69 1.372.54104! 
24 -70.57 18.71 86,61 ·0,00'1 0.0089 90 0.000375 100.58 96 102.68 90 86.61 16.04 66,048.79 58.050.69 
24 0.00 18.71 8661 -0.0011 0.0089 90 0.000375 10058 96 102.88 90 86.61 86.61 135.11669 119,282.25 1 

24 74.31 18.71 86.64 -0.0011 0.0089 90 0.000376 100.60 96 102.91 90 86.64 160.95 62.429.68 54,869.83, 
54 25.04 18.78 87.43 ~O.OO11 00090 90 0.000383 101.28 96 103.85 90 87.43 112.47 787,156.79 691,83702 
54 35.67 18.81 87.66 -00011 0.0090 90 0.000385 101.49 96 104.12 90 87.66 123.33 361,006.39 317,290.771 
54 32.39 18.87 87.84 -0.0011 0.0091 84 0.000558 101.73 90 105.58 84 87.84 120.23 344,328.08 299,94802 
54 29.03 18.92 87.96 -0.0011 00091 84 0.000559 10190 90 105.73 84 87.96 11699 287,07260 250,072 13 
54 33.82 18.97 88.07 -0.0011 0.0091 84 0.000561 102.07 90 105.86 84 88.07 121.89 444,52517 387,230811 
54 28.71 18_99 88.14 -0.0011 0.0091 84 0.000562 102.16 90 105.94 84 88.14 116.85 244,131.00 212,665.22 
54 31.72 18.99 88,19 -0.0011 0.0091 84 0.000562 102.19 90 106.00 84 88.19 119.91 200,394.17 174.565.59 
54 35.19 1906 88.23 -0,0011 0.0091 84 0.000563 102.35 90 106.05 84 88.23 123.42 202,779.82 176,643751 
54 29.72 31,63 88.35 -0.0004 0,0058 84 0,000564 12538 96 126.14 90 106.20 135,92 583.581.76 512,91365 
54 31.88 31.61 8837 -0,0004 0.0058 84 0.000565 125.35 96 126.17 90 106.22 138.10 89.57301 78,726.28 
54 32.39 31.54 88.46 -0.0004 00059 84 0.000566 12529 96 126,30 90 106.33 138,72 461,436,74 405,55963 
54 31.52 31.50 88.60 -0.0004 0,0059 84 0.000568 125.31 96 12650 90 10650 138.02 625.201,54 549.493,54' 
54 32.23 31.45 88.80 -0.0004 0.0060 84 0.000570 125.36 96 126,78 90 106.74 138,97 731,060,56 642,533.69 
54 35.67 31,43 88.B9 -0.0004 0.0060 84 0,000571 125.39 96 126,91 90 106.85 142.52 361,911.17 318,085.99 
54 29.26 31.43 8894 -0.0004 0.0060 84 0000572 125.42 96 126.98 90 106.91 136.17 136,621.47 120,077.46 
54 2442 31.45 88.99 -0,0004 0.0060 84 0.000573 125.49 96 127.05 90 106.97 131,39 152.002,69 133,596.11 
54 31.72 31.56 8919 -0,0004 0.0060 84 0.000575 125.84 96 127.34 90 107.21 13893 741,91789 652,076.27 
54 21.89 31.63 89.37 -0.0004 0,0060 84 0.000577 126.09 96 127.60 90 107,42 129.31 643,297.10 565.397.84 
54 53.47 31.66 89.42 -00004 0.0060 84 0.000578 126.18 96 127.67 90 107.48 160.95 122.14502 107.354,02' 
54 25.08 31.70 89.67 -0.0004 0.0060 84 0.000581 126.43 96 128.02 90 107.78 132,86 730.155.78 641,738.48 
54 39.39 31.77 89.76 -0.0004 00060 84 0.000582 12662 96 128.15 90 107.89 147.28 312.148,38 274,349.16 
54 40.78 42.22 90.01 0.0002 00034 84 0.000586 145.87 96 128.51 90 108.19 148,97 626,620.65 552.674.40 
54 41.74 4222 90.06 0.0002 0.0034 84 0.000586 145.90 96 128.58 90 108.25 149.99 114.002.02 100,197.09 
54 3697 42.20 90.17 0.0002 00034 84 0.000588 14594 96 128.74 90 10838 145.35 278,671.60 244,926.21 
48 31.40 33.78 8360 -0.0001 0.0045 66 0001829 12599 78 130,52 72 10543 136.83 692,861,97 590.367.59' 

F.W, Model Eq. Pop. = 57,20750 93,287,50 
F .W. Model Sew. Ac. = 9,004.81 20,981.33 

2070 Eq, Pop. = 169,512.59 
2070 Sew. Ac. = 31,075.63 

TOTAL ESTIM. CONST. COST = 
+ Engr, ROW, Finane. Conling, (1.Sx) = 

$12.194,93256 $10,686.176.50 
$18,292,398.84 $16,029.264.76 

Conslanllntel Flow = 6,00 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sla. of Pipe Based on City of Fort Worth Master Ptan Designations Stations confirmed by field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGO based on Ft. Worth Masler Plan Data using Colbrook-While equations 
Vear 2000 Flow Rate in Ft. Worth Master Plan based on HydroWol1<s Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorb Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop, + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed HydrauliC Gradient Slope of Model Pipe Using Mannings Eqn.: s = 11629,6 x n x MGD*1.54/ 0"(8/3) 1"2. n = 0.0145 
Calculated Design Flow in MGD 8ased on Computed Coef. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe CapaCity in MGO = 1 0"(813) x s"(1/2) 11629,6 x n 111 54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = 1 0"(8/3) x s"(1/2) /1629 6 x n} /1 ,54 
Combined CapaCity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq, In,) x $O.125/sq. in, x Length (Ft.) 

COFW Option 5a,xls 

OPTION Sa 

All Cities Served by City of Fort Worth 
Big Fossil Outfall. except Richland Hills, but including 
NRH. Haltom City, Marine Creek Area, year 2020 
BFX Area, and Constant 6,0 MGO Intel Facility 
Flow. This Option also includes diversion 
of lillie Fossil Creek Area in Hallom City 
to this hne. Richland Hills omitted from this model, 
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OPT/ON 5b 



BIGFO. ...EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAINISTATION MAINISTATION «(eel) 

TCWSCIOOOO+ 20 19957/0001+32 
TCWSC/0001 +00 TCWSC/OOOQ+20 

TCWSCI0004+27 TCWSCI0001 +00 
TCWSCIOOO9+33 TCWSC/OOO4+27 
TCWSC/OO17-+56 TCWSCIOOO9+33 
TCWSC10019+45 TCWSC10017+56 
TCWSC10025+17 TCWSCIOO19+45 

TCWSCIOO30"'53 TCWSCIOO25+17 
TCWSCIOO3B+89 TCWSC/OO30+53 
TCWSC/OO44+92 TCWSC/OO36+89 
TCWSC/0053+ 70 TCWSC/OO44+92 
TCWSC/OO59+40 TCWSC/0053+ 70 
TCWSC/OO59+99 TCWSC/OO59+40 
TCWSC10066+65 TCWSC10059+99 
TCWSC10076+00 TCWSC10068+65 
TCWSC/A-B/OOOO+OO TCWSC/0076+00 
TCWSC-NOOO3+40 TCWSCJA-B/OOOO+OO 
TCWSC-AlOOO6-+-17 TCWSC-NOO03+40 
TCWSC-AJOOO7+96 TCWSC-AJOO06+ 17 
TCWSC-AJOO15-t30 TCWSC-NOO07+96 
TCWSC·NOO17+50 TCWSC·NOO15+30 
TCWSC-AiOO39+61 TCWSC-AJOO17+50 
TCWSC-BI0001-+-14.8 TCWSC-AJOO39-+-61 
TCWSC-8/0001-t28.94 TCWSC-B/OO01+148 
TCWSC-B/0001 +34.94 TCWSC-810001 +28.94 
TCWSC·BIOOOl +46.94 TCWSC·BIOOOl +34.94 
TCWSC-B/OOO1 +73.07 TCWSC-B/OOOl +46.94 
TCWSC-B/OOO3+02 TCWSC-B/OO01-t73.07 
TCWSC-BJOOO5-t96 TCWSC-B/OO03+02 
TCWSC·BI0008+15 TCWSC-B/0005+96 
TCWSC-B/0011 +93 TCWSC-B/000B+15 
TCWSC-B/OO12+35 TCWSC-B/0011 +93 

DESIGN CONDITION OPTION NO. 5b 
2000 

NOTES UPSTREAM MAIN/STATION 
UPSTREAM MAINISTATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA. 
MODEL HG. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL PIPE COST 

12/3111999,10:41 AM 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTIOt. . EAR 2000 fABLE K·l 

EXIST. 2000 2020 MODEL MODEL 2000 PROP REPl PROP. PARl ESTIM ESTIM 
PIPE MODEL MODEL PROP HG DESIGN REPL. PIPE PARL PIPE BOTH REPL. PARAL 

EXIST. DIA. CAP FLOW ~LO~ COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE (~APJ) CAP PIPE PIPE 
(in) (MGD) (MGO\ MGD "A~ "B" (in) (ftlfoot) (MGD) (in) (MGD) (in) MGD IMGDI COST COST 

36 14207 1084 16.87 0.0029 ·00155 54 0.000217 4.92 36 142.07 0 000 14207 $2.544.69 $0.00 
36 44.89 1086 16.96 0.0029 ·0.0158 54 0.000219 4.93 36 44.89 0 0.00 44.89 10.17875 0.00 
36 13.97 10.91 17.30 0.0031 ·0.0169 54 0.000228 4.95 36 13.97 0 0.00 13.97 41.60565 0.00 
36 10.16 10.95 17.76 0.0033 ·0.D185 54 0000241 4.97 36 10.16 0 000 10.16 64,380.60 0.00 
36 10.25 1098 18.26 0.0036 ·0.0203 54 0.000254 4.98 36 10.25 0 0,00 10.25 104.713.91 0.00 
36 10.00 10.98 18.35 0.0036 -0.0206 54 0.000257 4.98 36 10.00 0 1 0,00 10.00 24,047.30 000 
36 10.20 11.00 18.58 0.0038 -0.0214 54 0.000263 4.99 36 10.20 0 0.00 10.20 72.178.07 0.00 
36 10.29 11.00 1881 0.0039 ·0.0223 54 0.000270 4.99 36 10.29 0 0,00 10.29 68,197.64 000 
36 10.13 11.00 18.99 0.0040 ·0.0230 54 0.000275 4.99 36 10.13 0 0.00 10.13 80.921.08 0.00 
36 10.18 11.02 19.17 0.0041 -0.0236 54 0.000280 5.00 36 10.18 0 0.00 10.18 102,169.22 0.00 
36 10.25 11.02 19.29 0.0042 ·0.0241 54 0.000284 5.00 36 10.25 0 000 1025 111.711.80 000 
36 10.20 11.05 19.33 0.0042 -0.0241 48 0.000534 501 36 10.20 0 0.00 10.20 72,523.61 0.00 
36 9.95 11.07 19.33 0.0041 ·00240 48 0000534 5.02 36 9.95 0 0.00 9.95 7.506.83 0.00 
36 10.22 11.09 19.35 0.0041 -0.0240 48 0.000535 5.03 36 10.22 0 0.00 10.22 110,184.99 0.00 
36 10.04 11.11 19.38 0.0041 -0.0240 48 0.000537 5.04 36 10.04 0 0.00 1004 93,517.28 0.00 
27 12.53 11.34 19.42 0.0040 -0.0231 42 0001099 5.15 27 12.53 0 0.00 12.53 53,677.01 000 
36 10.22 11.16 1940 0.0041 ·00238 48 0.000538 5.06 36 1022 0 0.00 10.22 43,259.69 0.00 
36 10.13 11.18 19.40 00041 ·0.0237 48 0.000538 5.07 36 10.13 0 0.00 10.13 35.24393 000 
30 8.88 11.18 19.40 0.0041 ·00237 42 0.001097 5.07 30 8.88 0 000 8.88 15,815.94 0.00 
30 10.86 11.21 19.40 0.0041 ·0.0236 42 0.001097 5.09 30 10.86 0 0.00 10.86 64.854.20 0.00 
27 21.09 11.23 19.40 0.0041 ·00235 42 0.001097 5.10 27 21.09 0 0.00 21.09 15,745.26 0.00 
27 6.66 11.32 19.40 0.0040 ·00231 42 0.001097 5.14 27 6.66 0 0.00 6.66 158.239.83 0.00 
27 8.08 0.23 ·016 ·0.0002 0.0017 30 0.000000 010 27 808 0 0.00 8.08 715.69 000 
16 -16.02 0.23 -0.16 ·0.0002 0.0017 30 0.000000 010 16 -16.02 0 000 -16.02 326.73 0.00 
16 0.00 0.23 -0.16 ·0.0002 0.0017 30 0.000000 0.10 16 0.00 0 0.00 0.00 150.80 0.00 
16 0.00 021 ·0.16 ·00002 00016 30 0.000000 0.10 16 0.00 0 0.00 0.00 301.59 000 
16 11.50 0.21 -0.14 ·0.0002 0.0015 30 0000000 0.10 16 11.50 0 0.00 11.50 628.32 0.00 
27 8.97 11.37 1942 0.0040 ·00230 42 0.001099 5.16 27 8.97 0 0.00 8.97 21.61394 0.00 
30 11.53 11.39 19.42 0.0040 ·00229 42 0.001099 5.17 30 11.53 0 0.00 11.53 26,065.38 0.00 
27 9.86 ·0.02 0.00 0.0000 ·0.0001 30 0.000000 -0.01 27 9.86 0 0.00 986 10.735.40 0.00 
27 25.47 9.24 12.30 00013 ·0.0052 30 0.002653 4.19 27 25.47 0 0.00 25.47 25.764.96 0.00 
27 24.49 9.27 12.30 0.0013 -0.0051 27 0.004654 421 27 24.49 0 0.00 24.49 6.083.39 000 

F.W. Model Eq. Pop. = 17.-430.50 20,657.50 2000 Eq. Pop. = 7,909.96 TOTAL ESTIM. CONST. COST: $1,446,20347 
F .W. Model Sew. Ac, = 2,550.82 2,764.11 2000 Sew.Ac. = 1,157.56 + Engr., ROW, Finane" Conling. (1.5xl = $2,169.305.20 

$000 
$0.00 

Assume Rehab Cost = 0.33 x Repl. Cost = $715.870.72 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field SUf\ley 
Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confinned by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorXs Calculations 
Year 2020 Flow Rate in FI. Worth Master Plan based on HydroWorXs Calculations 
Calibration Coeficients used to Compute Oesign Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydrautic Gradient Slope of Model Pipe USing Mannings Eqn.: s = 116296 x n x MGO*1.541 0"(8/3) ]"2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coet. "N and "B" and Design Period Equivatent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Capacity of Replacement Pipe in MGO based on FI. Worth Master Plan Data using Colbrook-White equations 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (D"{8J3) x s"(1/2) 11629.6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. tn.) x $0.125/sq. in. x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0. 125/sq. in. x Length (Ft.) 

TCWSC Option 5b.xls 

OPTION 5b 

Includes Flow only from 
Richland HIlls, North 
Richland Hills now is assumed 
to be diverted to the proposed 
City of Fort Worth Outfall Sewer 

Page 1 of 1 



BIG FOe _EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION 

TCWSCIOOOQ+2O 
TCWSC/OOOl +00 
TCWSC/0004+27 
TCWSCIOOO9+33 
TCWSCJOO17+56 
TCWSC/0019+45 
TCWSC/0025+17 
TCWSCIOO30+53 
TCWSCID036+B9 
TCWSC10044+92 
TCWSC/OO53+70 
TCWSCIOO59+40 
TCWSCIOO59+99 
TCWSC/OO68-t65 
TCWSC/0076+00 
TCWSC/A·B/OOOO+OO 
TCWSC-A/OOO3+40 
TCWSC-NOO06+17 
TCWSC-NOO07+96 
TCWSC-NOO15+30 
TCWSC-NOO17+50 
TCWSC-NOO39+61 
TCWSC-810001+14.6 
TCWSC-B/OOOl +28.94 
TCWSC-B/OOQl +34.94 
TCWSC-B/OOOl +46.94 
TCWSC-8/0001 +73.07 
TCWSC-B/OOO3+02 
TCWSC-B/0005+96 
TCWSC-B/0008+1S 
TCWSC-8/0011+93 
TCWSC·BI0012+35 

DESIGN CONDITION' 

NOTES: 

MAIN/STATION 

L9957/0001+32 
TCWSC/0000+20 
TCWSC/OOO1+00 
TCWSC/0004+27 
TCWSC/OOO9+33 
TCWSC/0017+56 
TCWSC/OD19+45 
TCWSC/0025+ 17 
TCWSC/OO30+53 
TCWSC10036+89 
TCWSC/OO44+92 
TCWSCIOO53+70 
TCWSC/OO59+40 
TCWSC/OO59+99 
TCWSCf0068+65 
TCWSC/0076+00 
TCWSC/A-8/0000+00 
TCWSC·NOO03+40 
TCWSC-NOO06+17 
TCWSC-NOOO7+96 
TCWSC-NOO15+30 
TCWSC-A/OO17+50 
TCWSC-N0039+61 
TCWSC-B/0001+14.8 
TCWSC-B/OOOl +28.94 
TCWSC-B/OOOl +34.94 
TCWSC-B/OO01+46.94 
TCWSC-B/OOOt + 73.07 
TCWSC-B/OO03+02 
TCWSC-B/OOOS+96 
TCWSC-8/0008+15 
TCWSC·B/OO11 +93 

OPTION NO. 5b 
2005 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPl. PIPE 
REPL. PIPE CAP. 
PROP. PARL PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12/31/1999.10:41 AM 

(feel) 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
666 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 
85 

OPTION (EAR 2005 TABLE J·2 

EXIST. 2000 2020 MODEL MODEL 2005 PROP. REPL. PROP PARL. ESTIM. 
PIPE MODEL MODEL PROP. H.G. DESIGN REPL. PIPE PARL PIPE BOTH REPL. 

EXIST. DIA CAP. FLOW FLOW COEF COEF. DIA SLOPE FLOW PIPE CAP. PIPE CAP. CAP. PIPE 
(in) (MGD) (MGD) (MGD) "A" "B" (in) (ftlfool) (MGD) (in) (MGD) (in) --.LMGD) (MGD) COST 

36 142.07 10.84 1687 00029 ·0,0155 54 0.000217 5.23 36 14207 0 0.00 142.07 $2.544.69 
36 44.89 10.86 16.96 0.0029 ·0.0158 54 0.000219 524 36 44.89 0 0.00 44.89 10.178.75 
36 13.97 10.91 17.30 0.0031 ·0.0169 54 0.000228 5.26 36 1397 0 000 13.97 41,605.65 
36 10.16 10.95 17.76 0.0033 -0.0185 54 0.000241 5.28 36 10.16 0 0.00 10.16 64,380.60 
36 10.25 10.98 18.26 0.0036 ·00203 54 0.000254 5.29 36 10.25 0 0.00 1025 104.713.91 
36 10.00 10.98 18.35 0.0036 ·0.0206 54 0.000257 5.29 36 10.00 0 UOO 10.00 24,047.30 
36 10.20 11.00 18.58 0.0038 ·00214 54 0.000263 5.30 36 10.20 0 0'.00 10.20 72,77807 
36 10.29 1100 18.81 0.0039 ·0.0223 54 0.000270 5.30 36 1029 0 0,00 10.29 68,197.64 
36 10.13 1100 18.99 0.0040 ·0.0230 54 0.000275 5.30 36 10.13 0 0.00 10.13 80,921.08 
36 10.18 1102 19.17 0.0041 -0.0236 54 0.000280 5.31 36 10.18 0 0.00 10.18 102,169.22 
36 10.25 1102 19.29 0.0042 -0,0241 54 0000284 5.31 36 10.25 0 0.00 10.25 111,711.80 
36 10.20 11.05 19.33 0.0042 ·0.0241 48 0.000534 5.33 36 1020 0 0.00 1020 72,523.61 
36 9.95 11.07 19.33 0.0041 ·00240 48 0000534 5.34 36 9.95 0 0.00 995 7,50683 
36 10.22 11,09 19.35 0.0041 ·0,0240 48 0.000535 5.35 36 10.22 0 0.00 10.22 110,184.99 
36 10.04 11.11 1938 0.0041 ·00240 48 0.000537 5.36 36 10.04 0 000 10.04 93,517.28 
27 12.53 11.34 19.42 0.0040 ·0.0231 42 0.001099 547 27 1253 0 000 12.53 53,677.01 
36 10.22 11.16 19.40 0.0041 ·00238 48 0,000538 5.38 36 10.22 0 0.00 10.22 43.259.69 
36 10.13 11.18 19.40 0.0041 ·0.0237 48 0.000538 539 36 10.13 0 0.00 10.13 35,243.93 
30 8.88 11.18 1940 00041 ·0.0237 42 0001097 5.39 30 8.88 0 000 8.88 15.815.94 
30 10.86 11.21 19.40 0.0041 -0.0236 42 0.001097 5.40 30 10.86 0 000 10.86 64,854,20 
27 21.09 11.23 19.40 0.0041 ·00235 42 0.001097 5.41 27 21.09 0 000 21.09 15,745.26 
27 6.66 11.32 19.40 0.0040 ·0.0231 42 0.001097 5.46 27 6.66 0 0.00 6.66 156,239.63 
27 8.08 0.23 -0.16 ·0.0002 0.0017 30 0.000000 0.11 27 8.08 0 0.00 8.08 715.69 
16 ·16.02 023 ·0.16 ·0.0002 0.0017 30 0000000 0.11 16 ·16.02 0 0.00 -1602 32673 
16 000 023 ·0.16 ·0.0002 0.0017 30 0.000000 0.11 16 000 0 0.00 000 150.80 
16 0.00 0.21 -0.16 -0.0002 0.0016 30 0.000000 0.10 16 000 0 000 0.00 30159 
16 1150 0.21 ·0.14 ·0.0002 0.0015 30 0.000000 0.10 16 11.50 0 000 11.50 628.32 
27 8.97 11.37 19.42 0.0040 ·0.0230 42 0.001099 5.48 27 8.97 0 000 8.97 21.613.94 
30 11.53 11.39 19.42 0.0040 ·00229 42 0.001099 5.49 30 11.53 0 0.00 11.53 26,065.38 
27 9.86 ·002 000 0.0000 -0.0001 30 0.000000 -0.01 27 9.86 0 0.00 9.86 10,735.40 
27 25.47 9.24 12.30 0.0013 ·0.0052 30 0.002653 4.45 27 25.47 0 0.00 25.47 25.764.96 
27 24.49 9.27 12.30 0.0013 -0.0051 27 -

0004654 4.47 27 24.49 0 0.00 24.49 6.083.39 

F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac. = 

17,430.50 20,657.50 
2,55082 2,76411 

2005 Eq. Pop. = 
2005 Sew. Ac. = 

8,402.56 
1,22965 

TOTAL ESTIM CON ST. COST = 
+ Engr .. ROW. Financ .. Conling. (1 5x) = 
Assume Rehab. Cost = 0.33 x Repl. Cost :;; 

$1,446,203.47 
$2.169,305.20 

$715.870.72 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe USing Mannings Eqn.: s = [ 1629.6 x n x MGD*1.54 I 0"(813) J"2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Capacity of Replacement Pipe in MGD based on Ft Worth Master Plan Data using Colbrook·While equations 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (0"(8/3) x 5"(1/2) 11629.6 x n) 11 54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0.125/sq in x length (Fl.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq, In.) x $O.125/sq. In. x length (Ft.) 

OPTION 5b 

Includes Flow only from 
Richland Hills. North 
Richland Hills flow is assumed 
to be diverted to the proposed 
City of Fort Worth Outfall Sewer 

ESTIM 
PARAL. 

PIPE 
COST 

$0.00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
000 
0.00 
000 

0.001 
000 
0.00 
000 
0.00 
0.00 
000 
0.00 
0.00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
000 

$0.00 
$0.00 
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BIG FOe >EWER STUDY 

UPSTREAM DOWNSTREAM lENGTH 
MAIN/STATION MAIN/STATION 

TCWSC/0000+20 19957/0001'32 
TCWSC/OOOl +00 TCWSC/0000'20 
TCWSC/OOO4+27 TCWSC/OOO 1 +00 
TCWSC/OOO9+33 TCWSC/OOO4+27 
TCWSCIOO17+56 TCWSC/OOO9+33 
TCWSCIOO19+45 TCWSC/OO17+56 
TCWSCI0025'17 TCWSC/OO19+45 
TCWSC/OO30+S3 TCWSC/OO25+17 
TCWSCIOO36+89 TCWSC/OO30+53 
TCWSC/OO44+92 TCWSCIOO36+89 
TCWSC/OO53+ 70 TCWSC/0044+92 
TCWSC/OO59+40 TCWSCID053+ 70 
TCWSC/OO59+99 TCWSC/0059+40 
TCWSC/0068+65 TCWSC/0059+99 
TCWSC/0076+00 TCWSCIOO68+65 
TCWSC/A-B/OOOO+OO TCWSC/0076+00 
TCWSC-AIOO03+40 TCWSC/A-BIOOOO+OO 
TCWSC-NOO06+17 TCWSC-NOOO3+40 
TCWSC-NOO07+96 TCWSC-NOO06'17 
TCWSC-AIOO15+30 TCWSC-N0007'96 
TCWSC-AIOO17'50 TCWSC-NOO15+30 
TCWSC-N0039+61 TCWSC-A/OO17·50 
TCWSC-B/0001'148 TCWSC-N0039'61 
TCWSC-BIO001 +28.94 TCWSC-B/OOO1+14,8 
TCWSC-B/0001·3494 TCWSC-BI0001+28.94 
TCWSC-B/OOO1+46.94 TCWSC-B/0001+34,94 
TCWSC-8/0001+ 73.07 TCWSC-BI0001 +46.94 
TCWSC-BIOO03+02 TCWSC-B/0001 + 73.07 
TCWSC-B/OO05+96 TCWSC-B/OO03+02 
TCWSC-B/0008+15 TCWSC-B/OOO5+96 
TCWSC-B/0011 +93 TCWSC-8/0008+15 
TCWSC-B/0012+35 TCWSC-B/0011 +93 

DESIGN CONDITION' OPTION NO_ 5b 
2010 

NOTES UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
lENGTH 
EXISTDIA, 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G, SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARl. PIPE COST 

12/3111999,10:41 AM 

(feet) 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTION (EAR 2010 

EXIST. 2000 2020 MODEL MODEL 2010 PROP. REPl PROP PARL. ESTIM 
PIPE MODEL MODEL PROP. H.G. DESIGN REPl PIPE PARL. PIPE BOTH REPL. 

EXIST.DIA CAP. FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP. PIPE CAP. 
((AP)I 

PIPE 
(in) (MGD) (MGD) (MGD) "A" "B" (in) (ft/foot) (MGD) (in) (MGD) (in) (MGOI MGD COST 

36 142.07 10.84 1687 0.0029 -0.0155 54 0.000217 6.27 36 142.07 0 000 142.07 $2,544,69 
36 44,89 10.86 16.96 0,0029 -00158 54 0.000219 6.29 36 44.89 0 0.00 44.89 10,178.75 
36 13.97 1091 17.30 0.0031 -0.0169 54 0000228 6.37 36 13,97 0 0.00 1397 41,605.65 
36 10.16 10.95 17.76 0,0033 -0.0185 54 0.000241 6.46 36 10,16 0 0.00 10.16 64,380.60 
36 10.25 10.98 1826 0.0036 -0,0203 54 0,000254 6.56 36 10.25 0 0,00 10.25 104.713.91 
36 10.00 10.98 18.35 0.0036 -0.0206 54 0000257 6.58 36 10.00 0 ogo 1000 24,047,30 
36 10.20 11.00 18.58 0.0038 -0.0214 54 0.000263 6.63 36 10.20 0 O. 0 10.20 72,77807 
36 10.29 11.00 18.81 0.0039 -0.0223 54 0.000270 667 36 10.29 0 0.00 10.29 68,197.64 
36 10.13 11.00 18.99 0.0040 -0.0230 54 0.000275 6.70 36 10.13 0 0.00 10.13 80,921,08 
36 10.18 11.02 19.17 0.0041 -0.0236 54 0.000280 6.74 36 10.18 0 0.00 10.18 102.169.22 
36 10_25 11.02 19,29 0.0042 -0,0241 54 0.000284 6.76 36 10.25 0 0.00 10.25 111,711.80 
36 10,20 11.05 19.33 0.0042 -0,0241 48 0.000534 6.78 36 10.20 0 0,00 10.20 72,523,61 
36 995 1107 19.33 0.0041 -0,0240 48 0.000534 6.79 36 9.95 0 0.00 995 7,506.83 
36 10.22 11.09 19.35 0.0041 -0.0240 48 0.000535 680 3. 10.22 0 0,00 1022 110.184.99 
36 1004 11.11 19.38 0,0041 -0.0240 48 0.000537 6.81 36 1004 0 0,00 10,04 93,517.28 
27 12.53 1134 19.42 0.0040 -00231 42 0001099 6.88 27 12.53 0 0.00 12.53 53,677.01 
36 10,22 11.16 19.40 0,0041 -0.0238 48 0.000538 6.82 36 10.22 0 0.00 10.22 43,25969 
36 10.13 11.18 19.40 0.0041 -00237 48 0,000538 683 36 10.13 0 0.00 10.13 35,24393 
30 8.88 11,18 19.40 0.0041 -00237 42 0.001097 6.83 30 8.88 0 0,00 8.88 15,815.94 
30 1086 11.21 19,40 0,0041 -0.0236 42 0.001097 684 30 10.86 0 000 10.86 64,854.20 
27 2109 11.23 19.40 0.0041 -00235 42 0,001097 6.85 27 2109 0 0,00 2109 15,745.26 
27 666 11.32 19.40 0.0040 -0.0231 42 0.001097 687 27 6.66 0 0.00 6.66 158.239.83 
27 8.08 0.23 -0.16 -00002 0.0017 30 0.000000 0.04 27 808 0 000 8.08 715.69 
16 -16.02 0.23 -0,16 -0.0002 0.0017 30 0000000 004 16 -16.02 0 0.00 -16.02 326.73 
16 0.00 0.23 -0.16 -0.0002 00017 30 0.000000 0.04 16 000 0 0.00 0.00 150.80 
16 000 0.21 -016 -00002 0.0016 30 0.000000 0.03 16 0.00 0 0.00 000 301.59 
16 1150 0.21 -0.14 -00002 00015 30 0.000000 0.04 16 11.50 0 0.00 11.50 62832 
27 8.97 11.37 19.42 0,0040 -0.0230 42 0.001099 689 27 8.97 0 0.00 8.97 21,613.94 
30 1153 11.39 19.42 00040 -0.0229 42 0,001099 6.90 30 11.53 0 0.00 11.53 26,065,38 
27 9.86 -002 000 0.0000 -0.0001 30 0,000000 -001 27 9.86 0 0.00 9.86 10,735.40 
27 25.47 9.24 12.30 0.0013 -00052 30 0002653 4.96 27 25.47 0 0.00 25.47 25.764.96 
27 24.49 9.27 12,30 00013 -0.0051 27 0,004654 4.97 27 24.49 0 000 2449l"" 6,083.39 

F,W. Model Eq. Pop. = 17,430.50 20,657,50 
F .W. Model Sew, Ac. = 2,550.82 2,764.11 

2010 Eq Pop. = 8.895.16 TOTAL ESTIM. CONST COST· $1.446,203.47 
2010 Sew. Ac. = 1,254,35 + Engr" ROW, Financ., Canting, (1.5x) = $2,169,305.20 

Assume Rehab. Cost = 0.33 x Repl. Cost = $715,870.72 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn .. s = [ 16296 x n x MGO-l,54 I 0 4 (8/3) ]42, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. MA" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

Capacity of Replacement Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (D4(8/3) x s4(1I2) 11629,6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Nea of Pipe (Sq. In.) x $0, 125/sq in. x length (Ft) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.l x $0, 125/sq in. x length (Ft.) 

TCWSC Option 5b.xls 

OPTION 5b 

Includes Flow only from 
Richland Hills, North 
Richland Hills flow is assumed 
to be diverted to the proposed 
City of Fort Worth Outfall Sewer 

TABLE J-3 

ESTIM. 
PARAL. 

PIPE 
COST 

$0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
0,00; 
0.00 
000 
0.00 
000 
0.00 
O,OOi 
000 
0.00 
0.00 
000 
0.00 
0.00 
000 
000 
0.00 
000 
000 
000 
000 
0.00 
000 
0,00 

$0.00 
$000 
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BIG FO~_ ,jEWER STUDY 

UPSTREAM 
MAIN/STATION 

TCWSCI0000+20 
TCWSC/oOOl +00 
TCWSCIOOO4+21 
TCWSC/OOO9+33 
TCWSG/OO17+56 
TCWSC/0019+45 
TCWSC!OO25+17 
TCWSCID030+53 
TCWSC/OO36+69 
TCWSC/D044+92 
TCWSCIO053+ 70 
TCWSC10059'40 
TCWSC/0059'99 
TCWSC/0068'65 
TCWSC10076'00 
TCWSC/A-B/OOOO+OO 
TCWSC-NOOO3+40 
TCWSC-NOO06'17 
TCWSC-NOOO7+96 
TCWSC-AI001S+30 
TCWSC-AlOO17+50 
TCWSC-NOO39+61 
TCWSC-B/OOO1+14.B 
TCWSC-B/OOOl +28.94 
TCWSC-B/OOOl +34.94 
TCWSC-B/OOOl +46.94 
TCWSC-B/0001 +73.07 
TCWSC-B/OO03+02 
TCWSC-B/0005+96 
TCWSC-BI0008""5 
TCWSC-B/001''''93 
TCWSC~B/0012"'35 

DESIGN CONDITION' 

NOTES 

DOWNSTREAM LENGTH 
MAIN/STATION (feet) 

19957/0001 +32 
TCWSC10000+20 
TCWSC/Q001 +00 
TCWSC/Qa04+27 
TCWSC/OOO9+33 
TCWSC/o017+56 
TCWSC10019+45 
TCWSC/OO25+17 
TCWSC/OO30+53 
TCWSC/OO36+89 
TCWSC/OO44+92 
TCWSCIO053+ 70 
TCWSC/Q059+40 
TCWSCIOO59+99 
TCWSCID06B+65 
TCWSC/OO76+QO 
TCWSC/A-B/OOOO'OO 
TCWSC-Ai0003'40 
TCWSC-AlOOO6+17 
TCWSC-AlQOO7+96 
TCWSC-AlOO1S+30 
TCWSC-NOO17'50 
TCWSC-NOO39+61 
TCWSC-B/OOO1+14.B 
TCWSC-BIOOOl +28.94 
TCWSC-B/OOOl +34.94 
TCWSC-B/0001 +46.94 
TCWSC-B/0001 +73.07 
TCWSC-B/OO03+02 
TCWSC-S/0005+96 
TCWSC-B/Q008""5 
TCWSC-B/OO11"'93 

OPTION NO. 5b 
2015 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S­
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM PARL. PIPE COST 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 

6 
12 
25 

302 
295 
150 
360 
85 

12131/1999,10:41 AM 

OPTION _ lEAR 2015 TABLE J-4 

EXIST. 2000 2020 MODEL MODEL 2015 PROP. REPL. PROP. PARL. ESTIM. 
PIPE MODEL MODEL PROP. H.G. DESIGN REPL. PIPE PARL. PIPE BOTH REPL 

EXIST. DIA CAP. FLOW ~LOW COEF. COEF. OIA SLOPE FLOW PIPE CAP PIPE CAP CAP. PIPE 
(in) (MGD) (MGDI MGDI "A" "B" (in) fftlfoot) (MGD) (in) (MGD) (in) (MGD) (MGDI COST 

36 142.07 10.84 16.87 0.0029 -0.0155 54 0.000217 6.96 36 14207 0 000 14207 $2.544.69 
36 44.89 10.86 16.96 0.0029 -00158 54 0.000219 6.99 36 44.89 0 0.00 44.89 10,178.75 
36 13.97 10.91 17.30 0.0031 ·0.0169 54 0.000226 7.11 36 13.97 0 0.00 1397 41,605.65 
36 10.16 10.95 17.76 0.0033 ·0.0185 54 0.000241 7.26 36 10.16 0 0.00 10.16 64.380.60 
36 10.25 10.98 18.26 0.0036 -0.0203 54 0.000254 7.43 36 10.25 0 000 1025 104,713.91 
36 10.00 10.98 18.35 0.0036 -0.0206 54 0000257 7.45 36 10.00 0 0.00 10.00 24.047.30 
36 10.20 11.00 1858 0.0038 -0.0214 54 0.000263 7.53 36 10.20 0 0,00 10.20 72.77807 
36 10.29 11.00 18.81 0.0039 -0,0223 54 0_000270 7.60 36 10.29 0 000 1029 68,197.64 
36 10.13 11.00 18.99 0.0040 -0.0230 54 0.000275 7.66 36 10.13 0 0.00 10.13 80,92'.08 
36 10.18 11.02 19.17 0.0041 -0.0236 54 0.000280 772 36 10.18 0 0.00 10.18 102,169.22 
36 10.25 11.02 19.29 00042 -00241 54 0.000284 7.76 36 10.25 0 0.00 10.25 111,711.80 
36 1020 11.05 1933 0.0042 -0.0241 48 0.000534 7.78 36 10.20 0 000 1020 72.52361 
36 9.95 11.07 19.33 0.0041 -0.0240 48 0000534 7.78 36 9.95 0 0,00 9.95 7,506.83 
36 10.22 11.09 19.35 0.0041 -0.0240 48 0.000535 7.79 36 10.22 0 000 10.22 110,184.99 
36 1004 11.11 19.38 0.0041 -0.0240 48 0.000537 7.80 36 10.04 0 000 1004 93.51728 
27 12.53 11.34 19.42 0.0040 -0.0231 42 0.001099 7.85 27 12.53 0 0.00 12.53 53.677.01 
36 10.22 11.16 19.40 0.0041 -0.0238 48 0.000538 7.81 36 10.22 0 0.00 10.22 43.25969 
36 10.13 11.18 19.40 0.0041 -0.0237 48 0.000538 7.82 36 10.13 0 000 10.13 35.24393 
30 8.88 11.18 19.40 0.0041 -0.0237 42 0001097 7.82 30 8.Ba 0 0.00 8.88 15.81594 
30 10.86 11.21 1940 00041 -0.0236 42 0.001097 7.82 30 1086 0 0,00 1086 64.854.20 
27 21.09 11.23 19.40 0.0041 -0.0235 42 0.001097 7.82 27 2109 0 000 21.09 15.745.26 
27 6.66 11.32 19.40 0.0040 -00231 42 0.001097 7.84 27 6.66 0 0.00 666 158.239.83 
27 8.08 0.23 -0.16 -0.0002 0.0017 30 0.000000 -0.02 27 808 0 0.00 808 71569 
16 -16.02 0.23 -0.16 -0,0002 O,D017 30 0000000 -0.02 16 -16.02 0 0.00 ·16.02 326.73 
16 0.00 0.23 -0.16 -0.0002 0.0017 30 0.000000 -002 16 0.00 0 0.00 000 150.80 
16 0.00 0.21 -0.16 -0.0002 0.0016 30 0000000 -0.02 16 0,00 0 0,00 0.00 301.59 
16 11.50 0.21 -0.14 -0.0002 0.0015 30 0.000000 -0.01 16 11.50 0 000 11.50 62832 
27 8.97 11.37 19.42 0.0040 -00230 42 0.001099 7.85 27 8.97 0 0.00 8.97 21.61394 
30 11.53 11.39 19.42 0.0040 -00229 42 0.001099 7.85 30 11.53 0 0.00 11.53 26.065.38 
27 9.86 -0.02 0.00 0.0000 -00001 30 0.000000 0.00 27 9.86 0 0.00 9.86 10.735.40 
27 25.47 9.24 12.30 0.0013 -0.0052 30 0.002653 5.27 27 2547 0 0.00 2547 25.16496 
27 24.49 9.27 12.30 0.0013 -00051 27 0.004654 5.28 27 24.49 0 0.00 24.49 6.083.39 

F.W. Model Eq. Pop. = 
F .W. Model Sew. Ac. = 

17,430.50 20,657.50 
2,550.82 2,76411 

2015 EQ Pop. = 
2015 Sew. Ac. = 

9,134.77 
1.25435 

TOTAL ESTIM CONST COST" 
... Engr., ROW, Finane., Canting (1.5x) = 
Assume Rehab. Cost = 0.33 x Rep!. Cost = 

$1,446.20347 
$2,169,305.20 

$715,870.72 

Upstream Sla. of Pipe Based on Cily of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confinned by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook~White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = 11629 6 x n x MGO"".54 I 0"'(8/3) ]"'2. n = 0.0145 
Calculated DeSign Flow in MGO Based on Computed Coef. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Capacity of Replacement Pipe in MGD based on Ft. Worth Masler Plan Data using Colbrook-White equations 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = [0"'(8/3) x 5"'(1/2) 11629 6 x n 1/1.54 
Cotnbined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0.125/sq in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In) x $0 125/sq. in. x Length (Ft.) 

OPTION 5b 

Includes Flow only from 
Richland Hills. North 
Richland Hills flow is assumed 
to be diverted to the proposed 
City of Fort Worth Outfall Sewer 

ESTIM 
PARAL. 

PIPE 
COST 

$000 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O,no 
0.00 
0,00 
000 
0.00 
000 
0.00 
0,00 
000 
0.00 
000 
0.00 
0.00 
0.00 
000 
0.00 
000 
0.00 
000 

$0.00 
$0.00 
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BIG FO" ~EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION 

TCWSC/OOaQ+20 
TCWSCI0001 +00 
TCWSCfOOO4+27 
TCWSC/OOO9+33 
TGWSC/OOl1+56 
TCWSC/OO19+45 
TCWSC/OO25+11 
TCWSC10030+53 
TCWSC10036+89 
TCWSC/OO44+92 
TCWSC/0053+ 70 
TCWSC/OO59+40 
TCWSC/0059+99 
TCWSC/OO68+65 
TCWSC10076+00 
TCWSC/A-B/OOOO+OO 
TCWSC-AlOO03+40 
TCWSC-NOO06+17 
TCWSC-AJoo07+96 
TCWSC-NOO15+30 
TCWSC-NOO17+50 
TCWSC-N0039+61 
TCWSC-B/OO01+14.B 
TCWSC-B/OO01+28.94 
TCWSC-B/OOOl +34.94 
TCWSC-810001 +46.94 
TCWSC-BIOOOl +7307 
TCWSC-B/0003+02 
TCWSC-8/0005+96 
TCWSC-B/0008+15 
TCWSC-8/00 11 +93 
TCWSC-B/D012+35 

DESIGN CONDITION 

NOTES 

MAIN/STATION 

199571DQ01+32 
TCWSC/0000+20 
TCWSCtOOO1 +00 
TCWSC/OOO4+27 
TCWSCfOOO9+33 
TCWSC/OO17+56 
TCWSC/Q019+45 
TCWSCIOO25+17 
TCWSC/0030+53 
TCWSC/OO36+89 
TCWSCJOO44+92 
TCWSC/OO53+70 
TCWSCJOO59+40 
TCWSC/0059+99 
TCWSC/0068+65 
TCWSC/0076+00 
TCWSCfA-B/OOOO+OO 
TCWSC-NOO03+40 
TCWSC-AJOO06+17 
TCWSC-N0007+96 
TCWSC-NOO15+30 
TCWSC-NOO17+50 
TCWSC-NOO39+61 
TCWSC-B/0001+14.8 
TCWSC-B/0001+28.94 
TCWSC-8/0001+34.94 
TCWSC-8/0001 +46.94 
TCWSC-B/OOOl + 73.07 
TCWSC-BID003+D2 
TCWSC-B/OD05+96 
TCWSC-B/0008+1S 
TCWSC-8/001 1 +93 

OPTION NO, 5b 
2020 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL, PIPE CAP, 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM PARL. PIPE COST 

12131/1999.10:41 AM 

(feel) 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTION (EAR 2020 

EXIST. 2000 2020 MODEL MODEL 2020 PROP 
PIPE MODEL MODEL PROP. H.G DESIGN REPL. 

EXIST. DIA CAP. FLO~ ~LOW COEF 
(in) (MGD) (MGD MGOl "A" 

36 14207 1084 16.87 0.0029 
36 44.89 10.86 16.96 0,0029 
36 13.97 10.91 17.30 0.0031 
36 10.16 10.95 17,76 0.0033 
36 10.25 10.98 18,26 0.0036 
36 1000 1098 18.35 0.0036 
36 10.20 11.00 18.58 0.0038 
36 10.29 11.00 18.81 00039 
36 10,13 11.00 18.99 0.0040 
36 10,18 11.02 19.17 00041 
36 10.25 11.02 19.29 0.0042 
36 10.20 11.05 19.33 0.0042 
36 9.95 11.07 19.33 0.0041 
36 10.22 11.09 19.35 0.0041 
36 10.04 11.11 19.38 0.0041 
27 12,53 11.34 19.42 0.0040 
36 10.22 11.16 19.40 0.0041 
36 10.13 11.18 19.40 0.0041 
30 888 11.18 19.40 0.0041 
30 10.86 1121 19.40 0.0041 
27 21.09 11.23 1940 00041 
27 6.66 11.32 19.40 0.0040 
27 8.08 0.23 -0.16 -0.0002 
16 -16.02 0.23 -0.16 -0.0002 
16 0.00 0.23 -0.16 -0.0002 
16 0.00 0.21 -0.16 -0.0002 
16 11.50 0.21 -0.14 -0.0002 
27 8.97 11.37 1942 0.0040 
30 11.53 11.39 19.42 0.0040 
27 9.86 -0.02 000 00000 
27 25.47 9.24 12.30 0.0013 
27 24.49 9.27 12.30 0.0013 

F.W Model Eq. Pop. >:: 17.430.50 20.657.50 
F.W. Model Sew. Ac. >:: 2,550.82 2.764.11 

COEF. 
"6" 

-0.0155 
-0.0158 
-0.0169 
-0.0185 
-00203 
-0,0206 
-0,0214 
-0.0223 
-0.0230 
-00236 
-0.0241 
-0.0241 
-0.0240 
-0.0240 
-0.0240 
-00231 
-0.0238 
-00237 
-0.0237 
-0.0236 
-0.0235 
-0.0231 
0.0017 
0.0017 
0.0017 
0.0016 
0.0015 

-0.0230 
-0.0229 
-00001 
-0.0052 
-00051 

DIA. SLOPE 
lin} (Moo{) 

54 0.000217 
54 0000219 
54 0.000228 
54 0,000241 
54 0.000254 
54 0.000257 
54 0000263 
54 0.000270 
54 0.000275 
54 0,000280 
54 0.000284 
48 0.000534 
48 0,000534 
48 0.000535 
48 0.000537 
42 0.001099 
48 0000538 
48 0000538 
42 0.001097 
42 0.001097 
42 0001097 
42 0.001097 
30 0000000 
30 0.000000 
30 0.000000 
30 0.000000 
30 0.000000 
42 0.001099 
42 0.001099 
30 0.000000 
30 0.002653 
27 0004654 

2020 Eq Pop. >:: 

2020 Sew. Ac. = 

FLOW 
(MGD) 

7.66 
7.70 
7.85 
8.06 
8.29 
8.33 
8.43 
8.54 
8.62 
8.70 
875 
877 
877 
8.78 
8.79 
8.81 
8.80 
8.80 
8.80 
880 
8.80 
8.80 

-007 
-007 
-0.07 
-0.07 
-0.06 
B.Bl 
8.81 
0.00 
558 
558 

9,37437 
1,254.35 

PIPE 
(in) 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Fl. Worth Master Plan based on HydroWorks Calculations 

36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
27 
36 
36 
30 
30 
27 
27 
27 
16 
16 
16 
16 
27 
30 
27 
27 
27 

Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

REPL PROP PARL ESTIM 
PIPE PARL. PIPE BOTH REPL. 
CAP PIPE CAP)} {(AP PIPE 

(MGD) (in) (MGD MGOl COST 

14207 0 0.00 142.07 52,544.69 
44.89 0 0.00 4489 10,178.75 
13.97 0 0,00 13.97 41,605.65 
10.16 0 0,00 10.16 64,380.60 
10.25 0 000 10.25 104.713.91 
10 00 0 ~ 00 10.00 24,04730 
10.20 0 .00 10.20 72.778.07 
1029 0 000 10.29 68,197.64 
10.13 0 0.00 10.13 80,921 08 
10.18 0 0.00 10.18 102.169.22 
10.25 0 0.00 1025 111.711.80 
10.20 0 000 1020 72.52361 
9.95 0 0.00 9.95 7,50683 

1022 0 0.00 10.22 110,184.99 
10.04 0 0.00 1004 93,517.28 
12.53 0 0.00 1253 53,677.01 
10.22 0 0.00 1022 43.25969 
10.13 0 000 10 13 35.243.93 

8.BB 0 000 8.88 15,815.94 
10.86 0 0.00 1086 64,854.20 
21.09 0 000 21.09 15,745.26 
6.66 0 0.00 6.66 158,239.83 
B.OB 0 000 B.08 715.69 

-16.02 0 0.00 -16.02 32673 
0.00 0 0.00 000 150.80 
0.00 0 0.00 0.00 30159 

11.50 0 0.00 1150 628.32 
8.97 0 0.00 8.97 21,61394 

1153 0 000 11.53 26,065.38 
9.86 0 0.00 9.86 10,735.40 

2547 0 000 25.47 25.764.96 
24.49 0 000 24.49 6.08339 

TOTAL ESTlM, CONST. COST = 
+ Engr., ROW. Financ., Conling. (1.5x) = 
Assume Rehab. Cosl = 0.33 x Repl. Cost = 

$1.446,203.47 
$2,169.305.20 

5715,870.72 

OPTION 5b 

Includes Flow only from 
Richland Hills. North 
Richland Hills flow is assumed 
to be diverted to the proposed 
City of Fort Worth Outfall Sewer 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = [ 1629.6 x n x MGO·1.541 0"(8/3) 1"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Capacity of Replacement Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 0"(8/3) x s"(1/2) 11629.6 x n J 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0.1 25/sq. in x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $O.125/sq. in. x length (Ft ) 

TABLE J-5 

ESTIM 
PARAL. 

PIPE 
COST 

50.00 
0,00 
000 
0.00 
0.00 
000 
0.00 
000 
0,00 
000 
0.00 
000 
0.00 
0.00 
0.00 
000 
000 
000 
000 
0.00 
000 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
000 
0.00 
000 
0.00 
0.00 

$0.00 
$000 
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BIG FO~ .JEWER STUDY 

UPSTREAM DOWNSTREAM LEN~I;H 
MAIN/STATION MAIN/STATION (feet 

TCWSC/0000+20 L995710001+32 
TCWSC/OOOl +00 TCWSC/0000+20 
TCWSC/0004+27 TCWSC/0001+00 
TCWSC/0009+33 TCWSC10004+27 
TCWSC/OO17+56 TCWSC/OD09+33 
TCWSC/0019+45 TCWSC/0017+56 
TCWSC/0025+17 TCWSC/0019+45 
TCWSC10030+53 TCWSC/0025+17 
TCWSC/0036+89 TCWSC/0030+53 
TCWSC/0044+92 TCWSC/OO36+S9 
TCWSC10053+70 TCWSC/0044+92 
TCWSC/OO59+40 TCWSC/0053+ 70 
TCWSC/0059+99 TCWSC/0059+40 
TCWSCIOO68+65 TCWSC/OO59+99 
TCWSC/OO76+00 TCWSC/0068+65 
TCWSC/A-B/OOOO+OO TCWSC/OO76+00 
TCWSC-NOO03+40 TCWSC/A-BIOOOOtOO 
TCWSC-AlDOO6+17 TCWSC-NODD3+4D 
TCWSC-A/OO07+96 TCWSC-A/D006+17 
TCWSC·A/0015t30 TCWSC-AlOO07+96 
TCWSC-NOO17+50 TCWSC-A/0015+30 
TCWSC-A/OO39+61 TCWSC-AlOO17+50 
TCWSC-BIOOO'+14.8 TCWSC-AlD039+61 
TCWSC-B/ooOl +28.94 TCWSC-B/OOO1+14.8 
TCWSC-B/OOOl t34,94 TCWSC-B/OOOl +28.94 
TCWSC-B/OOOl +46.94 TCWSC-B/0001+34.94 
TCWSC-B/OOO1+ 73.07 TCWSC-B/OOOl t46,94 
TCWSC-B/OO03+02 TCWSC·B/0001+73 07 
TCWSC-B/0005+96 TCWSC-B/0003+02 
TCWSC-B/0008+15 TCWSC-B/0005+96 
TCWSC-B/0011+93 TCWSC-B/OO08+15 
TCWSC-B/0012+35 TCWSC-B/0011+93 

DESIGN CONDITION: OPTION NO. 5b 
2050 

NOTES' UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL PIPE CAP. 
PROP. PARl. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12/3111999,1041 AM 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTION _ (EAR 2050 

EXIST. 2000 2020 MODEL MODEL 2050 PROP REPl. PROP. PARL ESTIM 
PIPE MODEL MODEL PROP H.G DESIGN REPL PIPE PARL PIPE BOTH REPl. 

EXIST DIA CAP. FLOW FLOW COEF COEF. 
~i~ SLO~~ FLOW PIPE CAP. PIPE CAP CAP. PIPE 

linl IMGD) _(MGD) IMGDI "A" "B" (ft/foot IMGDI fin) (MGD) (in) (MGDI fMGDI COST 

36 14207 10.84 16.87 0.0029 -00155 54 0.000217 7.09 36 142.07 0 0.00 142.07 $2.544.69 
36 44,89 10.86 16.96 0.0029 -0.0158 54 0.000219 7.16 36 44.89 0 000 44.89 10.178.75 
36 1397 10.91 17.30 0.0031 -0.0169 54 0000228 7.40 36 13.97 0 0.00 13.97 41,605.65 
36 10.16 10.95 17.76 00033 -00185 54 0.000241 776 36 10.16 0 0.00 10.16 64.38060 
36 10.25 1098 18.26 0.0036 -0.0203 54 0.000254 8.15 36 1025 0 000 10.25 104.713.91 
36 1000 10.98 18.35 00036 -0.0206 54 0.000257 8.23 36 10.00 0 0.00 10,00 24.04730 
36 10.20 11.00 1858 0.0038 -0.0214 54 0000263 8.40 36 10.20 0 000 10.20 72.778.07 
36 1029 11.00 18.81 00039 -00223 54 0.000270 8.59 36 10.29 0 0.00 10.29 68,197.64 
36 10.13 11.00 1899 0.0040 -0.0230 54 0.000275 8.74 36 1013 0 000 10.13 80,921.08 
36 10.18 11.02 19.17 0.0041 -0.0236 54 0.000280 888 36 10.18 0 0.00 10.18 102,169.22 
36 10.25 11.02 1929 0.0042 -0.0241 54 0.000284 8.98 36 10.25 0 000 10.25 111.711,80 
36 10.20 11.05 19.33 0.0042 -0.0241 48 0.000534 8.99 36 1020 0 0.00 10.20 72.523.61 
36 9.95 11,07 19.33 0.0041 -0.0240 48 0.000534 8.98 36 995 0 000 9.95 7,506.83 
36 10.22 11.09 19.35 0.0041 -0.0240 46 0.000535 8,98 36 10.22 0 0,00 10,22 110,184.99 
36 10.04 11.11 19.38 0,Q041 -0.0240 48 0000537 9.00 36 10,04 0 0.00 10.04 93.517.28 
27 12.53 11.34 19.42 0.0040 -0.0231 42 0.001099 888 27 12.53 0 000 12.53 53.677 01 
36 10.22 11.16 19,40 0.0041 -0.0238 48 0,000538 8,98 36 10.22 0 0,00 10.22 43.259,69 
36 10.13 11.18 19.40 0.0041 -0.0237 48 0.000538 8.97 36 10.13 0 0.00 10.13 35.243.93 
30 888 11,18 19.40 0.0041 -00237 42 0.001097 8.97 30 8.88 0 0.00 8.88 15,815.94 
30 10.86 1121 19.40 00041 -0.0236 42 0001097 8.95 30 10,86 0 000 10.86 64,854.20 
27 21.09 11.23 19.40 0.0041 -0.0235 42 0.001097 8.94 27 21.09 0 0,00 21.09 15.145,26 
27 6,66 11.32 19.40 0.0040 -0.0231 42 0.001097 8.88 27 6.66 0 0,00 6.66 158,23983 
27 8.08 0.23 -0.16 -0.0002 0.0017 30 0.000000 -0.28 27 8.08 0 0.00 8.08 715.69 
16 -16.02 0.23 -0.16 -0,0002 00017 30 0.000000 -028 16 -16.02 0 000 -16.02 326.73 
16 0.00 0.23 -0.16 -0.0002 0.0017 30 0.000000 -0.28 16 0.00 0 0.00 0.00 150,80 
16 0.00 0.21 -0.16 ·0.0002 0.0016 30 0.000000 -026 16 0.00 0 0,00 000 301.59 
16 11.50 021 -0.14 -0.0002 0,0015 30 0.000000 -0.25 16 1150 0 0,00 11.50 62832 
27 8.97 11.37 19.42 00040 -0.0230 42 0,001099 8.87 27 8.97 0 0,00 8.97 21.613.94 
30 11.53 11,39 19.42 0.0040 -0.0229 42 0,001099 8.85 30 11.53 0 0.00 11.53 26,065.38 
27 9.86 -002 000 0.0000 -0.0001 30 0.000000 001 27 9.86 0 0.00 986 10.73540 
27 25.47 9.24 12.30 0.0013 -0,0052 30 0.002653 4.33 27 25.47 0 000 25.47 25.764.96 
27 24.49 927 12.30 0.0013 -0.0051 27 0004654 4,31 27 24.49 0 000 24~9~ 6.0~339 

F ,W. Model Eq. Pop. = 17,430.50 20,657,50 2050 Eq. Pop. = 11,289.18 
F,W, Model Sew. Ac. = 2,550.82 2.764.11 2050 Sew. Ac, = 1,254.35 

TOTAL ESTIM CONST. COST = 
+ Engr" ROW, Financ., Conllng. (1.5x) = 
Assume Rehab, Cost = 0.33 x Repi. Cost = 

$1,446,203.47 
$2.169.30520 

$715.870.72 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on CIty of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute DeSign Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = [1629 6 x n x MGD·1.54 I 0"(8/3) 1"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed CoeL "A" and "B" and Design Period EqUIvalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Capacity of Replacement Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-White equations 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (0"(8/3) x s"(1/2) 11629,6 x n J 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq In,) x $O.125/sq in. x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq In.) x $0.125/sq. in. x Length (Ft,) 

TCWSC Option 5b,xls 

OPTION 5b 

Includes Flow only from 
Richland Hills. North 
Richland Hills flow is assumed 
to be diverted to the proposed 
City of Fort Worth Outfall Sewer 

TABLE J-6 

ESTIM 
PARAL. 

! PIPE 
COST 

$0001 
0.00 
000 
0.00 
000 
0.00 
0.00 
000 
000 
000 
000 
0.00 
000 
000 
0.00 
0.00 
000 
000 
000 
0,00 

0.001 
0.00 
O,OOi 

0.001 
000 
000, 
000 
0.00 
000 
000 
000 
000 

$0.00 
$000 
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81G FOe . "EWER STUDY 

UPSTREAM DOWNSTREAM L~IN~I;H MAIN/STATION MAIN/STATION feel 

TCWSC/DOOQ+20 
TCWSC/ooOl +00 
TCWSC/OOQ4+27 
TCWSCIOOO9+33 
TCWSC/OO17+56 
TCWSC/OO19+45 
TCWSC/OO25+17 
TCWSC/0030+53 
TCWSC/OO36+89 
TCWSC/OO44+92 
TCWSC/0053+ 70 
TCWSC/OO59+40 
TCWSC/OO59+99 
TCWSC/OO68+65 
TCWSC/0076+00 
TCWSC/A-8/0000+00 
TCWSC·AlOOO3+40 
TCWSC-A/OO06+17 
TCWSC-AJOOO7+96 
TCWSC-A/OO1S+30 
TCWSC-A/OO17+50 
TCWSC-NOO39+61 
TCWSC·BIOOO1+14.8 
TCWSC·8/0001 +28.94 
TCWSC-B/OOOl +34.94 
TCWSC-B/OOOl +46,94 
TCWSC-B/OO01+ 73.07 
TCWSC-8/oo03+02 
TCWSC-8/0005+96 
TCWSC-810008+15 
TCWSC-8/0011 +93 
TCWSC-B/0012+35 

DESIGN CONDITION: 

NOTES: 

L.:9957/000 1 +32 
TCWSC/OOOQ+20 
TCWSC/oOO 1 +00 
TCWSC/OOO4+Z7 
TCWSC10009+33 
TCWSC/OO17+56 
TCWSC/OO19+45 
TCWSCIOO25+17 
TCWSC/OO30+53 
TCWSC/OO36+89 
TCWSC/0044+92 
TCWSC/0053+ 70 
TCWSC/0059+40 
TCWSC/OO59+99 
TCWSCIOO68+65 
TCWSC/OO76+QO 
TCWSC/A-B/OOOQ+OD 
TCWSC-A/OOO3+40 
TCWSC-A/OOO6+17 
TCWSC-AlOOO7+96 
TCWSC-AIOO15+30 
TCWSC-A/OO17+50 
TCWSC·N0039+61 
TCWSC-B/0001+14.8 
TCWSC-8/0001+2B.94 
TCWSC-8/0001+34.94 
TCWSC-BIOOOl +46.94 
TCWSC-B/OOOl +73.07 
TCWSC-B/0003+02 
TCWSC·810005+96 
TCWSC-S/0008+ 15 
TCWSC-8/oo11 +93 

OPTION 5b 
2070 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
80TH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12131/1999,10:41 AM 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTION lEAR 2070 

EXIST 2000 2020 MODEL MODEL 2070 PROP. REPl. PROP PARL ESTIM 
PIPE MODEL MODEL PROP. HG. DESIGN REPl. PIPE PARL PIPE 80TH REPl. 

EXIST. DIA CAP. FLOW FLOW COEF COEF DIA SLOPE FLOW PIPE CAP. PIPE CAP 
/(AP

il 
PIPE 

/inl (MGDI /MGDI /MGDI "A" "8" (in I (ftlloot) (MGDI /inl /MGDL . (in) (MGDI MGD COST 

36 14207 10.64 16.87 0.0029 -00155 54 0.000217 709 36 142,07 0 3.52 145.59 $2,544.69 
36 44.89 10,86 1696 0.0029 -00158 54 0.000219 7.16 36 44.89 0 3.54 4843 10.178.75 
36 13.97 10_91 17.30 0.0031 -0.0169 54 0,000228 7.40 36 13.97 0 3.61 17.56 41,605.65 
36 10.16 10.95 17.76 0.0033 ·0.0185 54 0.000241 7.76 36 10,16 0 3.70 13.86 64,380.60 
36 10.25 10.98 18.26 0.0036 -0.0203 54 0.000254 8.15 36 10.25 0 381 14.06 104,713.91 
36 10.00 10.98 18.35 0.0036 ·0.0206 54 0000257 8.23 36 10_00 0 3\83 13.83 24.047.30 
36 1020 11.00 18.58 0.0038 -00214 54 0.000263 8.40 36 10.20 0 3.88 14.08 72,77807 
36 10.29 11.00 18.81 0.0039 ·0.0223 54 0000270 8.59 36 1029 0 3.92 1421 68.197.64 
36 10_13 11.00 18.99 00040 -0.0230 54 0.000275 8.74 36 10.13 0 396 14.09 80.921.08 
36 10.18 11.02 1917 0.0041 -0.0236 54 0000280 8.88 36 1018 0 4.00 14.18 102,169.22 
36 1025 11,02 19.29 0.0042 -00241 54 0.000284 8.98 36 10.25 0 4.02 14.27 111.711.80 
36 10.20 11.05 19.33 0.0042 -0.0241 48 0.000534 8.99 36 1020 0 5.52 15.72 72,52361 
36 9.95 11.07 19.33 0.0041 -0.0240 48 0.000534 8.98 36 9.95 0 5.52 1547 7,50683 
36 1022 11.09 19.35 0.0041 ·0.0240 48 0.000535 8.98 36 10.22 0 5.53 1575 110,184.99 
36 10.04 11.11 19.38 00041 -0.0240 48 0.000537 9.00 36 10.04 0 5.53 15.57 93,517.28 
27 12.53 11.34 19.42 0.0040 ·0.0231 42 0001099 8.88 27 12.53 0 4.37 16.90 53,677.01 
36 10.22 11.16 19.40 0.0041 -0.0238 48 0000538 8.98 36 10.22 0 306 1328 43,25969 
36 1013 11.18 19.40 0,0041 -0.0237 48 0.000538 8.97 36 10.13 0 306 13.19 35,243.93 
30 888 11.18 19.40 0,0041 -00237 42 0.001097 8.97 30 8.88 0 436 13.24 15,815.94 
30 10.86 11.21 1940 0.0041 -0.0236 42 0001097 8.95 30 10.86 0 436 15.22 64,854.20 
27 2109 11.23 19.40 0.0041 -00235 42 0.001097 8.94 27 21.09 0 2.03 23.12 15,745.26 
27 6.66 11.32 19.40 0.0040 -0.0231 42 0.001097 8.88 27 666 0 2.03 8.69 158,239.83 
27 8.08 0.23 ·0.16 ·0.0002 0.0017 30 0.000000 -0.28 27 8.08 0 004 8.12 715.69 
16 -16.02 0.23 -0.16 -0.0002 0.0017 30 0.000000 -0.28 16 -1602 0 0,04 ·1598 326,73 
16 0.00 0.23 -0.16 -00002 0.0017 30 0,000000 -0.28 16 000 0 0.04 0.04 150.BO 
16 0.00 021 -0.16 ·0.0002 0.0016 30 0.000000 -0.26 16 0,00 0 004 004 301.59 
16 11.50 0.21 -0.14 -0.0002 0.0015 30 0.000000 -025 16 11.50 0 0,04 11,54 628.32 
27 8.97 11.37 19,42 0.0040 -0.0230 42 0.001099 8.87 27 8.97 0 203 11.00 21.613.94 
30 11.53 11.39 19.42 0.0040 -0.0229 42 0.001099 8.85 30 11.53 0 203 13.56 26.06538 
27 9.86 -002 0.00 0.0000 -0.0001 30 0000000 0.01 27 9.86 0 000 9.86 10.135.40 
27 25.47 9.24 12.30 0.0013 -00052 30 0.002653 433 27 25.47 0 3,15 28.62 25,76496 
27 24.49 9.27 12.30 00013 -00051 27 0.004654 4,31 27 24.49 0 4,17 28.66 6,08339 

F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac. = 

17,430.50 20,65750 
2.550.82 2,764,11 

2070 Eq. Pop. = 
2070 Sew. Ac. = 

11,289.18 
1.25435 

TOTAL ESTIM. CONST. COST = 
+ Engr., ROW. Financ., Canting. (1.5x) = 
Assume Rehab, Cost = 0.33 x Rep!. Cost = 

$1.446,20347 
$2.169,305.20 

$715,870.72 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feel 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWoi1<s Calculations 
Calibration Coeficients. used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = ( 1629,6 x n x MGO-1.54 I D"(B/3) )"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. "A" and "9" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Capacity of Replacement Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 0"(8/3) x 5"(1/2) 11629.6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0, 125/sq in. x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0.125/sq. in, x length (Ft.) 

TCWSC Option 5b.xls 

OPTION 5b 

Includes Flow only from 
Richland Hills. North 
Richland Hills flow IS assumed 
to be diverted to the proposed 
City of Fort Worth Outfall Sewer. 

TA8LE J-7 

ESTIM. 
PARAL 

PIPE 
COST 

SO 00 
000 
0.00 
0.00 
000 
000 
0.00 
000 
0.00 
000 
0.00 
000 
000 
0.00 
000 
0.00 
000 
0,00 
0.00 
000 
0,00 
000 
0,00 
000 
000 
000 
000 
0.00 
0,00 
0.00 
000 
000 

$0.00 
$0.00 
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OPTION 6a 



BIG FO, jEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feet) 

M402NOOOQ+50 M280N0304+97 
M402NOO2Q+17 M402A1000Q+50 
M402NOO2Q+90 M402A10020+17 
M402AJOO22+40 M40ZAlOO20+90 
M402NOO23+09 M402A10022+40 
M402ND02B+40 M402AJOO23+09 
M402A1D032+40 M402NOO28+40 
M402A10036+ 79 M402NOO32+40 
M402A10Q4Q+28 M402A10036+ 79 
M402A10045+95 M402A10Q40+ 28 
M402A10049+QO M40ZAlOO45+95 
M402A10051 +91 M40ZAlO049+0Q 
M402NOO54+21 M402A10051 +91 
M402A10060+68 M402A10054+21 
M402N0061 +67 M402A10060+68 
M402N0065+95 M402A10061 +67 
M402A10072+ 77 M402A10065+95 
M402A10080+ 78 M402A10072+ 77 
M402A10085+50 M402A100BO+7B 
M402A10086+56 M402A100B5+50 
M402A/OOBB+51 M402A100B6+56 
M402A10096+65 M402AlOOBB+51 
M402A10103+76 M402A10096+65 
M402A10 1 05+ 11 M402N0103+76 
M402A10109+91 M402A10105+11 
M402A10113+81 M402A10109+91 
M402A10117+43 M402A10113+81 
M402A10120+25 M402A10117+43 
M402B/0123+4o M402A1012o+25 
M402B/0136+74 M402B/0123+4D 

DESIGN CONDITION: OPTION NO. 6a 
DESIGN YEAR: 2000 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPl. PIPE 
REPL. PIPE CAP. 
PROP PARL. PIPE 
PARl. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12/3111999,10:42.AM 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 

99 
510 
691 
808 
400 
151 
168 
820 
711 
135 
807 
345 
695 
126 
308 

1160 

OPTION lEAR 2000 TABLE F-1 

EXIST. 2000 2020 MODEL MODEL 2000 PROP. REPL PROP. PARL. ESTIM. ESTIM 
PIPE MODEL MODEL 2000 2000 PROP. H.G. DESIGN REPL. PIPE PARl. PIPE BOTH REPl PARAL 

EXIST DIA CAP FLOW FLOW COEF. COEF. OIA SLOPE FLOW PIPE CAP PIPE CAP. CAP PIPE PIPE 
(in) (MGO) (MGO) (MGD) "A" "B" (in) (ftlfoot) (MGD) (in) .JMG[)L (in) (MGD) (MGD) COST COST 

54 222.11 18.94 83.62 -0.0010 0.0084 90 0000350 60.14 84 69.57 78 57.09 279.20 $70,657.50 $60,92407 
54 34.03 18.71 86.59 -0.0011 0.0089 90 0.000375 61.82 84 7204 78 59.12 93.15 1.195.63575 1,030,93082 
24 -70.57 lB.71 86.61 -0.0011 0.0089 90 0.000375 61.83 84 7206 78 5913 -11.44 50.56860 43,602.52 
24 0.00 18.71 86.61 -0.0011 0.0089 90 0.000375 61.83 84 72.06 78 59.13 59.13 103,90809 89.594,22 
24 74.31 lB.71 8664 -00011 0.0089 90 0.000376 61.85 84 7208 78 5915 13346 47,797.72 41.213.34 
54 2504 18.78 87.43 -0.0011 0.0090 90 0.000383 62.33 84 7274 78 ~969 84.73 602,666.92 519,646.47 
54 35.67 18.81 87.66 -0.0011 0.0090 90 0000385 62.48 84 72.93 78 59.85 95.52 276,395.52 238.32062 
54 32.39 1887 87.84 -0.0011 0.0091 84 0.000558 62.60 78 7209 66 46.17 78.56 258,62865 185.171.99 
54 29.03 1892 87.96 -0.0011 0.0091 84 0.000559 6268 78 72.19 66 46.24 75.27 215,623.42 154,381.27 
54 33.82 18.97 88.07 ·0,0011 00091 84 0.000561 62.76 78 7228 66 46.29 80.11 333,887.79 239.055.76 
54 2B.71 18.99 88.14 -0.0011 0.0091 84 0.000562 62.81 78 72.33 66 46.33 75.04 183.369.50 131,288,22 
54 31.72 18.99 88.19 -0.0011 00091 84 0.000562 62.84 78 72.38 66 46.36 78.08 150.518.29 107.767.53 
54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 62.88 78 72.41 66 46.38 8157 152,310.17 109.050.48 
54 29.72 31.63 88.35 -0.0004 0.0058 84 0.000564 66.28 78 72.51 66 46.44 76.16 385,255.15 275.833.57 
54 3188 31.61 8837 -00004 0.0058 84 0.000565 66.28 78 72.52 66 46.45 78.33 59,132.19 42,33724 
54 32.39 31.54 68.46 -0.0004 0.0059 84 0.000566 6632 78 72.60 66 46.50 7889 304.62035 218,100.96 
54 31.52 31.50 88.60 -0.0004 00059 84 0.000568 66.39 78 72.71 66 46.57 7809 412.730.71 295,505.42 
54 3223 3145 88.80 -0.0004 0.0060 84 0000570 66.49 78 72.88 66 46.68 78.91 482.614.20 345.54034 
54 35.67 31.43 88.89 -0.0004 0.0060 84 0.000571 66.54 78 72.95 66 46.73 82.40 238,917.92 171.05958 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 66.57 78 72.99 66 4675 76.01 90,191.51 64.57499 
54 24.42 31.45 88.99 -0.0004 0.0060 84 0.000573 6660 78 7303 66 4678 71.20 100,345.53 71,845.02 
54 31.72 31.56 89.19 -00004 0.0060 84 0.000575 66.75 78 73.20 66 46.88 78.60 489.781.73 350,612.13 
54 21.89 31.63 89.37 -0.0004 0.0080 84 0.000577 66.88 78 73.34 66 46.98 6887 424,676.60 304.056.40 
54 53.47 31.66 8942 -00004 0.0060 84 0.000576 66.91 78 73.39 66 47.00 100.47 80,634.80 57.73261 
54 25.08 31.70 89.67 -00004 00060 84 0.000581 6707 78 73.59 66 4714 72.22 482,016.90 345,112.69 
54 39.39 31.77 89.76 -00004 0.0060 84 0.000582 67.14 78 73.66 66 47.18 8657 206.06671 147,538.88 
54 40.78 42.22 90.01 0.0002 0.0034 84 0.000586 70.06 78 73.87 66 47.31 8809 415,11989 297,216.01 
54 41.74 42.22 90.06 0.0002 00034 84 0000586 70.08 78 73.91 66 47.34 89.08 75,259.14 53.883.77 
54 36.97 42.20 90.17 0.0002 0.0034 84 0.000588 70.14 78 74.00 66 47.40 84.37 183,96680 131.715.87 
48 31.40 33.78 83.60 -o.ooor 0.0045 66 0.001829 64.06 66 83.60 60 64.84 96.24 496,072.77 409.977.50 

F .W. Model Eq. Pop. = 
F .W. Model Sew. Ac. = 

57,207.50 93,287.50 
9.004.81 20,981.33 

2000 Eq. Pop. = 69,948.30 
2000 Sew. Ac. = 14,709.75 

TOTAL ESTIM CONST COST = $8,569,37081 $6.533,652.29 
+ Engr., ROW, Finane., Conting. (l.Sx) = $12,854,056.21 $9,800,478.44 

Constant Intel Flow = 6.00 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field SUl"\ley 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field SUl"\ley 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow CapacIty of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate In Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + 8 x Sewered Acres 
Proposed ~iameter Pipe shown in FI. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = r 1629.6 x n x MGO*1.54 I 0 .... (8/3) ] .... 2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. "AM and "B" and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = r 0"(8/3) x S"(1/2) 11629.6 x n ]/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 0 .... (8/3) x s"(1/2) 11629.6 x n ]/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0.125/sq in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0 125/sq. in. x Length (Ft.) 

COFW Option 6a xis 

OPTION 6a 

Cities Sel"\led by City of Fort Worth Big Fossil Outfall 
including only Haltom City and Haltom City Little Fossil. 
plus Marine Creek Area, year 2020 BFX Area, and 
Constant 6.0 MGD Intel Facility Flow 
The Cities of NRH and Richland Hills are not included 
in this model Those cities are served by the 
TCWSC line 
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BIG FOe JEWER STUDY OPTION, lEAR 2005 TABLE F-2 

. EXIST. 2000 2020 MODEL MODEL 2005 PROP REPL. PROP PARL ESTIM ESTIM 
PIPE MODEL MODEL 2005 2005 PROP HG DESIGN REPL. PIPE PARL PIPE BOTH REPL. PARAL. 

UPSTREAM DOWNSTREAM LENGTH EXIST. DIA CAP. FLOW ~LO~ COEF. COEF DIA SLOPE FLOW PIPE CAP. PIPE CAP. CAP. PIPE PIPE 
MAIN/STATION MAIN/STATION (feet I (inl (MGDI (MGDI MGD "A" "B" (inl (tufooll (MGDI (lnl (MGDI (inl (MGD) (MGD) COST COST 

M402A10000+50 M280Al0304+97 102 54 222.11 1894 83.62 -0.0010 0.0084 90 0.000350 65.97 84 6957 78 57.09 279.20 $70,657.50 $60,924.07 
M402A10020+ 17 M402NOOOO ... SO 1726 54 34.03 1'8.71 86.59 -0.0011 00089 90 0000375 6790 84 7204 78 59.12 93.15 1,195,635.75 1,030,930.82 
M402A10020+90 M402A10020+ 17 73 24 -70.57 18.71 8661 -0.0011 0.0089 90 0.000375 67.91 84 7206 78 59.13 -11.44 50,568.60 43,60252 
M402A10022+40 M402A10020+90 150 24 0.00 18.71 86.61 -00011 0.0089 90 0.000375 67.91 84 7206 78 59.13 5913 103,90809 89,59422 
M402A10023+09 M402A10022+40 69 24 74.31 18.71 8664 -0.0011 0.0089 90 0.000376 67.93 84 7208 78 5915 133.46 47,797.72 41,21334 
M402A10028+40 M402A10023+09 870 54 25.04 18.78 87.43 -0.0011 0.0090 90 0.000383 6848 84 7274 78 59p9 84.73 602,666.92 519,646.47 
M402A10032+40 M402A10028+40 399 54 35.67 18.81 87.66 -0.0011 0.0090 90 0.000385 68.64 84 7293 78 5985 95.52 276,395.52 238,320.62 
M402A10036+ 79 M402NOO32+40 433 54 32.39 18.87 87.84 -0.0011 0.0091 84 0000556 68.77 78 7209 66 46.17 78.56 258,628.65 185,171.99 
M402A10040+28 M402A10036+ 79 361 54 29.03 18.92 87.96 -0.0011 0.0091 84 0.000559 68.86 78 72.19 66 46.24 75.27 215,623.42 154,38127 
M402A10045+95 M402A10040+28 559 54 33.82 18.97 88.07 -0.0011 0.0091 84 0.000561 6894 78 7228 66 4629 80.11 333,88779 239.05576 
M402A10049+0Q M402AJOO45+95 307 54 28.71 '18.99 88.14 -0.0011 0.0091 84 0.000562 6900 78 7233 66 46.33 75.04 183,369.50 131,288.22 
M402A10051 +91 M402AJOO49+QO 252 54 31.72 18.99 88.19 -00011 00091 84 0.000562 69.03 78 7238 66 46.36 78.08 150,51829 107,76753 
M402A10054+21 M402A10051+91 255 54 35.19 1906 88.23 -0.0011 0.0091 84 0.000563 69.07 78 7241 66 46.38 81.57 152.31017 109,05048 
M402A10060+68 M402A10054+21 645 54 29.72 31.63 88.35 -0.0004 0.0058 84 0000564 71.97 84 8835 78 7251 102.23 446,804.78 385,25515 
M402AJOO61+67 M402A1006Q+68 99 54 31.88 31.61 88.37 -00004 00058 84 0000565 71.98 84 8837 78 7252 10440 68,579.34 59,132.19 
M402A1Q065+95 M402AJ0061 -t67 510 54 32.39 31.54 88.46 ·0.0004 0.0059 84 0,000566 72 03 84 88.46 78 72.60 104.99 353,28750 304,620.35 
M402N0072+ 77 M402A10065+95 691 54 31.52 31.50 88.60 -0,0004 0.0059 84 0.000568 72.11 84 88.60 78 72.71 104.23 478.669.93 412,730 71 
M402A10080+ 78 M402A10072+ 77 808 54 32.23 3145 88.80 -0.0004 0.0060 84 0.000570 7223 84 8880 78 7288 105.11 559.71824 482,614.20 
M402A1008S+50 M402A1008Q+ 78 400 54 35.67 31.43 88.89 -0.0004 0.0060 84 0000571 7229 84 88.89 78 7295 108.62 277,08824 238,917.92 
M402A10086+56 M402A10085+50 151 54 29.26 31.43 8894 -00004 0,0060 84 0.000572 7232 84 88.94 78 7299 10225 104.60081 90.19151 
M402A100B8+51 M402A10086+56 168 54 2442 31.45 88.99 -0.0004 0.0060 84 0.000573 72 36 84 88.99 78 73.03 97.45 116,377.06 100,345.53 
M402A1Q096+65 M402A10086-t-Sl 820 54 31.72 31.56 89.19 -0.0004 0.0060 84 0.000575 72.52 84 89.19 78 73.20 10492 568,030.89 489,781.73 
M402A101 03+ 76 M402A10096+65 711 54 21.69 31.63 8937 -00004 0.0060 84 0.000577 7265 84 89.37 78 7334 9523 492,52434 424,67660 
M402AJ0105-t11 M402AJOl 03-t 76 135 54 5347 31.66 89.42 -0.0004 0.0060 84 0.000578 7269 84 8942 78 73.39 126.86 93,517 28 80,634.80 
M402N0109+91 . M402A10105+11 807 54 25.08 31.70 89.67 -0.0004 0.0060 84 0.000581 72.87 84 89.67 78 73.59 98.67 559,025.52 482,01690 
M402N01'13-t81 M402A1Ql09+91 345 54 39.39 31.77 89.76 -00Q04 00060 84 0.000582 72.94 84 89.76 78 73.66 113.05 238,988.61 
M402N0117-t43 M402A1011S.el 695 .. 54 40.78 42.22 9001 00002 0.0034 84 0.000586 75A6 84 90.01 78 

206,066.71 
73.87 11465 481,44061 415,11989 

M402A10120+25 M402A10117 -t43 126 
M402B/0123+40 M402A10120+ 25 308 
M402B/0136-t74 M4028/0123+40 1160 

DESIGN CONDITION: OPTION NO. 6a 
DESIGN YEAR: 2005 

NOTES' UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12/31/1999,1042 AM 

54 41.74 4222 90.06 0.0002 0.0034 84 0.000566 75.49 84 9006 76 7391 11565 87,282.79 75.25914 
54 3697 42.20 90.17 0.0002 0.0034 84 0000588 75.56 64 90.17 78 74.00 110.97 213,357.94 183,966.80 
48 31.40 33.78 83.60 -0.0001 0.0045 66 0001829 69.29 66 83.60 60 64.84 96.24 496,072.77 409.97750 

FW. Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,004,81 20,981.33 

2005 Eq. Pop. = 75,006.22 TOTAL ESTIM. CONST. COST = $9,277,334.79 $7,792,254.93 
2005 Sew. Ac. = 16,002.64 -t Engr., ROW, Financ" Canting. (1.5x) = $13,916,002.18 $11,688,382.40 

Conslanllnlel Flow = 6.00 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Downstream Sla. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydraWarks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + 8 x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = "629.6 x n x MGo·'.54 1 0"(8/3) 1"2, n = 0,0145 
Calculated Design Flow in MGD Based on Computed Coef. "N and "B" and Design Penod Equivalent Population and Sewered ACres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = I 0"(8/3) x 5"(1/2) 11629,6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = {D"(8/3) x s"(l12) 11629 6 x nI' 1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq, In,) x $0. 125/sq in. x Length (Fl.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0.125/sq in. x Length (Ft,) 

COFW Option 6a,xls 

OPTION 6a 

Cities Served by City of Fort Worth Big Fossil Outfall 
including only Haltom City and Haltom City Little Fossil, 
plus Marine Creek Area, year 2020 BFX Area, and 
Constant 6.0 MGo Intel FaCility Ftow. 
The Cities of NRH and Richland Hills are not included 
in this model Those cities are served by the 
TCWSC line. 
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BIG FO. SEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feet) 

M402NOOOO+50 M280AlO304+97 102 
M402N0020+ 17 M402A1000Q+50 1726 
M402A10020+90 M402A10020+ 17 73 
M402N0022+40 M402N0020+90 150 
M402N0023+09 M402N0022+40 69 
M402N0028+40 M402N0023+09 870 
M402N0032+40 M402N0028+40 399 
M40ZA/003S-+ 79 M402AJOO32+40 433 
M402N0040+28 M402A10036+ 79 361 
M402N0045+95 M402A10040+28 559 
M402N0049+00 M402A10045+95 307 
M402N0051 +91 M40ZAJOO49+QO 252 
M402A10Q54+21 M402N0051 +91 255 
M402N0060+68 M402N0054+21 645 
M402A10061 +67 M402A100S0+66 99 
M402A1006S+95 M402A10061 +67 510 
M40ZAl0072+ 77 M402N0065+95 691 
M402A10080+ 78 M402A10072+ 77 808 
M402A100B5+50 M402A10060+ 78 400 
M40ZAlOO86+56 M402N0085+50 151 
M402A10068+51 M402A10086+ 56 168 
M402NOO98+65 M402A100B8+51 820 
M402A101 03+ 76 M402A10096+65 711 
M402A10 1 05+ 11 M402A101 03+ 76 135 
M402A10109+91 M402N0105+11 807 
M402A10113+61 M402N0109+91 345 
M402A10117+43 M402N0113+81 695 
M402A10120+ 25 M402A10117+43 126 
M402BIO 123+40 M402A10120+ 25 308 
M402S/0136+ 74 M402B/Q123+40 1160 

DESIGN CONDITION' OPTION NO. 6a 
DESIGN YEAR' 2010 

EXIST. 
PIPE 

EXIST. DIA CAP. 
(in) (MGD) 

54 222.11 
54 34.03 
24 -70.57 
24 0,00 
24 74.31 
54 2504 
54 3567 
54 32.39 
54 2903 
54 33,82 
54 28.71 
54 31.72 
54 35.19 
54 29.72 
54 31,88 
54 3239 
54 31.52 
54 32.23 
54 35.67 
54 29.26 
54 24.42 
54 31.72 
54 21.89 
54 53.47 
54 25,08 
54 39.39 
54 40.78 
54 41.74 
54 36.97 
48 31.40 

F_W Model Eq_ Pop. = 
F.W. Model Sew. Ac. = 

2000 2020 
MODEL MODEL 
FLOW FLOW 
(MGD) IMGD) 

18.94 83.62 
18,71 86.59 
18.71 8661 
1871 86.61 
18.71 86.64 
18.78 87.43 
18.81 87.66 
18,87 87.84 
18.92 87,96 
18.97 88.07 
18.99 88.14 
18.99 88.19 
19.06 88.23 
31,63 88.35 
31.61 88.37 
3154 88.46 
31.50 88.60 
31.45 88.80 
31.43 88.89 
31.43 88.94 
31.45 88.99 
31.56 89,19 
31.63 89.37 
31.66 8942 
31.70 8967 
3177 89.76 
42.22 90.01 
42.22 90.06 
42,20 90.17 
33.78 83,60 

57,207,50 93,287.50 
9,00481 20,98133 

OPTION, lEAR 2010 

2010 2010 
COEF. COEF 

"A" "B" 

-00010 00084 
-0.0011 0.0089 
-0,0011 0.0089 
-0.0011 0.0089 
-0.0011 0.0089 
-0.0011 0,0090 
-0.0011 0.0090 
-0,0011 0.0091 
-0.0011 0.0091 
-0.0011 0.0091 
-00011 0.0091 
-00011 0.0091 
-0.0011 00091 
-0.0004 0.0058 
-0.0004 0.0058 
-0.0004 0.0059 
-0.0004 00059 
-00004 0.0060 
-00004 0.0060 
-0.0004 0.0060 
-00004 0.0060 
-0.0004 00060 
-00004 0.0060 
-0.0004 0.0060 
-0.0004 0.0060 
-0,0004 0.0060 
0.0002 0.0034 
0.0002 0.0034 
0.0002 0.0034 

-0.0001 00045 

MODEL MODEL 2010 
PROP. HG DESIGN 

DIA SLDPE FLOW 
lin) (/Ufoot) (MGD) 

90 0.000350 70.24 
90 0.000375 72.31 
90 0,000375 72.32 
90 0.000375 72.32 
90 0000376 72,34 
90 0000383 72.92 
90 0.000385 73,10 
84 0.000558 73.24 
84 0.000559 73.34 
84 0.000561 73.43 
84 0.000562 73.48 
84 0.000562 73.52 
84 0.000563 73.56 
84 0.000564 7657 
84 0.000565 76.58 
84 0.000566 76.63 
84 0.000568 76.72 
84 0.000570 76.85 
84 0.000571 76.91 
84 0000572 7695 
84 0.000573 76.99 
84 0.000575 77.16 
84 0.000577 77.30 
84 0,000578 77.35 
84 0.000581 7754 
84 0000582 77.62 
84 0000586 80.23 
84 0000586 80.26 
84 0.000588 80.34 
66 0.001829 73.68 

2010 Eq. Pop. = 80,06414 
2010 Sew. Ac. = 17,107.83 

Constant Intel Flow = 6.00 

PROP REPL. PROP. PARL. ESTIM 
REPL PIPE PARL. PIPE BOTH REPL 
PIPE CAP. PIPE CAP CAP PIPE 
(in) (MGD) (in) (MGDI (MGD) COST 

90 8362 84 69.57 291.68 $81,111.93 
90 86.59 84 72.04 10607 1,372,541.04 
90 86.61 84 72.06 1.49 58,05069 
90 86.61 84 72.06 72.06 119,28225 
90 86.64 84 72.08 146.39 54,86983 
90 87.43 84 72.14 97.78 691,837.02 
90 87.66 84 72.93 10860 317,29077 
84 87,84 78 72.09 104.48 299,948.02 
84 87.96 78 72.19 101.22 250,072.13 
84 8807 78 72.28 106,10 387,230.81 
84 88.14 78 72.33 101.04 212,66522 
84 88.19 78 72.38 104.10 174,56559 
84 88.23 78 72.41 107.60 176,643,75 
84 88,35 78 72.51 102,23 446.804.78 
84 88.37 78 72.52 104.40 68,57934 
84 88.46 78 72 60 104.99 353,28750 
84 8860 78 72.71 104.23 478,669.93 
84 88.80 78 72.88 105.11 559,71824 
84 88.89 78 72.95 10862 277,08824 
84 88.94 78 72.99 10225 104,60081 
84 88.99 78 7303 9745 116,37706 
84 89.19 78 7320 104.92 568,03089 
84 8937 78 73.34 95.23 492,524.34 
84 89.42 78 73.39 126,86 93,51728 
84 89.67 78 73.59 9867 559,02552 
84 89.76 78 73.66 113.05 238,98861 
84 90.01 78 73.87 11465 481.44081 
84 90.06 78 73.91 115.65 87,28279 
84 90.17 78 74.00 110.97 213,35794 
66 8360 60 6484 9624 496,07277 

TOTAL ESTIM. CONST. COST = $9,831,47592 
+ EngL, ROW, Finane., Conllng. (1.5x) = $14,747,213,88 

fABLE F-3 

ESTIM 
PARAL. 

PIPE 
COST 

$70,657.50 
1,195,63575 

50,56860 
103,90809 
47.197.72 

602,66692 
276,39552 
258,62865 
215,623.42 
333,887.79 
183,36950 
150,51829 
152,31017 
385,25515 
59,13219 

304,620.35 
412,730.71 
482.61420 
238,91792 
90,19151 

100.34553 
489,78173 
424,67660 

80,63480 
482,01690 
206,06671 
415,11989 

75,25914 
183,96680 
409,977_50 

$8.483,275.53 
$12,724,91330 

NOTES' UPSTREAM MAIN/STATION Upslream Sla. of Pipe Based on City of Fort Worth Masler Plan Designations. Stations confirmed by Field Survey OPTION 6. 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF, "S" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL PIPE 
REPL PIPE CAP. 
PROP, PARL. PIPE 
PARL. PIPE CAP, 
BOTH CAP, 
ESTIM REPL. PIPE COST 
EST)M. PARL. PIPE COST 

12/3111999, 10:42 AM 

Downstream 518_ of Pipe Based on Cily of Fort Worth Masler Plan Designations Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGO based on Ft Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in H Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = ( 1629,6 x n x MGO·1.54 I 0"(8/3) J"2, n = 0_0145 
Calculated Design Flow in MGO Based on Computed Coet, "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

Proposed Replacement Pipe Capacity in MGO = (0"{B/3) x s"(1/2) 11629_6 x n) 11.54 
Proposed Parallel Pipe in Inches 

Proposed Parallel Pipe Capacity in MGO = [0"(8/3) x s"(1/2) I 1629.6 x n J 11_54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 

Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In) x $0. 125/sq in. x length (FI.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0, 125/sq, in. x Length (Ft.) 

COFW Option 6a,xls 

Cities Served by City of Fort Worth Big Fossil Outfall 
including only Haltom City and Haltom City little Fossil, 
plus Marine Creek Area, year 2020 BFX Area, and 
Constant 6.0 MGO Intel Facility Flow. 
The Cities ot NRH and Richland Hills are not included 
in this model Those cities are served by the 
TCWSC line 

Page 1 of 1 



) ) ) 
BIG FOe SEWER STUDY OPTlOt; (EAR 2015 TABLE F-4 

EXIST. 2000 2020 MODEL MODEL 2015 PROP. REPL PROP. PARL ESTIM ESTIM 
PIPE MODEL MODEL 2015 2015 PROP. HG DESIGN REPL. PIPE PARL PIPE BOTH REPL PARAL 

UPSTREAM DOWNSTREAM LENGTH EXIST. DIA. CAP. FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE CAP ,(AP~, PIPE PIPE 
MAIN/STATION MAIN/STATION (feel) (in) (MGD) (MGD) IMGDI "A" "B" (in) (fUroot) (MGD) (in) (MGD) (in) (MGDI MGD COST COST 

M402A10000+50 M260Al0304+97 102 54 222.11 16.94 63.62 -00010 0.0064 90 0.000350 66.34 96 99.32 90 63.62 305.73 $92,267.35 $61,111.93 
M402A10020+ 17 M402A10000+50 1726 54 34.03 16.71 66.59 -00011 0.0069 90 0.000375 9133 96 10265 90 66.59 120.62 1,561,646.69 1,372,541.04 1 

M402A10020+90 M402A10020+ 17 73 24 -70.57 18.71 66.61 -0.0011 0.0069 90 0.000375 9135 96 102.86 90 8661 16.04 66,048.79 58,05069 
M402AiOO22+40 M402NOO20+90 150 24 0.00 18.71 66.61 -0.0011 00089 90 0000375 91.35 96 102.88 90 86.61 86.61 135,716.69 119,262.25 
M402A10023+09 M4Q2NOO22+40 69 24 74.31 18.71 8664 -0.0011 0.0089 90 0.000376 91.38 96 102.91 90 86.64 160.95 62,42968 54,86983' 
M402A10028+40 M402A10023+Q9 870 54 25.04 18.78 87.43 -00011 0.0090 90 0.000383 92.17 96 103.85 90 8n3 112.47 787,156.79 691.837021 
M402A10032+40 M402A10026+40 399 54 35.67 18.61 87.66 -D.OOll 0.0090 90 0.000385 92.40 96 10412 90 8766 123.33 361,006.39 317,290.77 
M402NOO36+ 79 M402A10032+40 433 54 32.39 18.87 87.84 -0.0011 0.0091 84 0.000558 92.57 90 105.58 84 87.84 120.23 344,328.08 299,948.02

1 M402A10040+26 M402A10036+ 79 361 54 29.03 18.92 87.96 ·0.0011 0.0091 84 0.000559 92.69 90 105.73 84 87.96 116.99 287,072.60 250,072 13 
M402A10045+95 M402A10040+28 559 54 33.82 18.97 88.07 -0.0011 0.0091 84 0.000561 92.80 90 105.86 64 8807 12169 444,525.17 387,230.81 
M402A10049+OQ M402A10045+95 307 54 2B.71 18.99 86.14 -0.0011 0.0091 64 0.000562 92.87 90 105.94 84 88.14 116.85 244,131.00 212,665.22 
M402A10051 +91 M402A10049+00 252 54 31.72 18.99 86.19 -00011 0.0091 64 0.000562 92.92 90 106.00 64 68.19 119.91 200,39417 174,565.59' 
M402A10054+21 M402A10051 +91 255 54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 92.95 90 106,05 64 86.23 123.42 202,779.82 176,643751 
M402A10060+68 M402A10054+21 645 54 29.72 31.63 68.35 -0.0004 0.0058 84 0.000564 9216 90 10620 64 86.35 118.07 512,91365 446,804.78 
M402A10061+67 M402A10060+68 99 54 31.88 31.61 88.37 -0.0004 0.0058 84 0.000565 9218 90 10622 84 8837 120.25 78,726.28 68,57934 
M402A10065+95 M402A10061 +67 510 54 32.39 3154 88.46 -0.0004 0.0059 84 0.000566 92.28 90 106.33 84 88.46 120.85 405,559.63 353,287.50, 
M402A10072+ 77 M402A10065+95 691 54 31.52 31.50 68.60 -0.0004 00059 64 0000568 92.42 90 106.50 64 86.60 120.12 549,493.54 478,66993j 
M402A100BQ+ 78 M402A10072+ 77 608 54 32.23 31.45 88.60 -0.0004 0.0060 84 0.000570 92.63 90 106.74 64 88.60 121.03 642,533.69 559.11824 
M402A10085+50 M402A100aO+ 78 400 54 35.67 31.43 88.69 -0.0004 0.0060 84 0.000571 92.72 90 106.85 84 88.89 12456 316,08599 277,08824 
M402A10086+ 56 M402A10065+50 151 54 29.26 31.43 88.94 -0.0004 0.0060 64 0.000572 92.77 90 106.91 84 68.94 11820 120,077.46 104,600.81 
M402A10088+51 M402A10066+56 168 54 24.42 31.45 88.99 -0.0004 0.0060 64 0.000573 92.82 90 106.97 84 88.99 113.41 133,596.11 116,37706, 
M402A10096+65 M402A10088+51 820 54 31.72 31.56 69.19 -0.0004 0.0060 84 0.000575 93.01 90 107.21 84 8919 120.91 652,076.27 566,03089 
M4Q2A10103+76 M402A10096+65 711 54 21.89 31.63 69.37 -0.0004 0,0060 84 0.000577 93.18 90 107.42 84 89,37 111.26 565,397.B4 492.524.34 
M402A101Q5+11 M402A10103+76 135 54 53.47 31.66 89.42 -0.0004 0.0060 64 0.000578 93.23 90 107.48 84 89.42 14289 107,354.02 93,517.28 
M402A10109+91 M402A10105+11 807 54 25.08 31.70 89.67 -00004 0.0060 64 0.000581 93.48 90 107.78 84 6967 114.75 641,738.48 559,025.52 
M402A10113+81 M402A10109+91 345 54 39.39 31.77 89.76 -0.0004 0.0060 64 0.000582 93.56 90 107.69 84 69.76 129.15 274,349.16 236,988.61 
M402A10117+43 M402Ai0113+81 695 54 40.78 4222 90.01 0.0002 0.0034 84 0.000586 9306 90 10819 84 9001 130.79 552,674.40 461,440.81 
M402A10120+25 M402A10117+43 126 54 41.74 42.22 90.06 0.0002 0.0034 84 0.000586 93.11 90 108.25 84 9006 131.80 100,197.09 67,282.79 
M402B/0123+40 M402A10120+25 308 54 36.97 42.20 90.17 0.0002 00034 84 0.000566 93.22 90 108.38 84 90.17 127.14 244,92621 213,35794 
M402B/O 136+ 7 4 M402B/0123+40 1160 48 3140 33.78 83.60 -00001 0.0045 66 0.001829 67.25 72 105.43 66 83.60 J.15QO - 590.36759 496,07277 1 

DESIGN CONDITION: OPTION NO.6. TOTAL ESTIM CONST. COST = $11,279,590.65 $9,831.475.92 
DESIGN YEAR: 2015 

FW Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,00481 20,961.33 

2015 Eq Pop. = 
2015 Sew. Ac. = 

69,256.39 
20,35379 + Engr., ROW, Finane" Conting. (1.5x) = $16,919.365.98 $14,747,213.88 

NOTES: 

Constant Intel Flow =. 600 

UPSTREAM MAIN/STATION Upstream Sla. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST.DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE COST 

12/3111999,10:42 AM 

Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Masler Plan Data using Colbrook·White equations 
Year 2000 Flow Rate in Ft. Worth Master Ptan based on HydroWorks Calculations 
Year 2020 Flow Rale in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = ( 1629.6 x n x MGO-1.54/ 0"(8/3) J"2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coer. "A" and "8" and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = (0"(8/3) x s"(1/2) /1629.6 x n J /1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = I 0"(8/3) x 5"(1/2) 11629.6 x n J 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe In MGO 
Estimated Construction Cost or Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0 125/sq in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe == Area of Pipe (Sq. In.) x $0.125/sq. in. x length (Ft.) 

COFW Opllon 6a.xls 

OPTION 6a 

Cities SelVed by City of Fort Worth Big Fossil Outfall 
including only Haltom City and Haltom City lillie Fossil, 
plus Marine Creek Area, year 2020 BFX Area, and 
Constant 6.0 MGD Inlel Facility Flow 
The Cities of NRH and Richland Hills are nol included 
in this model. Those cities are served by the 
TCWSC line 
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BIG FO, 6EWER STUDY OPTION. (EAR 2050 TABLE F·6 

EXIST 2000 2020 MODEL MODEL 2050 PROP. REPL PROP. PARL ESTIM ESTIM 
PIPE MODEL MODEL 2050 2050 PROP. H.G DESIGN REPL PIPE PARl. PIPE BOTH REPL. PARAl. 

UPSTREAM DOWNSTREAM LENGTH EXIST. DIA. CAP. FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE CAP. CAP. PIPE PIPE 
MAIN/STATION MAIN/STATION (feel) (in) (MGD) (MGD) (MGD) "A" "B" (in) (Moot) (MGD) (irlL iMGQL linl (MGD) (MGD) COST COST 

M402A10000' 50 M2BOAlO304+97 102 54 222.11 18.94 83.62 -0.0010 0.0084 90 0.000350 98.86 96 99.32 90 83.62 305.73 $92,287.35 $81,111.93 
M40ZAlOO20+ 17 M402AfOoaQ+50 1726 54 34.03 1871 86.59 -0.0011 0.0089 90 0.000375 101.52 96 102.85 90 86.59 12062 1,561,64669 1,372.541 04 
M402A10020+90 M402N0020'17 73 24 -70.57 18.71 86.61 ·0.0011 0.0089 90 0,000375 101.54 96 102.88 90 86.61 1604 66,04879 58,05069 
M402A10022+40 M402A10020'90 150 24 0.00 18.71 86,61 -0.0011 00089 90 0,000375 101.54 96 102.88 90 86.61 8661 135,71669 119,28225 
M402NOO23+09 M402A10022'40 69 24 74.31 18,71 86.64 -0.0011 0.0089 90 0.000376 101.57 96 10291 90 86164 160.95 62,429.68 54,86983 
M402A10028'40 M402A10023'09 870 54 25.04 18.78 87.43 -0.0011 00090 90 0000383 102.37 96 103.85 90 87.43 112.47 787,156.79 691,83702 
M402A10032'40 M402A10028'40 399 54 35.67 18.81 8766 -0.0011 00090 90 0.000385 102.61 96 104.12 90 8766 123.33 361,006.39 317,290.77 
M402A10036+ 79 M402A10032'40 433 54 32.39 18.87 87.84 -0.0011 0.0091 B4 0.000558 102B2 90 105.5B B4 87 B4 120.23 344,32B.OB 299,94B.02 
M40ZAlOO40i-28 M402A10D36+ 79 361 54 29.03 lB 92 87.96 ·0.0011 0.0091 B4 0000559 102.97 90 105.73 B4 87.96 116.99 2B7,07260 250,07213 
M402A1004S+95 M402A/O040+ 28 559 54 33.82 18.97 BB.07 -00011 0.0091 B4 0.000561 103.11 90 105.B6 84 BB.07 12189 444,525.17 387,230.81 
M402A10049+QO M402A10045+95 307 54 2B.71 lB.99 BB.14 ·0,0011 0.0091 84 0.000562 103.19 90 105.94 B4 BB.14 11685 244,131.00 212,66522 
M402ND051 +91 M40ZAlOO49+QO 252 54 31,72 18,99 88.19 ·00011 0.0091 84 0.000562 103.24 90 106.00 B4 66.19 119.91 200,394.17 174,565.59 
M402A10054+21 M402A10051'91 255 54 3519 19.06 8823 -0.0011 00091 84 0.000563 103.33 90 106.05 B4 8823 123.42 202,77982 176,643.75 
M402A10060'68 M402A10054'21 645 54 2972 31.63 88.35 ·0.0004 0.0058 84 0.000564 112.36 96 126.14 90 10620 135.92 583,5B1.76 512,913.65 
M402A10061 '67 M402A10060+68 99 54 31,88 31.61 88.37 -00004 0.0058 84 0.000565 112.36 96 120.17 90 106.22 138.10 89,573.01 78,72628 
M402A10065+95 M402A10061+67 510 54 32.39 31.54 66.46 -0.0004 0.0059 64 0.000566 112.40 96 126.30 90 106.33 13672 461,43674 405,55963 
M402A10072+ 77 M402A10065+95 691 54 31,52 31,50 86.60 -0.0004 0.0059 64 0000566 11250 96 12650 90 106.50 13802 625,201.54 549,493,54 
M402A10080+ 76 M402A10072+ 77 608 54 32.23 31.45 6680 ·0.0004 00060 84 0.000570 11266 96 126.78 90 106.74 138.97 731,060.56 642,53369 
M402A10065' 50 M402A1008Q+ 78 400 54 35.67 31.43 88.89 -0.0004 0.0060 64 0.000571 112.73 96 126.91 90 106.85 142.52 361,911.17 318,085.99 
M402A10086+56 M402A1DOB5+50 151 54 29.26 31.43 88,94 -00004 0.0060 84 0.000572 112.77 96 126.98 90 106.91 136.17 136,621.47 120,07746 
M402NOOBB+51 M402AJOOS6+56 166 54 24.42 3145 66.99 ·0.0004 0.0060 84 0.000573 112.84 96 127,05 90 106.97 131.39 152,00269 133,59611 
M402AJOO96+65 M402AJOOSB+51 820 54 31.72 31.56 89.19 -0.0004 0.0060 84 0.000575 113.10 96 127.34 90 10721 13893 741,91789 652,07627 
M402AJOl 03+ 76 M402A1oo96+65 711 54 21,89 31.63 89,37 -0,0004 0.0060 84 0.000577 11332 96 127.60 90 107.42 12931 643,297.10 565,397.84 
M402N0105+11 M402A101 03' 76 135 54 53.47 31.66 89.42 ·0.0004 00060 84 0000576 11339 96 12767 90 107.48 160.95 122,14502 107,354_02 
M402A10109+91 M402A10 105. 11 807 54 2508 31.70 89.67 -0.0004 00060 84 0000581 113.66 96 128.02 90 10778 13286 730,15578 641,738.48 
M402A10113+81 M402A10109'91 345 54 3939 31.77 8976 -0.0004 00060 84 0.000582 113.79 96 128.15 90 10789 147.28 312,148.38 274.349.16 
M402A10 117+43 M402,AJ0113+B1 695 54 40.78 42,22 9001 0.0002 0.0034 64 0.000586 121.44 96 128.51 90 10819 148.97 628,82065 552,674.40 
M402,AJ0 120+ 25 M402N0117+43 126 54 41,74 42.22 90,06 0.0002 0.0034 84 0.000586 121.49 96 12858 90 108.25 149.99 114,002.02 100,197.09 
M402B/0123+40 M402AJ0120+25 306 54 36.97 42.20 90.17 0.0002 0.0034 84 0.000588 121,58 96 126.74 90 108.38 145.35 278,671 60 244,92621 
M402B/0136+74 M402B/0123+40 1160 48 31.40 33.7B 8360 ·0.0001 00045 66 0001829 109.37 78 13052 72 10543 136.83 

-- 692,861.97 590,36759 

DESIGN CONDITION: OPTION NO.6. TOTAL ESTIM. CONST COST = $12,194,932.56 $10,686,17650 
DESIGN YEAR 2050 

F.W. Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,004_81 20,981.33 

2050 Eq. Pop. = 
2050 Sew. Ac. = 

Constant Inlel Flow = 

129,161.14 
26,316.11 

6.00 
+ Engr., ROW, Finane., Canting (1_5x) = $18,292,398.84 $16,029,264.76 

NOTES: UPSTREAM MAIN/STATION Upstream Sla. ot Pipe Based on City at Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF, "A", COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP, 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM. PARL PIPE COST 

12/31/1999,10:42 AM 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feel 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGO based on Ft Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Fl. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = 11629 6 x n x MGO·1.54/ 0"(BI3) ]"2, n = 0_0145 
Calculated Design Flow in MGD Based on Computed Coef. HA" and "B" and Design Penod Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = 1 0"(8/3) x s"(ll2) 11629.6 x n ]/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel pipe Capacity in MGD = (0"(8/3) x s"(1/2) 11629.6 x n J /1_54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe::: Area of Pipe (Sq. In.) x $0. 125/sq. in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0. 125/sq. in. x length (Fl.) 

COFW Option 6a_xls 

OPTION 6a 

Cities Served by City of Fort Worth Big Fossil Outfall 
including only Hallom City and Hallam City Lillie FOSSIl, 
plus Marine Creek Area, year 2020 BFX Area, and 
Constant 6.0 MGO Intel Facility Flow. 
The Cities of NRH and Richland Hills are not Included 
in this model. Those cities are served by the 
TCWSC hne 
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BIG FOe jEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION Ifeet) 

M402NOOOQ+50 M2BON0304+97 102 
M402A1OO2Q+11 M402NOOOQ+50 1726 
M402NOO2Q+-90 M402A10020+17 73 
M402A10022+40 M402NQ020+90 150 
M402A10023+09 M402NOO22+40 69 
M402A1002B+40 M402A10023+09 B70 
M402A10032+40 M402NOO2B+40 399 
M402A10036+ 79 M402A10032+40 433 
M402A1004Q+28 M4Q2A10036+ 79 361 
M402AJOO45+95 M402NQ040+26 559 
M402A10049+00 M402AJOO45+95 307 
M402N0051 +91 M402N0049+QO 252 
M402N0054+21 M402N0051 +91 255 
M402NOO60+68 M402N0054+21 645 
M402A1OO61 +67 M402N0060+68 99 
M402N0065+95 M402N0061 +67 510 
M402A100n+ 77 M402N0065+95 691 
M402A10080+ 78 M402N0072+ 77 808 
M402A10085+50 M402NOOBO+78 400 
M402A10086+56 M402NOO85+50 151 
M402N0088+51 M402NOO86+56 16B 
M402N0096+65 M402NOO88+51 820 
M402N01 03+76 M402A10096+65 711 
M402A10105+11 M402A10103-t 76 135 
M402A10109+91 M402N0105+11 B07 
M402A10113+81 M402A10109+91 345 
M402N0117+43 M402A10113+81 695 
M402A10120+25 M402A10117+43 126 
M402B/0123+40 M402A10120+25 30B 
M402B/0136+74 M402B/0123+40 1160 

DESIGN CONDITION OPTiON NO.6. 
DESIGN YEAR' 2070 

NOTES: UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 

12/3111999,10:42 AM 

OPTION. lEAR 2070 TABLE F·7 

EXIST 2000 2020 MODEL MODEL 2070 PROP REPL PROP PARL ESTIM ESTIM 
PIPE MODEL MODEL 2070 2070 PROP H.G DESIGN REPL. PIPE PARL PIPE BOTH REPL. PARAL 

EXIST. DIA CAP. FLOW FLOW COEF. COEF DIA SLOPE FLOW PIPE CAP PIPE CAP CAP PIPE PIPE 
lin) IMGD) IMGDI IMGD) "A" "B" lin) Iftlfoot) IMGD) lin) IMGD) (in) .J.MGD) IMGD) COST COST 

54 222.11 1B.94 B3.62 -0.0010 0.OOB4 90 0.000350 100.6B 96 9932 90 B362 30573 $92.2B735 $B1.111.93 
54 34.03 18.71 B6.59 -0.0011 0.00B9 90 0000375 102.9B 96 102.B5 90 86.59 120.62 1,561,646.69 1,372,541,04 
24 -70.57 1B.71 B661 -00011 0.00B9 90 0.000375 102.99 96 102.BB 90 66.61 16.04 66,048.79 56,05069 
24 0.00 1B.71 B661 -0.0011 0.OOB9 90 0.000375 102.99 96 102.8B 90 B6.61 B6.61 135.71669 119,282.25 
24 74.31 1B.71 86.64 -0.0011 000B9 90 0.000376 103.02 96 102.91 90 B6.64 16095 62.4296B 54,869.83 
54 25.04 1B7B BlA3 -0.0011 0.0090 90 0.0003B3 103.7B 96 103.B5 90 B743 112.47 787.156.79 691.B37.02 
54 35.67 1B.B1 B7.66 -0.0011 0.0090 90 0.0003B5 10402 96 104.12 90 B7.66 123.33 361.00639 317.290.77 
54 32.39 1B.B7 B7.84 -0.0011 0.0091 B4 0.00055B 104.25 96 125.41 90 10558 137.97 391.768.B4 344,328.08 
54 29.03 1B92 B7.96 -0.0011 00091 B4 0.000559 104.41 96 125.58 90 105.73 134.76 326.624 B3 2B7.072.60 
54 33.82 18.97 88W -0.0011 0.0091 B4 0000561 104.56 96 125.74 90 105.86 139.68 505.770.B6 444,525.17 
54 28.71 18,99 BB14 -0.0011 0.0091 B4 0.000562 104.65 96 125,84 90 105.94 134,65 277.76682 244.131.00 
54 31.72 lB,99 BB.19 -0.0011 0.0091 B4 0000562 104.69 96 125.91 90 10600 137,72 228,004,04 200,394.17 
54 35.19 19.06 B8.23 -0.0011 0.0091 84 0.000563 104.B1 96 125.97 90 106.05 141,24 230,718.37 202,77982 
54 29.72 31.63 B8.35 -0.0004 0.005B 84 0.000564 119.76 96 126.14 80 106.20 135.92 583,581.76 512,913.65 
54 31.8B 31.61 BB.37 -0.0004 0.005B B4 0000565 119.76 96 126.17 90 106.22 138.10 89.573,01 78.7262B 
54 32.39 31.54 88.46 -0.0004 0.0059 84 0.000566 119.75 96 126,30 90 106,33 13B72 461.43674 405,55963' 
54 31.52 31.50 BB.60 -0.0004 0.0059 84 0.00056B 119.83 96 126.50 90 106.50 138.02 625,201.54 

549.49354
1 54 3223 31.45 88,80 -00004 0.0060 84 0.000570 119.94 96 126.78 90 106.74 138.97 731.06056 642,53369 

54 3567 31.43 8B89 -0.0004 0.0060 B4 0.000571 119.99 96 12691 90 10685 142.52 361.911,17 31B.OB599 
54 29.26 31.43 8B.94 -0,0004 0.0060 B4 0000572 120.04 96 126,98 90 106,91 136.17 136,621,47 120,077.46' 
54 24.42 31.45 BB99 -0.0004 0.0060 B4 0.000573 120.10 96 127.05 90 106,97 131,39 152.002.69 133,59611 
54 31.72 31.56 B9.19 -0.0004 0.0060 84 0.000575 120.41 96 127.34 90 107.21 138.93 741.917.89 652,076,27 
54 21.89 31.63 89.37 -0.0004 0.0060 84 0.000577 120,65 96 127.60 90 107.42 12931 643,29710 565,397.84 
54 53.47 31.66 B9.42 -0.0004 0,0060 84 0.000578 120,72 96 127.67 90 10748 160.95 122,145,02 107.35402! 
54 25.08 31.70 B9.67 -0,0004 0,0060 84 0.000581 120.99 96 128.02 90 10778 13286 730,15578 641,73848 
54 39.39 31.77 89.76 -0.0004 0.0060 84 0.000582 121.15 96 128,15 90 107,89 147,28 312,148.38 274.349.16 
54 40.7B 42.22 9001 0.0002 00034 B4 0.0005B6 133.71 96 12851 90 108.19 148.97 628.820.65 552,674.40 
54 41.74 42.22 90.06 0.0002 0.0034 84 0.000586 133.75 96 128,58 90 10B.25 149.99 114,002.02 100,197.09 
54 36.97 42.20 90.17 00002 00034 84 0.0005B8 133.B3 96 128.74 90 108.38 14535 278.671.60 244,92621 
4B 31.40 33.78 83.60 -0.0001 0.0045 66 0.001829 11820 78 130.52 72 105.43 136.83 692.861.97 ?~9d67.591 

F.W, Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,004.81 20,961.33 

2070 Eq. Pop. = 148.253,92 
2070 Sew, Ac. = 28.780.92 

TOTAL ESTIM. CONST. COST = 
+ Engr ,ROW. Finane,. Conting. (1.5x) = 

$12.432,355.48 $10,908,281.81 
$1B.648.53322 $16,362.42272 

Constanllnlel Flow = 6 00 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sla. of Pipe Based on City of Fort Worth Masler Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on H Worth Masler Plan Data using Colbrook-Whlte equations 
Year 2000 flow Rate in Fl. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft, Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute DeSign Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed HydrauliC Gradient Slope of Model Pipe Using Mannings Eqn .. s = [1629.6 x n x MGD·1.54' 0"(8/3) )"2, n = 0,0145 
Calculated Design Flow in MGO Based on Computed Coef. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = I 0"(8/3))( 5"(1/2) 11629.6 x n )/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (0"(8/3) x s"(1/2) /1629.6 x n )/1 ,54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq, In,»)( $0.125/sq in. x length (Fl.) 

COFW Option 6a.xls 

OPTION 6a 

Cities Served by Cily of Fort Worth Big Fossil Outfall 
including only Hallam City and Haltom City little Fossil. 
plus Marine Creek Area, year 2020 BFX Area, and 
Constant 6.0 MGD Inlel Facilily Flow. 
The Cities of NRH and Richland Hills are not included 
in this model. Those cities are served by the 
TCWSC line 
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OPT/ON 6b 



BIG FO,. _ ,;EWER STUDY 

UPSTREAM 
MAIN/STATION 

TCWSCiOOOO+20 
TCWSC/OOOl +00 
TCWSC/OOO4+27 
TCWSC/0009+ 33 
TCWSC/oo17+56 
TCWSCIOO19+45 
TCWSC/OD25+ 17 
TCWSC/OO30+53 
TCWSC/OO36+89 
TCWSC/0044+92 
TCWSC/OO53+ 70 
TCWSC/OO59+40 
TCWSCi0059+99 
TCWSC10068+65 
TCWSCi0076+00 
TCWSC/A-B/OOOO+OO 
TCWSC·NOO03+40 
TCWSC·AIOO06+17 
TCWSC-NOOO7+96 
TCWSC-AlOO15+30 
TCWSC·AlOO17+50 
TCWSC-N0039+61 
TCWSC-B/0001+148 
TCWSC-B/OOOl +28.94 
TCWSC-B/OOOl +34.94 
TCWSC·B/OOOl +46.94 
TCWSC-8/0001 +73.07 
TCWSC·B/OOO3+02 
TCWSC-B/0005+96 
TCWSC-8/0008+15 
TCWSC-B/OOll +93 
TCWSC·B/0012+35 

DESIGN CONDITION: 

NOTES: 

DOWNSTREAM LENGTH 
MAIN/STATION (feel) 

L995710001+32 
TCWSC/0000+20 
TCWSC/OOOl +00 
TCWSC/0004+27 
TCWSC/OOO9+33 
TGWSC!OO17+56 
TGWSC/OO19+45 
TCWSC/OD2S+17 
TCWSC/OO30+53 
TCWSCfOQ36+69 
TCWSC/0044+92 
TCWSC/0053+ 70 
TCWSC/0059+40 
TCWSC/0059+99 
TCWSC/0068+65 
TCWSCi0076+00 
TCWSC/A-B/OOOO+OO 
TCWSC-NOO03+40 
TCWSC-NOO06+17 
TCWSC-AIOO07+96 
TCWSC·AlOO15+30 
TCWSC·AlOO17+50 
TCWSC-AlO039+61 
TCWSC-B/OOO1+14,e 
TCWSC-B/OOOl +28.94 
TCWSC-B/OOOl +34.94 
TCWSC-B/OOOl +46.94 
TCWSC-B/OOOl +73.07 
TCWSC-B/OO03+02 
TCWSC·81OO05+96 
TCWSC-8/0008+15 
TCWSC-B/0011 +93 

OPTION 6b 
2000 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H G SLOPE 
DESIGN FLOW 
PROP, REPL. PIPE 
REPL, PIPE CAP. 
PROP, PARL. PIPE 
PARL. PIPE CAP, 
BOTH CAP, 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

20 
80 

327 
506 
823 
189 
572 
536 
638 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

12/31/1999,10:42 AM 

OPTION _ {EAR 2000 fABLE K·l 

EXIST 2000 2020 MODEL MODEL 2000 PROP REPL PROP PARL ESTIM ESTIM. 
PIPE MODEL MODEL PROP H.G. DESIGN REPL PIPE PARL PIPE BOTH REPL. PARAL. 

EXIST. DIA. CAP. FLOW FLOW COEF. COEF DIA. SLOPE FLOW PIPE CAP PIPE CAP. CAP. PIPE PIPE 
(in) (MGD) (MGD) (MGD) "A" "B" (in) (flffool) . .lMGQL _lin) .JMGD) (in) (MGD) (MGDl COST COST I 

36 142.07 1084 16.87 0.0029 -0.0155 54 0.000217 20.01 60 22.34 54 1687 158.94 $7,06858 $5,72555 1 

36 44.89 10.86 16.96 0.0029 ·0.0158 54 0,000219 20.12 60 22.46 54 16.96 61.85 28,27431 22,902.191 
36 13.97 10.91 1730 0.0031 ~O.O169 54 0,000228 2055 60 22,91 54 17.30 31.27 115,571.24 93,612.71 : 
36 1016 10.95 17.76 0.0033 -00185 54 0000241 21.13 60 23.52 54 17.76 27.92 178,835.01 144,85636 
36 10.25 10,98 1B.26 0.0036 -0.0203 54 0.000254 21.76 60 24.18 54 18.26 28.51 290,871.96 235,606 29 
36 10.00 10.98 18.35 0.0036 -0,0206 54 0000257 21.87 60 24.30 54 ~8.35 28.35 66,798.06 54,106.43 
36 10.20 11.00 lB.58 00038 ·0.0214 54 0.000263 22.16 60 24.61 54 18.58 26.78 202,161.32 163.750.67 
36 10.29 11,00 lB.B1 0.0039 -0.0223 54 0,000270 22,45 60 24.91 54 18.81 29.10 189,437.88 153.444.68 
36 10,13 11.00 lB.99 0.0040 -0.0230 54 0,000275 22.68 60 25.15 54 18.99 29.12 224,78076 182,072.42 
36 10,18 11.02 19,17 0.0041 ·0.0236 54 0.000280 22.91 60 25.39 54 19.17 29.35 283,80339 229,880.74 
36 10,25 11.02 1929 0.0042 ·0.0241 54 0.000284 23.06 60 25.55 54 19.29 29.54 310,310.55 251,351 55 
36 1020 11.05 19.33 0.0042 ·0,0241 48 0000534 2311 54 26.46 48 1933 29.53 163,178.11 128,93085 
36 9,95 11.07 19,33 0.0041 -00240 48 0.000534 23.10 54 26.46 48 1933 29.28 16,89037 13,345.47 
36 10.22 11.09 19.35 0.0041 ·0.0240 48 0.000535 23.13 54 26.49 48 19.35 29.57 247,916.22 195,884.42 
36 10.04 11.11 19.38 0.0041 -0.0240 48 0000537 23.16 54 26.53 48 19.38 29.42 210.41388 166,25294 
27 12,53 11.34 19.42 0.0040 ·00231 42 0.001099 23.18 54 37.96 48 2773 4026 214}08.04 169,64586 
36 10.22 11.16 19.40 0.0041 -0.0238 48 0,000538 23.18 54 2656 48 1940 29.62 97,334.31 76,906121 
36 10.13 11.18 19.40 0.0041 ·0.0237 48 0000538 2318 54 26.56 48 19.40 29.53 79,29884 62,655.87 
30 8.88 11.18 19.40 0.0041 ·00237 42 0.001097 23.18 48 27,70 42 1940 28.28 40.488.81 30,999251 
30 10.86 11.21 19.40 0.0041 -0.0236 42 0.001097 23.18 48 27.70 42 19AO 3026 166,026.75 127,11423 
27 21.09 11.23 19.40 0.0041 ·0,0235 42 0001097 23.17 48 27.70 42 19.40 40.49 49}62.79 38.09963 
27 6.66 11.32 19.40 0.0040 -0.0231 42 0.001097 23.16 48 27.70 42 19.40 2606 500,11600 382,901.31, 
27 8.08 023 -0.16 -0,0002 0.0017 30 0.000000 ·023 48 0.56 42 0.39 8.47 2.261.94 1,731 80 
16 ·16.02 0.23 -0.16 -0.0002 0.0017 30 0.000000 -0.23 48 0.56 42 039 ·1563 2,940.53 2,251341 
16 0.00 0.23 -016 -00002 0.0017 30 0.000000 ·0.23 48 056 42 0.39 0.39 1,357.17 1.039.08 
16 000 0.21 ·016 -00002 00016 30 0000000 ·023 48 0.56 42 0,39 0.39 2}14.33 2.078.16 
16 11.50 0,21 ·0.14 -0.0002 0.0015 30 0.000000 ·0.21 48 049 42 0.34 11.84 5,654.86 4,329.50 
27 8.97 11.37 19.42 0.0040 ·0.0230 42 0.001099 23.18 48 27.73 42 19.42 28.39 68.310.73 52,30040 
30 11.53 11.39 19.42 00040 ·00229 42 0.001099 23.18 48 27.73 42 19.42 3095 66}27.37 51,088.14 
27 9.86 ·002 0.00 0.0000 ·0,0001 30 0.000000 0.00 36 0.00 30 000 9,86 19,085.16 13,25358 
27 25.47 9.24 12.30 00013 -0.0052 30 0.002653 14.41 36 20.00 30 12.30 37.77 45,804.38 31,808.60 
27 24.49 9.27 12.30 0.0013 ·0.0051 27 0004654 14.41 30 16.29 18 4.17 28.66 7,51036 2.703.73 

TOTAL ESTIM. CONST. COST = $3,906.414.01 F .W. Model Eq. Pop. = 
F ,W. Model Sew. Ac. = 

17.43050 20,657.50 
2.55082 2,764.11 

2000 Eq. Pop. = 23,952.45 
2000 Sew. Ac. = 3,176.17 + Engr., ROW. Finane., Canting. (1.5x) = $5,859,621.02 

$3,092.629.89 
$4.638,944.84 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Lenglh of Pipe Segment in Feel 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook·While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in FI. Worth Masler Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Masler Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = (1629.6 x n x MGO·'.54 I 0"(8/3) )"2. n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coet. "N and "B" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = I 0"(813) x s"(1/2) 11629 6 x n )/1 .54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (0"(8/3) x s"(1/2) 11629.6 x n J 11.54 
Combined Capacily of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In ) x $0. 125/sq. in, x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe == Area of Pipe (Sq. In.) x $0.125/sq. in. x Length (Ft.) 

TCWSC Option 6b.xls 

OPTION 6b 

Includes Flows from Richland Hills 
and North Richland Hills, which is 
the current condition 
Assumes R. Hills and NRH will 
not be connected to the COFW 
BIQ Fossil line 
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BIG FOe ,EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION 

TCWSC10000+20 19957/0001+32 
TCWSClOOO1 +00 TCWSC/OOQO+20 
TGWSCIOOO4+27 TCWSC/OOOl +00 
TCWSC/OOO9+33 TCWSCIOOO4+27 
TCWSCJOO17+56 TCWSC10009+33 
TCWSCIOO19+45 TCWSC/OO17+56 
TCWSC/0025+17 TCWSC/OO19+45 
TCWSCIOO30+53 TCWSCI0025+17 
TCWSCIOO36+89 TCWSCIOO3D+S3 
TCWSCi0044+92 TCWSC/0036+89 
TCWSCI0053+ 70 TCWSC/0044+92 
TCWSCIOO59+4D TCWSC/0053+ 70 
TCWSCIOO59+99 TCWSC/OO59+40 
TCWSC10068+65 TCWSCIOO59+99 
TCWSC/0076+00 TCWSC/0068+65 
TCWSC/A-BJOOOO+OO TCWSC/0076+DO 
TCWSC-AIOO03+40 TCWSC/A-8/00DO-+-00 
TCWSC-NOO06+17 TCWSC-NOO03+40 
TCWSC-AfOO07+96 TCWSC-.A/OO06+17 
TCWSC-NOO15+30 TCWSC-NOOO7-+-96 
TCWSC-AlOO17+50 TCWSC-N0015-+-30 
TCWSC-Al0039+61 TCWSC-AlOO17+50 
TCWSC-B/0001+14.8 TCWSC-AlOO39-+-61 
TCWSC-B/0001 -+-28.94 TCWSC-B/OOO1-+-14.B 
TCWSC-B/OO01+34.94 TCWSC-BI0001 -+-28.94 
TCWSC-B/OOO1 -+-46.94 TCWSC-B/0001+34.94 
TCWSC-B/0001 +73,07 TCWSC-B/OOOl -+-46.94 
TCWSC-81OO03+02 TCWSC-BJOOO1 -+-73.07 
TCWSC-81OO05+96 TCWSC-810003+02 
TCWSC-B/OOO8+15 TCWSC-8/0005+96 
TCWSC-B/OO11+93 TCWSC-8/0008+ 15 
TCWSC-8/0012+35 TCWSC-B/0011-+-93 

DESIGN CONDITION: OPTION 6b 
2005 

NOTES' UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEl FLOW 
COEF, "A", COEF. "8" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPl. PIPE CAP, 
PROP. PARl. PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTlM, REPL. PIPE COST 
ESTIM, PARL PIPE COST 

12/31/1999.10:43 AM 

(feel) 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTION .EAR 2005 

EXIST. 2000 2020 MODEL MODEL 2005 PROP REPl. PROP PARl. ESTIM. 
PIPE MODEL MODEL PROP. H.G. DESIGN REPl. PIPE PARL PIPE BOTH REPL 

EXIST.DIA CAP. FLOW i.LO~ COEF. COEF. DlA SLOPE FLOW PIPE CAP. PIPE CAP. CAP PIPE 
(in) (MGD) (MGDI MGD "A" "B" (in) (Moot) (MGD) (in) (MGD) (in) (MGD) (MGD) COST 

36 14207 10.84 1687 00029 -0.0155 54 0.000217 21.10 60 2234 54 16.87 158.94 $7.068.58 
36 44.89 10.86 16.96 0.0029 -0.0158 54 0.000219 2122 60 22.46 54 16.96 61.85 28.274.31 
36 13.97 10.91 17.30 0.0031 -0.0169 54 0000228 21.66 60 22.91 54 17.30 31,27 115,57124 
36 10.16 10.95 1776 0.0033 -0.0185 54 0.000241 22.27 60 2352 54 1776 27.92 178,835.01 
36 10.25 10.98 18.26 0.0036 -0.0203 54 0000254 22.93 60 24.18 54 18.26 28.51 290.871.96 
36 10.00 10.98 18.35 0.0036 -0.0206 54 0.000257 2305 60 24.30 54 18.35 28.35 66,79806 
36 10.20 11.00 18.58 0.0038 -0.0214 54 0.000263 23.35 60 24.61 54 18.58 ; 2878 202,161.32 
36 1029 11.00 18.81 0.0039 -0.0223 54 0000270 2366 60 24.91 54 18.81 29.10 189.437,88 
36 10.13 11.00 18,99 0.0040 -00230 54 0.000275 23.90 60 25.15 54 18.99 29.12 224,780.76 
36 1018 11.02 19.17 0.0041 -0.0236 54 0,000280 24.13 60 25.39 54 19.17 29.35 283,803.39 
36 10.25 1102 19.29 0.0042 -0.0241 54 0000284 24.29 60 25.55 54 19.29 29.54 310,310.55 
36 10.20 11.05 19.33 0.0042 -0.0241 48 0.000534 24.34 54 26.46 48 1933 29.53 163,178.11 
36 9.95 11.07 19.33 0,0041 -0.0240 48 0.000534 24.34 54 26.46 48 19.33 2928 16.890,37 
36 10.22 11.09 19.35 0.0041 -0,0240 48 0.000535 24.36 54 26.49 48 19.35 29.57 247,91622 
36 10.04 11.11 19.38 0.0041 -0.0240 48 0.000537 24.40 54 26.53 48 19.38 29.42 210.413.88 
27 1253 11.34 19.42 0.0040 -0.0231 42 0.001099 24.43 54 37.96 48 27.73 40.26 214.708.04 
36 10.22 11.16 19.40 0.0041 -0.0238 48 0000538 24.42 54 26,56 48 19.40 29.62 97.334.31 
36 10.13 11.18 19.40 00041 -0,0237 48 0.000538 24.42 54 26.56 48 19.40 2953 79,29884 
30 8.88 11.18 19.40 0.0041 -0,0237 42 0.001097 24,42 48 27.70 42 1940 28,28 40,488.81 
30 10.86 11.21 19.40 0.0041 -0.0236 42 0.001097 24,42 48 27.70 42 19.40 30.26 166,026.75 
27 21.09 11.23 1940 0.0041 -0.0235 42 0.001097 24.41 48 27.70 42 19,40 40.49 49,762.79 
27 6.66 11.32 19.40 0.0040 -0.0231 42 0.001097 24.40 48 27.70 42 19.40 26.06 500.116,00 
27 8.08 0.23 -0.16 -00002 0.0017 30 0,000000 -0.24 48 0.56 42 0.39 8.47 2.261,94 
16 -16.02 0.23 -0.16 -0.0002 00017 30 0.000000 -0.24 48 0.56 42 0.39 -15.63 2.940.53 
16 000 0.23 -0.16 -0,0002 0.0017 30 0.000000 -0.24 48 0.56 42 0.39 0.39 1.357.17 
16 0.00 0.21 -0.16 -0.0002 0.0016 30 0.000000 -0.24 48 0.56 42 0.39 0.39 2.714.33 
16 11.50 0.21 -0.14 -0.0002 0,0015 30 0000000 -021 48 049 42 0.34 11.84 5,65486 
27 8.97 11.37 1942 0.0040 -0.0230 42 0.001099 24.42 48 27.73 42 1942 28.39 68,310.73 
30 11,53 11.39 19.42 0.0040 -0.0229 42 0.001099 24.42 48 27.73 42 19.42 3095 66.727.37 
27 9,86 -0.02 000 0.0000 -0.0001 30 0.000000 0.00 36 0.00 30 0.00 986 19.085.16 
27 2547 9.24 12.30 00013 -0.0052 30 0.002653 15.22 36 20.00 30 12.30 37.77 45.804.38 
27 24.49 9.27 1230 0.0013 -0.0051 27 0.004654 15.22 ~~29_ 18 4.17 28.66 7.510.36 

F,W. Model Eq. Pop. = 
F.W. Model Sew. Ac. = 

17 ,43050 20.657.50 
2,550.82 2.76411 

2005 Eq Pop. = 25,333.66 
2005 Sew, Ac. = 3,363.38 

TOTAL ESTIM. CONST. COST = 
-+- Engr. ROW. Finane., Conling. (1 ,5x) = 

$3,906,414.01 
$5,859,621.02 

Upstream Sla. ot Pipe Based on City of Fort Worth Masler Plan DeSignations. Stations confirmed by Field Survey 
Downstream Sta_ of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
Length of Pipe Segment in Feel 
Existing Pipe Diameter in Inches 
Existing Gravity Flow CapaCity of Pipe in MGD based on FI. Worth Master Plan Dala using Colbrook-While equations 
Year 2000 Flow Rate in Ft Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used 10 Compute Design Flows based on Model Flows: Flow:c A x Eq Pop, + 8 x Sewered Acres 
Proposed Diameter Pipe shown in Ft Worth Master Plan for the Year 2020 DeSign 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s '" 11629.6 x n x MGD-1.541 0"(8/3) 1"2. n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coer "A" and "8" and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

Proposed Replacement Pipe CapaCity in MGD = r 0"(8/3) x s"(1/2) 11629.6 x n 1/1.54 
Proposed Parallel Pipe in Inches 

Proposed Parallel Pipe Capacity in MGD = I D"{8/3) X s"{ 1/2) 11629,6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 

Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In,) x $0,125/sQ. in. x Length (Ft.) 
Estimaled Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0, 125/sq. in, x Length (Ft.) 

TCWSC Option 6b,xls 

OPTION 6b 

Includes Flows from Richland Hills 
and North Richland Hills, which is 
the current condition. 
Assumes R. Hills and NRH will 
not be connected to the COFW 
Big Fossil line 

TABLE K-2 

ESTIM. 
PARAL 

PIPE 
COST 

$5,72555 
22,902.19 
93,612.71 

144,856.36 
235,606.29 

54,106.43 
163,750.67 
153.444.68 
182,072.42 
229,880.74 
251,35155 
128,930.85 

13,345.47 
195,884.42 
166.252.94 
169.64586 

76.906,12 
62.65587 
30.999,25 

127,11423 
38.09963 

382.901,31 
1.731.80 
2,251.34 
1.039.08 
2.078.16 
4.32950 

52.30040 
51.088.14 
13.253,58 
31.80860 

2.703.73 

$3092,62989 
$4,638,94484 
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BIG FO~,- _ .::iEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/ST A TlON 

TCWSC/OOOO+20 19957/0001+32 
TCWSC/OOOl +00 TCWSC/ODOO+20 
TCWSC/0004'27 TCWSC/OO01+00 
TCWSC/0009.33 TCWSC/0004'27 
TCWSCIOO17·56 TCWSC10009'33 
TCWSC/0019.45 TCWSCI0017'56 
TCWSC/0025'17 TCWSC/0019'45 
TCWSC/0030'53 TCWSC10025'17 
TCWSC/0036.89 TCWSC10030+53 
TCWSC10044+92 TCWSC/0036+89 
TCWSC/0053+ 70 TCWSC10044'92 
TCWSC/0059+40 TCWSC/0053+70 
TCWSC/OO59+99 TCWSCIOO59+40 
TCWSCIOO68+65 TCWSC/0059+99 
TCWSCID076+00 TCWSC/006B+65 
TCWSCJA-B/OOOO+OO TCWSC10076"'00 
TCWSC-AJOOO3+40 TCWSCJA-B/OOOO+OO 
TCWSC-N0006+ 17 TCWSC-AIOO03+40 
TCWSC-A/O007 +96 TCWSC-NOO06+17 
TCWSC-AJOO15+30 TCWSC·NOO07+96 
TCWSC-AlO017+S0 TCWSC-AlOO15 ... 30 
TCWSC-AJ0039+61 TCWSC-/V0017+50 
TCWSC·B/OO01"'14.8 TCWSC-AJOo39+61 
TCWSC-BJOOO1"'28.94 TCWSC-BIOO01 + 14.8 
TCWSC-B/OO01+34.94 TCWSC-BJOO01 ... 26.94 
TCWSC-8/0001+46.94 TCWSC·BIOO01+34.94 
TCWSC-B/0001 +73.07 TCWSC-B/OOO 1 +46 .94 
TCWSC-BI0003+02 TCWSC-8/0001 + 73.07 
TCWSC-B/OOO5+96 TCWSC-B/0003'02 
TCWSC-B/0008'15 TCWSC-BIOO05'96 
TCWSC-B/OO 11+93 TCWSC-B/0008+ 15 
TCWSC·BI0012+35 TCWSC·B/0011+93 

DESIGN CONDITION: OPTION 6b 
2010 

NOTES: UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "8" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
80TH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12/31/1999, 10:43 AM 

(feeJ) 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTION ..... YEAR 2010 TABLE K-3 

EXIST 2000 2020 MODEL MODEL 2010 PROP. REPL PROP PARL ESTIM ESTIM 
PIPE MODEL MODEL PROP. HG DESIGN REPL. PIPE PARL. PIPE BOTH REPl PARAL 

EXIST. DIA CAP. FLOW ~LO~ COEF. COEF. D~ SLOPE FLOW PIPE CAP. PIPE {(AP~J CAP PIPE PIPE 
. (ill) (MGD) IMGDl MGD "A" "8" {in {Mooll {MGDl {,nJ .(MGD) (in) MGD (MGDl COST COST 

36 14207 10-64 1687 00029 -00155 54 0000217 23.81 66 28.81 60 2234 164.41 $8,55298 $7.06858 
36 44.89 10.86 16.96 0.0029 -0.0158 54 0.000219 23.96 66 28.96 60 22.46 67.35 34.211 92 28,274.31 
36 13.97 10.91 17.30 0.0031 -0.0169 54 0.000228 24.54 66 29.54 60 22.91 36.88 139.841.20 115.571.24 
36 10.16 10.95 17.76 0.0033 -0.0185 54 0.000241 25.34 66 3033 60 2352 3368 216,390.36 178,835.01 
36 10.25 10.98 18.26 0.0036 -0.0203 54 0.000254 26.22 66 3118 60 24.18 3443 351,955.08 290,871.96 
36 1000 10.98 18.35 0.0036 -0.0206 54 0.000257 26.38 66 31.34 54 18.35 28.35 80,82565 54,10643 
36 1020 1100 18.58 0.0038 -0.0214 54 0000263 26.78 66 31.73 54 18'58 28.78 244,615.19 163,75067 
36 10.29 11.00 18.81 0.0039 -0.0223 54 0.000270 27.19 66 32.12 54 18.81 29.10 229,219.83 153.44468 
36 1013 11.00 18.99 0.0040 -0.0230 54 0.000275 27.51 60 25.15 54 18.99 2912 224,780.76 182,072.42 
36 10.18 1102 1917 0.0041 -0.0236 54 0.000280 27.82 66 32.74 54 19.17 2935 343.402.10 229,880.74 
36 10.25 11.02 19.29 0.0042 -0.0241 54 0.000284 2804 66 32.94 54 19.29 29.54 375.475.77 251,351.55 
36 10.20 1105 19.33 00042 -00241 48 0000534 28.09 60 35.05 48 1933 2953 201,45446 128.930.85 
36 9.95 11.07 19.33 0.0041 ·0.0240 48 0000534 28.08 60 35.05 48 1933 29.28 20.85230 13.345.47 
36 10.22 11.09 19.35 0.0041 -0.0240 48 0.000535 28.10 60 35.08 48 1935 29.57 306,069.41 195.884.42 
36 10.04 11.11 19.38 0.0041 -0.0240 48 0.000537 28.14 60 35.14 48 19.38 29.42 259,770.22 166.25294 
27 12.53 11.34 19.42 0.0040 -0.0231 42 0.001099 28.08 54 37.96 48 27.73 40.26 214,708.04 169.64586 
36 10.22 11.16 19.40 0.0041 -0.0238 48 0.000538 28.15 54 26.56 48 19.40 29.62 97,334.31 76,906.12 
36 10.13 11.18 19.40 00041 -0.0237 48 0000538 28.14 54 26.56 48 19.40 29.53 79,298.84 62,655.87 
30 6.88 11.18 19.40 0.0041 -0.0237 42 0.001097 28.14 54 3792 42 19.40 28.28 51,24365 30,999.25 
30 10.86 11.21 19.40 0.0041 -0.0236 42 0.001097 28.12 54 37.92 42 19.40 3026 210,127.60 127.114.23 
27 21.09 11.23 19.40 0.0041 ·00235 42 0.001097 28.11 54 37.92 42 19.40 4049 62.981.03 38,099.63 
27 6.66 11.32 19.40 0.0040 -0.0231 42 0.001097 2806 54 37.92 42 19.40 26.06 632,95931 382.90131 
27 8.08 0.23 -0.16 -0.0002 0.0017 30 0.000000 -0.42 48 0.56 30 0.16 8.24 2.261.94 883.57 
16 .16.02 0.23 ·0.16 -0.0002 0.0017 30 0.000000 -0.42 48 0.56 30 0.16 -15.86 2.940.53 1.148.64 
16 000 0.23 -0.16 ·0.0002 00017 30 0000000 -0.42 46 0.56 30 0.16 0.16 1,357.17 530.14 
16 0.00 0.21 -0.16 -0.0002 00016 30 0.000000 -0.41 48 0.56 30 0.16 0.16 2.714.33 1,060.29 
16 11.50 0.21 -0.14 -0.0002 0.0015 30 0000000 -0.37 48 0.49 30 0.14 1164 5,65486 2,208.93 
27 697 11.37 1942 0.0040 -0.0230 42 0001099 28.06 46 2773 30 7.92 16.89 68.310.73 26,68368 
30 11.53 11.39 19.42 0.0040 -0.0229 42 0001099 28.05 46 27.73 30 7.92 19.45 66,727.37 26,065.38 
27 9.86 -0.02 0.00 0.0000 -0.0001 30 0.000000 0.01 36 000 30 000 9.66 19.085.16 13,25358 
27 2547 924 1230 0.0013 -00052 30 0.002653 16.56 36 2000 30 1230 37.77 45,80438 31.80860 
27 24.49 9.27 1230 00013 -0.0051 27 0.004654 1656 30 1629 27 12.30 36.79 7,51Q.3~ 6.083.39

1 

F.W.Model Eq.Pop.= 17,430.5020.657.50 
F.W. Model Sew. Ac. = 2.550.82 2.764.11 

2010 Eq. Pop. = 26,71486 
2010 Sew. Ac. = 3.446.17 

TOTAL ESTIM. CONST. COST; $4.608,436.86 $3.157,68996 
+ Engr, ROW, Financ. Canting (1 5x) = $6,912.655.28 $4.736,534.94 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook·While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Masler Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of ModeJ Pipe Using Mannings Eqn.: s = { 1629.6 x n x MGO*1.541 0"(8/3) )"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. HA" and H8" and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = { 0"(8/3) x s"(112) 11629.6 x n ) 11.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacily in MGD =: [0"(6/3) x s"(1/2) 11629.6 x n) 11.54 
Combined Capacity of Exisflng Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacemenl Pipe = Area of Pipe (Sq. In.) x $0.125Jsq. in. x length (Ft.) 
Eslimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0. 125/sq. in. x length (Ft.) 

TCWSC Option 6b xis 

OPTION6b 

Includes Flows from Richland Hilts 
and North Richland Hills. which is 
the current condition 
Assumes R. Hilts and NRH will 
not be connected 10 the COFW 
Big Fossil tine 

Page 1 of 1 



BIG FOe ...IEWER 

UPSTREAM 
MAIN/STATION 

TCWSCIOO00'20 
TCWSCI0001'00 
TCWSC/0004'27 
TCWSC10009'33 
TCWSC/001h56 
TCW5C/OO19+45 
TCWSCIOO25.17 
TCWSC/0030.53 
TCW5CJOO36+89 
TCWSC/0044'92 
TCWSC/0053' 70 
TCW5C/OO59+40 
TCWSC/OO59+99 
TCW5C/OO68+65 
TCWSCIOO76'00 
TCWSCIA-B/OOOO+OO 
TCWSC-AJOO03+40 
TCWSC·AIOOO6+17 
TCWSC-NOO07+96 
TCWSC-AJOO15+30 
TCWSC-AJOO17+50 
TCWSC-AlO039+61 
TCWSC-B/OOO1+14.8 
TCWSC-BIDOOl +28.94 
TCWSC-B/OOOl +34.94 
TCWSC-B/0001 +46.94 
TCWSC-B/0001<73.07 
TCWSC-BI0003.02 
TCWSC-B/OO05+96 
TCWSC-B/0008'15 
TCWSC-B/0011 +93 
TCWSC-BID012+35 

DESIGN CONDITION' 

NOTES: 

DOWNSTREAM LENGTH 
MAIN/ST A TlON (feel) 

L9957/0001+32 
TCWSC/0000.20 
TCW5C/OOO1+0a 
TCWSC/0004'27 
TCWSC/0009'33 
TCWSCIOO17.56 
TCWSC/0019.45 
TCWSCI0025.17 
TCWSC10030.53 
TCWSC/OO36+89 
TCWSC/D044+92 
TCWSC/OO53+70 
TCWSC/OO59+40 
TCWSC10059'99 
TCWSCJOO68+65 
TCWSC1D076+00 
TCWSC/A-8/0000+00 
TCWSC-AIOO03+40 
TCWSC·NOO06+17 
rCWSC-AJOOO7+96 
TCWSC-AIOO15+30 
TCWSC-AIOO17+50 
TCWSC-NOO39.61 
TCWSC·B/OOOl + 14.8 
TCWSC-B/0001 +28.94 
TCWSC-B/OOO1 +34,94 
TCWSC-B/0001 .4694 
TCWSC-B/0001.73.07 
TCWSC-B/OO03+02 
TCWSC-B/0005'96 
TCWSC·B/0008+ 15 
TCWSC-BID011 +93 

OPTION 6b 
2015 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

12/31/1999, 10:43 AM 

OPTION. {EAR 2015 TABLE K-4 

EXIST. 2000 2020 MODEL MODEL 2015 PROP REPL. PROP. PARl ESTIM. ESTIM 
PIPE MODEL MODEL PROP. H.G DESIGN REPL PIPE PARL. PIPE BOTH REPL. PARAL. 

EXIST. DIA CAP. FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP PIPE CAP. CAP PIPE PIPE 
(in) (MGD) (MGD) (MGD) "A" "8" (in) (flltool) (MGD) (in) (MGQL -.l'''t (MGD) (MGD) COST COST 

36 142.07 10.84 16.87 0.0029 -0.0155 54 0000217 25.73 66 2881 60 22.34 164.41 S8.552.98 $7.068.58 
36 44.89 1086 1696 0.0029 -0.0158 54 0.000219 2591 66 28.96 60 22.46 6735 34,211.92 28.274.31 
36 13.97 10.91 17.30 0.0031 -00169 54 0.000228 26.59 66 29.54 60 22.91 36,88 139,841.20 115,571.24 
36 10.16 10.95 17.76 0.0033 -0.0185 54 0.000241 2753 66 3033 60 23.52 33.68 216.390.36 178.835.01 
36 1025 10.98 18.26 0.0036 -0.0203 54 0.000254 28.58 66 31.18 60 24.18 34.43 351.955.08 290.871.96 
36 10.00 10.98 18.35 00036 -00206 54 0.000257 28.77 66 31.34 60 2430 34.30 80.82565 66,798.06 
36 1020 11.00 18.58 0.0038 -0.0214 54 0.000263 29.24 66 31.73 60 24.61 34.81 244,615.19 202.16132 
36 10.29 11.00 16.81 0.0039 -0.0223 54 0.000270 29.73 66 32.12 60 24.91 3520 229.219.83 189.43788 
36 10.13 1100 1899 0.0040 -0.0230 54 0.000275 30.12 66 32.43 60 25.15 3528 271.984.73 224.780.76 
36 10.18 11.02 19.17 0.0041 -0,0236 54 0000280 30.49 66 32.74 60 25.39 35.57 343.402.10 283,603.39 
36 1025 11.02 1929 0.0042 -0.0241 54 0.000284 30.74 66 32,94 60 2555 3580 375.475.77 310,310.55 
36 1020 11.05 19.33 0.0042 -00241 48 0.000534 3080 60 35.05 54 26.46 36.66 201,454.46 163,178.11 
36 995 11.07 19.33 0.0041 -0.0240 48 0.000534 30.78 60 35 05 54 26.46 3641 20.852.30 16.89037 
36 1022 11.09 19.35 00041 -00240 48 0,000535 30.S1 60 35,08 54 26.49 36.71 306.069.41 247,916.22 
36 10.04 11,11 19,38 0.0041 -0.0240 48 0.000537 30.85 60 35.14 54 26.53 3657 259,77022 210.413,88 
27 12,53 11.34 19.42 0.0040 -0.0231 42 0.001099 30.72 60 5027 48 27.73 40.26 265,071.66 169,645,86 
36 10.22 11.16 19.40 0.0041 -00238 46 0.000538 30.85 60 35.17 48 19.40 29.62 120,165.82 76,906.12 
36 10,13 1118 19.40 0.0041 -0.0237 48 0,000538 30.83 60 35.17 48 19.40 29.53 97.89980 62.655,87 
30 8.B8 1U8 19.40 0.0041 -0,0237 42 0.001097 30.83 54 37.92 42 19,40 2828 51,243,65 30,99925 
30 10,86 11.21 19.40 00041 -0.0236 42 0.001097 3080 54 3792 42 1940 30.26 210.127.60 127.114,23 
27 21.09 11.23 19.40 0.0041 -0,0235 42 0001097 30.78 54 37.92 42 19.40 40.49 62,981,03 38,099.63 
27 6.66 11.32 19,40 0.0040 -0.0231 42 0.001097 30,69 54 37.92 42 19.40 26,06 632.959.31 382,901.31 
27 8.08 0.23 -0.16 ·00002 00017 30 0.000000 -0.56 48 0.56 30 0.16 8.24 2.261.94 883.57 
16 -16.02 0.23 -0.16 -0.0002 0.0017 30 0.000000 -0.56 48 0.56 30 0.16 -15,86 2,94053 1.14864 
16 0.00 0,23 -016 -0.0002 0.0017 30 0.000000 -056 48 0.56 30 0.16 016 1.357.17 53014 
16 0.00 0.21 -0.16 -0.0002 0.0016 30 0000000 -0.54 48 0.56 30 0,16 0.16 2,714,33 1,06029 
16 11.50 0.21 -0.14 -0.0002 0.0015 30 0.000000 -0.50 48 0.49 30 0.14 1164 5.65486 2.20893 
27 8.97 1137 19,42 0.0040 -0.0230 42 0.001099 30.69 48 27.73 42 19.42 28.39 68.31073 52.300.40 
30 11.53 1139 1942 0.0040 -00229 42 0.001099 3067 48 27.73 42 1942 3D.95 66.727.37 51.088.14 
27 9.86 -0.02 0.00 0.0000 -00001 30 0.000000 0.02 36 0,00 30 0.00 9.86 19.085.16 13.25358 
27 2547 9.24 1230 0,0013 -00052 30 0.002653 17 48 36 20.00 30 12.30 3777 45.804,38 31,80860 
27 24.49 9.27 12.30 0.0013 -0.0051 27 0,004654 17.45 30 16.29 27 12~ - 3~ 79 7.51036 6,083.39 

F.W. Model Eq. Pop. = 17,430.50 20,65750 2015 Eq. Pop. = 27,521.61 TOTAL ESTIM. CON ST. COST = $4747.436.90 $3.584.99961 
F.W. Model Sew. Ac. = 2.550.82 2.764.11 2015 Sew. Ac. = 3.472.90 + Engr,. ROW, Finane,. Conting. (1.5x)::: $7.121.155.35 5.377.499,41 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
Leng1h of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Ra1e in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficienls used to Compute Design Flows based on Model Flows: Flow::: A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft, Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = r 1629,6 x n x MGO·1.54/ 0"(8/3) )"2. n ::: 0.0145 
Calculated Design Flow in MGD Based on Computed Coet. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD::: r 0"(8/3) x s"(1/2) 11629,6 x n ]/1.54 
Proposed Parallel Pipe in Inches 
Proposed Paranel Pipe Capacity in MGD = r 0"'(8/3) x s"'(1/2) 11629.6 x n) 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In) x $0, 125/sq in, x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe::: Area of Pipe (Sq, In.) x $0.125/sq. in. x Length (Ft ) 

TCWSC Option 6b.xls 

OPTION 6b 

Includes Flows from Richland Hills 
and North Richland Hills, which is 
the current condition 
Assumes R. Hills and NRH will 
not be connected to the COFW 
Big Fossil line. 
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BIG FO~ JEWER STUDY 

UPSTREAM DOWNSTREAM L~~GTH 
MAIN/STATION MAIN/STATION feet) 

TCWSC10000+20 L995710001+32 
TCWSC/0001 +00 TCWSC/OOOO+20 
TCWSCI0004+27 TCWSC/ooOl +00 
TCWSC/OO09+33 TCWSCI00Q4+27 
TCWSC/OO17+56 TCWSC/0009+33 
TCWSC/0019+45 TCWSC/OO17+56 
TCWSC/0025+ 17 TCWSC/0019+45 
TCWSC/OO30+53 TCWSCIDD25+17 
TCWSC/0036+89 TCWSC/OO30+53 
TCWSCID044+92 TCWSCIOO36+89 
TCWSCI0053+ 70 TCWSC/0044+92 
TCWSCIOO59+40 TCWSC/OO53+ 70 
TCWSC/0059+99 TCWSC/OO59+40 
TCWSC/0068+65 TCWSC/OO59+99 
TCWSC/oo76+00 TCWSC/0068+65 
TCWSC/A-B/OOOO+OO TCWSC/0076+00 
TCWSC-NOOO3+40 TCWSC1A-B/OOOO+OO 
TCWSC-NOO06+17 TCWSC-NOOO3+40 
TCWSC-NOOO7+96 TCWSC-NOOO6+17 
TCWSC-NOO15+30 TCWSC-NOO07+96 
TCWSC·NQ017+50 TCWSC-NOO15+30 
TCWSC-NOO39+61 TCWSC·NQ017+50 
TCWSC·8/0001 +14.8 TCWSC-AlOO39+61 
TCWSC-810001 +28.94 TCWSC-BIOO01+14.8 
TCWSC-B/OOOl +34.94 TCWSC·BlOOOl +28.94 
TCWSC-BI0001'46.94 TCWSC-B/0001 +34.94 
TCWSC·B/0001+ 73.07 TCWSC-B/0001+46.94 
TCWSC-B/0003+02 TCWSC-Bl0001 + 73.07 
TCWSC-BIOOO5+96 TCWSC-BIOO03+02 
TCWSC-B/0006+15 TCWSC-B/OO05+96 
TCWSC-B/0011+93 TCWSC-BIOO08+15 
TCWSC-B/0012+35 TCWSC-B/OOl1 +93 

DESIGN CONDITION' OPTION 6b 
2020 

NOTES' UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM PARL. PIPE COST 

12/31/1999,10:43 AM 

20 
60 

327 
506 
623 
169 
572 
536 
636 
803 
878 
570 

59 
666 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

65 

OPTIO,," (EAR 2020 TABLE K-5 

EXIST 2000 2020 MODEL MODEL 2020 PROP REPL PROP. PARL. ESTIM. ESTIM 
PIPE MODEL MODEL PROP H.G. DESIGN REPl PIPE PARl. PIPE BOTH REPL PARAL. 

EXIST. DIA CAP FLO~ FLOW COEF. COEF. D~ ~fLOPE FLOW PIPE CAP PIPE CAP CAP PIPE PIPE 
(in) IMGD) (MGD IMGD) "A" "B" lin MooO IMGDl (in) (MGD) (in) IMGD\ IMGDl COST COST 

36 14207 10.84 1687 00029 -0.0155 54 0000217 27.65 66 2881 60 22.34 164.41 $8,552.98 $7,06658 
36 44.69 10.86 16.96 0.0029 -00158 54 0.000219 27.85 66 28.96 60 22.46 67.35 34,211.92 28,274.31 
36 13.97 10.91 17.30 0.0031 -00169 54 0000226 28.63 66 29.54 60 22.91 36.66 139,84120 115,571.24 
36 10.16 10.95 17.76 0.0033 -00165 54 0.000241 29.73 66 30.33 60 2352 33.68 216,390.36 178,835.01 
36 1025 10.96 18.26 0.0036 -00203 54 0.000254 30.93 66 31.18 60 24.16 3443 351,955.06 290,671.96 
36 10.00 10.96 16.35 0.0036 -0.0206 54 0.000257 3116 66 31.34 60 2-430 34.30 80,825.65 66,79606 
36 10.20 11.00 1858 0.0036 -0.0214 54 0.000263 31.71 66 3173 60 24.61 34.81 244,615.19 202,161.32 
36 10.29 11.00 18.81 0.0039 -00223 54 0.000270 3226 66 32.12 60 24.91 35.20 229,219.83 189,437.88 
36 10.13 11.00 18.99 0.0040 -0.0230 54 0000275 32.73 66 32.43 60 25.15 35.28 271,984.73 224,780.76

1 

36 10.18 11.02 19.17 0.0041 -00236 54 0.000280 3315 66 32.74 60 25.39 35.57 343,402.10 263,803391 
36 10.25 11.02 19.29 00042 -0.0241 54 0000284 33.45 66 32.94 60 2555 3560 375.475.77 310.310.551 
36 1020 11.05 19.33 0.0042 -0.0241 48 0.000534 3351 60 35.05 54 26.46 3666 201,454.46 163.178.11 
36 9.95 11.07 19.33 0.0041 -0.0240 48 0000534 33.48 60 35.05 54 26.46 36.41 20,852.30 16,890.37 1 

36 10.22 11.09 19.35 0.0041 -0.0240 46 0.000535 3351 60 35.08 54 26.49 36.71 306,069.41 247,916.22 
36 1004 11.11 19.38 00041 -00240 48 0000537 33.56 60 35.14 54 26.53 36.57 259,770.22 210,413.88 
27 1253 11.34 19.42 0.0040 -0.0231 42 0.001099 33.35 60 50.27 54 37.96 50.49 265.071 66 214,108.04 
36 1022 11.16 19.40 0.0041 ·0.0238 48 0000538 3354 60 35.17 54 26.56 36.78 120.165.82 97,334.31 
36 10.13 11.18 19.40 0.0041 -00237 48 0.000538 33.51 60 35.17 54 26.56 3669 97.89980 79.29864 
30 888 11.18 19.40 0.0041 -00237 42 0.001097 33.51 54 37.92 46 27.70 3658 51,24365 40,488.81 
30 1086 11.21 19.40 0.0041 -0.0236 42 0001097 3347 54 37.92 46 27.70 3856 210,127.60 166,02675 
27 21.09 11.23 19.40 0.0041 -0.0235 42 0.001097 33.45 54 37.92 46 27.70 48.79 62,981.03 49.762.79 
27 6.66 11.32 19.40 00040 -0.0231 42 0.001097 33.33 54 37.92 46 27.70 34.36 632,95931 500,116.00 
27 8.06 0.23 -0.16 -00002 0.0017 30 0.000000 -071 46 056 46 0.56 8.64 2,261.94 2.261.94 
16 -1602 023 -0.16 -0.0002 0.0017 30 0.000000 -0.71 46 0.56 46 0.56 -15.46 2.940.53 2,940.53 
16 0.00 0.23 -0.16 -00002 0.0017 30 0.000000 -071 48 0.56 46 0.56 0.56 1,357.17 1,357.17 
16 0.00 021 -0.16 -0.0002 0.0016 30 0.000000 -0.66 46 0.56 46 056 0.56 2.714.33 2,714.33 
16 11.50 0.21 -0.14 -0.0002 00015 30 0.000000 -0.63 46 049 48 0.49 11.99 5,654.86 5,65466 
27 697 11.37 19.42 0.0040 -0.0230 42 0.001099 33.31 46 27.73 46 27.73 36.70 68.310.73 68,310.73 
30 11.53 11.39 19.42 0.0040 -0.0229 42 0.001099 33.26 46 27.73 48 27.73 3926 66,727.37 66.727.37 
27 9.86 -0.02 0.00 0.0000 ·0.0001 30 0.000000 003 36 0.00 36 0.00 9.86 19,085.16 19,085.16 
27 25.47 9.24 12.30 0.0013 -0.0052 30 0.002653 18.38 36 2000 36 20.00 45.47 45,604.36 45,604.36 
27 24.49 927 1230 0.0013 -0.0051 27 0.004654 18.34 30 16.29 30 1629 40.78 7,51036 7.510.36 -

F.W. Model Eq. Pop. = 17,430.50 20.657.50 2020 Eq. Pop. = 28,328.36 TOTAL ESTIM. CONST. COST = $4,747.436.90 $3,906.414.01 
F.W. Model Sew. Ac. = 2,550.82 2.764.11 2020 Sew. Ac. = 3.499.63 + Engr., ROW. Fmanc., Canting. (l.Sx) = $7,121,155.35 $5,859.62102 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficienls used to Compute Design Flows based on Model Flows: Flow'" A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan tor the Year 2020 Design 
Computed HydrauliC Gradient Slope of Model Pipe Using Mannings Eqn.: s = [ 1629.6 x n x MGD·1.54 1 0 11(813) J"2, n = 0.0145 
Calculated Design Flow in MGo Based on Computed Coef. HA~ and "B" and Design Period EqUivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = (0"(8/3»)( s"(1/2) 11629.6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = (OIl{813) x s"(112) 1 1629.6 x nIl 1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Alea of Pipe (Sq In.) x SO.125/sq in.)( Length (Ft ) 
Estimated Construction Cost of Proposed parallel Pipe'" Area of Pipe (Sq. In.) x $0 125/sq in. x Length (Ft.) 

TCWSC Option 6b xis 

OPTION 6b 

Includes Flows from Richland Hills 
and North RIchland Hills, which is 
the current condition 
Assumes R. Hills and NRH will 
not be connected to the COFW 
Bio Fossil hne 
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BIGFG, SEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION 

TCWSC/0000+20 1995710001+32 
TCWSC/OOOl +00 TCWSCIOOOO+20 
TCWSC/OOO4+27 TCWSC/OOOl +00 
TCWSCIOOO9+33 TCWSC10004+27 
TCWSC/0017+56 TCWSCIOOO9+33 
TCWSC/OO19+45 TCWSC/OO17+56 
TCWSC/0025+17 TCWSC/0019+45 
TCWSC/0030+53 TCWSCIOO25+17 
TCWSC/OD36+B9 TCWSCIOO30+53 
TCWSC/0044+92 TCWSC/OO36+89 
TCWSC/0053+ 70 TCWSC/OD44+92 
TCWSC/0059+40 TCWSC/0053+ 70 
TCWSC/OO59+99 TCWSC/0059+40 
TCWSCIOO66+65 TCWSC/0059+99 
TCWSCIOO76+00 TCWSC/006B+65 
TCWSC/A-8/0000+00 TCWSC/OO76+00 
TCWSC-NOO03+40 TCWSC/A-8/0000+00 
TCWSC-AfOO06+17 TCWSC-NOO03+40 
TCWSC-NOO07+96 TCWSC-NOOO6+17 
TCWSC-AlOO15+30 TCWSC-AlOOO7+96 
TCWSC-AlOO17+50 TCWSC-Af0015+30 
TCWSC-AlO039-+61 TCWSC-AlOO17+50 
TCWSC-B/OOO1+14.8 TCWSC-N0039+61 
TCWSC-8/OO01 +28.94 TCWSC-8/0001-+ 14.8 
TCWSC-8JOOOl +34.94 TCWSC-B/OO01 +28.94 
TCWSC-8/0001 +46.94 TCWSC-B/0001 +34.94 
TCWSC-B/OOOl +7307 TCWSC-B/OOOl +46.94 
TCWSC-B/OOO3+02 TCWSC-B/ooOl +7307 
TCWSC-B/0005+96 TCWSC-BI0003+02 
TCWSC-B/OOO8+15 TCWSC-BI0005+96 
TCWSC-8/0011 +93 TCWSC-B/OO08+15 
TCWSC-B/0012-+35 TCWSC-B/0011 +93 

DESIGN CONDITION: OPTION 6b 
2050 

NOTES: UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA. 
MODEL HG. SLOPE 
DESIGN FLOW 
PROP. REPL PIPE 
REPL. PIPE CAP. 
PROP. PARL PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM, PARl. PIPE COST 

12/31/1999,10:43 AM 

(feel) 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTIOr-. . (EAR 2050 TABLE K·6 

EXIST 2000 2020 MODEL MODEL 2050 PROP. REPL. PROP. PARL ESTIM. ESTIM. 
PIPE MODEL MODEL PROP. H.G. DESIGN REPL PIPE PARL PIPE BOTH REPL. PARAL 

EXIST.DIA CAP FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP. PIPE CAP CAP. PIPE PIPE 
(in) IMGD) (MGD) IMGDI "A" "B" (in) Ifllfool) IMGDI lin) (MGD) (in) (MGDI IMGDI COST COST 

36 142.07 1084 16.87 00029 -0.0155 54 0.000217 2609 66 28.81 60 22.34 164.41 $8.552.98 $7.06858 
36 44.89 10.86 16.96 0.0029 -00158 54 0.000219 26.33 66 2B 96 60 22.46 67.35 34.211.92 26,274.31 
36 1397 10.91 17.30 0.0031 -0.0169 54 0000228 27.27 66 29.54 60 22.91 36.88 139,841.20 115,571.24 
36 10.16 10.95 17.76 0.0033 -0.0185 54 0.000241 28.61 66 30.33 60 23.52 3368 216.390.36 178,83501 
36 10.25 10.98 18.26 0.0036 -00203 54 0.000254 30.10 66 31.18 60 24.18 3443 351,955.08 290.871.96 
36 10.00 10.98 18.35 0.0036 -0.0206 54 0000257 30.38 66 31.34 60 .,430 3430 80.82565 66.798_06 
36 10.20 11.00 18.58 00038 -0.0214 54 0.000263 3105 66 31.73 60 2461 34.81 244.615.19 202,161.32 
36 10.29 11.00 18.81 0.0039 -00223 54 0.000270 31.77 66 32.12 60 2491 35.20 229.219.83 189.43788 
36 10.13 11.00 18.99 0.0040 -0.0230 54 0.000275 3233 66 32.43 60 2515 3528 271,984.73 224,78076 
36 10.18 11.02 19.17 0.0041 -0.0236 54 0.000280 32.85 66 3274 60 25.39 35.57 343.402.10 283,803.39 
36 1025 11.02 19.29 0.0042 -0.0241 54 0000284 33.22 66 32.94 60 2555 35.80 375.475.77 310,310.55 
36 10,20 11.05 1933 0.0042 -0.0241 48 0.000534 33.27 60 35.05 54 26.46 3666 201.454.46 163,178.11 
36 995 1107 19.33 00041 -00240 48 0,000534 33.22 60 35.05 54 26.46 36.41 20.852.30 16,89037 
36 10.22 11.09 19.35 0.0041 -0.0240 48 0.000535 3324 60 3508 54 26,49 36.71 306,069,41 247.916.22 
36 10.04 11.11 19.38 0.0041 -0.0240 48 0.000537 33.28 60 35,14 54 2653 36.57 259,770,22 210,41388 
27 12.53 11.34 19.42 0.0040 -0.0231 42 0.001099 32,84 60 50.27 54 37.96 50.49 265,071,66 214,708,04 
36 10.22 11.16 19.40 0.0041 -0.0238 48 0.000538 33,22 60 35.17 54 2656 36.78 120,165.82 97,33431 
36 10.13 11.18 19,40 0.0041 -00237 48 0.000538 33.17 60 35.17 54 26,56 36.69 97,899.80 79,298,84 
30 888 11.18 19,40 0.0041 -0.0237 42 0.001097 33,17 54 37.92 48 27.70 36.58 51,243.65 40.48881 
30 10.86 11.21 19,40 0.0041 -0.0236 42 0001097 33,10 54 37.92 48 27,70 38.56 210,127,60 166.026.75 
27 21.09 1123 19,40 0.0041 -0.0235 42 0.001097 3305 54 37.92 48 27.70 48.79 62,981.03 49.762 79 
27 6.66 11.32 19.40 0.0040 -0.0231 42 0.001097 3283 54 37.92 48 27.70 34.36 632.959.31 500,116,00 
27 808 0.23 -0.16 -0.0002 0.0017 30 0.000000 -1.07 48 056 42 0,39 8.47 2,261,94 1.731,80 
16 -16.02 023 -0.16 -0.0002 0,0017 30 0.000000 -1.07 48 0,56 42 039 -15.63 2,940,53 2,251 34 
16 0.00 0.23 -0.16 -0.0002 0.0017 30 0.000000 -107 48 0.56 42 0,39 0.39 1,357.17 , .039 08 
16 0.00 0.21 -0.16 -0.0002 00016 30 0.000000 -102 48 0.56 42 0.39 039 2.714.33 2,078,16 
16 11.50 0.21 -0.14 -0.0002 0.0015 30 0.000000 -0.95 48 049 42 0.34 11.84 5,654,86 4,329,50 
27 8.97 11.37 19.42 0.0040 -00230 42 0.001099 32.77 48 27.73 42 19.42 28.39 68.31073 52.300.40 
30 11.53 1139 19.42 0.0040 -0.0229 42 0.001099 3272 48 27.73 42 19.42 3095 66.72737 51,088.14 
27 9.86 -002 0.00 00000 -0.0001 30 0.000000 005 36 0.00 30 0.00 986 19.085.16 13.25358 
27 2547 9.24 12.30 0.0013 -00052 30 0.002653 15.73 36 2000 30 12.30 37.77 45.804.38 31.80860 
27 24.49 927 12.30 00013 -00051 27 0.004654 1566 30 16.29 24 8.98 33.47 7,51036 4,80663 

F.W. Model Eq. Pop. = 17,430.50 20,657.50 
F .W. Model Sew. Ac. = 2,550.82 2.764.11 

2050 Eq, Pop. = 32,547,85 
2050 Sew, Ac. = 3,54906 

TOTAL ESTIM. CONST. COST = $4,747.436.90 $3848,734.42 
+ Engr., ROW, Financ., Canting. (1.5x) = $7,121,155.35 $5.773,10163 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sta, of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on H Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute DeSign Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in H Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Manmngs Eqn.: s = r 1629,6 x n x MGD*1.541 0"'(813) 1"'2, n = 0 0145 
Calculated Design Flow in MGD Based on Computed Coel. "A" and "8" and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Reptacement Pipe Capacity in MGO = I 0"'(8/3) x s"'(1/2) 11629.6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = (0"'(8/3) x s"'(1/2) 11629.6 x n ]/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq In.) x $0,125/sq in. x length (FI.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In,) x $0.125/sq. in. x length (H) 

TCWSC Option 6b.xls 

OPTION 6b 

Includes Flows from Richland Hills 
and North Richland Hills, which is 
the current condition 
Assumes R. Hills and NRH will 
not be connected to the COFW 
Big Fossil line 
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BIG FO, .;EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
Ife~1) MAIN/STATION MAIN/STATION 

TCWSC/OOOO+20 L9957/0001+32 
TCWSCIOOOI +00 TCWSC/OOOQ+20 
TCWSCI0004+27 TCWSC/OOO1+00 
TCWSC10009+33 TCWSCIOO04+27 
TCWSCI0017+56 TCWSC/0009+33 
TCWSC10019+45 TCWSC/0017+56 
TCWSC/OO25+17 TCWSC/OO19+45 
TCWSC/OO30+53 TCWSC/0025+ 17 
TCWSC/OO36+89 TCWSC/0030+53 
TCWSC/OO44+92 TCWSC/0036+89 
TCWSC/0053+ 70 TCWSC/0044+92 
TCWSC/D059+40 TCWSC/OO53+70 
TCWSC/OOS9+99 TCWSC/0059+40 
TCWSC/OO68+65 TCWSC/OO59+99 
TCWSC/OO76+00 TCWSC/0068+65 
TCWSC/A-81OO00+00 TCWSC/OO76+00 
TCWSC-NOOO3+40 TCWSC/A-8/0000+00 
TCWSC-NOO06+17 TCWSC-A/OO03+40 
TCWSC-AIOO07+96 TCWSC-N0006+ 17 
TCWSC-AIOO15+30 TCWSC-A/0007+96 
TCWSC-NOO17+50 TCWSC-A/0015+30 
TCWSC-NOO39+61 TCWSC-A/0017 +50 
TCWSC-B/OOO1+14.B TCWSC-A!0039+61 
TCWSC-BIOOO1+28.94 TCWSC-BIOO01+14.8 
TCWSC-B/OOO1+34.94 TCWSC-B/OOO1+2B.94 
TCWSC-BIOOOl +46.94 TCWSC-81OO01 +34.94 
TCWSC-B/OOOI +)307 TCWSC-BIOOOI +4694 
TCWSC-B/0003+02 TCWSC-B/OOOI +73,07 
TCWSC-BI0005+96 TCWSC-B/0003+02 
TCWSC-B/0008+15 TCWSC-8/0005+96 
TCWSC-B/00ll+93 TCWSC-B/0008+15 
TCWSC-B/0012+35 TCWSC B/0011+93 

DESIGN CONDITION: OPTION 6b 
2070 

NOTES: 

12/31/1999, 10:43 AM 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP PARL PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM PARL. PIPE COST 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTlO~ YEAR 2070 TABLE G-7 

EXIST. 2000 2020 MODEL MODEL 2070 PROP REPL PROP. PARL. ESTIM ESTIM 
PIPE MODEL MODEL PROP H.G DESIGN REPL. PIPE PARL. PIPE BOTH REPL. PARAL. 

EXIST,OIA CAP. FLOW FLOW COEF COEF DIA SLOPE FLOW PIPE CAP PIPE CAP CAP PIPE PIPE 
(in) IMGD) IMGDI IMGDI "A" "B" (in) IMool) (MGD) (in) IMGD) lin) IMGD) IMGD) COST COST 

36 142.07 1084 16.87 0.0029 -0.0155 54 0.000217 26.09 66 2881 60 22.34 164.41 $8.55298 $7,068.58 
36 44.89 10.86 16.96 0.0029 -0.0158 54 0000219 26.33 66 28.96 60 2246 67.35 34.211.92 28,274.31 
36 13.97 1091 17.30 0.0031 -0.0169 54 0.000228 27.27 66 29.54 60 2291 36.88 139,841.20 115,571.24 
36 10.16 10.95 17.76 0,0033 -0.0185 54 0.000241 28.61 66 30.33 60 2352 3368 216,390.36 178,835.01 
36 1025 10.98 18.26 0.0036 -0.0203 54 0.000254 30.10 66 31.18 60 24.18 3443 351,95508 290,871.96 
36 10,00 10.98 18.35 0.0036 "0.0206 54 0.000257 30.38 66 31.34 60 24.30 34.30 80,82565 66.19806 
36 10.20 11,00 18.58 0.0038 -0,0214 54 0.000263 31.05 66 31.73 60 124.61 34.81 244,615.19 202,161.32 
36 1029 11.00 18.81 0.0039 -0,0223 54 0.000270 31.77 66 3212 60 24.91 3520 229,219.83 189.437,88 
36 10,13 11.00 18.99 0.0040 "0,0230 54 0000275 32.33 66 32.43 60 2515 3528 271,984.73 224.18076 
36 10.18 11.02 19.17 0.0041 -00236 54 0.000280 32.85 66 32.74 60 25.39 35.57 343,402.10 283,803.39 
36 1025 11.02 19.29 0.0042 -0.0241 54 0.000284 3322 66 32.94 60 2555 3580 375.475.77 310,310.55 
36 1020 11.05 19.33 0,0042 -0.0241 48 0.000534 33.27 60 3505 54 26.46 3666 201,45446 163,178.11 
36 9.95 11.07 19.33 00041 "0.0240 48 0000534 33.22 60 35.05 54 26.46 36.41 20,852.30 16,89037 
36 10.22 11.09 19.35 0,0041 -0.0240 48 0.000535 3324 60 35.08 54 26.49 36.71 306,06941 247,916.22 
36 10.04 11.11 19.38 0.0041 -00240 48 0.000537 33.28 60 35.14 54 26.53 3657 259,770.22 210,413.88 
27 12.53 11.34 19.42 0.0040 -0.0231 42 0.001099 32.84 60 5027 54 37.96 5049 265,071 66 214.708.04 
36 1022 1116 1940 00041 -0.0238 46 0.000538 33.22 60 35.17 54 26.56 36.78 120,16582 97,334.31 
36 10.13 11.18 19.40 0.0041 -0.0237 46 0.000538 33.17 60 35.17 54 26.56 36.69 97,89980 79.29884 
30 8.88 11.18 19.40 0.0041 -0.0237 42 0.001097 33.17 54 37.92 46 27.70 3658 51,24365 40,488.81 
30 10.B6 11.21 19.40 0.0041 -0.0236 42 0.001097 3310 54 37.92 48 2770 3856 210.127.60 166,02675 
27 21.09 11.23 19.40 0.0041 -0.0235 42 0.001097 33.05 54 37.92 46 27.70 4879 62.981.03 49,762 79 
27 6.66 11.32 19.40 0.0040 -0.0231 42 0.001097 32.83 54 37.92 46 27.70 34.36 632,959.31 500,116.00 
27 8.06 023 -0.16 -00002 00017 30 0.000000 -1.07 48 0.56 42 0.39 8.47 2,26194 1.731.80 
16 -1602 023 -0,16 -0.0002 0.0017 30 0.000000 -1.07 48 0,56 42 0.39 -1563 2,94053 2,251.34 
16 0.00 0.23 -0,16 -0.0002 0.0017 30 0.000000 -1.07 48 0.56 42 0.39 0.39 1,357.17 1.039.08 
16 0.00 021 -0.16 -0.0002 0.0016 30 0.000000 -102 48 0.56 42 0.39 0.39 2.714.33 2,078.16 
16 11.50 0.21 -0.14 "0.0002 0.0015 30 0.000000 -0.95 46 0.49 42 0.34 11.84 5,654.86 4,32950 
27 897 11.37 19.42 0.0040 -0.0230 42 0.001099 3277 48 27.73 42 19.42 2839 68,310.73 52,30040 
30 11.53 1139 19.42 0.0040 -00229 42 0.001099 32.72 48 27.73 42 19.42 30.95 66.12737 51,088.14 
27 986 -0.02 0,00 0.0000 -0.0001 30 0.000000 0.05 36 0.00 30 0,00 986 19,08516 13,25358 
27 25.47 9.24 12,30 0.0013 -00052 30 0.002653 15.73 36 20.00 30 12,30 37.77 45,80438 31,808.60 
27 24.49 927 1230 0.0013 -0.0051 27 0.004654 15.66 30 16.29 24 8.98 33.47 7,510.36 4,806.63 

F.W. Model Eq. Pop. = 17.430.50 20,657.50 2070 Eq Pop. = 32,54785 TOTAL ESTIM. CONST COST = $4.147.43690 $3,848.134.42 
F.W. Model Sew. Ac. = 2,550.82 2,764.11 2070 Sew. Ac. = 3,54906 + Engr, ROW, Financ., Conling. (1.5x) = $7,121.155.35 $5,773,101.63 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations Stations confinned by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks CalCUlations 
Year 2020 Flow Rate in Fl. Worth Master Plan based on HydroWorks Calculalions 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x EQ Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic GradIent Slope of Model Pipe Using Mannings Eqn .. s = 11629 6 x n x MGO·'.54 1 OA(8/3) JA2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. "A" and "B" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = { DA(S/3) x sA(1I2) 11629.6 x n J 11.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = I DA(8!3) X sA(1/2) 11629.6 x n J 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0. 125/sq in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0 125/sq. in. x Length (Ft.) 

TCWSC Option 6b.xls 

OPTION 6b 

Includes Flows from Richland Hills 
and North RIchland Hills, which is 
the current condition. 
Assumes R. Hills and NRH will 
not be connected to the COFW 
Bra Fossil hne. 

Page 1 of 1 



BIG FOSSIL SEWER STUDY COST ESTIMATE UNIT PRICES TABLE COST-1 

1997 2000 
F.WMP. ESTIM. ESTIM. ESTIM. 
CONST. CONST. CONST. PIPE CONST. 

PIPE COST. COST COST AREA COST 
DIA (Per Ft.) (Per Ft.) (Per In.) (sq. in.) (Per S.I.) 

4 32.31 3441 8.60 12.57 2.7383 
6 83.04 8844 14.74 28.27 3.1279 
8 87.32 93.00 11.62 50.27 1.8501 

10 95.88 102.11 10.21 78.54 1.3001 
12 99.03 10547 8.79 113.10 0.9325 
15 102.18 108.82 7.25 176.71 06158 
18 105.33 112.18 6.23 25447 04408 
24 10847 115.52 4.81 452.39 0.2554 
30 122.64 130.61 4.35 706.86 0.1848 
36 14245 151.71 4.21 1,017.87 0.1490 
42 195.22 207.91 4.95 1,38544 0.1501 
48 229.84 244.78 5.10 1,809.55 0.1353 
54 276.31 294.27 545 2,290.21 0.1285 
60 325.13 346.26 5.77 2,82742 0.1225 
66 366.75 390.59 5.92 3,421.18 0.1142 
72 457.97 487.74 6.77 4,07149 0.1198 
78 506.32 539.23 6.91 4,778.34 0.1128 
84 566.77 603.61 7.19 5,541.75 0.1089 
90 66243 70549 7.84 6,361.70 0.1109 
96 743.15 79145 8.24 7,238.20 0.1093 

108 990.71 1,055.11 9.77 9,160.85 0.1152 
120 1,429.60 1,522.52 12.69 11,309.69 0.1346 

Avg = 0.1239 
(Above 30") 

12/31/1999, 10:53 AM costs.xls Page 1 of 1 



TABB 

TEXAS WATER DEVELOPMENT BOARD 

CONTRACT 

ENGINEERING SERVICES AGREEMENT 

AND 

MISCELLANEOUS CORRESPONDENCE 



CITY OF 
NORTH RICHLAND HILLS 

Department: Public Works Department Council Meeting Date: -.::::6/:....:1~4c:..:/9~9"---__ _ 

Subject: Approve Regional Facility Planning Contract with the Agenda Number: _____ _ 

Texas Water Development Boa'rd for the Big Fossil Creek 
Wastewater System - Resolution No. 99-38 

The Big Fossil Creek Wastewater Outfall System affects four separate entities. Richland 
Hills has a 36-inch wastewater outfall that was installed in the 1950's by the previous 
owner of Richland Hills and North Richland Hills water and sewer systems. North Richland 
Hills has a large amount of wastewater that flows down this outfall. The city of Fort Worth 
has a 48-inch wastewater outfall down this same creek bottom that carries flows from the 
city of Fort Worth customers as well as Haltom City's wastewater flows. 

All four cities have received Administrative Orders (AO) from the United States 
Environmental Protection Agency (EPA) with this Big Fossil Creek Wastewater Outfall 
System being recognized as needing to be studied in detail to decide the best plan for 
increasing the capacity to meet ultimate needs. Only a portion of the Big Fossil Creek 
seNice area has been developed. 

Previously, the planning grant application was submitted to the Texas Water Development 
Board (TWDB) by the city of Fort Worth, but was not approved. The TWDB staff gave 
indications that it would be better received if one of the other three cities (North Richland 
Hills, Richland Hifls, or Haltom City) involved be the one submitting for the grant. North 
Richland Hills offered to be the lead city on this grant. When we resubmitted the 
application early this year, it was approved. 

The TWDB has sent a revised contract for North Richland Hills to execute and return. 
Staff previously reviewed the contract and made comments. The main items covered by 
the contract are listed below. 

1. Contract execution deadline is July 8, 1999. 
2. Study completion date is August 31, 1999 with the final report deadline being 

October 31,1999. 
3. The study will identify three cost-effective alternatives for providing wastewater 

system capacity for the four cities. 
4. Total study costs are $59,950 with the TWDB paying $29,975 of the total. 
5. The City of North Richland Hills is responsible for $29,975. This cost will be split 

evenly between Richland Hills, Fort Worth, Haltom City, and North Richland Hills. 

Source of Funds: 
Bonds (GO/Rev.) 
Operating Budget 
Other 

Finance Review 

Account Number 
SUff;Z::d~,,",vc-::a:-:Tila""b=le=---------

_....::~'--_-f--+~--:=..~:..==~_Finance Director 

I. 

City Manager Signature 

Paa~ 1 r,f ? 



CITY OF 
NORTH RICHLAND HILLS 

The other three cities have obligated themselves for one-fourth of the study costs, up to 
$7,500 each. North Richland Hills has sufficient money in the Unspecified Utility CIP Fund 
for paying it's share (approximately $7,500). 

Recommendation: To approve Resolution No. 99-38. 

CITY COUNCIL ACTION ITEM 
Pao!'! 2 (}f? 

--- ---------------



RESOLUTION NO. 99-38 

BE IT RESOLVED by the Ci\y Council of the City of North Richland Hills, Texas, 
that 

1. 

The City Manager be, and is hereby authorized to execute the attached 
Agreement with the Texas Water Development Board concerning the Regional Facility 
Planning Grant for a study on the Big Fossil Creek Wastewater Outfall System serving 
North Richland Hills, Richland Hills, Fort Worth, and Haltom City, as an act and deed of 
the City. 

PASSED AND APPROVED this the 14th day June, 1999. 

Charles Scoma, Mayor 

ATTEST: 

Patricia Hutson, City Secretary 

APPROVED AS TO LEGALITY: 

Rex McEntire, Attorney for the City 



TEXAS WATER DEVELOPMENT BOARD 

William B. ~b.ddcn. CJJ.1trmart 
Elaine ,\L B,lrfon. 1\(,0 .. ,thmfxr 
Ch.lrics L. Gcrr:n._/l,{t'mo~r 

May 14,1999 

Mr. Larry J. Cunningham 
City Manager 
City of North Richland Hills 
7301 N.E. Loop 820 
North Richland Hills, Texas 76180 

Re: Regional Facility Planning Contract Between the City of North Richland Hills (City) and 
the Texas Water Deve!:::pme:1t Boa~': (ScaiiJ) 

Dear Mr. Cunningham: 

Enclosed are three copies of a regional facility planning contract between the Board and the 
City. The deadline for execution of this contract is July 8, 1999. 

The Board's share of the S59,950.00 facility plan is $29,975.00 or 50 percent to be provided 
from the Research and Planning Fund. The local share of the plan will be provided by the City 
in the amount of S29,975.00 in cash and SO.OO in in-kind services. 

Please sign and date all three copies of the contract by July 8, 1999, retain a copy for your files 
and return the remaining two executed copies, along with the City's federal or state vendor 
identification number, to the attention of the Board's Research and Planning Fund Grants 
Management Division. 

A Payment Request Checklist and return address labels are enclosed for your information and 
use. If you have any questions concerning this contract, please contact Mr. Ralph Boeker, the 
Board's designated Contract Manager for this study, at (512) 936-0851. 

Sincerely, 

~4'14~~£~.L--
Tommy K#(s:'"~.~D., P.E. 
Deputy Executive Administrator 
Office of Planning 

Enclosures 

Cc: Gregory W. Dickens, P.E. L­
Ralph Boeker, TWDB 

0",. ,'.{iHl"1I1' 

r'fH';lj~ I~ildn-ri"f'. udlll;,~tf i~"'·tar /(wl/i",,,U'!111 ilrrifMflU t(J "'ppurr pllllfling. ,·ultr<T''fIllt'''. Imd rrr{,,,,,,,iJ/t' ~1't'ltlpmnrl {I./u..uur Ja,. T n.":U. 

r .0. B,\x I j2J I • 1-00 N. C\II1;;rC'u Avc-flue:' •. -\Ul,rin. Tt::tH 7~-1 I .J ~ J I 
Tdeph,,,,e I; I 21 4(oj· 7~4 - • Tddu (; 121 47; ·20; J • I·HOO. RELl, r TX «(,,' rhe heJril1~ imp,ircdl 
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:STATE OF TEXAS TWDB Contract No. 99-483-308 

COUNTY OF TRAVIS Research and Planning Fund 

Regional Facility Planning 

THIS C'2ntract, (hereinafter "CONTRACT"). between the Texas Water 
Development Board (hereinafter "BOARD") and the City of North Richla.r:d Hills 
(hereinafter "CONTRACTOR (S),,), is composed of two parts: Section I. Specific 
Conditions and Exceptions to the Standard Agreement and Section II. Standard 
Agreement. The terms and conditions set forth in Section I will take precedence over 
terms and conditions in Section II. 

SECTION I. SPECIFIC CONDITIONS AND EXCEPTIONS 
TO STANDARD AGREEMENT 

ARTICLE I. DEFINITIONS: For the purposes of this Contract, the following terms or 
phrases shall have the meaning ascribed therewith: 

A. BOARD - The Texas Water Development Board, or its designated 
representative 

B. CONTRACTOR (S) - City of North Richland Hills 

C. EXECUTIVE ADMINISTRATOR - The Executive Administrator of the 
Board or his designated representative 

o . PARTICIPANT (S) - City of North Richland Hills, City of Fort Worth, City of 
Richland Hills, and City of Haltom City 

E. REQUIRED INTERLOCAL AGREEMENT (S) -Not applicable 

F. REGIONAL PLAN - Regional wastewater facility 

G. BOARD APPROVAL DATE - AprilS, 1999 

H. PLANNING AREA - The planning area is the Fossil Creek Basin of the 
Trinity River. The project area is more specifically defined in Exhibit A 
(the original· grant application) .. 

I. DEADLINE FOR CONTRACT EXECUTION - July S, 1999 

J. CONTRACT INITIATION DATE - AprilS, 1999 

K. STUDY COMPLETION DATE - August 31, 1999 

1 



SECTION II. STANDARD AGREEMENT 

ARTICLE I. RECITALS 

Whereas, the CONTRACTOR (S) applied to the BOARD, Austin, Texas for a planning 
grant to develop a REGIONAL FACILITY PLAN; 

Whereas, the CONTRACTOR (S) and PARTICIPANT (S) will commit ca.sh andlor in-
kind' services to pay for the local share of this planning project; • 

Whereas, the CONTRACTOR (S) is the entity who will act as administrator of the 
BOARD's planning grant and will be responsible for the execution of this contract; 

Whereas, on the BOARD APPROVAL DATE, the BOARD approved the 
CONTRACTOR (S)'s application for financial assistance; 

Now, therefore, the BOARD and the CONTRACTOR (S), agree as follows: 

ARTICLE II. PROJECT DESCRIPTION AND SERVICES TO BE PERFORMED 

1. Services and activities provided under this Contract shall be in strict accordance 
with requirements of the Texas Water£oQe, Chapter 15: associated rules of the 
Texas Administrative Code Ch_a ter 35 ections 355.1-355.11, Subchapter3: 
Exhibit A, the original grant applica lon, which is incorporated herein and made a 
permanent part of this Contract; and this Contract. 

2. The CONTRACTOR (S) will prepare a REGIONAL FACILITY PLAN for the 
PLANNING AREA, as delineated and described in Exhibit A, according to the 
Scope of Work contained in Exhibit B. The CONTRACTOR (S) will consider 
BOARD population and water use projections, and if not used in the REGIONAL 
FACILITY PLAN, provide an explanation of why not used. Where applicable, the 
CONTRACTOR (S) will develop water conservation plans according to Texas 
Administrative Code, Chapters 363.15, 363.71, 375.37, and 375.101. 

3. The CONTRACTOR (S) will establish formal, direct. and continuous liaisons with 
all cities, counties, councils of governments, river authorities, regional water 
planning groups designated under Texas Water Code §16.053 and 31 Texas 
Administrative Code §357.4, and all applicable state agencies, federal agencies, 
and other governmental entities in the PLANNING AREA. and all entities 
providing water andlor wastewater service in the PLANNING AREA for the 
purpose of coordinating the scope of work and REGIONAL FACILITY PLAN with 
all existing studies, plans, or activities for the purpose of providing information 
and obtaining available data forthe development of the REGIONAL FACILITY 
PLAN. 
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ready original. and nine (9) bound double-sided copies of the final report to the 
EXECUTIVE ADMINISTRATOR no later than the FINAL REPORT DEADLINE. 
The CONTRACTOR (S) will submit one (1) electronic copy of any computer 
programs. maps. or models .and an operations manual developed under the 
terms of this Contract. 

5. The CONTRACTOR (S) will submit progress reports with submittal of vouchers 
according to the VOUCHER SUBMISSION SCHEDULE. Progress reports shall 
be in written form and shall include a brief statement of the overan progress 
made since the last status report; a brief description of any problems that have 
been encountered during the previous reporting period that will affect the study. 
delay the timely completion of any portion of this Contract. inhibit the completion 
of or cause a change in any of the study's products or objectives; and a 
description of any action the CONTRACTOR (S) plans to take to correct any 
problems that have been encountered. 

6. The EXECUTIVE ADMINISTRATOR can extend the COMPLETION DATE and 
the FINAL REPORT DEADLINE upon written approval. The CONTRACTOR (S) 
should submit a written request to the EXECUTIVE ADMINISTRATOR at least 
thirty {30} working days prior to the COMPLETION DATE or thirty (30) days prior 
to the FINAL REPORT DEADLINE for an extension to the respective dates and 
explanation of why the deadlines have not been met. 

ARTICLE IV. COMPENSATION AND REIMBURSEMENT 

1. The BOARD agrees to compensate and reimburse the CONTRACTOR (S) in a 
total amount not to exceed the BOARD'S SHARE OF THE TOTAL STUDY 
COSTS for costs incurred and paid by the CONTRACTOR (S) pursuant to 
performance of this Contract. The CONTRACTOR (S) will contribute local 
matching funds in sources and amounts defined as the LOCAL SHARE OF THE 
TOTAL STUDY COSTS. The BOARD shall reimburse the CONTRACTOR (S) 
for ninety percent (90%) of the BOARD's share of each invoice pending the 
CONTRACTOR (S)'s performance. completion of a Final Report. and written 
acceptance of said Final Report by the EXECUTIVE ADMINISTRATOR. at which 
time the BOARD shall pay the retained ten percent (10%) to the CONTRACTOR 
(S). 

2. The CONTRACTOR (S) shall submit vouchers and documentation for 
reimbursement billing according to the VOUCHER SUBMISSION SCHEDULE 
and in accordance with the approved task and expense budgets contained in 
Exhibit C to this Contract. At the discretion of the EXECUTIVE 
ADMINISTRATOR and upon written memorandum to the contract file, the 
CONTRACTOR (S) has budget flexibility within task and expense budget 
categories to the extent that the resulting change in amount in anyone task or 
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c. For travel and subsistence expenses. including such expenses for 
subcontractors --
(1) names. dates. work locations. time periods at work locations. 
itemization of sUbsistence expenses of each employee. limited. however. 
to travel expenses authorized for state employees by the General 
Appropriations Act. Tex. Law Regular Session, 1997, Art. IX, Sec. 13 
through 21, at IX-54 or as amended or superseded; 

(2) other transportation costs - copies of invoices covering tickets for 
transportation or, if not available, names. dates. and points of travel of 
individuals; and 

(3) all other reimbursable expenses -- invoices or purchase vouchers 
showing reason for expense with receipts to evidence the amount 
incurred. 

ARTICLE V. OWNERSHIP, PUBLICATION, AND SUBCONTRACTING 

1. The BOARD shall have unlimited rights to technical or other data resulting 
directly from the performance of services under this Contract. It is agreed that all 
reports, drafts of reports, or other material, data, drawings, computer programs 
and codes associated with this Contract and developed by the 
CONTRACTOR(S) or its subcontractors pursuant to this Contract shall become 
the joint property of the CONTRACTOR(S) and the BOARD. These materials 
shall not be copyrighted or patented by the CONTRACTOR (S) or by any 
consultants involved in this Contract unless the EXECUTIVE ADMINISTRATOR 
approves in writing the right to establish copyright or patent; provided, however, 
that copyrighting or patenting by the CONTRACTOR (S) or its subcontractors will 
in no way limit the BOARD's access to or right to request and receive or 
distribute data and information obtained or developed pursuant to this Contract. 
Any material subject to a BOARD copyright and produced by the CONTRACTOR 
(S) or BOARD pursuant to this Contract may be printed by the CONTRACTOR 
(S) or the BOARD at their own cost and distributed by either at their discretion. 
The CONTRACTOR (S) may otherwise utilize such material provided under this 
Contract as it deems necessary and appropriate, including the right to publish 
and distribute the materials or any parts thereof under its own name, provided 
that any BOARD copyright is appropriately noted on the printed materials. 

2. The CONTRACTOR (S) agrees to acknowledge the BOARD in any news 
releases or other publications relating to the work performed under this Contract. 

3. No work herein called for by the CONTRACTOR (S) shall be reimbursed for 
expenses by the BOARD to the CONTRACTOR (S) without prior written approval 
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ARTICLE VIII. LICENSES, PERMIT, AND INSURANCE 

1. For the purpose of this Contract. the CONTRACTOR (S) will be considered an 
independent contractor and ~herefo(e solely responsible for liability resulting from 
negligent acts or omissions. The CONTRACTOR (S) shall obtain all necessary 
insurance, in the judgement of the CONTRACTOR (S), to protect themselves, 
the BOARD, and employees and officials of the BOARD from liability arising out 
of this Contract. The CONTRACTOR (S) shall indemnify and hold the BOARD 

- and the State of Texas harmless, to the extent the CONTRACTOR (S) may do 
so in accordance with state law. from any and all loses, damages, liability, or 
claims therefore, on account of personal injury, death, or property damage of any 
nature whatsoever caused by the CONTRACTOR (S), arising out of the activities 
under this Contract. 

2. The CONTRACTOR (S) shall be solely and entirely responsible for procuring all 
appropriate licenses and permits, which may be required by any competent 
authority for the CONTRACTOR (S) to perform the subject, work. 

ARTICLE IX. SEVERANCE PROVISION 

1. Should anyone or more provisions of this Contract be held to be null, void, 
voidable, or for any reason whatsoever, of no force and effect, such provision(s) 
shall be construed as severable from the remainder of this Contract and shall not 
affect the validity of all other provisions of this Contract which shall remain of full 
force and effect. 

ARTICLE X. CORRESPONDENCE 

All correspondence between the parties shall be made to the following addresses: 

For the BOARD: 
Mr. Craig D. Pedersen 
Executive Administrator 
Texas Water Development Board 
P.O. Box 13231, Capitol Station 
Austin, Texas 78711-3231 

Attention: Research and Planning Fund 
Grants Management Division 
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For the CONTRACTOR(S): 
Mr. Gregory W. Dickens, P.E. 
Public Works Director 
City of North Richland Hills 
7301 N.E. Loop 820 
North Richland Hills, Texas 76180 



EXHIBIT A 

ORIGINAL GRANT APPLICATION 

A 



EXHIBIT B 

SCOPE OF WORK 
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Discussion of the year 2000 baseline calibration table, "7-0"; 

Upstream and Downstream Stations -- these stations correspond to the same 
station numbers used in the Fort Worth Master Plan report and are shown on the 
attached Appendix "0" table on pages 192, and 193, for the line segment between the 
Forth Worth West Fork 96" S.S. and Broadway Blvd. The Richland Hills meter is 
located below Station M402AJ0040+28, which is delineated with a horizontal line. 

Length (ft.) -- The length of each line segment is shown, and corresponds to the 
Master Plan lenath. It is assumed that the proposed parallel line will be roughly 
equivalent in length to the existing line. 

Existing Diameter (in) -- The existing pipe diameter is noted. The siphon section has 
been changed to show the revised pipe diameter of 50.71-inches which is equivalent 
to the existing parallel 24-inch and 48-inch diameter siphon pipes. The Fort Worth 
Master Plan table only shows the 24-inch pipe. 

EXisting Pipe Capacity (MGD) -- This is the computed capacity of the existing pipe 
based on the Colbrook-White equations. Capacities of the proposed replacement and 
parallel pipes are based on the Mannings Equation, and compare favorably with the 
results of the Colbrook-White equation when using existing pipe flowline grades for the 
hydraulic slope and a Mannings "n" factor of 0.0145. 

2000 Model Flow (MGD) -- This column shows the flow rates presented in the Fort 
Worth Master Plan for the year 2000. These flows include a uniform 10 MGO rate for 
the Intel Plant Site. The 10 MGO is subtracted from each flow value before computing 
the calibration coefficients "A" and "8", which are based only on equivalent population 
and sewered areas. The equivalent population of 57,207.5 and sewered area of 
9,004.81 are shown at the bottom of this column. 

2020 Model Flow (MGD) -- These flow rates correspond to the projected flows in the 
year 2020 from the Fort Worth Master Plan. The equivalent population of 93,287.50 
and sewered area of 20,981.33 are shown at the bottom of this column. The flow 
rates vary from a minimum of 18.71 MGD to a maximum flow of 42.22 MGD. The 
value of 42.22 MGD was the basis for the calibration equation. 

2000 Coefficient "A" -- This is the first coefficient in the calibration equation and is 
computed for each line segment based on the year 2000 Master Plan modeled flow 
using the formula presented in Table "CALl8-1 ". 

2000 Coefficient "S" -- This is the second coefficient in the calibration equation and 
is computed for each line segment based on the year 2000 Master Plan modeled flow 
using the formula presented in Table "CAU8-1 ". 

Model Proposed Diameter (In.) -- This is the proposed replacement pipe diameter for 
the year 2020 condition as presented in the Fort Worth Master Plan Appendix "0" 
table. 



Design Hydraulic Gradient Slope (Ft.lFoot) -- This is the average flowline grade of 
the existing pipe between major line segments. It is assumed that the proposed 
replacement and parallel pipes will follow the approximate grade of the existing line. 
This grade is based on pipe flowline elevations and line segment lengths presented in 
the Fort Worth Master Plan Appendix "0" table. 

2000 Design Flow (MGD) -- The year 2000 design flow values are computed using 
the calibration e-quations discussed above, and are equivalent to the existing year 
2000 flows listed in the column "2000 Model Flow". The value used for equivalent 
PO:lIi1Rtion of 57,207.50 and sewered area of 9,004.81 acres is the same as tr.e modAl 
200U flow values, and the results of the flow rate calculations confirms that the 
calibration equations are correct. The flow rates vary from a minimum of 18.71 MGO 
to a maximum flow of 42.22 MGD, which agree with the year 2000 model flows. 

Proposed Replacement Pipe Diameter (In.) -- The proposed replacement pipe 
diameters shown are set equal to the existing pipe diameters for purposes of 
comparing the existing pipe capacities shown in the Master Plan versus the computed 
capacities calculated using the Mannings Equation and existing pipe flowline slopes_ 

Replacement Pipe Capacity (MGD) -- This column shows the computed replacement 
pipe capacity using the existing pipe flowline grade and a Mannings Equation "n" 
factor of 0.0145. Note that these capacities compare favorably with the existing pipe 
capacities shown in the Master Plan using the Colbrook-White equations, except for 
the very downstream end and the siphon section. Average grades through these two 
line segments are used for calculations in this column. 

Proposed Parallel Pipe Diameter (In.) -- No proposed parallel pipe is recommended 
for the existing year 2000 conditions since the existing pipe has sufficient capacity to 
handle existing flow rates based on the Fort Worth year 2000 model flows shown. 

Parallel Pipe Capacity (MGD) -- This column shows the computed parallel pipe 
capacity using the existing pipe flowline grade and a Mannings Equation "n" factor of 
0.0145. See the year 2020 table for capacity calculations for the 2020 design 
conditions. 

Combined Capacity of Both Pipes (MGD) -- This is the sum of the existing pipe 
capacity, from the Master Plan, plus the proposed replacement pipe capacity. This 
value should generally exceed the Design Flow rate, which it does for most line 
segments within the study limits. 

Estimated Replacement Pipe Costs -- This is the estimated pipe replacement costs 
in current year 2000 dollars based on an average estimated unit price of $0.125 per 
square inch of pipe diameter. 

Estimated Parallel Pipe Costs -- This is the estimated pipe replacement costs in 
current year 2000 dollars based on an average estimated unit price of $0.125 per 
square inch of pipe diameter. 



BIG Fe SEWER STUDY 

UPSTREAM 
MAIN/ST A liON 

M402NOOOQ+50 
M402A10020+ 17 
M402A10020+90 (24+48) 
M402A1OO22t40 (24.48) 
M402NOO23+09 (24+48) 
M402A1002Si-40 
M402AJOO32+40 
M402AJOO36+ 79 
M402AJ0040+28 
M402NOO45+95 
M402AJOO49tOO 
M402NOO51 +91 
M402AJOO54+21 
M402N0060+68 
M402A10061 t67 
M402AJ0065+95 
M402AJOO72+ 77 
M402NOO80+ 78 
M402A1OO85.50 
M402N0086-t-56 
M402AJ0088-t-51 
M402N0096+65 
M402N0103-t76 
M402A10105+11 
M402AJ0109-t-91 
M402AJ0113-t-81 
M402N0117-t-43 
M402AJ0120+25 
M402B10123 t 40 
M4028/0136+ 74 

DESIGN CONDITION: 
DESIGN YEAR 

NOTES: 

DOWNSTREAM LENGTH 
MAIN/STATION (feel) 

M2BON0304"'97 
M402NOOOQ+50 
M402N0020-t 17 
M402NOO20+90 
M402NOO22+40 
f..:402AJOO23+09 
M402NOO28+40 
M402NOO32+40 
M402NOO36+ 79 
M402N0040+28 
M402NOO45+95 
M402AJ0049+00 
M402N0051 +91 
M *02AJ0054+21 
M402A10060·68 
M402N0061 +67 
M402A1OO65t95 
M402AJool2+ 77 
M402NOOBO-t-18 
M402N0085-t-50 
M402NOOB6+56 
M402AJ0088+51 
M402NOO96+65 
M402A10103+76 
M402A10105+11 
M402AJ0109+91 
M402N0113+81 
M402AJ0117+43 
M402N0120-t-25 
M402810123t40 

OPTION NO, 0 
2000 

UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL fLOW 
2020 MODEL fLOW 
COEf. "A", COEf. "e" 
MODEL PROP DIA 
DESIGN H.G. SLOPE 
DESIGN fLOW 
PROP. REPl. PIPE 
REPl. PIPE CAP. 
PROP. PARl. PIPE 
PARl. PIPE CAP. 
eOTHCAP. 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE COST 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 
99 

510 
691 
808 
400 
151 
168 
820 
711 
135 
807 
345 
695 
126 
308 

1160 
14135 

0111712000.1.57 PM 

EXIST 
PIPE 

EXIST.DIA CAP 
(i>1L (MGDl 

54 222.11 
54 34.03 

50.71 ·70,57 
50.71 0.00 
50.71 7431 

5. 25,04 
54 3567 
54 32.39 

5' 29,03 
54 3382 
54 2B.71 
54 31.12 
5. 35,19 
54 29.72 

5' 31.8B 
54 32.39 
54 31.52 
54 32.23 

5' 35.67 
54 29.26 
54 24.-42 
54 31,72 
54 21,89 
54 53.47 
54 25,08 
54 39.39 
54 40.78 
54 41.74 
5. 3697 
48 31.40 

F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac 
Constanl Intel Flow .. 

OPTION o· YEAR 21.. ... ASELlNE CALIBRATION 

2000 2020 
MODEL MODEL 
fLOW FLOW 
(MGD) (MGD) 

18.94 83.62 
18.71 86.59 
18.71 86.61 
18.71 86.61 
lB.71 86.64 
18.78 87.43 
18.81 87.66 
18.87 87.84 
18.92 87.96 
18.97 8607 
16.99 88.14 
1899 6819 
1906 8823 
31.63 6835 
31.61 8B.37 
31,54 88.46 
31.50 8860 
31,45 88.80 
31.43 88.89 
31.43 88.94 
3145 B8.99 
31.56 89.19 
3163 89.37 
31.66 89.42 
31.70 8967 
31.77 89.76 
42.22 90.01 
4222 90.06 
42.20 90.17 
33,78 83,60 

57.207.50 93.287.50 
9,00481 20.981.33 

1000 10.00 

2000 2000 
COEF. COEF. 

"A" "B" 

-0,0013 0.0094 
-0.0014 0.0099 
-0.0014 0.0099 
-0.0014 0,0099 
-0.0014 0.0099 
-0.0014 0.0100 
-0.0014 00101 
-0.0014 0.0101 
-0.0014 0.0101 
-0.0014 00101 
-0.0014 0.0101 
-0.0014 0,0101 
-0.0014 om 01 
-0.0007 0.0068 
-0.0007 0.0066 
-0,0007 0.0069 
-0.0007 0.0069 
-0.0007 0.0070 
-0.0007 0.0070 
-0.0007 0.0070 
-0.0007 00070 
-0.0007 0.0070 
-0.0007 0.0070 
-0.0007 0,0070 
-00007 00070 
-0.0007 00070 
-0.0001 0.0044 
-0.0001 0.0044 
-0,0001 0.0044 
-0.0005 0.0055 

MODEL DESIGN 2000 
PROP. H.G DESIGN 

DIA SLOPE fLOW 

~- (Mool) (MGD) 

90 0,000800 lB.94 
90 0,000800 lB.71 
90 0.000800 18.71 
90 0,000800 lB.71 
90 0.000800 18.71 
90 0.000800 18.78 
90 0,000800 18,81 
8. 0,000831 18.81 
8. 0.000665 18,92 
84 0.000694 1897 
8. 0000651 16.99 
8. 0.000794 18.99 
8. 0.000980 19.06 
84 0000698 31.63 
84 0.000808 31,61 

8' 0.000824 31,54 
84 0.000781 31.50 
84 0,000817 31.45 
84 0000800 31.43 
84 0,000800 31.43 
8' 0.000476 31.45 
8. 0,000793 31.56 
8. 0,000380 31.63 
84 0,001360 31.66 
8. 0.001360 31.70 
8. 0.001217 31.77 
8. 0,001309 42.22 
8. 0,001349 42.22 
84 0,001071 42.20 
66 0002647 3378 

2000 Eq. Pop. = 57.207.50 
2000 Sew. Ac, = 9.004.81 

Constanllnlel Flow.. 10.00 

PROP 
REPL 
PIPE 
(in) 

54 
54 

50.71 
50.71 
50.71 

5. 
5. 
54 
54 
54 
5. 
54 
5. 
54 
54 
54 
54 
54 
54 
5. 
5. 
54 
54 
54 
54 
54 
54 
5. 
54 
48 

Upstream Sla. of Pipe Based on City of Fort Worth Masler Plan DeSignations. Slalions confirmed by Field SUf\'ey 

Downstream Sla. at Pipe Based on City of Fort WOfth Master Plan Designations Stations confirmed by Field Survey 
leng1h at Pipe Segment in Feel 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity ot Pipe in MGD based on Ft Worth Master Plan Data using Corbrook-While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute DeSign Flows based on Model Flows: Flow .. A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Master Plan tor the Year 2020 Design 

TABLE 7-0 

REPL. PROP PARL ESTIM ESTIM 
PIPE P,IRL PIPE BOTH REPL PARAl. 
CAP FIPE CAP. CAP PIPE PIPE 

_(MGD) ,~ (MGD) (MGD) COST COST 

32.38 0 000 22211 $29,20029 $000 
32.38 0 000 3403 494,114.77 000 
27.38 0 000 -7057 18.42933 0.00 
2138 0 000 0.00 37,868.49 000 
27.38 0 0.00 74.31 17,419.51 000 
32.38 0 10.00 2504 249.061.33 a 00 
32.38 0 000 3567 114.22468 0.00 
33.01 0 000 32,39 123.958 11 000 
29.52 0 000 29 OJ 103.34614 000 
34.24 a 000 3382 160.02906 000 
29.22 0 000 2B,71 87.887,16 000 
3225 0 000 31,72 72.141,90 000 
3585 0 000 35,19 73.000.73 000 
30.24 0 0.00 2972 184.64892 000 
3254 0 0,00 31.88 28.341.46 000 
32.85 a 000 32.39 146,001,47 000 
3200 0 000 31.52 197.817,68 000 
32,72 0 000 3223 231.312.13 0,00 
32.38 0 000 3567 114.510 96 0.00 
32,38 0 0,00 2926 43.227.89 000 
2.98 0 000 24,42 48.094,60 000 
32.23 0 000 31.72 234.747.46 000 
22.31 0 0.00 21,89 203.54322 a 00 
42.22 0 000 5347 38.64745 000 
42.22 0 000 2508 231.02585 000 
3994 0 0.00 39.39 98.76570 000 
4143 0 0.00 4078 198.962.79 0.00 
42.05 0 000 41,74 36.07095 a 00 
37.47 0 0.00 36,97 88.173.44 000 
4302 0 000 3140 262.385.60 000 

TO-·Al ESTIM. CONST, COST = 
+ EngL. ROW, Finane.. Canting (1.Sx) = 

AvC; Estimated Per Foot Cost = 

$3.96695905 
$5.950,438 57 

$420.97 

$000 
$000 
$000 

OPTION 0 

Exist. 2000 Conditions, Big Fossil C.O F W, line 
Serving Fort Worth. Haltom City (not inCluding lillie 
Fossil). and estimated 10.0 MGO flow from 
the Intel Facility Plant. Future 8FX area and Marine 
Creek areas not included In thiS scenario 
TtllS IS baseline 2000 Condilion from the Fort Worth 
SanItary Sewer Master Plan 

Design Hydraulic Gradient Slope = Approximate Flowline Slope of Existing Pipe (Average through siphon area used) 
Calcutated DeSign Flow in MGO 8ased on Computed Coef. ~A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = (0"(813) x 5"(1/2) 11629,6 x n ) 11.54 
Proposed Parallel Pipe in Inches 
Proposed Pandlel Pipe Capacity in MGO = [ 0"'(8/3) x 5"(1/2) 11629,6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe" Area 01 Pipe (Sq. In ) x $0, 125/sq. in, x length (Ft ) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0 125/sq in. x Length (Ft.) 

COFW OpllOn O.xls 

Estim. Cost Above R H. Meter ,. 
Estlm. Cost Below R H Meter = 
Percent R H. Cost of Total lllle = 
Esl;m. Richland Hills Cost Share; 

$2.779,33640 
$1.187.622 65 

2994% 
$1.781.43398 

Page 1 ofl 

$0.00 
$0.00 



Discussion of the year 2020 baseline calibration table, "7-0a": 

Upstream and Downstream Stations -- these stations correspond to the same 
station numbers used in the Fort Worth Master Plan report and are shown on the 
attached Appendix "0" table on pages 192, and 193, for the line segment between the 
Forth Worth West Fork 96" S.S. and Broadway Blvd. The Richland Hills meter is 
located below Station M402AJ0040+28, which is delineated with a horizontal line. 

Length (ft.) -- The length of each line segment is shown, and corresponds to the 
Master Plar. lel1!Jtt~. It i'3 ~'3<:lJmed that the proposed parallel line will be roughly 
equivalent in length to the existing line. 

Existing Diameter (in) -- The existing pipe diameter is noted. The siphon section has 
been changed to show the revised pipe diameter of 50. 71-inches which is equivalent 
to the existing parallel 24-inch and 48-inch diameter siphon pipes. The Fort Worth 
Master Plan table only shows the 24-inch pipe. 

Existing Pipe Capacity (MGD) -- This is the computed capacity of the existing pipe 
based on the Colbrook-White equations. Capacities of the proposed replacement and 
parallel pipes are based on the Mannings Equation, and compare favorably with the 
results of the Col brook-White equation when using existing pipe flowline grades for the 
hydraulic slope and a Mannings "n" factor of 0.0145. 

2000 Model Flow (MGD) -- This column shows the flow rates presented in the Fort 
Worth Master Plan for the year 2000. These flows include a uniform 10 MGO rate for 
the Intel Plant Site. The 10 MGO is subtracted from each flow value before computing 
the calibration coefficients "A" and "B", which are based only on equivalent population 
and sewered areas. The equivalent population of 57,207.5 and sewered area of 
9,004.81 are shown at the bottom of this column. 

2020 Model Flow (MGD) -- These flow rates correspond to the projected flows in the 
year 2020 from the Fort Worth Master Plan. The equivalent population of 93,287.50 
and sewered area of 20,981.33 are shown at the bottom of this column. The flow 
rates vary from a minimum of 18.71 MGO to a maximum flow of 42.22 MGD. The 
value of 42.22 MGD was the basis for the calibration equation. 

2020 Coefficient "A" -- This is the first coefficient in the calibration equation and is 
computed for each line segment based on the year 2020 Master Plan modeled flow 
using the formula presented in Table "CALlB-1". 

2020 Coefficient "8" -- This is the second coefficient in the calibration equation and 
is computed for each line segment based on the year 2020 Master Plan modeled flow 
using the formula presented in Table "CALlB-1". 

Model Proposed Diameter (In.) -- This is the proposed replacement pipe diameter for 
the year 2020 condition as presented in the Fort Worth Master Plan Appendix "0" 
table. 



Design Hydraulic Gradient Slope (Ft.!Foot) -- This is the average flowline grade of 
the existing pipe between major line segments. It is assumed that the proposed 
replacement and parallel pipes will follow the approximate grade of the existing line. 
This grade is based on pipe flowline elevations and line segment lengths presented in 
the Fort Worth Master Plan Appendix "0" table. 

2020 Design Flow (MGD) -- The year 2020 design flow values are computed using 
the calibration equations discussed above, and are equivalent to the year 2020 flows 
listed in the column "2020 Maxflow (MGO)". The value used for equivalent population 
of 93,287.50 and sewered area of 20,981.33 acres is the same as the model 2020 
flow values, and the results of the flow rate calculations confirms that the calibration 
equations are correct. The flow rates vary from a minimum of 83.61 MGO to a 
maximum flow of 90.17 MGD, which agree with the year 2020 model flows. 

Proposed Replacement Pipe Diameter (In.) -- The proposed replacement pipe 
diameters shown are set equal to the proposed Master Plan pipe diameters for 
purposes of comparing the design pipe capacities shown in the Master Plan versus 
the computed capacities calculated using the Mannings Equation and existing pipe 
flowline slopes. 

Replacement Pipe Capacity (MGD) -- This column shows the computed replacement 
pipe capacity using the existing pipe flowline grade and a Mannings Equation "n" 
factor of 0.0145. Note that these capacities compare favorably with the design pipe 
capacities shown in the Master Plan using the Colbrook-White equations, except for 
the very downstream end and the siphon section. Average grades through these two 
line segments are used for calculations in this column. 

Proposed Parallel Pipe Diameter (In.) -- The proposed parallel pipe diameters 
recommended for the year 2020 design conditions are the same as those shown in 
the Master Plan for purposes of comparison. 

Parallel Pipe Capacity (MGD) -- This column shows the computed parallel pipe 
capacity using the existing pipe flowline grade and a Mannings Equation "n" factor of 
0.0145. These values compare favorably with the values shown in the Fort Worth 
Master plan Appendix "0" table. 

Combined Capacity of Both Pipes (MGD) -- This is the sum of the existing pipe 
capacity, from the Master Plan, plus the proposed replacement pipe capacity. This 
value should generally exceed the Oesign Flow rate, which it does for most line 
segments within the study limits. 

Estimated Replacement Pipe Costs -- This is the estimated pipe replacement costs 
in current year 2000 dollars based on an average estimated unit price of $0.125 per 
square inch of pipe diameter. 

Estimated Parallel Pipe Costs -- This is the estimated pipe replacement costs in 
current year 2000 dollars based on an average estimated unit price of $0.125 per 
square inch of pipe diameter. 



BIGFL SEWER STUDY 

UPSTREAM 
MAIN/STATION 

M402NOOOO-t50 
M402NOO20+17 
M402NOO20+90 (24+48) 
M402AJOO22'40 (24+48) 
M402AJO023-t09 (24+48) 
M402NOO2S-t40 
M402AJOO32-t40 
M402A1OO36-t 79 
M402AJOO40 ... 28 
M402AJ0045+95 
M402AJ0049.-00 
M402A1005,'-91 
M402N0054.-21 
M402N0060+68 
M402NOO61 +67 
M402A1OO65.-95 
M402AJOO72.-77 
M402NOQ80.-78 
M402NOO85.-S0 
M402NOO86.-S6 
M402NOOSS.-Sl 
M402NOO96'-65 
M402AJOl 03.-76 
M402N0105+11 
M402AJ0109.-91 
M402N0113.-81 
M402AJ0117-t43 
M402AJ0120"'25 
M402B10123+40 
M402B/0136.-74 

DESIGN CONDITION: 
DESIGN YEAR 

NOTES: 

DOWNSTREAM LENGTH 
MAIN/STATION /feel) 

M2BON0304-t97 
M402NOOOO+50 
M402NOO20+17 
M402NOO20+90 
M402A10022+40 
M402A10023-t09 
M402NOO28-+40 
M402AJD032+40 
M402N0036.-79 
M402NOO40.-28 
f.J:402AJ0045.-95 
M402AJ0049'-OO 
M402NOO51.-91 
M4D2A10054'-21 
M402A10060.-68 
M402N0061.-67 
M402N006S.-95 
t.'402A10072+ 77 
M 102NOOBO.-78 
M402A1OO85+50 
M402AJOO86.-56 
M402AJOO88.-51 
M402AJOO96+65 
M402A10103.-76 
M402AJ0105'-" 
M402N0109.-91 
M402AJ0113.-81 
M402AJOl17'-43 
M402AJ0120.-25 
M4028/0125+ 72 

OPTION NO. Oa 
2020 

UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA, 
DESIGN H.G. SLOPE 
DESIGN FLOW 
PROP, REPL, PIPE 
REPL. PIPE CAP, 
PROP PARL. PIPE 
PARl. PIPE CAP. 
BOTH CAP, 
ESTIM. REPl. PIPE COST 
ESTIM. PARl. PIPE COST 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 

99 
510 
691 
808 
400 
151 
168 
820 
711 
135 
807 
345 
695 
126 
308 

1160 

14135 

01/1712000,1 :58 PM 

EXIST. 
PIPE 

EXIST. DIA CAP. 
(in) (MGD) 

54 222.11 
54 34.03 

5071 -70.57 
50.71 0.00 
50.71 74.31 

54 2504 
54 35.67 
54 32.39 
54 29.03 
54 33.82 
54 28.71 
54 31.72 
54 35.19 
54 2972 
54 31.88 
54 32.39 
54 31.52 
54 32.23 
54 35.67 
54 2926 
54 24.42 
54 31.72 
54 21.69 
54 5347 
54 2508 
54 3939 
54 4078 
54 41.74 
54 36.97 
48 31.40 

F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac. 
Constant Intel Flow = 

OPTION Oa . YEAR L. JASEUNE CALIBRATION 

2000 2020 
MODEL MODEL 

FLO~ 
(MGD 

~LOW 
MGDI 

18.94 8362 
1871 8659 
1871 86.61 
18.71 86.61 
16.71 86.64 
18.78 87.43 
1881 87.66 
1887 87.84 
18.92 67.96 
1897 8807 
18.99 88.14 
lB.99 8B.19 
19.06 88.23 
31.63 88.35 
31.61 88.37 
31.54 88.46 
31.50 88.60 
31.45 88.80 
31.43 88.89 
31.43 88.94 
31.45 88,99 
31.56 89.19 
31.63 69.37 
31.66 89.42 
31.70 8967 
31,77 89.76 
42.22 90.01 
42.22 90.06 
42.20 90.17 
3378 83.60 

57,207.50 93,287.50 
9,004.81 20,981.33 

10.00 10.00 

2020 2020 
COEF COEF 

"N "B" 

-0.0013 0.0094 
-00014 0.0099 
-0.0014 0.0099 
-0.0014 00099 
·0,0014 0.0099 
·0.0014 0,0100 
·0.0014 00101 
-0.0014 0.0101 
-0.0014 0.0101 
-0,0014 0.0101 
-0.0014 0.0101 
-00014 0.0101 
-0.0014 0.0101 
-0.0007 0.0068 
·0.0007 0.0068 
-00007 00069 
-0.0007 0.0069 
-00007 0.0070 
-0.0007 0.0070 
-0.0007 0.0070 
-0.0007 0.0070 
-0.0007 0.0070 
-00007 0.0070 
-0.0007 0.0070 
-00007 0.0070 
-0.0007 0.0070 
-0.0001 0.0044 
-0.0001 0.0044 
-0.0001 0.0044 
-0.0005 0.0055 

MODEL DESIGN 2020 
PROP. HG DESIGN 

DIA SLOPE FLOW 
(in) (Ilifool) (MGDI 

90 0.000800 83.62 
90 0.000800 86.59 
90 0000800 86.61 
90 0.000800 86.61 
90 0,000800 8664 
90 0000800 87.43 
90 0.000800 87.66 
84 0.000831 87.84 
84 0.000665 87.96 
84 0.000894 8807 
84 0.000651 88,14 
84 0.000794 88.19 
84 0.000980 88.23 
84 0.000698 88.35 
84 0.000808 88.37 
84 0.000824 88.46 
84 0.000781 8860 
84 0.000817 8880 
84 0.000800 8889 
84 0.000800 8894 
84 0.000476 88.99 
84 0.000793 69.19 
84 0.000380 69.37 
84 0001360 89.42 
84 0.001360 89.67 
84 0.001217 89.76 
84 0.001309 90.01 
84 0.001349 90.06 
84 0.001071 90.17 
66 0.002647 83.60 

2020 Eq. Pop. = 93,287.50 
2020 Sew. Ac. = 20,981.33 

Constant Intel Flow = 10.00 

PROP. 
REPL. 
PIPE 
(inl 

90 
90 
90 
90 
90 
90 
90 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
66 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Sialions confirmed by Field Survey 

Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
length of Pipe Segmenl in Feel 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGO based on Fl. Worth Master Plan Oala using Colbrook-White equations 
Year 2000 Flow Rale in Fl. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Fl. Worth Master Plan based on HydroWorks Calculalions 
Calibration Coeficienls used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop . .- B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Design HydrauliC Gradient Slope = Approximate Flowline Slope of Existing Pipe (Average Ihrough siphon area used) 

TABLE 7·0a 

REPL. PROP PARL ESTIM ESTIM 
PIPE PARL. PIPE BOTH REPL. PARAL. 
CAP. PIPE CAP CAP PIPE PIPE 

(MGD) (In) IMGDl (MGDI COST COST 

126.44 78 86.33 30844 $81,111.93 $60,924 071 
126.44 78 86,33 12036 1,372,541,04 1,030,930.62 
126,44 90 126.44 55.87 58,050 69 58,050.69 
126.44 90 12644 12644 119,28225 119.282.25 1 

12644 90 12644 200.75 54,86983 54,869.83 1 
126.44 78 66.33 111.37 691.637.02 519,64647 
126.44 78 8633 12200 317,290.17 238,32062 
107,24 66 56.37 88.76 299,948.02 185.17199 
9589 66 5041 79.44 250.072.13 154,381.27 

111.23 66 58.47 92.29 387,230.81 239,055.76 
94.93 66 4990 7861 212,66522 131,288.22 

104.77 66 55.08 86.80 174,56559 107.16753 
116.45 66 61.21 96.40 176.643.75 109.05048 
98.24 66 5164 81.36 446,804.78 275,833.57 

105.72 66 5557 87.45 68.579.34 42,337.24 
10673 66 56.10 88.49 353,287.50 218.100.96 
103.97 66 5465 8617 478.66993 295,50542 
106.29 66 5587 88,10 559.11824 345,540.34 
105.19 66 55.30 9097 277.088.24 111 ,059.S8 I 
105.19 66 55.30 84.56 104.600.81 64,57499 
81.16 66 42.66 67,08 116.377.06 71,645 021 

104.71 66 55.04 8676 568,03089 350.672.13 
72.48 66 38.10 59.99 492,524.34 304,05840 

137.15 66 72.10 125.57 93,517.28 57.732.61 
137.15 66 72.10 97.18 559,02552 345.112.69 
129.76 66 68.21 10760 238.98861 147,53888 
13458 66 7074 11152 461.44081 297,21601 
136.61 66 7181 113.55 87,28279 53,883.77 
121.74 66 63.99 100.96 213.357.94 131.71587 
100.57 48 4302 74.42 496.072.77 262,38560 

TO,i\L ESTIM. CONST, COST = 
.- Engr, ROW, Financ .• Canting (1.5x) = 

Avg. Estimated Per Fool Cost = 

$9.831.47592 $6,443.85309 
$14.147,21388 $9,665,77963 

$1,04331 $68382 

OPTIONOa 

Projected 2020 Conditions. Big Fossil C O.F W line 
Serving Fort Worth, Haltom City (not indudlOg little 
FOSSil), BFX Area, Marine Creek. and With 
BFX Area, and estimated constant 10.0 MGO 
flow from the Intel Facility Plant. 
This is baseline 2020 Condition from the Fort Worth 
Sanitary Sewer Master Plan 

Calculated Design Flow in MGO Based on Computed Coef. "A" and ~B~ and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

Proposed Replacement Pipe Capacity in MGO = {0"(813) x 5"(112) 11629.6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 0"(813) x 5"(1/2) 11629 6)( n 1 / 1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe 10 MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. tn.) x $0.125/sq. in x Length (Ft.) 
Estimated Construction Gost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) )I. $0.125/sq. in. x length (Ft.) 

COFW Option Oa.)(ls 

Estim. Cost Above R.H. Meter = 
Eslim. Cost Below R H. Meter = 
Percent R.H. Cost of T olal line = 
Estim. Richland Hills Cost Share; 

$6,586,472.24 
$3,245,003.68 

33.01% 
$4,867,505.52 

$4.022,27507 
$2,421,578.02 

37.58% 
$3,632,367.03 
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1998 Master Plan 

Project 
bTCin1 

bf=cm=1 

bTCri1T 
bf-cm 1 
bf-cm -1 

bf-cm-l 
bf-cm -

bf cm 
b;-cm­

bf-cm­

bf-cm -

bf-cm-l 
bf-cm -

bf-cm­
bf-cm­
bf-cm -

bf-cm -1 
bf-cm -

b'-cm­

bf-cm~ 

bf cm 

Model Link 
BF000390.1 
BF000400 1 

, 1 

U 
BF000410.1 
BF000420.1 
BF000430.1 

iT 
BF000510.1 

) 1 

SF( 

1.1 
IFOOil616"1 

iT 
IT 
IT 
IT 

BF000700.1 
BF000710.1 

IT 
).1 

1.1 

BF000830.1 

MainJUpStation 
M402AJOOOO+50 

0+17 

1M02AJ0032+40 
16+79 

fvI402A1004Q+28 

M402AJ0045+95 
M402,AJ0049+00 

M402AJ0051 +91 

M402AJ0072+77 

51 
M402AJ0096+65 

M402BJ0136+74 

M402BI0138+9; 

51+18 
;7+28 

M402B10162+84 

M402B1O 193+88 
M402BJ0197+14 

M402B10198+05 
:gg 

01+77 

M402BI0211 +90 

50 
.+-17 

M402A 
M402AJ0020+ 17 
M402A 

M402A 

'9 
O+U 

M402Ai0045+9s 
M402N0049+0( 
M402AJ0051 + 

M402N0054+2' 
M402AJ0060+61 

50+68 

M402Ai 

M402B10125+71 
M402B10136+74 
M402B10138+97 
M402B10145+84 
M402B10151+18 

57+28 
M402B10162+84 

9f+7 
M402B10193+8 

7+1 
M402B10198+0 

- 99+99 

01+n 
M402BI0211 +90 
M402B10220+83 
M402B10223+26 

APPENDIX H - elP Projects (2007 - 2012) 

1 Existing- 2000 
54 72 

54 72 
24 72 
24 72 
24 72 
54 72 
54 72 
54 72 
54 72 

54 72 
54 72 
54 72 
54 7 
54 7 

54 
54 .!.! 

54 7: 
54 72 
54 72 
54 72 
~ 72 
~ 72 
~ 72 
~ 72 
~ 72 
~ 72 
~ M 
~ M 
~ M 
48 60 
a ~ 

a ~ 

a ~ 

a ~ 

a ~ 

a 60 
a ~ 

a ~ 

a ~ 

a ~ 

a ~ 

a ~ 

48 ~ 

a ~ 

a ~ 

48 ~ 

2020 Parallel Length 
90 78 102 
90 78 1726 
SO 90 73 
90 90 150 
90 90 69 
90 78 870 
90 78 399 
84 66 - 433 
84 66 361 
84 66 559 
84 66 307 
84 66 252 
84 66 255 
84 66 645 
84 66 99 
84 66 510 
84 66 691 
84 66 808 
84 66 400 
84 66 151 
84 66 168 
84 66 820 
84 66 711 
84 66 135 
84 66 807 
84 66 345 
84 66 695 
84 66 126 
84 66 308 
66 48 1160 
66 48 214 
66 48 630 
66 48 1469 
66 48 725 
66 48 553 
66 48 2364 

48 <I 
48 2 
48 3 
48 ~ 

66 48 19 
66 48 191 
66 48 1018 
66 48 877 
66 48 242 
66 48 417 

Parallel pipes were calculated based on equivalent area for 2020 pipe sizes. Minimum velocity and grade were not reviewed 

Replacement or parallel pipe decisions and final pipe sizes must be determined during design. 

i-')·) : ... ' 

BI;~ACWp..y 

------------* 1!)02/!-bo ~ (ij '5+3;187-
2000 Cost 2020 Cost Parallel Cost SubbaSIn 

546,713 567.568 551.645 eDUAl 
5790.456 51.143.354 5873,908 eDUAl 
533.432 548,357 548,357 eDUAl 
568,696 599,365 599.365 eDUAl 
531.600 545.708 545,708 eDUAl 
5398.434 5576,314 5440,498 eDUAl 
5182,?30 _ 526~.310 5202.022 eDUAl 

$19IUOl - 5245.411 -, 5158.803 COUAl 
$165,327 5204.604 - S132.397 eQUAL 
$256.005 5316,824 5205.013 eDUAl 
5140.597 5173.998 5112.592 eDUAl 
5115,408 5142.826 592.421 eDUAl 
5116,782 5144.526 593.521 eDUAl 
$295.391 5365.567 5236.554 CDUAl 

545.339 556.110 536.308 eDUAl 
$233.565 5289.053 5187.043 eDUAl 
5316,457 $391.638 5253,424 eDUAl 
5370,040 5457.950 5296,334 eDUAl 
5183.188 5226.708 5146.700 eDUAl 
569.153 585.582 $55.379 eDUAl 
$76.939 595.217 561.614 eDUAl 

$375.535 5464,751 5300,735 eDUAl 
$325.617 $402.973 5260.759 CDUAl 
561.826 576.514 $49.511 CQUAl 

5369.582 $457.383 5295.967 CDUAl 
$158.000 $195.536 5126.529 eDUAl 
$2~.891 5393.905 $254.891 eDUAl 
546.211 $71.413 546.211 eDUAl 

5112.959 5174.565 $112,959 CDUAl 
5377.151 -5425,430- 5266.614 eDUAl 
569.578 578.485 549.186 CDUAl 

$204.832 5231.053 5144,799 eDUAl 
5477.616 5538,756 5337.635 eDUAl 
$235,719 5265.894 $166.634 eDUAl 
$179.797 5202.813 5127,102 eDUAl 
$768.607 $~6.997 _ _$5~3.342 Haltom eity-A 
$141,757 5159.903 5100.210 Haltom elty-A 
569.903 578.851 $49.415 Haltom City-A 

5101,441 5114.426 571,710 Haltom City-A 
529.587 533,374 520.915 Haltom City-A 
$64.051 $72,250 545,278 Haltom City-A 
$62.100 570.049 $43.899 Haltom elty-A 

$330,982 5373.352 5233.977 Haltom City-A 
5285.139 5321,640 5201.570 Haltom eity -A 
578.681 $88,754 $55.621 Haltom City -A 

..1135,579 $152.935 595.843 Haltom Clty-A 

Collector Main Projects 

I Group I Note 

'( 
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BIG Fl ~ SEWER STUDY DESIL., . .)PTIONS TABLL ",PTlONS-1 

OPTION OPTION YEAR 2000 YEAR 2005 YEAR 2010 YEAR 2015 YEAR 2020 YEAR 2050 YEAR 2070 
NO. DESCRIPTION EQ. POP SEWAC EQ. POP SEWAC EQ. POP SEWAC EQ POP. SEWAC EQ. POP SEWAC EQ. POP SEWAC EQ POP SEW AC 

1 All Cities Served By C.O.F.W 
Big Fossil Outfall, Including NRH, 
Haltom City, Richland Hills, 
Marine Creek Area, Year 2020 BFX 93,900.75 17,885.92 100,33988 19,36602 106,77900 20,554.00 116,77800 23,82669 126,77700 25,54000 161,72899 29,86517 180,801.77 32,32998 
Area, and 6.0 MGD Intel Flow, Plus 
Haltom City Little Fossil Area Extra 

2 Same as Option 1 above, but less 90,518.25 15,473.77 96,946.88 16,882.20 103,375.50 17,99852 112,980.75 20,73007 122,586.00 21,88442 156,708.49 24,835.40 175,22827 26,431 99 
Marine Creek Area 

3 Same As Option 2, but also 90,518.25 15,47377 96,946.88 16,882.20 103,375.50 17,998.52 112,980.75 20,730.07 122,586.00 21,88442 156,70849 24,83540 175,228.27 26,431.99 
less Intel Facility Flow 

4 Same As Option 1, but less 80,931.25 16,091.36 87,431.63 17,57146 93,932.00 18,75944 103,938.50 22,032.13 113,945.00 23,74544 149,15699 28,07061 168,403 10 30,53542 
Haltom City Little Fossil Area 

5 All Cities Served by C.O.FW 
Big Fossil Outfall except Richland 
Hills Which will be served by the 

-.---------- l.:g~~~_~j~_~,.J!~!'.I!!~~~_~,~J _________ ----.---------- -------------- -------------- -------------- -------------- ------------- ---------------- ------------. -------------. -----------. --------------- ------------ .------------- ---_.----.--

5a Big Fossil Data (H.C + NRH + F.W 85,990.79 16,728.36 91,937.31 18,13637 97,88384 19,29964 107,643.23 22,572.33 117,402.63 24,285.65 150,439.81 28,610.82 169,51259 31,07563 

5b TCWSC Data (Richland Hills Only) 7,909,96 1,157,56 8,402.56 1,229.65 8,89516 1,254.35 9,134,77 1,25435 9,37437 1,254,35 11,289.18 1,254.35 11,289,18 1,254.35 

6 Only Fort Worth and Haltom City 
served by the Big FOSSil Line, 
with Richland Hills and NRH served 

------_.---. ~y_\b~_I9.~~~_~j~_~ ____________________ ----------.---- -------------- --------_.----- --------.----- --------------- ---.----.---- ---------------- -------.----- ---------.---- ------------ --------------- ------------ -----.-------- -----.------

6a Big Fossil Data (HC. + F.W) 69,948.30 14,709.75 75,006.22 16,002.64 80,064.14 17,107.83 89,256,39 20,353.79 98,448.64 22,040.38 129,181.14 26,316.11 148,25392 28,78092 

6b TCWSC Data (RHlIs + NRH) 23,952.45 3,17617 25,33366 3,36338 26,714,86 3,446,17 27,521.61 3,47290 28,328.36 3,499.63 32,547.85 3,54906 32,547.85 3,54906 

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

12/31/1999,10:50 AM Options xis Page 1 of 1 



OPTION NUMBERING REVISIONS: 

OPTION 1 = OPTION 1 a 

OPTION 2 = OPTION 1 b 

OPTION 3 = OPTION 1 c 

OPTION 4 = OPTION 1 d 

OPTION 5a = OPTION 2a 

OPTION 5b = OPTION 2b 

OPTION 6a = OPTION 3a 

OPTION 6b = OPTION 3b 



OPT/ON 1 



BIG FOSS',~ ~"WER STUDY 

UPSTREAM 
MAIN/STATION 

M402NOOOO+50 
M402A10020+ 17 
M402NOO20'l'9O 
M402A10022+40 
M402A10023+09 
M402A10028+4D 
M402N0032'40 
M402N0036·79 
M402A10040'" 28 
M402A1004Sf-95 
M402A10049+00 
M402A10051 +91 

M402A10054'" 21 
M402At0060t-68 
M402N0061+67 
M402A10065+95 
M402A10072+ 77 
M402A1oo80-t 78 
M402A10085+50 
M402N0086-t56 
M402AJOO88-t51 
M402A10096-t65 
M402AJ0103+76 
M402A101 05+ 11 
M402A10109-t91 
M402N0113+81 
M402A10111-t43 
M402A10120+ 25 
M402B/0123+4D 
M402B/0136+74 

DESIGN CONDITION 
DESIGN YEAR: 

NOTES; 

DOWNSTREAM LENGTH 
MAIN/STATION Ileel) 

M280N0304 ... 97 
M402NOOOO ... 50 
M402AJOO20+ 1 7 
M402AJOO20-t90 
M402A10022+40 
M402A10023+09 
M402N0028+40 
M402A10032.40 
M402N0036+ 79 
M402A1D040+28 
M402A10045+95 
M402A10049"'00 
M40ZAlOO51+91 
M402A10054+21 
M402A10060+68 
M402AJQ061 +67 
M402A10065-t95 
M402AJOO72-t 77 
M402A10080-t 78 
M402NOO85+50 
M402A10086+56 
M402A10088+51 
M402A10096-t65 
M402A10 1 03+ 76 
M402A10105-t11 
M402N0109+91 
M402NQ113-t81 
M402A10117+43 
M402A10120+2S 
M402B/0123+40 

OPTION NO, 
2000 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST OIA, 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF, "A", COEF, "B" 
MODEL PROP DIA 
MODEL H,G, SLOPE 
OESIGN FLOW 
PROP. REPL. PIPE 
REPL PIPE CAP, 
PROP, PARL PIPE 
PARL PIPE CAP, 
BOTH CAP, 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE COST 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 
99 

510 
691 
808 
400 
151 
166 
620 
711 
135 
607 
345 
695 
126 
306 

1160 

14135 

01113/2000,316 PM 

EXIST 
PIPE 

EXIST, DIA CAP 
lin) IMGD) 

54 222.11 
54 3403 
24 -70,57 
24 0,00 
24 74,31 
54 25,04 
54 35,67 
54 32,39 
54 2903 
54 33,82 
54 2B.71 
54 3U2 
54 35,19 
54 29.72 
54 31.88 
54 32,39 
54 3152 
54 32.23 
54 35.67 
54 29.26 
54 24.42 
54 31.72 
54 21.89 
54 53,47 
54 25.06 
54 39.39 
54 40,78 
54 41.74 
54 36.97 
48 31.40 

F,W Model Eq. Pop. = 
F.W. Model Sew. Ac. = 

2000 2020 
MODEL MODEL 
FLOW FLOW 
IMGD) IMGD) 

1894 83,62 
lB.71 86,59 
18.71 86.61 
1871 86,61 
lB.71 86,64 
18,78 87.43 
18,81 87.66 
16,87 6764 
16,92 87,96 
18,97 88,07 
18,99 66,14 
18,99 86,19 
1906 86,23 
31.63 88.35 
31,61 66,37 
3154 88.46 
31.50 B6.60 
31.45 88.80 
31.43 86,89 
31.43 88.94 
31.45 66.99 
31.56 89.19 
31.63 8937 
31.66 89.42 
31,70 89.67 
31.77 89,76 
42.22 90.01 
42,22 9006 
42,20 90,17 
3376 8360 

57,207.50 93,28750 
9,004,61 20,961.33 

OPTION I - yEAR 2000 

2000 2000 
COEF, COEF 

"A" "B" 

-0,0010 00084 
-0,0011 0,0089 
-0,0011 00089 
-1),0011 0,0089 
-00011 0,0089 
-0,0011 00090 
-0,0011 00090 
-0,0011 0,0091 
-0,0011 0,0091 
-0,0011 0.0091 
-0,0011 0,0091 
-00011 0,0091 
-0,0011 0,0091 
-0.0004 0.0058 
-0,0004 00058 
-00004 0,0059 
-0.0004 0.0059 
-0.0004 0.0060 
-0.0004 0.0060 
-0.0004 0,0060 
-0.0004 0.0060 
-0.0004 00060 
-0.0004 0,0060 
-00004 0.0060 
-00004 0.0060 
-0.0004 0.0060 
0,0002 00034 
00002 0.0034 
00002 0,0034 

-0.0001 00045 

MODEL MODEL 2000 
PROP, H,G, DESIGN 

DIA SLOPE FLOW 
lin) ltufool) IMGD) 

90 0,000350 6309 
90 0,000375 64,37 
90 0,000375 6438 
90 0000375 6438 
90 0000376 64,39 
90 0,000383 6484 
90 0,000385 6498 
84 0000558 65,12 
84 0000559 65,22 
84 0,000561 6531 
64 0,000562 65,36 
64 0,000562 65,39 
84 0,000563 6547 
84 0.000564 76,05 
84 0,000565 76.04 
64 0,000566 7603 
64 0000566 7607 
64 0.000570 76.12 
64 0000571 7615 
64 0,000572 76.17 
64 0000573 76.22 
84 0.000575 7641 
64 0.000577 76,55 
64 0.000578 76.60 
64 0,000581 76.76 
64 0000562 76.66 
64 0.000586 65,74 
84 0000566 65,76 
84 0000568 65.80 
66 0.001829 7551 

2000 Eq, Pop, = 93,900.75 
2000 Sew. Ac. = 17,865,92 

Constant Intel Flow = 6,00 

PROP, 
REPL. 
PIPE 
(in) 

84 
84 
84 
84 
84 
84 
84 
76 
78 
78 
76 
76 
78 
84 
64 
64 
64 
64 
84 
84 
84 
84 
64 
64 
64 
64 
84 
64 
64 
66 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. at Pipe Based on City of Fort Worth Master Plan DeSignations Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity or Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficlents used to Compute Design Flows based on Model Flows~ Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameler Pipe shown in FI. Worth Master Plan for the Year 2020 Design 

IABLEF,I 

REPL PROP PARL. ESTIM ESTIM 

I PIPE PARL PIPE BOTH REPL PARAL 
CAP PIPE CAP, CAP PIPE PIPE 

IMGQl .J!n) (MGDL IMGDI COST COST 

6957 78 5709 279,20 $70,657,50 $60,924,07
1 

7204 78 59,12 93,15 1,195,635 75 1,030,930,82 
7206 78 59.13 -11.44 50,568,60 43,60252 
72 06 78 59,13 59,13 103,90B 09 89,59422 
7208 78 59,15 13346 47,797,72 41.213.34 
7274 78 159.69 8473 602,666,92 519,64647 
7293 78 5985 95,52 276,39552 236,32062 
7209 66 4617 78,56 256,62865 165,171.99 
72 19 66 46.24 7527 215,623.42 154,381.27 
7226 66 4629 8011 333,667,79 239,05576 
7233 66 46.33 75.04 163,36950 131,28822 
72 36 66 46,36 7808 150,518.29 107,76753 
72.41 66 4638 61.57 152,310,17 109.050.48 
88,35 76 72.51 102.23 446,804.78 385,255, 15

1 

66.37 78 72.52 104.40 66.579.34 59.132.19 
68.46 78 72 60 104,99 353,26750 304,62035 
88,60 76 72.71 10423 478.66993 412.730,71, 
8880 76 72 88 105.11 559,718.24 482,614.20: 
6669 76 72.95 108.62 277,08824 238,917 92! 
88,94 76 72,99 102.25 104,600 81 90,191,51

1 

88.99 76 73.03 9745 116,37706 100,345.53 
69.19 78 73,20 104.92 568,03069 489,781,73: 
89,37 76 7334 95.23 492,52434 424,676.60 
89.42 78 7339 126,86 93.517,28 60,63460 
69.67 76 7359 98.67 559,025.52 482,01690 
69,76 76 7366 11305 238,98861 206,06671 
90.01 78 7367 11465 481,44081 415,119,89 
9006 76 1391 11565 87,282,79 75,259.14 
90.17 76 7400 110.91 213,35794 183,96680 
6360 60 64.84 9624 496,07277 409,977 50 

TOTAL ESTIM CONST, COST = 
+ Engr., ROW, Financ., Conling (1.5x) = 

Avg. Estimated Per Foot Cost = 

$9,277,334,79 $7,792,25493 
$13,916,002.18 $11,668,36240 

$98451 $62691 

OPTION 1 

All Cities Served by City of F art Worth 
Big Fossil Outfall, Including NRH, HaltOm City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGO Intel Facility 
Flow. This OptIOn also includes diverSion 
of lItlle Fossil Creek Area in Hallam CIIy 
to this line. 

Computed Hydraulic Gradient Slope at Model Pipe Using Mannings Eqn,; s = f 1629,6 x n x MGO"1.54 f 0"'(8/3) J"2, n '" 0.0145 
Calculated Design Flow In MGO Based on Computed Coer. ~AM and MB" and Design Period Equivatent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = (0 11(8/3) x 5"'(1/2)/1629,6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (0 11(8/3) x sll(1/2) 11629.6 x n ]/1,54 
Combined Capacity ot EXisting Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost or Proposed Replacement Pipe:: Area of Pipe (Sq. In) x $0.125/sq. in, x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0 12S/sq. In, x Length (Ft.) 

COFW Option 1,xls 

Eslim. Cost Above RH. Meier;:;;: 
[slim. Cost Below R.H. Meier = 
Percent R.H. Cost of Total line = 
Eslim. Richland Hills Cost Share: 

$6.455,452 62 $5,426.46960 
$2,821,882,17 $2,363.76533 

30.42"1" 30 34% 
$4,232,82325 $3,545,678.00 
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BIG FOSSIL ~d'iER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402NOOOO+ 50 M280N0304.97 102 
M402NOO20+ 1 7 M402NOOOQ+50 1726 
M402A10020.90 M402A10020+ 17 73 
M402NOO22+40 M402A10020+90 150 
M402A10023·09 M402A10022+40 69 
M402AiOO2S-t40 M402A10023+09 870 
M402A10032+40 M402N0028'40 399 
M402N0036' 79 M402A10032+40 433 
M402A10040t28 M402A10036+ 79 361 
M402N0045'95 M402A10040+ 28 559 
M402A10049+QO M402N0045'95 307 
M402A10051 +91 M402A10049+QO 252 
M40ZAlOO54" 21 M402A10051 +91 255 
M402NOO60+66 M402A10054i-21 645 
M402A10061.67 M402N0060'68 99 
M402NOO65+95 M402A10061 +67 510 
M402A10072+ 77 M402A10065+95 691 
M402A100BO+ 78 M402A100n-t 77 808 
M402A1008S+50 M402A10080+ 78 400 
M402NOO86+56 M402N0085+50 151 
M402N0088*51 M402NOO86+56 168 
M402NOO96*65 M402NOOBB*51 820 
M402A10 1 03+ 76 M402N0096+65 711 
M402A10105+11 M402N0103+76 135 
M402A10109+91 M402N0105+11 807 
M402A10113+81 M402A10109+91 345 
M402A10117+43 M402N0113+81 695 
M402A10120+25 M402N0117+43 126 
M402B/0123+40 M402N0120"'25 308 
M402B/0136+74 M402B/0123t40 1160 

DESIGN CONDITION: OPTION NO.1 
DESIGN YEAR: 2005 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A",COEF."S" 
MODEL PROP DIA. 
MODEL HG SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM. PARL PIPE COST 

01113/2000.3:18 PM 

OPTION 1 - YlcAR 2005 TABLE F-2 

EXIST. 2000 2020 MODEL MODEL 2005 PROP. REPL. PROP PARL ESTIM ESTIM 
• 

PIPE MODEL MODEL 2005 2005 PROP. HG. DESIGN REPL PIPE PtRL. PIPE BOTH REPL. PARAL. 
EXIST. DIA. CAP FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP P'f'E CAP CAP. PIPE PIPE 

(In) (MGD) (MGD) IMGDI "A" "B" (;n) ffVfool) (MGD) (In) .JMGD) ( n) (MGDI IMGDI COST COST 

54 222.11 18.94 83.62 -00010 0.0084 90 0000350 69.13 86 7407 78 5709 27920 $74.06220 $60.924.07 
54 34.03 18.71 86.59 -0.0011 0.0089 90 0.000375 7063 86 76.70 78 59.12 9315 1.253,248.58 1.030.930821 
24 -70.57 18.71 8661 -00011 0.0089 90 0.000375 70.64 86 76.72 78 5913 -1144 53.005.30 43.60252 1 

24 0.00 18.71 86.61 -00011 0.0089 90 0000375 70.64 86 76.72 78 5913 59.13 108.915.00 89,59422 
24 74.31 18.71 86.64 -0.0011 00089 90 0.000376 70.65 86 7675 78 59.15 133.46 50.10090 41.213.34 
54 25.04 18.78 87.43 -00011 0.0090 90 0.000383 71.16 86 77.45 78 59J69 84.73 631,706.99 519.64647 
54 35.67 18.81 87.66 -0.0011 0.0090 90 0.000385 71.32 86 77.65 78 5985 95.52 289.713.90 238.32062 
54 32.39 18.87 87.84 -00011 0.0091 84 0.000558 71.47 86 9353 78 72 09 104.48 314,40130 258,628.65 
54 29.03 18.92 87.96 -0.0011 00091 84 0.000559 71.58 86 9366 78 72.19 10122 262.122.10 215.62342 
54 33.82 18.97 88.07 -0.0011 0.0091 84 0.000561 71.68 86 93.77 78 72.28 106.10 405.889.89 333.887.79 
54 28.71 18,99 88.14 -0.0011 0.0091 84 0.000562 71.74 86 93.85 78 12.33 101.04 222.912.70 183.36950 
54 3172 18.99 88.19 -00011 0.0091 84 0.000562 71.77 86 93.90 78 12.38 104.10 182.977.20 150,51829 
54 35.19 19.06 88.23 -0.0011 00091 84 0.000563 71.85 86 93.94 78 72 41 10760 185.155.50 

,52.310.
,7

1 54 29.72 31.63 88.35 -0.0004 0.0058 84 0.000564 82.34 86 9407 78 12.51 102.23 468,334.49 385.25515 
54 31.88 3161 8837 -00004 0.0058 84 0000565 82.33 86 94.09 78 12.52 104.40 71.88390 59.132.19 
54 3239 31.54 88.46 -0.0004 0.0059 84 0.000566 82.32 66 9419 78 12.60 10499 370.31099 304,62035 
54 3152 3150 88.60 -0.0004 0.0059 84 0.000568 82.37 86 94.34 78 12.71 104.23 501.735.09 412.73071 
54 32.23 31.45 8880 -00004 0.0060 84 0000570 8244 86 94.55 78 12.88 105.11 586.688.79 482,61420 
54 3567 3143 88.89 -ll0004 0.0060 84 0000571 82.48 86 9465 78 72 95 108.62 290.440.00 238.917 92 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 82.50 86 94.70 78 72 99 102.25 109.641.10 90,191.51 
54 24.42 31.45 88.99 -0.0004 0.0060 84 0000573 82.55 86 94.75 78 7303 97.45 121.984.80 100,345.53 
54 31.72 31.56 89.19 -00004 00060 84 0.000575 82.75 86 94.97 78 7320 104.92 595.401.99 489,781.73 
54 21.89 31.63 89.37 -00004 0.0060 84 0.000577 8291 86 9516 78 73.34 9523 516.257.09 424.67660 
54 5347 31.66 89.42 -0.0004 00060 84 0000578 82.97 86 95.21 78 73.39 126.86 98.023.50 80.63480 
54 2508 31.70 89.61 -0.0004 0.0060 84 0.000581 83.14 86 95.48 78 7359 9867 585.96269 482,01690 
54 39.39 31.77 89.76 -0.0004 0.0060 84 0.000582 8325 86 95.57 78 73.66 11305 250.504.50 206.06671 
54 40.78 42.22 90.01 0.0002 0.0034 84 0.000586 9206 86 95.84 78 73.87 114.65 504,63949 415.11989 
54 41.74 42.22 90 06 0.0002 0.0034 84 0.000586 92.08 86 95.89 78 73.91 11565 91.48860 75,259.14 
54 36.97 42.20 90.17 0.0002 0.0034 84 0.000588 92.13 86 9601 78 74.00 110.97 223.638.80 183.966801 
48 31.40 33.78 8360 -0.0001 00045 66 0.001829 8142 66 83.60 60 64.84 9624 496.072.77 409,977.50 

TOTAL ESTIM CONST. COST = $9.917.220.12 $8.159.877 51 F.W. Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

2005 Eq. Pop. = 
2005 Sew. Ac. = 

100,339.88 
19.36602 + Engr., ROW, Finane., Conling (l.Sx) = $14,875,830.18 $12,239.816.26 

Conslanllntel Flow = 6.00 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field SUl"\ley 
length of Pipe Segment in Feet 
Exisllng Pipe Oiameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate III fI. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow'" A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 DeSign 

OPTION 1 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH, Hallam City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6 0 MGD Intel FaCility 
Flow. This Option also inctudes diversion 
of Uttle Fossil Creek Area in Haltom City 
to this line 

Computed HydrauliC Gradient Slope of Model Pipe Using Mannings Eqn.: s = (1629.6 x n x MGO·1.54 1 0"(8/3) )1\2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coet. MAM and "BM and DeSign Penod Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = (0"(8/3) x s"(1I2) / 1629 6 x n )/1.54 
Proposed Paraltel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = (0"(8/3) x s"(1/2) 11629.6 x n )/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe:;; Area of Pipe (Sq. In.) x $0. 125Jsq in. x length (Ft.) 
Esllmated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0.125/sq. in. x length (Ft.) 

COFW Option 1.xls 

Eslim. Cost Above R H. Meier = 
Eslim. Cost Below R H. Meter = 
Percenl RH. Cost of Totat line = 
Estim. Richland Hills Cost Share; 

$6.879.94387 
$3.037.276.25 

3063% 
$4.555,914.38 

$5.661,393.37 
$2,498.48414 

3062% 
$3.747.726.21 
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BIG FOSSIL _NER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402NOOOO+ 50 M280N0304'97 102 
M402NOO20·17 M402NOOOO+50 1726 
M402NOO20t90 M402A10020+ 17 73 
M402N0022'40 M402NOO20'90 150 
M402N0023'09 M402A10022+40 69 
M402AJOO28"40 M402A10023+09 870 
M402N0032'40 M402N0028'40 399 
M40ZAlOO36-t-79 M40ZAlOO32"40 433 
M402AJOO40+28 M402A10036+ 79 361 
M402AJOO4S+95 M402NOO40+28 559 
M402NOO49+00 M402A10045+95 307 
M402N0051+91 M40ZAlOO49+0Q 252 
M402A10054f-Zl M402A10051 +91 255 
M402A10060+68 M402NOO54+21 645 
M40ZAlOO61 +67 M402A10060·68 99 
M40ZAlO065+95 M40ZAl0061 +67 510 
M402A10072·77 M402A10065+95 691 
M402N0080+ 78 M402NOO72·77 608 
M402A/0085"'50 M402A/OO80'" 78 400 
M402AJ0086 ... 56 M402NOO85 ... 50 151 
M402AJOO88+51 M402AJ0086"'56 168 
M402AJOO96+65 M402ND088 ... 51 820 
M402A10103+76 M402A10096"'65 711 
M402AJ0105"',1 M402A10103+76 135 
M402AJ0109+91 M402AJ0105+11 807 
M402A10113+81 M402A10109+91 345 
M402N0117"'43 M402A10113+81 695 
M402A10 120 ... 25 M402A10117"'43 126 
M402B/0123"'40 M402N0120+25 308 
M402B/0136"'74 M4028/0123"'40 1160 

DESIGN CONDITION: OPTION NO.1 
DESIGN YEAR: 2010 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "8" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM PARL PIPE COST 

01/13/2000,3.18 PM 

OPTION 1 -) cAR 2010 fABLE F-3 

EXIST. 2000 2020 MODEL MODEL 2010 PROP REPL PROP. PARL ESTIM ESTIM 
PIPE MODEL MODEL 2010 2010 PROP. H.G. DESIGN REPL. PIPE PARL PIPE BOTH REPL PARAL. 

EXIST.DIA CAP. FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP. PIFE CAP CAP. PIPE PIPE 
(in) (MGD) (MGD) fMGDI "A" "B" linl lf1llooll IMGD) (in) (MGD) (inl (MGDl IMGDI COST COST 

54 222.11 18.94 83.62 -0.0010 0.0084 90 0000350 72.72 86 74.07 78 5709 27920 $74,062.20 $60,924.07 
54 3403 18.71 86.59 -00011 0.0089 90 0.000375 7429 86 76.70 78 5912 93.15 1,253,248.58 1,030,93082 
24 -70.57 1871 86.61 -0.0011 0.0089 90 0.000375 7430 86 76.72 78 5913 ~11A4 53,005.30 43,602.52 
24 0.00 18.71 8661 -0.0011 0.0089 90 0.000375 74.30 86 76.72 78 5913 5913 108,915.00 89,594.22 
24 74.31 18.71 86.64 -00011 0.0089 90 0.000376 74.31 86 76.75 78 59.15 13346 50,100 90 41,21334 
54 25.04 18.78 87.43 -0.0011 0.0090 90 0.000383 74.85 66 77.45 78 5969 84.13 631,706 99 519,646.47 
54 3567 18.81 87.66 -0.0011 0.0090 90 0.000385 75.01 66 77.65 76 5985 95.52 289,71390 238,32062 
54 32.39 16.87 87.84 -0.0011 0.0091 84 0.000558 75.17 86 93.53 76 7209 104.48 314.401.30 256,62665 
54 29.03 16.92 87.96 -0.0011 0.0091 64 0000559 75.29 66 9366 76 7219 101.22 262,12210 215,62342 
54 3382 16.97 66.07 -0.0011 0.0091 84 0.000561 75.40 66 93.77 76 72 28 106.10 405,669.69 333,887.79 
54 26.71 16.99 88.14 -0.0011 0.0091 64 0.000562 75.46 86 93.65 76 7233 10104 222,912.70 183,36950 
54 31.72 16.99 66.19 -0.0011 00091 64 0.000562 75.49 66 9390 76 72.36 104.10 182,977.20 150,516.29 
54 35.19 1906 66.23 -0.0011 0.0091 64 0.000563 75.57 66 93.94 76 7241 10760 185,155.50 152,310.17 
54 29.72 31.63 66.35 -0.0004 0.0056 84 0.000564 86.91 66 94.07 76 72.51 102.23 468,33449 365,25515 
54 31.68 31.61 88.37 -0.0004 0.0056 84 0.000565 86.91 86 94.09 76 7252 104.40 71,663.90 59.132191 
54 32.39 31.54 88.46 -0.0004 00059 84 0.000566 86.90 86 9419 76 72.60 104.99 370,310.99 304.62035 
54 31.52 31.50 88.60 -0.0004 0.0059 84 0.000568 66.95 66 9434 78 72.71 104.23 501,73509 412,730.71 
54 32.23 31.45 86.60 -0.0004 0.0060 84 0000570 87.02 86 9455 78 7266 105.11 566.66879 482,614.20 
54 3567 31.43 8869 -0.0004 0.0060 84 0.000571 87.06 86 94.65 76 7295 108.62 . 290,44000 238,917.92 
54 29.26 31.43 86.94 -00004 0.0060 64 0.000572 87.09 86 94.70 76 7299 10225 109,641.10 90,191.51 
54 2442 31.45 88.99 -0.0004 00060 84 0.000573 67.13 66 9475 78 73.03 97.45 121.98480 100,345.53 
54 31.72 31.56 69.19 -0.0004 0.0060 84 0000575 87.35 86 94.97 76 73.20 104.92 595.401.99 469,761.73 
54 21.89 31.63 6937 -00004 0.0060 84 0.000577 87.52 66 95.16 78 7334 9523 516,25709 424.676.60 
54 53.47 31.66 8942 -0.0004 0.0060 64 0.000578 87.58 86 95.21 78 73.39 126.86 96,023.50 80.63480 
54 25.06 31.70 8967 -00004 00060 84 0000581 8776 86 9546 78 73.59 9867 565,962.69 482,01690 
54 39.39 31.77 89.76 -00004 0.0060 84 0000582 67.88 66 9557 78 73.66 11305 250,504.50 206,06671 
54 40.78 4222 90.01 0.0002 0.0034 84 0.000586 97.39 66 95.84 78 7367 114.65 504,63949 415,119.89 
54 41.74 42.22 9006 0.0002 0.0034 84 0.000566 97.42 86 95.69 78 73.91 115.65 91.48660 75.259.14 
54 36.97 42.20 90.17 0.0002 00034 64 0.000588 97.47 86 96.01 78 74.00 11097 223,638.80 183,96680 
48 3140 33.78 63.60 -0.0001 0.0045 66 0.001829 66.02 72 10543 66 6360 115.00 590.36759 496,072 77 

-" 

F.W. Model Eq. Pop. =- 57,207.50 93,287.50 TOTAL ESTIM CONST. COST. $10,011,514.95 
f.W. Model Sew. Ac. ::;:. 9,004.81 20,981.33 

2010 Eq. Pop.' 106,779.00 
2010 Sew. Ac.::;:. 20,554.00 ... Engr, ROW, Financ., Canting. (1.5x)::;:. $15,017,272 42 

$6,245,972. 78 
$12,368,95917 

Constant Intel Flow::;:. 6.00 

Upstream Sta. of Pipe 8ased on City of Fan Wonh Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Wonh Master Plan Designations Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity at Pipe in MGD based on Ft. Worth Master Plan Dala using Colbrook-While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow::;:. A x Eq Pop ... B x Sewered Acres 
Proposed Oiameter Pipe shown in FI. Worth Master Plan for the Year 2020 Design 

OPTION 1 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH, Haltom City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGD Intel Facility 
Flow. ThiS Opllon also includes diverSion 
of lillie FOSSil Creek Area in Haltom City 
to this line. 

Computed Hydraulic Gradient Slope at Model Pipe Using Mannings Eqn.: s::;:. (1629.6 x n x MGO·1.54 I 0"-(813) 1"-2, n::;:. 0.0145 
Calculated Design Flow in MGD 8ased on Computed Coet. "A" and "B" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = 1 0"-(8/3) x 5"-(1/2) 11629.6 x n 1 f 1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD::;:. ( 0"-(8/3) x 5"(1/2) 11629.6 x n )/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe In MGO 
Estimated Construction Cost at Proposed Replacement Pipe = Area of Pipe (Sq. tn ) x $0. 125/sq. in. x Length (Ft.) 
Esllmated Construction Cost 01 Proposed Parallel Pipe::;:. Area of Pipe (Sq. In) x $O.125/sq. in. x Length (Ft) 

COFW Option l.xls 

Estim. Cost Above R H Meter = 
Esllm. Cost 8elow RH Meier::;:. 
Percent R.H. Cost at Tolal Line ::;:. 
Estim. Richland Hills Cost Share; 

$6.974,23669 
$3,037,276.25 

30.34% 
$4,555.91436 

$5,747,48664 
$2.498.484.14 

30.30% 
$3,747,72621 
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BIG FOSSIL 'ewER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION ('eel) 

M402NOOOO-50 M280N0304-97 102 
M402NOO20+ 17 M402NOOOO+ 50 1726 
M402N0020-90 M402NOO20+ 1 7 73 
M402N0022 -40 M402A10020 ... 90 150 
M402A10023"'09 M402A10022+40 69 
M402NOO28+40 M402NOO23"09 870 
M402A10032-t4D M402N0026-40 399 
M402N0036- 79 M402N0032-40 433 
M402N0040't28 M402A10036+ 79 361 
M402A10045+95 M402A10040+28 559 
M402AJOO49+OQ M402A10045+95 307 
M402A1OO51 +91 M402A10049+QO 252 
M402A10054+21 M402N0051-91 255 
M402N0060-66 M402NOO54-21 645 
M402N0061+67 M402A10060i-68 99 
M402A1006S ... 95 M402A10061 +67 510 
M402NOO72- 77 M402A10065+95 691 
M402A100BO+ 78 M402A10072+ 77 808 
M402A100B5+5Q M402A100ao+ 78 400 
M402A10086+ 56 M402A10085+50 151 
M402A10088+51 M402A10086-t- 56 168 
M402AJ0096+65 M402A10088+51 620 
M402A10103 ... 76 M402NOO96+65 711 
M402N0105+11 M402N0103'" 76 135 
M402N0109+91 M402A10105+11 607 
M402N0113+81 M402N0109-t91 345 
M402N0117+43 M402N0113-t8, 695 
M402NO,20+25 M402AJ0117+43 126 
M402B/0123+40 M402A10120+25 308 
M402B/0136+74 M402B/0123+40 1160 

DESIGN CONDITION: OPTION NO.1 
DESIGN YEAR: 2015 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAINISTA TlON 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
SOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

01113/2000,3:16 PM 

OPTION 1 - YeAR 2015 TASLE F-4 

EXIST. 2000 2020 MODEL MODEL 2015 PROP. REPL. PROP. PARL. ESTIM. ESTIM 
PIPE MODEL MODEL 2015 2015 PROP. H.G. DESIGN REPL. PIPE PARL. PIPE BOTH REPL. PARAL. 

EXIST. DIA CAP. FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE CAP. CAP PIPE PIPE 
(in) (MGD) (MGD) IMGDI "A" "S" linl flU/DOli IMGDI linl IMGDI (in) (MGDI IMGDI COST COST 

54 222.11 18.94 83.62 -00010 0.0084 90 0.000350 90.26 96 9932 90 6362 305.73 $92.267.35 $61.11193 
54 34.03 16.71 66.59 -00011 0.0089 90 0.000375 92.66 96 102.65 90 66.59 120.62 1,561,64669 1.372,54104 
24 -70.57 16.71 66.61 -0.0011 0.0069 90 0.000375 92.70 96 102.66 90 66.61 16.04 66,046.79 56,05069 
24 0.00 18.71 66.61 -0.0011 0.0069 90 0000375 92.70 96 102.66 90 6661 66.61 135,716.69 119,262.25 
24 74.31 16.71 6664 -00011 0.0069 90 0.000376 92.73 96 10291 90 66.64 160.95 62,42966 54,66963 
54 25.04 18.76 67.43 -0.0011 00090 90 0.000363 93.45 96 103.65 90 6703 112.47 767,15679 691,63702 
54 35.67 18.61 67.66 -0.0011 0.0090 90 0000365 9367 96 104.12 90 67.66 123.33 361,006.39 317,290.77 
54 32.39 1887 87.84 -0.0011 0.0091 84 0.000556 93.67 90 105.58 64 87.84 12023 344,32808 299.94602 
54 29.03 16.92 87.96 -0.0011 0.0091 84 0.000559 94.00 90 10573 84 67.96 11699 267,07260 250,072.13 
54 3362 18.97 6607 -0.0011 0.0091 84 0.000561 94.13 90 105.86 64 66.07 121.69 444,525 17 367,23061 
54 26.71 1899 66.14 -00011 0.0091 64 0.000562 94.20 90 105.94 64 86.14 116.65 244,13100 212,665.22 
54 31.72 1899 66.19 -0.0011 00091 64 0.000562 94.24 90 106.00 64 86.19 119.91 200,394.17 174,56559 
54 35.19 1906 66.23 -0.0011 0.0091 64 0.000563 94.32 90 10605 64 86.23 123.42 202.77962 176.64375 
54 29.72 31.63 66.35 -00004 0.0058 64 0.000564 102.36 90 10620 84 66.35 118.07 512,91365 446,604.76 
54 31.88 31.61 66.37 -00004 0.0058 64 0.000565 102.37 90 106.22 84 68.37 120.25 78,726.28 66,57934 
54 32.39 31.54 88.46 -00004 00059 84 0.000566 102.40 90 106.33 84 66.46 12085 405,55963 353.26750 
54 31.52 31.50 66.60 -0.0004 0.0059 64 0.000568 102.50 90 106.50 84 6660 12012 549.493.54 476,669.93 
54 32.23 31.45 86.80 -00004 0.0060 84 0.000570 10264 90 106.74 64 88.60 12103 642,53369 559,718.24 
54 35.67 3143 66.89 -0.0004 0.0060 64 0.000571 102.70 90 106.65 64 86.89 124.56 . 318,08599 277,066.24 
54 29.26 31.43 66.94 -00004 00060 64 0.000572 102.75 90 106.91 84 88.94 116.20 120,077.46 104,600.61 
54 24.42 31.45 86.99 -0.0004 0.0060 64 0000573 102.60 90 106.97 64 6699 113.41 133,596.11 116,377.06 
54 31.72 31.56 89.19 -0.0004 0.0060 64 0.000575 103.04 90 107.21 84 69.19 120.91 652.07627 566.030.69 
54 21.89 31.63 6937 -00004 0.0060 84 0.000577 103.24 90 10742 64 69.37 111.26 565,39784 492.524.34 
54 53.47 31.66 69.42 -0.0004 00060 64 0.000578 103.31 90 107.46 64 89.42 142.69 107,354 02 93,517.26 
64 25.06 31.70 89.67 ~0.OOO4 0.0060 84 0.000581 103.55 90 107.78 64 89.67 114.75 641.738.48 559,02552 
54 39.39 31.77 69.76 -00004 0.0060 64 0.000582 103.67 90 10789 84 69.76 129.15 274.349.16 238.988.61 
54 40.78 42.22 9001 0.0002 0.0034 84 0.000586 110.48 90 108.19 84 90.01 130.79 552,67440 481.44081 
54 41.74 42.22 90.06 0.0002 0.0034 84 0.000566 11053 90 106.25 64 90.06 13180 100,197.09 87,26279 
54 3697 42.20 90.17 00002 00034 84 0.000566 11061 90 108.38 84 90.17 12714 244.92621 213,357.94 
46 31.40 33.76 63.60 -00001 00045 66 0.001829 99.61 72 105.43 66 6360 115.00 590.36759 496.072.77 

TOT/,L ESTIM. CONST. COST = $11.279,590.65 $9,631,47592 F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac.;; 

57,207.50 93,287.50 
9,004.81 20,96133 

2015 Eq. Pop = 
2015 Sew. Ac. = 

Conslant Intel Flow = 

116,776.00 
23,626.69 

6.00 
+ Engf.. ROW. Finane., Contlng. (1.5x) = $16,919,385.98 $14,747,213.88 

Upstream Sta. of Pipe Based on Cily of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sla. or Pipe Based on Cily of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capadty of Pipe in MGD based on Ft Worth Master Plan Data using Co/brook-While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Fl. Worth Master Plan based on HydraWorks Calculations 
Calibration Coefidents used to Compute Design Flows based on Model Flows· Ftow:: A x Eq. Pop. + 8 x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope or Model Pipe Using Mannings Eqn.: s = (1629.6 x n x MGO·'.54 I 0"(8/3) )"2, n::;:: 0.0145 
Calculated Design Flow in MGD Based on Computed Coer. "AR and R8" and Oesign Penod Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = I 0"(8/3) x s"(1/2) 11629.6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO;; (0"(8/3) x 5"(1/2) 11629.6 x n )/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area at Pipe (Sq. In.) x $0. 125/sq in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe::;:: Area of Pipe (Sq. In.) x $0. 125/sq in. x length (Ft.) 

COFW Option 1.xls 

OPTION 1 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH, Haltom City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGD Intel FaCIlity 
Flow. This Option also includes diversion 
of Litile Fossil Creek Area in Haltom City 
to this Hne. 

Eslim. Cost Above R.H. Meter = 
Eslim. Cost Below RH. Meter = 
Percent R.H. Cost or Total line = 
Estim. Richland Hills Cost Share = 

$7,561.89760 
$3,697,69306 

32.78% 
55,546,53956 

$6.566,472 24 
53.245,003.66 

33.01% 
$4.667,505.52 
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BIG FOSSIL ,eWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION Ifeel) 

M402NDOOD+ 50 M2BON0304+97 102 
M402A/OO20"'17 M4J2A10000i-50 1726 
M402A10020 ... 90 M':02A10020+ 17 73 
M402A10022 ... 40 M402A/OOZO+9a 150 
M402A1OO23.09 M402A10022+40 69 
M402A1D028+40 M4D2A10023 ... 09 670 
M4Q2A10032 ... 40 M402A1002S-t-40 399 
M402N0036+ 79 M402NOO32.40 433 
M402A10040+ 28 M402NOO36·79 361 
M402A10045+95 M402A10Q40 ... 26 559 
M402NOO49+QD M402A10045+95 307 
M402N0051'91 M402A10049-tOO 252 
M402A10054-t21 M402A1Q051+91 255 
M402NOO60+68 M402A10054 + 21 645 
M402N0061+67 M402A10060+68 99 
M402N0065+95 M402A10061 +67 510 
M402NOO72+ 77 M402NOO65-t-95 691 
M402N0080f-78 M402A1oo72+ 71 808 
M402A1OQ85-t- 50 M4D2A100BO+ 7B 400 
M402/VDOB6+56 M402A10085+50 151 
M402A100B8+51 M402NOO86+56 168 
M402A10096+65 M402NooB8+51 620 
M402A10103+76 M402N0096+65 711 
M402A10105+11 M402N0103·76 135 
M402N0109.91 M402A10105+ 11 607 
M402N0113+81 M402N0109'91 345 
M402A10117·43 M402N0113+81 695 
M402A10120f-25 M402N0117+43 126 
M402B/0123+40 M402A10120+25 306 
M4028/0136f-74 M402B/0123·40 1160 

DESIGN CONDITION: OPTION NO.1 
DESIGN YEAR: 2020 

EXIST. 2000 2020 
PIPE MODEL MOOEL 

EXIST. DIA CAP FLOW FLOW 
(in) (MGD) (MGD) (MGDI 

54 22211 18.94 6362 
54 34.03 16.71 6659 
24 ·7057 18.71 86.61 
24 0.00 18.71 66.61 
24 7431 16.71 6664 
54 2504 16.76 87.43 
54 35.67 1681 67.66 
54 32.39 16.67 67.84 
54 2903 18.92 67.96 
54 33.82 1697 66.07 
54 26.71 16.99 88.14 
54 3172 16.99 66.19 
54 35.19 1906 6B.23 
54 29,72 31,63 68.35 
54 31,88 3161 66.37 
54 32.39 31.54 88.46 
54 31.52 31.50 68.60 
54 32.23 31.45 88.80 
54 35.67 31.43 B8.69 
54 29.26 31.43 B8.94 
54 2442 31.45 88.99 
54 31.72 31.56 69.19 
54 21.69 3163 69.37 
54 53.47 31,66 69.42 
54 25.06 3170 69.67 
54 39.39 31.77 69.76 
54 40.76 42.22 90.01 
54 41.74 4222 90,06 
54 36.97 42.20 9017 
46 31.40 3378 63.60 

F.W Model Eq. Pop. = 57,207.50 93,28750 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

OPTION 1 • YeAH 2020 

MODEL MODEL 2020 
2020 2020 PROP. HG DESIGN 

COEF COEF DIA SLOPE FLOW 
"A" "B" (in) (fUlool) (MGD) 

·0.0010 00064 90 0000350 94.74 
.0.0011 0.0069 90 0000375 97.20 
·00011 00089 90 0.000375 97.21 
·0.0011 0.0069 90 0000375 97.21 
.00011 0.0069 90 0000376 97.24 
-00011 00090 90 0.000383 97.99 
·0.0011 0.0090 90 0.000365 98.22 
·0.0011 0.0091 64 0.000556 9643 
·0.0011 0.0091 64 0.000559 9657 
-0,0011 0.0091 64 0.000561 96.71 
-0.0011 0.0091 64 0.000562 96.79 
-00011 00091 64 0.000562 98.63 
-0.0011 0.0091 64 0.000563 96.92 
-0.0004 0.0058 84 0000564 10670 
·0.0004 0.0056 84 0.000565 106.71 
·0.0004 0.0059 B4 0000566 106.73 
-00004 00059 84 0.000568 108,83 
-0,0004 0.0060 64 0.000570 108.96 
·0.0004 0.0060 84 0.000571 10903 
·00004 0.0060 B4 0000572 109.07 
·00004 0.0060 64 0.000573 10913 
·00004 0.0060 64 0.000575 109.40 
·00004 0.0060 64 0000577 109,61 
-0.0004 00060 84 0000576 109.66 
·0.0004 0.0060 64 0.000561 10993 
·0.0004 0.0060 64 0.000562 110.06 
00002 0.0034 64 0000586 116.33 
0.0002 0.0034 84 0.000566 118.37 
00002 0.0034 64 0000588 118.46 

-0.0001 00045 66 0.001629 106.15 

2020 Eq. Pop. = 126,777.00 
2020 Sew. Ac. = 25,54000 

Constant tntel Flow::::: 6.00 

TABLE F·5 

PROP REPL. PROo, PARL ESTIM ESTIM 
REPL. PIPE PAR'_ PIPE BOTH REPL PARAL 
PIPE CAP. PIP/: CAP CAP. PIPE PIPE 
(in) (MGD) (in) (MGD) 'MGDI COST COST 

96 9932 ~o 6362 305.73 $92,267.35 $61,11193 
96 10285 ,)0 6659 120.62 1,561,64669 1,372,54104 
96 102.88 '10 86.61 16.04 66,048.79 58.05069 
96 102.88 90 8661 8661 135,71669 119,262.25 
96 102.91 10 86.64 160.95 62,42966 54,86983 
96 103.85 90 67.43 11247 787,156.79 691,B3702 
96 104.12 90 67.66 123.33 361,006.39 317,29077 
90 105.56 £4 8764 120.23 344,32606 299,94602 
90 10573 8' 6796 11699 287,072 60 250,072 13 
90 10586 6, 6607 12189 444,525.17 387.23081 
90 10594 cj 4 88.14 116.85 244.131.00 2f2,66522 
90 10600 84 66.19 11991 200.39417 174.56559 
90 106.05 84 88,23 12342 202,77962 176.643.75 
96 126.14 94 88,35 118.07 563,561.76 446.80478 
96 126.17 94 66.37 12025 89,573.01 68.579,34 
96 126.30 84 88,46 120,85 461.436.74 353.28750 
96 126.50 B4 68.60 12012 625.201.54 478.669.93 
96 126.78 84 8880 121,03 731.060,56 559,718,24 
96 126.91 B4 88,89 12456 361.911,17 277,088.24 
96 126.96 84 8B 94 116.20 136,62147 104,600 81 
96 127.05 64 8899 11341 152,002.69 116,377 06 
96 127.34 64 B9,19 12091 741,917.69 568,03069 
96 12760 84 6937 111.26 643,297 10 492,52434 
96 12767 64 6942 14269 122,14502 93,51728 
96 126.02 64 6967 11475 730,155.78 559.02552 
96 126.15 64 6976 12915 312,148,38 236,98661 
96 128.51 84 9001 130.79 626,62065 481,44081 
96 12B.58 B4 9006 131.80 114,002.02 67,26279 
96 128.74 64 90.17 127.14 276,671.60 213.35794 
76 130,52 72 105,43 13683 

- 692.661 97 590,36759 

TOTAl. ESTIM. CONST COST = $12,194,93256 $9,925,77075 
• EngL, ROW, F;panc., Canting, (1.5x) = $18,292,39884 $14,888,656.12 

NOTES' UPSTREAM MAIN/STA liON Upstream Sla, of Pipe Based on City o( Fort Worth Master Plan Designations. Stations confirmed by Field Survey OPTION 1 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "N, COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPt. PIPE 
REPL. PIPE CAP. 
PROP PARt. PIPE 
P,~Rl. PIPE CAP 
BOTH CAP 
ESTIM REPL PIPE COST 
ESTIM PARt. PIPE COST 

01/13/2000,3:18 PI.t 

Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations Stations c.onfirmed by Field Survey 
length at Pipe Segment in Feel 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGO based on Fl. Worth Master Plan Data using Colbraok-While equations 
Year 2000 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow; A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Master Plan for the Year 2020 DeSign 

All Cities Served by Cily of Fort Worth 
Big Fossil Outfall, Including NRH, Haltom City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGD Intel Facility 
Flow. This Option also includes di .... ersion 
at lillie Fossil Creek Area in Hallam City 
to this line. 

Compuled Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: S = (1629,6 x n x MGO·l.54 I 0"(8/3) J"2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. ~A" and "8" and DeSign Penod Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = f 0"(8/3) x s"'(1/2) 11629.6 x n J 11.54 
Proposed Parallet Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = l 0"(8/3) x s"(1/2) 11629,6 x n 1/1,54 
Combined Capacity of EXisting Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq, In,) x $0. 125/sq in, x: length (Fl.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In,) x $0.125/sq In, x length (Ft,) 

COFW Option 1.xls 

Estim, ,"";ost Abo .... e RH Meier = 
Eshm, :;051 Below RH Meier::::: 
Percell R.H. Cost of Total line = 
Eslim Richland Hilts Cosl Share: 

$6.497,239.51 
$3,697,69306 

3032% 
$5,546,53956 

$6.660,76706 
$3,245,003.66 

3269% 
$4.667,505.52 

Page 1 ot 1 



) 
SIG FOSSIL "",'VER STUDy OPTION 1 ~ YeAR 2050 TASLE F·6 

EXIST. 2000 2020 MODEL MODEL 2050 PROP. REPL. PLOP. PARL ESTIM ESTIM 
PIPE MODEL MODEL 2050 2050 PROP H.G DESIGN REPL PIPE P,.Hl PIPE BOTH REPL. PARAL 

UPSTREAM DOWNSTREAM LENGTH EXIST. DIA CAP. FLOW FLOW COEF COEF. DIA. SLOPE FLOW PIPE CAP. f IPE CAP. CAP PIPE PIPE 
MAIN/STATiON ;~AINISTATION .. (feel) lin) (MGD) (MG[) .JMGlJl "N "B" (in) I MOOI) (MGD) .J'!'l. .JMGlJl .. ;!'l IMGD) (MGD) COST COST 

M402NOOOQ+50 M2BOAlO304+97 102 54 222.11 16.94 8362 ~00010 00084 90 0.000350 96.46 96 9932 90 83.62 305.73 $92.287.35 $81.11193 
M402NOO20+ 17 M402A10000+ 50 1726 54 34.03 18.71 86.59 ·00011 0.0089 90 0.000375 98.15 96 102.85 90 8659 12062 1.561,64669 1,372,54104 
M402A/OO20+90 M402A/OO20·,7 73 24 ~70.57 18.71 86.61 ~0.0011 0.0089 90 0.000375 98.16 96 102.88 90 8661 16,04 66,04879 58.05069 
M402NOO22-t40 M402A/OO20t-90 150 24 0.00 1871 86.61 ·00011 0.0089 90 0000375 98.16 96 102.88 90 86.61 86.61 135,71669 119.28225 
M402A10023+Q9 M402A10022t-40 69 24 74.31 1871 86.64 ·00011 00089 90 0000376 98.18 96 102.91 90 8tl.64 16095 62.42968 54.869.83 
M402A1002B+40 M402NOO23t-09 870 54 25.04 1878 87.43 ·0.0011 00090 90 0000383 98.86 96 103.85 90 87.43 11247 787,15679 691,83702 
M402A10032+40 M402A1002B+40 399 54 35.67 1881 87.66 -0.0011 0.0090 90 0.000385 99.07 96 104.12 90 87.66 123.33 361,00639 317,29077 
M402A10036+ 79 M402A10032+40 433 54 32.39 18.87 8784 -0.0011 00091 84 0.000558 9929 90 105.58 84 87.84 12023 344,328.08 299,94802 
M402A10040+28 M402A10036+ 79 361 54 2903 18.92 87.96 -00011 0.0091 84 0.000559 9946 90 10573 84 87.96 116.99 287,07260 250,072 13 
M402A10045+95 M402A10D40+28 559 54 33.82 18.97 88.07 -00011 0.0091 84 0.000561 9962 90 105.86 84 6B 07 121.89 444,525.17 387,23081 
M402A10049+OQ M'02A10045+95 307 54 28.71 18.99 88.14 -0.0011 0.0091 84 0000562 99.71 90 10594 84 88.14 116.85 244,131.00 212,665.22 
M402NOOS1+91 M402A10049-tOO 252 54 31.72 1899 88.19 -00011 0.0091 84 0000562 99.74 90 106.00 84 8B.19 119.91 200,394.17 174,565.59 
M402NOO54-t21 M402A10051-t91 255 54 35.19 1906 88.23 -0_0011 0_0091 84 0.000563 9989 90 106.05 84 68.23 123.42 202.779.82 176,643.75 
M402A1D060+68 M402A100S4+21 645 54 29.72 31.63 88.35 -00004 0.0058 84 0.000564 121.16 96 126.14 90 106.20 13592 583,581.76 512,91365 
M402A10061 +67 M402A10060·68 99 54 3188 31.61 8837 -0.0004 00058 84 0.000565 121.14 96 12617 90 10622 13810 89,573.01 7B,72628 
M402N006S.9S M402A1OO61.61 510 54 3239 31.54 88.46 -00004 0.0059 B4 0.000566 12108 96 12630 90 10633 138.72 461,436.74 405,55963 
M402NOOn·77 M402N0065.95 691 54 31.52 31.50 88.60 -0.0004 0.0059 84 0.000568 121.12 96 12650 90 10650 138.02 625,20154 549,493.54 
M402N0080+ 78 M402N0072+ 77 808 54 32.23 31.45 88.80 -0.0004 00060 84 0000570 121,17 96 126.78 90 106.74 13897 731.06056 642,53369 
M402NOO85+ 50 M402A10080+ 78 400 54 35.67 31.43 88.89 -0.0004 0.0060 84 0.000571 121.20 96 126.91 90 10685 142.52 361,911.17 318.08599 
M402ND086+56 M402A10085+50 151 54 29.26 31.43 88.94 -0.0004 0.0060 84 0000572 121.24 96 126.98 90 106.91 136.17 136,621.47 120.077.46 
M402N0088.S1 M402A10086"56 168 54 24.42 3145 8899 -0.0004 0.0060 84 0.000573 121.30 96 127.05 90 106.97 131.39 152,00269 133,596 11 
M402NOO96·65 M402A/008a·51 820 54 3172 31.56 89.19 -00004 0.0060 84 0.000575 121.63 96 12734 90 107.21 13893 741,917.89 652.07627 
M402N0103+76 M402NOO96+65 711 54 21.89 3163 89.37 ·0.0004 0.0060 84 0000577 121.87 96 127.60 90 107.42 129.31 643.29710 565,39784 
M402A10105",1 M402A1010J"76 135 54 5347 3166 89.42 -0.0004 0.0060 84 0.000578 12196 96 127.67 90 107.48 16095 122,14502 107,35402 
M402N0109+91 M402N0105+ 11 807 54 25.08 31.70 89.67 -00004 0.0060 B4 0.000581 122 20 96 12802 90 107.78 13286 730,155.78 641,73848 
M402A10113+61 M402A!0109+91 345 54 39.39 3177 89.76 -0.0004 0.0060 84 0000582 12238 96 128.15 90 107.89 147.28 312,14838 274,349.16 
M402A/0117·43 M402N0113.81 695 54 407B 42.22 9001 0.0002 0.0034 84 0000586 140.17 96 128.51 90 10819 148.97 628,82065 552,67440 
M402A10120·25 M402A10117+43 126 54 41.74 4222 90.06 0.0002 0.0034 84 0000586 140.21 96 128.58 90 108.25 149.99 114,002.02 100,197.09 
M402B/012J·40 M402A10 120+ 25 308 54 3697 42.20 90.17 0.0002 0.0034 84 0000588 140.25 96 128.74 90 108.38 145.35 278,671 60 244,92621 
M402B/0136+74 M402B/0123.40 1160 48 3140 33.78 8360 -00001 0.0045 66 0001829 121.46 78 13052 72 10543 13683 692.86197 590.367.59 

DESIGN CONDITION' OPTION NO.1 TO"AL ESTIM CONST. COST = $12,194,93256 $\0,686,17650 
DESIGN YEAR' 2050 

F.W. Model Eq. Pop. = 57.20750 93,287.50 
F.W. Model Sew.Ac. = 9,004.81 20,981.33 

2050 Eq. Pop. = 
2050 Sew, Ac. = 

Constant Intel Flow = 

161,728.99 
29,865.17 

600 
+ Engr., ROW, Finane., Contlng (1 .5x) -:::. $18,292,39884 $16.029,264.76 

NOTES UPSTREAM MAINISTATION Upstream Sta. at Pipe Based an City of Fort Warth Master Plan Designations, Stations confirmed by Field Survey 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PflOP. REPL. PIPE 
REPL PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
SOTH CAP. 
ESTIM. REPl. PIPE COST 
ESTIM. PARL PIPE COST 

01113/2000,3:18 PM 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
length of Pipe Segment jn Feet 
Existing Pjpe Diameter in Inches 

Existing GraVity Flow Capacity at Pipe in MGD based an FI Worth Master Plan Data using Cafbrook-White equations 
Year 2000 Flow Rate in Ft. WOr1h Master Plan based on HydroWa(ks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculalions 
Calibration Coeficients used to Compute DeSign Flows based on Model Flows: Flow .. A x Eq Pop .• 8 x Sewered Acres 
Proposed Diameter Pipe shown In H Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope at Model Pipe Using Mannings Eqn.: s = 11629 6)( n)( MGO*1.54 I 0"(8/3) )"2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coet. "AM and "B" and DeSIgn Penod EqUivalent Papulation and Sewered Acres 
Proposed Replacement Pjpe in Inches 
Proposed Replacement Pipe Capacity in MGD = (0"(8/3) x s"(1/2) 11629.6)( n ) 11.54 
Proposed Parallel Pjpe in Inches 
Proposed Parallel Pipe Capacity in MGO = (0"(8/3) x s"(1/2) 11629.6 x n J 11.54 
Combined Capacity ot Existing Pipe and Proposed Parallel Pjpe in MGD 
Estimated Construct jon Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In) x $0. 125/sq in. x length (Fl.) 
Estimated Construction Cost 0' Proposed Parallel Pipe -:::. Area of Pipe (Sq. In.) x $0. 125/sq. in. x length (Ft.) 

COFW Option l.xls 

OPTION 1 

An Cilies Served by City of Fort Wor1h 
Big Foss~ Outfall, Induding NRH, Hallam CIty, 
Richland HillS, Manne G(eek Area, year 2020 
BFX Area, and Constant 6 0 MGD Inlel FacilIty 
Flow. This Option also includes dIversion 
of lillie Fossil Creek Area in Haltom City 
10 this line 

Estirn. Cost Above RH Meter = 
Esti,ll. Cost Below RH. Meter = 
Pe(cenl RH Cost at Tolat line = 
Esli n. Richland HIlls Cost Share" 

$8.497,23951 $7,441,172 82 
$3,697,69306 $3,245,00368 

30.32<1/11 
$5,546,539.58 

3037% 
$4.867.50552 
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BIG FOSf _WER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feeil 

M402NOOQO+50 M280NOJ04-t-97 102 
M402A10020+ 17 M402AJOOOQ+50 1726 
M402A!OO20+90 M402NOO2Q+17 73 
M402AJOO22+40 M402NOO20.90 150 
M402A10023+09 M402NOO22+40 69 
M402A1OO2B+40 M402A/OO23i-09 670 
M402A10032+40 M402A1OO2S-t4D 399 
M402A1OO36 ... 79 M402AJOO32+40 433 
M402NOO40+28 I M402NO036+ 79 361 
M402AJOO45+95 M402N0040'26 559 
M402N0049"'00 M402NOO45+95 307 
M402NOO51 +91 M402NOO49+00 252 
M402NOO54+21 M402N0051 +91 255 
M402N0060+68 M402NOO54+21 645 
M402N0061-t67 M402N006D-t68 99 
M402NOO65-t95 M402N0061-t67 510 
M0402NOO72+ 77 M402N0065+95 691 
M402NOO80-.-76 M402NOO72+ 77 606 
M402NOO85+ 50 M402NOO80+ 78 400 
M0402A1OO86+56 M402A1008S-'-50 151 
M0402A10068+51 M402A10086-.-S6 '66 
M402A10096+65 M402N0088+51 820 
M402A10103+76 M0402NOO96+65 711 
M402A10105+11 M0402A10103-t76 135 
M0402A10109+91 M402N0105+11 607 
M402A10113+81 M402A/0109+91 345 
M402N0117+43 M402A10113-t81 695 
M402A10120+25 M402NOl17+43 126 
M0402B/0123+40 M402N0120-+-25 306 
M402B/0136+74 M4028/0123+40 1160 

14135 
DESIGN CONDITION: OPTION NO.1 
DESIGN YEAR 2070 

NOTES UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. ~A", COEF. "8~ 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 

01113/2000,3:16 PM 

OPTION 1 • I tAR 2070 TABLE F-7 

EXIST. 2000 2020 MODEL MODEL 2070 PROP. REPL PRO,' PARl. ESTIM ESTIM 
PIPE MODEL MODEL 2070 2070 PROP. H.G. DESIGN REPL. PIPE PAR PIPE BOTH REPL. PARAL. I 

EXIST. DIA CAP. FLOW FLOW COEF. COEF. ~i~ SLOPE FLOW PIPE CAP PIP! CAP. CAP. PIPE PIPE 
linl IMGDI IMGDI IMGDI "A" "B" 1(lIfootl IMGDI (in) IMGO) (in, IMGD) IMGD) COST COST , 

54 222.11 lB.94 63.62 ·0.0010 00064 90 0,000350 96.27 96 99.32 )0 83.62 30573 $92.26735 $81.11193 
54 34.03 lB.71 66.59 -0.0011 0.0069 90 0.000375 9960 96 102.85 90 86.59 120.62 1.561.646.69 1.372.541.04 
24 -70.57 16.71 66.61 -00011 00069 90 0.000375 99.61 96 102.88 "0 8661 16.04 66,048.79 56.05069 
24 0.00 18.71 66.61 -0.0011 0.0069 90 0.000375 9961 96 10288 90 6661 86.61 135,716.69 119.282.25 
24 74.31 16.71 66.64 -0.0011 0.0069 90 0000376 99.63 96 102.91 90 8664 160.95 62.42966 54,66983 
54 25.04 16.76 87.43 -0.0011 0.0090 90 0.000363 100.27 96 103.85 90 67 4~ 112.47 767.15679 691.637.02 
54 3567 lB.81 67.66 -00011 0.0090 90 0.000365 10046 96 104.12 10 87.66 123.33 361,006.39 317.290.77 
54 32.39 16.67 67.64 -0.0011 0.0091 64 0000556 100.72 90 105.58 ~4 67.64 120.23 344.32606 299.94802

1 54 29.03 16.92 67.96 -00011 00091 64 0.000559 100.90 90 105.73 34 87.96 
54 33.62 
54 2671 
54 31.72 
54 35.19 
54 29.72 
54 31.88 
54 32.39 
54 31.52 
54 32.23 
54 35.67 
54 29.26 
54 24,42 
54 31.72 
54 21.89 
54 53047 
54 25.06 
54 39.39 
54 40.76 
54 41.74 
54 36,97 
46 31,40 

F .W. Model Eq. Pop 
F .W. Model Sew. Ac. = 

16.97 6607 
16.99 66.14 
18,99 66.19 
19.06 66.23 
3163 66.35 
31.61 8837 
31.54 88.46 
31.50 88.60 
31.45 88.80 
31.43 66.69 
31.43 88.904 
3145 88.99 
31.56 89.19 
31,63 89.37 
31.66 69.42 
31.70 6967 
31.77 89.76 
42.22 90,01 
42.22 90.06 
42.20 90.17 
3376 63.60 

57.207.50 93.267.50 
9.00461 20,961.33 

-0.0011 
-0.0011 
-00011 
-0.0011 
-0.0004 
-0.0004 
-0,0004 
-0.0004 
-0.0004 
-0,0004 
-0.0004 
-0.0004 
-0.00004 
-0,0004 
-0.0004 
-0.0004 
-0.0004 
0.0002 
0.0002 
0.0002 

-00001 

0.0091 
0.0091 
00091 
0.0091 
0.0056 
0.0056 
0.0059 
0.0059 
0,0060 
0.0060 
0.0060 
0,0060 
0.0060 
0.0060 
0.0060 
0.0060 
0.0060 
0.0034 
0.0034 
00034 
0.0045 

64 0.000561 101.07 
64 0.000562 101.16 
64 0.000562 101.19 
64 0000563 101.37 
84 0.000564 128.57 
84 0,000565 128.54 
84 0000566 128.44 
84 0.000568 128.44 
804 0.000570 128.46 
84 0,000571 128047 
84 0.000572 128.50 
84 0.000573 12857 
84 0000575 128,93 
804 0.000577 129.19 
84 0.000578 12929 
84 0,000581 129.53 
84 0.000582 129.74 
84 0.000586 152.44 
84 0,000586 152.47 
64 0.000566 152.50 
66 0.001629 13029 

2070 Eq. Pop. = 160.60177 
2070 Sew. Ac.::; 32,329.98 

Constant Intel Flow = 6,00 

90 
90 
90 
90 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
96 
76 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Surv-ey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Exisling Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGO based On Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWOrks Calculalions 
Year 2020 Flow Rale in Ft. Worth Master Plan based on HydroWOrks Calculations 

116.99 
10566 a4 6607 121.69 
10594 64 88.14 116,85 
10600 /J4 88.19 11991 
106.05 A4 6823 123.42 
126,14 )0 10620 135.92 
126.17 90 10622 13810 
126.30 90 106,33 138,72 
12650 W 10650 13802 
126.78 90 10674 13897 
126.91 90 10685 142.52 
12698 ',0 10691 13617 
127,05 90 106.97 13139 
127.34 90 107,21 138,93 
127.60 90 107,42 129.31 
127.67 90 107.48 160,95 
128,02 90 107.78 132.86 
128,15 90 107.89 147.28 
128.51 90 10819 14897 
128.58 90 10825 14999 
128,74 90 106.36 145.35 
130.52 72 105.43 136.83 

TOTAL ESTIM CONST. COST = 
+ Engr" ROW, Finane., Conllng (1 5x) = 

Avg. Estimated Per Fool Cost::; 

OPTION 1 

267.07260 250.072 13' 
444.52517 387,23081 
244,131.00 212.66522 
200.39417 174.56559 
202.77962 176.64375 
583,581.76 512,91365 

89,573 01 78,72628 
461.436,74 405.55963 
625.201 54 549.49354 
731.060.56 642.53369 
361,911,17 318,085,99, 
136.621 47 120.077 46

1 152.00269 133.596.11 
741.917 89 652,07627 
643.297.10 565.397,84 
122.14502 107,35402 
730,15578 641,738048 
312,148.38 274,349,16 
626.62065 552,674040 
114,00202 100.19709 
278.67160 244.92621 
692.661 97 590.36759 

$12.194.93256 $10.666.17650 
$16.292.39664 $16.029.26476 

$1.294.12 $1.134.01 

All Cities Served by City of Fort Worth 

Cahbration Coefidents used 10 Compute Design Flows based on Model Flows: Ftow:;: A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

Big Fossil Outtatl, Including NRH, Haltom City, 
Richland Hills. Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGD Intel Facility 
Flow. This Option also includes dIverSion 
of Little Fossil Creek. Area in Haltom City 
to thiS line 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = ( 16296 x n x MG06, ,54 1 0"'(8/3) ]"'2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. ~N and "B~ and DeSign Period Equivalent Poputation and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = (0"(813) x s"(1I2) 11629.6 x n 1/1 54 
Proposed Parallel Pipe in Inches 
Proposed Parallel PIpe Capacity in MGD = I 0"(813) x s"'(ll2) 11629.6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Paratlel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq, In.) x $0.125/sq in, x length (Ft ) 

COFW OptIOn 1.xls 

Estim. Cost Above R H Meter = 
Estlm Cost Below RH Meter = 
Percel~1 R H. Cost of Total line = 
Estim. ':;:Ichland Hills Cost Share = 

$8,497.23951 $7,0441.17282 
$3.697.693.06 $3.245.003.66 

30.32% 30.37% 
$5.546,539.56 $4.667.50552 
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OPTION 2 



BIG FOSSIL 'eWER STUDY 

UPSTREAM 
MAIN/STATION 

M402NOOOQ·50 
M402A10020+ 17 
M402A10020+9Q 
M402AJOO22-t-40 
M402N0023.09 
M402A10028+40 
M402A10032+40 
M402N0036' 79 
M402AJOO4Q+ 28 
M402A1004S·95 
M402A10049+00 
M402A/OO51-t91 
M4Q2A100S4+21 
M402A10060+68 
M402NOO61i-67 
M402NOO6S-tg5 
M4Q2A1oon-t 77 
M402NOOBO-t 78 
M402NOO8S-t50 
M4Q2NOO86-tS6 
M402NOO8Bt-51 
M4Q2A10096-t6S 
M402A10103-t 76 
M402A10105-tl1 
M402A10109-t91 
M402A10113-tS1 
M402A10117-t43 
M402A10120-t25 
M402B/0123t-40 
M402B10136-t74 

DESIGN CONDITION' 
DESIGN YEAR: 

NOTES' 

DOWNSTREAM LENGTH 
MAIN/STATION Ifeell 

M260N0304+97 
f1402NOOOO+SO 
M402A10020+ 17 
M402N0020'90 
M402lvOO22+40 
M402A10023+Q9 
M402N0028'40 
M402A10032-t40 
M402N0036. 79 
M402A10040+28 
M402A1D045+95 
M402A10049+00 
M402NOO51 +91 
M402A10054+21 
M402A10060-t68 
M402N0061-t67 
M402N0065-t95 
M402Noon-t 77 
M402NOO80-t 78 
M402NOO85t-50 
M402A10086+56 
M402NOO66+S1 
M402NOOS6-t65 
M402A10103-t 76 
M402N010S-tl1 
M402A1010S-t91 
M402A10113-t81 
M402A/0117+43 
M402N0120-t25 
M402B/O 123 -t 40 

OPTION NO, 2 
2000 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA, 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA, 
MODEL H,G SLOPE 
DESIGN FLOW 
PROP. REPl. PIPE 
REPl. PIPE CAP. 
PROP, PARl. PIPE 
PARl. PIPE CAP, 
BOTH CAP, 
ESTIM REPL. PIPE COST 
ESTIM. PARl. PIPE COST 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 

99 
510 
691 
808 
400 
151 
168 
820 
711 
135 
807 
345 
695 
126 
308 

1160 

01113/2000,320 P"A 

OPTION 2 - YEAR 2000 TABlE F-I 

EXIST. 2000 2020 MODEL MODEL 2000 PROP. REPL ['ROP PARL ESTIM ESTIM 
PIPE MODEL MODEL 2000 2000 PROP. HG. DESIGN REPL. PIPE PARL PIPE BOTH REPL PARAl 

EXIS:,DIA CAP FLOW FLOW COEF COEF D~~ SLOPE FLOW PIPE CAP. PIPE CAP. CAP PIPE PIPE 
lin (MGD) IMGD) (MGD) "A" "B" lin IlUfooll (MGD) (in) (MGDI (inl (MGDI (MGDI COST COST 

54 222.11 1894 8362 -0.0010 0.0084 90 0000350 4623 72 46.12 60 28.36 250,47 $51,911.63 $36,049.75 
54 3403 1871 86.59 -0.0011 0.0089 90 0000375 46.52 72 4776 60 2937 63.40 878,42626 610,01824 
24 -70.57 18.71 86.61 -0.0011 0.0089 90 0.000375 4652 72 4777 60 2938 -4119 37,152.44 25,800_31 1 

24 0.00 18.71 86.61 -00011 00089 90 0.000375 46.52 72 47.77 60 29.38 2938 76,34064 53,014.33 
24 74.31 18.71 86.64 -0.0011 0.0089 90 0.000376 46.53 72 47.79 60 29.39 103.70 35,11669 24,38659 
54 25.04 18.78 87.43 -0,0011 0.0090 90 0.000383 46.77 72 48.22 60 129.65 54.69 442,77569 307.48312 
54 35.67 18.81 87.66 -0.0011 0.0090 90 0.000385 46.85 72 48.35 60 29.73 65.40 203,066.09 141,01812 
54 3239 18.87 87.84 -0,0011 0.0091 84 0.000558 46.96 72 5823 60 3581 6820 220,36997 153,03470 
54 29.03 18.92 87,96 -00011 00091 84 0000559 47.05 72 58.31 60 35.86 64.89 183,72647 127,58782 
54 33.82 18.97 88.07 -0.0011 0.0091 84 0.000561 47.14 72 58.39 60 35.90 69.72 284,496.11 197,566.74 
54 28,71 18,99 88,14 -0.0011 0.0091 84 0.000562 47,18 72 58.43 60 3593 6464 156.243.84 108,50266 
54 31.72 18.99 88,19 -00011 00091 84 0.000562 47.18 72 5846 60 3595 6767 128,25227 89,06408

i 54 3519 1906 88.23 -D.OOll 0.0091 84 0.000563 47.28 72 58.49 60 35.97 71.16 129,77908 90,124.36 
54 29.72 31.63 68.35 -0.0004 0.0058 84 0.000564 6320 78 7251 66 46.44 7616 385,255.15 275,833571 54 31.86 31.61 88.37 -00004 0,0058 84 0.000565 63.18 78 72.52 66 46.45 78,33 59,13219 42,337,24 
54 32.39 31.54 88.46 ·0.0004 0.0059 84 0,000566 63_11 78 7260 66 4650 78.89 304,620,35 218,100.96 
54 3152 3150 88.60 ·0.0004 0.0059 84 0.000568 63.09 78 72.71 66 46,57 7809 412,730.71 295,505,42 
54 32.23 31.45 88.80 -0.0004 00060 84 0,OOOS70 6306 78 72.88 66 4668 78.91 482,614.20 345,540.34 
54 3567 31.43 88,89 ·0.0004 0.0060 84 0.000571 63.06 78 72.95 66 46,73 82,40 238,91792 171,059,58 
54 29.26 31,43 88.94 ·0.0004 0.0060 84 0,000572 6307 78 7299 66 46.75 76 01 90,191,51 64,57499 
54 2442 31.45 66.99 -0.0004 0.0060 84 0.000573 63.10 78 73.03 66 46,78 71.20 100,345.53 71,845.02 
54 31.72 31.56 89.19 -0.0004 0.0060 84 0.000575 6328 78 7320 66 4688 7860 489.781.73 350.67213 
54 21.89 3163 89.37 -0.0004 0.0060 84 0.000577 63.40 78 73.34 66 4698 68.87 424.67660 304,05840 
54 53.47 3166 89.42 -0.0004 00060 84 0.000578 63.45 78 7339 66 47.00 100 47 80,63480 57.732.61 
54 2508 31.70 89.67 -00004 00060 84 0.000581 6355 78 7359 66 47.14 7222 482,01690 345,11269 
54 39.39 31.77 8976 -0.0004 0.0060 84 0000582 63.66 78 7366 66 47.18 8657 206,06671 147,53688 
54 40.78 42.22 9001 0.0002 0.0034 84 0.000586 76.92 78 73.87 66 47.31 88.09 415,11989 297,21601 
54 41,74 42.22 90,06 0.0002 0.0034 84 0000586 76.93 78 7391 66 4734 8908 75,25914 53,88377 
54 36.97 42.20 90.17 00002 00034 84 0.000588 76.93 78 7400 66 4740 8437 183,96680 131.71587 48 31.40 3378 8360 -00001 0.0045 66 0001829 6500 78 13052 661 ~360 11500 692,86197 496.072 77 

rOTAL ESTIM. CONST. COST = $7,951,849.27 $5,632,45108 F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac. = 

57,207.50 93,287.50 
9,004.81 20,981.33 

2000 Eq. Pop, = 90,518.25 
2000 Sew. Ac. = 15,473.77 -t Engr., RGW, Flnanc., Canting. (1 5x) = $11,927,773.91 $8.448.67661 

Constant Intel Flow = 6,00 

Upstream Sta. of Pipe Based on Cily of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

EXisting Gravity Flow Capadty of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook·While equations 
Year 2000 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficienls used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. -t B x Sewered Acres 
Proposed Diameter Pipe shown in Fl. Worth Master Plan for the Year 2020 DeSign 

OPTION 2 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Indudlng NRH, Hallam City, 
Richland HIlls, year 2020 BFX Area, and Constant 
6,0 MGD Inlel Facility Flow. This Option also includes 
diversion of Ullie Fossil Creek Area in Haltom City 

Computed HVdraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s =, 16296 x n x MGool ,541 0"(8/3) )"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coer. MA" and -B" and DeSign Period EqUivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

10 this line. The Marine Creek Area is not Included In 
this model 

Proposed Replacement Pipe Capacity in MGD = (0 11(8/3) x S"(1/2) /1629,6 x n) /1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD ='0"(8/3) x 5"(1/2) 11629.6 x n ) /1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost at Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $O.12S/sq in. x length (Ft.) 
Estimated Conslruction Cost of Proposed Parallel Pipe = Area of Pipe (Sq, In.) x $O.12S/sq. in. x length (Ft ) 

COFW Option 2.xls 

Esllm, Cost Above R H. Meter = 
i ~>tim. Cost Below R.H. Meter = 
J 'srcent R.H. Cosl of Total Une = 
I ~Iim. Richland Hills Cost Share: 

$5,822,96338 
$2,128,885.90 

26.77% 
$3,193,32885 

$4,154,05809 
$1,478,392.98 

2625% 
$2,217,58948 
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BIG FOSSIL ocWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/ST AnON (feel) 

M4D2NOOOO+50 M280N0304+97 102 
M402N0020+ 17 M401NOOOQ+50 1726 
M402AJOO20"'90 M402A/OO20·17 73 
M402NOO22+40 M402NOO20+90 150 
M402A10023+09 M402NOO22+40 69 
M402AJOO28·4D M402AJOQ23+09 870 
M402A10032*40 M402A10028+40 399 
M402A10036+ 79 M402A10032+40 433 
M402A10040+ 28 M402A10036.79 361 
M402A1004S.95 M402,AJOO40-t 28 559 
M402AJOO49+00 Mi02NOO45+95 307 
M40ZAJOO51 +91 M40ZAJOO49+00 252 
M402A10054+21 M402N0051 +91 255 
M402A/D060T68 M402NO054 t 21 645 
M402A10061 +67 M40ZAlOO60+68 99 
M402A1006Si-95 M402A10061 +67 510 
M402A1oo72+ 77 M402A10065+95 691 
M402N0080+ 78 M402NOO72-+ 77 808 
M402NOO85+50 M·'02NOO80-+ 78 400 
M402NOO86+56 "4402NOO85-+50 151 
M402N0088-+51 M402A10086+56 168 
M402N0096-+65 M402N0088-+51 820 
M402N0103+75 M402NOQ96-+65 711 
M402NO 1 05-+ 11 M402N0103-+76 135 
M402A10109+91 M402N0105+11 807 
M402A10113+81 M402A10109+91 345 
M402N0117+43 M402A10113+81 695 
M402A10120+25 M402A10117+43 126 
M402B/0 123+40 M402A10 120+ 25 308 
M402B/0136+74 M4028/0123+40 1160 

DESIGN CONDITION: OPTION NO.2 
DESIGN YEAR' 2005 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXISTOIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL HG. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL PIPE CAP. 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE CDST 

01113/2000,3:20 PM 

OPTION 2 - yEAR 2005 TABLE F-2 

EXIST. 2000 2020 MODEL MODEL 2005 PROP REPL. PROP PARL. ESTIM ESTIM 
PIPE MODEL MODEL 2005 2005 PROP. H.G. DESIGN REPL PIPE PARL. PIPE BOTH REPL. PARAL 

EXI~;~\DIA CAP. ~LO~ irLO~ COEF COEF. DIA SLOPE FLOW PIPE CAP PIPE CAP. CAP PIPE PIPE 
IMGD\ MGO MGD "A" "B" fin\ IfUfoon IMGO\ lin\ fMGO) lin) (MGO\ (MGO\ COST COST 

54 222.11 18.94 83.62 -00010 0_0084 90 0.000350 5168 78 5709 66 3657 258.68 $60,924.07 $43,620191 54 34.03 1871 86.59 -0.0011 0.0089 90 0000375 52.15 78 59.12 66 3787 71.90 1,030,930.82 738,122.07 
24 -70.57 18.71 86.61 -0,0011 00089 90 0000375 52.16 78 5913 66 3788 -3269 43,602.52 31,21837 
24 000 18.71 86.61 -0.0011 0.0089 90 0.000375 52.16 78 59.13 66 37.88 3786 89,59422 64,147.34 
24 74.31 18.71 86.64 -00011 0.0089 90 0.000376 52.17 78 59.15 66 37.69 112.20 41,213.34 29,507.78 
54 25.04 18.78 87.43 -00011 00090 90 0.000383 52.46 78 59.69 66 3824 63.28 519.646.47 372,05456 
54 35.67 18.81 87.66 -0.0011 00090 90 0.000385 52.56 78 59.85 66 38.34 74.01 238,320.62 170,63193 
54 3239 18.87 87.84 -00011 0.0091 84 0.000558 52.68 78 72.09 66 46.17 78.56 258,62865 185,171.99 
54 2903 18.92 87.96 -0.0011 0.0091 84 0.000559 52.77 78 72.19 66 46.24 7527 215,62342 154,381.27 
54 33.82 18.97 88.07 -0.0011 0.0091 84 0000561 5287 78 72.28 66 46.29 80.11 333,887.79 239,055.76 
54 28.71 18.99 88.14 -0.0011 0.0091 84 0000562 52.91 78 72.33 66 4633 75.04 183,36950 131,28822 
54 31.72 18.99 88.19 -0.0011 0.0091 84 0.000562 52.92 78 72.38 66 46.36 7808 150,518.29 107,16753

1 54 35.19 1906 88.23 -00011 0.0091 84 0.000563 53.02 78 72.41 66 46.38 81.57 152,310.17 109,050.48 
54 29.72 31.63 88.35 -00004 0.0058 84 0.000564 69.07 78 72.51 66 46.44 76.16 385,255.15 275.833.571 
54 31.88 31.61 88.37 -0.0004 0.0058 84 0000565 69.05 78 72.52 66 4645 7833 59,13219 42,337241 54 32.39 31.54 88.46 -0.0004 0.0059 84 0.000566 68,99 78 7260 66 4650 78.89 304,620.35 218.100.96 
54 31.52 31.50 8860 -0.0004 0.0059 84 0000568 68.97 78 7271 66 46.57 78.09 412,73071 295,505.42 
54 32.23 31.45 8BBO -00004 0.0060 84 0.000570 68.96 78 72.88 66 4668 7891 482,61420 345,540.34 
54 35.67 31.43 88.89 -0.0004 0.0060 84 0.000571 68.96 78 7295 66 46.73 8240 238,917.92 171,05958 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 68,97 78 72 99 66 4675 7601 90,191.51 64,57499 
54 2442 31.45 88,99 -0.0004 00060 84 0,000573 69.01 78 7303 66 46.78 71,20 100,345,53 71,84502 
54 31.72 31.56 89.19 -00004 0.0060 84 0.000575 69.20 78 7320 66 46.88 78.50 489,781.73 350,672 13 
54 21.89 31.63 89.37 -0.0004 0.0060 84 0000577 69.34 76 73.34 66 4698 68.87 424,676,60 304,058.40 
54 53.47 31.66 89.42 -0.0004 0.0060 84 0000578 69.39 78 73.39 66 47,00 100,47 80,634.80 57,73261 
54 25.08 31.70 89.67 -0.0004 0.0060 84 0,000581 69.50 78 7359 66 47.14 72 22 482,01690 345,11269 
54 3939 31.77 8976 -0.0004 0.0060 84 0.000582 69.62 78 73.66 66 47.18 86.57 206,066.71 147,53888 
54 40.78 4222 90.01 00002 0.0034 84 0.000586 83.00 78 7387 66 47.31 8809 415,11989 297,21601 
54 41.74 42.22 90.06 0.0002 0.0034 84 0000586 83.01 78 7391 66 47.34 8908 75,259.14 53,88377 
54 3697 42.20 9017 0.0002 0,0034 84 0.000588 83.02 78 74,00 66 47.40 84.37 183,966,80 131,715,87 
48 31.40 3378 83.60 -00001 0.0045 66 0.001829 70.59 78 13052 66 83.60 11500 692.861.97 496.072 77 -

TOT',L ESTIM CONST. COST = $8,442.161 98 FW. Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

2005 Eq. Pop. = 
2005 Sew, Ac. = 

Constant Intel Flow = 

96.94688 
16,88220 

6.00 
+ EngL, ROW, Flnanc., Conting, (1.5x) = $12,664,142.97 

$6,044,817.75 
$9,067,22662 

Upstream Sta. of Pipe Based on City of Fort Wonh Master Ptan Designations, Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Wonh Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGO based on FI. Worth Master Plan Data using Colbrook-While equations 
Year 2000 Flow Rate in Ft. Wonh Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

OPTION 2 

All Cities Served by City of Fon Wonh 
Big Fossil Outfall, Inctuding NRH, Haltom City. 
Richland Hills, year 2020 BFX Area, and Constant 
6,0 MGD Inlel Facility Flow. This Opllon also includes 
diversion of lillie Fossil Creek Alea in Hallom City 
to this line, The Marine Creek Area IS not induded in 
this model 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn,; s ""(1629,6 x n x MGO*1.54 I 0"(8/3) )"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coet. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

Proposed Replacement Pipe Capacity in MGD = (0"(8/3) x s"(1/2) 1 1629.6 x n )/1,54 
Proposed Parallel Pipe in Inches 

Proposed Parallel Pipe Capacity in MGD = [0"(8/3) x s"(1/2) 11629.6 x n )/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 

Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq, In.) x $0 125/sq in. x Length (Ft) 
Estimated Construction Cost of Proposed Parallel Pipe'" Area of Pipe (Sq. In) x $O.125/sq. In. x Length (Ft,) 

COFW Option 2.xls 

Estim. Cost Above RH Meter "" 
Eslim. Cost Below R H. Meier:: 
Percent RH. Cost of T alai Line :: 
Esli:ll. Richland Hills Cost Share' 

$5,944,277.84 
$2,498,48414 

29.59% 
$3,147,72621 

$4,255,96224 
$1,788,85551 

2959% 
$2,683.28327 
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BIG FOSSIL "eWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402NOOOO+ 50 M2BON0304+97 102 
M402AiOO20+ 17 M402NOooO' 50 1726 
M402A10020+90 M402NOQ20·'7 73 
M4DZAlOO22+4D M402A10020+90 150 
M402AJOO23+09 M402A10022+40 69 
M402A1002B+4Q M402A10023+09 870 
M40ZAlOO32+40 M402A10028+40 399 
M402A10036+ 79 M4QZAlOQ32+4Q 433 
M402N0040'28 M402A10036-t 79 361 
M402A1004S-t95 M402A10040+28 559 
M401AlO049+OQ M402AJOO45+95 307 
M4D2NOO51+91 M402A10049+00 252 
M402A10054+21 M402A10Q51 +91 255 
M402N0060+68 M402A10Q54+21 645 
M402NOO61-+-67 M402AJ0060-+-68 99 
M402AJOO65t95 M402A10061+67 510 
M402N0072+ 77 M \02A10065-+-95 691 
M40ZAJOO80-+-78 M402A10072-+-77 808 
M402A1OO85-+-50 M402N0080+ 78 400 
M402NOO86+56 M402NOO85-+-50 151 
M402N0088-+-S1 M402AJOO86-+-56 168 
M402AJOO96t65 M402A10Q88-+-51 820 
M402A10103-+-76 M40ZAJOO96-+-65 711 
M40ZAlO 1 05-+- 11 M402A10103-+-76 135 
M402A10109+91 M40ZAJ0105+11 807 
M402NOl13+81 M402A10109-+-91 345 
M402A10117-t43 M402AJ0113-+-Bl 695 
M402AJ0120i- 25 M402N0117i-43 126 
M402B/0123i-40 M402AJ0120+25 308 
M402B/0136+74 M402B/0123-t40 1160 

DESIGN CONDITION' OPTION NO, 2 
DESIGN YEAR: 2010 

EXIST. 
PIPE 

EXI~r DIA CAP 
,n) IMGDl 

54 222.11 
54 34.03 
24 -70.57 
24 0.00 
24 74.31 
54 2504 
54 35.67 
54 32.39 
54 2903 
54 3382 
54 2B.71 

54 31.72 
54 35.19 
54 29,72 
54 31.B8 
54 32.39 
54 31,52 
54 32,23 
54 35.67 
54 29.26 
54 2442 
54 31,72 
54 21.89 
54 53.47 
54 25.08 
54 39.39 
54 40.78 
54 41.74 
54 36.97 
48 31.40 

F.W. Model Eq. Pop. = 
F.W. Model Sew_ Ac. = 

2000 2020 
MODEL MODEL 

FLO~ FLOW 
IMGD (MGD) 

1894 83.62 
1871 86.59 
18.71 86,61 
18.71 86.61 
18.71 8664 
18.78 87.43 
1881 87,66 
18.87 87.84 
18.92 87,96 
18.97 8807 
18,99 88.14 
18.99 88.19 
19.06 88.23 
31.63 88.35 
31.61 8837 
31.54 88.46 
31.50 8860 
31.45 8880 
31.43 88.89 
31.43 88.94 
31.45 8899 
31,56 89,19 
31.63 89.37 
31.66 89.42 
31.70 89.67 
31,77 8976 
42.22 90.01 
4222 90.06 
4220 90.17 
33.78 83.60 

57,207.50 93,287.50 
9,004.81 20,981.33 

) 

OPTION 2 - YeAR 2010 

2010 2010 
COEF. COEF. 

"A" "B" 

-00010 0.0084 
-0.0011 0.0089 
-0.0011 0.0089 
-0.0011 00089 
-0.0011 0.0089 
·0,0011 0.0090 
-00011 0.0090 
-0.0011 0.0091 
-0.0011 0.0091 
-0.0011 0.0091 
-00011 0.0091 
-0.0011 0.0091 
-0.0011 0,0091 
-0.0004 00058 
-0.0004 0.0058 
-00004 0.0059 
-0.0004 0.0059 
..0.0004 0.0060 
-0.0004 0,0060 
-0.0004 0.0060 
-00004 00060 
-0.0004 00060 
-0.0004 0.0060 
-00004 0.0060 
-0.0004 0.0060 
-00004 0.0060 
0.0002 0.0034 
00002 0.0034 
0.0002 0.0034 

-0.0001 0.0045 

MODEL MODEL 2010 
PROP. H.G DESIGN 

~il~ 7.LO~~ 
fUfool ;,LO~ MGD 

90 0.000350 54.68 
90 0.000375 55.19 
90 0000375 55.19 
90 0000375 55.19 
90 0.000376 55.20 
90 0.000383 55.51 
90 0.000385 5561 
84 0.000558 5575 
84 0000559 5585 
84 0.000561 55.94 
84 0.000562 55.99 
84 0.000562 56.00 
84 0,000563 56.11 
84 0000564 73.24 
84 0.000565 73.22 
84 0.000566 73.15 
84 0000568 73.13 
84 0.000570 73.12 
84 0.000571 7311 
84 0.000572 73,13 
84 0.000573 73.17 
84 0.000575 73.37 
84 0000577 7352 
84 0.000578 7357 
84 0000581 73.70 
84 0.000582 73.82 
84 0000586 88.09 
84 0.000586 88.11 
84 0.000588 88.11 
66 0001829 74.86 

2010 Eq. Pop = 103,37550 
2010 Sew. Ac. = 17,99B.52 

Conslant Inlel Flow = 6.00 

PROP REPL. PROP PARL ESTIM 
REPL PIPE PARL PIPE BOTH REPL 
PIPE CAP PiPE CAPj ) (~AP PIPE 
(,n) (MGD) (i,,) (MGD MGD) COST 

78 57.09 66 3657 25868 $60,92407 
78 59.12 66 37.87 71.90 1.030,930.82 
78 59.13 66 37.88 -3269 43,602.52 
78 59.13 66 3788 37.88 89,594.22 
78 59,15 66 37.89 112.20 41,213.34 
78 5969 66 38.124 63.28 519,64647 
78 59.85 66 38.34 7401 238,32062 
78 72.09 66 46.17 7856 258,62865 
76 72 19 66 4624 7527 215,62342 
78 72.28 66 46.29 80.11 333,887.79 
78 72.33 66 4633 7504 183,36950 
78 72.36 66 46.36 7808 150,51829 
18 72.41 66 46.38 81.57 152,31017 
84 88.35 78 7251 10223 446,604.78 
84 88.37 78 72.52 104.40 68,579.34 
84 88.46 78 72.60 10499 353,28750 
84 8860 78 72.71 104.23 478,669.93 
84 88.80 78 72.88 105.11 559,718.24 
84 8889 78 7295 10862 - 277,08824 
84 88.94 78 72.99 10225 104,600.81 
84 88.99 76 73.03 97.45 116,37706 
84 89.19 78 7320 104,92 568,030.89 
84 89.37 78 73.34 9523 492,524.34 
84 89.42 78 7339 12686 93,51728 
84 8967 78 7359 9867 559,025.52 
84 89,76 78 7366 113.05 238,96661 
84 9001 76 73.87 114.65 481,440.61 
84 9006 78 73.91 11565 87,28279 
84 90.17 78 74.00 110.97 213,357.94 
64 77 01 78 130.52 16192 466,46328 

TOTIIL ESTIM. CONST, COST = $8,924,32728 
-+- EngL, ROW, Financ., Conling. (1.5x) = $13,386,490.92 

TABLE F-3 

ESTIM 
PARAL 

PIPE 
COST 

$43,62019 
738,122.07 

31.21837 
64,14734 
29,50778 

372,05458 
170,631 93 
185,171 99 
154,38127 
239.055.76 
131,28822 
107,76753 
109,05048 
385,255.15 

59,13219 
304,62035 
412,730.71 
482,61420 
238,91792 
90,19151 

100,34553 
489,781 73 
424,67660 
80,63480 

482,01690 

206,06671 
415.11989 

75,259.14 
183,96680 
692,861 97 

$7,500,209 58 
$11,250,31437 

NOTES UPSTREAM MAIN/STATION Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey OPTION 2 
UPSTREAM MAIN/STATION 
lENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP, REPL. PIPE 
REPL PIPE CAP. 
PROP. PARL PIPE 
PARL, PIPE CAP, 
BOTH CAP 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE COST 

01/13/2000,3:20 PM 

Downstream Sla. of Pipe Based on Cityof Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 

Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Wor1h Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculalions 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 

Calibration Coeflcients used 10 Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. i- B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

All Cities Served by Cily of Fort Worth 

Big FOSSil Outfall, Including NRH, Hallam City, 

Richland Hills, year 2020 BFX Area, and Constant 
6.0 MGD Intel Facility Flow This Option also includes 
diversion of llitle Fossil Creek Area In Hallam City 

Computed Hydraulic Gradienl Stope of Model Pipe Using Mannings Eqn.: s = (1629.6 x n x MG001.54 1 0"'(8/3) ]"'2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef, "AM and HB" and DeSign Period Equivalent Populalion and Sewered Acres 
Proposed Replacement Pipe in Inches 

10 this hne The Marine Creek Area IS nol Included in 
this model 

Proposed Replacement Pipe Capacity in MGO = [0"(8/3) x s"(1/2) f 1629 6 x n ]/1 54 
Proposed Parallel Pipe in Inches 

Proposed Parallel Pipe Capacily in MGO = (0"(8/3) x 5"'(1/2) f 1629 6 x n J 11 .54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 

Estimated Construction Cost of Proposed Replacement Pipe = Nea of Pipe (Sq. In.) x $0 125/sq. in. x length (Ft.) 
Estimaled Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0. 125/sq In. x length (FI ) 

COFW Option 2.xls 

Estim. Cost Above R H. Meter = 
Estim. Cost Below RH. Meier = 
Percenl R.H. Cost of Total line :; 

Estlm. Richland Hills Cost Share = 

$6,425,84314 
$2,498,464.14 

2B.00% 
$3,747,72621 

$5,711,35407 
$1,788,85551 

2385% 

$2,683,28327 
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BIG FO~ ... C::WER STUDY OPTION _ I t:AR 2015 TABLE F-4 

EXIST. 2000 2020 MODEL MODEL 2015 PROP. REPL PROP PARL ESTIM ESTIM I PIPE MODEL MODEL 2015 2015 PROP. H.G DESIGN REPL PIPE PPHL. PIPE BOTH REPL PARAL 
UPSTREAM DOWNSTREAM LENGTH EXIST. DIA CAP. FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP. PiPE CAP. CAP PIPE PIPE 

MAIN/STATION MAIN/STATION (feel) (in) (MGD) (MGD) /MGOI "A" "B" (in) (fUfDDI) (MGD) (in) (MGD) I:n) IMGD) (MGD) COST COST 

M402NOOOO' 50 M280Al0304+97 102 54 222.11 16.94 63.62 -00010 0.0064 90 0.000350 66.06 64 69.57 64 69.57 29166 $70,657.50 $70,657.50 
M402A10020+ 17 M402A10000+ 50 1726 54 34.03 16.71 66.59 -0.0011 0.0069 90 0000375 69.19 64 72.04 64 72.04 106.07 1,195,635.75 1,195,63575 
M402A10020+90 M402A10020+ 17 73 24 -70.57 16.71 66.61 -00011 0.0069 90 0.000375 69.20 64 72.06 64 72 06 149 50,566.60 50,56660 
M402A10022+40 M402A10020+90 150 24 0.00 1671 8661 -0.0011 00069 90 0.000375 69.20 84 72.06 64 72.06 72.06 103,90809 103,90609 
M402A10023+09 M402A10022+40 69 24 74.31 16,71 66.64 -0.0011 0.0069 90 0.000376 69.21 64 72.06 64 72.06 14639 47,797.72 47,797.72 
M402A10028+40 M402A10023+09 870 54 25.04 18.76 67.43 -0.0011 0.0090 90 0000383 69.67 84 72 74 78 5969 6473 602,66692 519,646,47 
M402A10032+40 M402A10028+40 399 54 35.67 18.81 87.66 -0.0011 0.0090 90 0000385 69.81 84 72.93 78 59.85 9552 276,395.52 238,320.62 
M402N0036.79 M402A10032+40 433 54 32.39 18.87 87.84 -0.0011 0,0091 84 0000558 69.97 84 67.64 76 72 09 104.46 299,94602 256,62865 
M402A10040t28 M402A10036+ 79 361 54 29.03 1892 B7.96 -0.0011 0.0091 64 0.000559 70.06 64 67.96 78 72.19 101,22 250,072.13 215,623.42 
M402A10045+95 M402A10040+28 559 54 33.B2 18.97 8807 -00011 00091 84 0,000561 70.20 84 8807 78 72.28 10610 387,23081 333,887.79, 
M402A10049+00 M402A10045+95 307 54 28.71 18.99 88.14 -0.0011 0.0091 84 0000562 70.25 84 88.14 78 72.33 101.04 212,66522 183,36950; 
M402A10051 +91 M402A10049+00 252 54 31,72 18.99 88.19 -0.0011 0.0091 84 0000562 70.28 84 8819 78 72.3B 104,10 174,565.59 150,51829 
M402,AJOO54+21 M402A10051 +91 255 54 35.19 19.06 88.23 -0.0011 0.0091 84 0000563 70.38 84 88,23 78 72.41 107.60 176.64375 152,310 17 
M402A10060+68 M402N0054'21 645 54 29,72 31.63 68.35 -00004 0.0058 84 0.000564 65.67 84 8835 78 72.51 102.23 446,804.76 385,255 15 
M402N0061 '67 M402NOO60'68 99 54 31.68 31.61 68.37 -0.0004 0.0058 84 0.000565 85.66 84 8837 78 72.52 104.40 68,579.34 59,13219 
M402A10065+95 M402A10061 t67 510 54 32,39 31,54 8846 -00004 0,0059 84 0.000566 85.61 84 88.46 78 72 60 104.99 353,28750 304,620.35 
M402A10072+ 77 M402A10065+95 691 54 31.52 31.50 88.60 -0.0004 0.0059 84 0000568 85.63 B4 86.60 76 7271 10423 478,66993 412,730.71 
M402A10080+ 78 M402,AJOO12+ 77 808 54 3223 31.45 86.80 -00004 0,0060 84 0000570 85.66 84 88.80 78 7288 10511 559,71824 482,614.20 
M402A10085+50 M402A10080+ 78 400 54 35.67 31.43 88.69 -0.0004 0.0060 84 0000571 85.66 84 88.89 76 72 95 108.62 277,08824 238,917.92 
M402A10086+56 M412A10085+50 151 54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 B5.70 84 88.94 78 72.99 102.25 104,600.81 90,191,51 
M402A10088+51 M402A10086+56 168 54 24,42 31.45 8899 -0.0004 0.0060 84 0.000573 65.75 84 8899 76 7303 9745 116,37706 100,34553 
M402A10096+65 M402A10088+51 820 54 31.72 31.56 89.19 -0.0004 0.0060 64 0.000575 8596 84 89.19 78 73.20 104.92 568,03089 489,781 73 
M402A10103+ 76 M402A10096+65 711 54 21.89 31.63 89.37 -0.0004 00060 84 0000577 86.15 84 89.37 78 73.34 9523 492,52434 424,67660 
M402A10105+11 M402A10103+76 135 54 5347 3166 8942 -0.0004 0.0060 84 0.000578 86.21 64 69.42 78 73.39 12686 93,5f7.28 80,634.80 
M402A10109+91 M402A10105+11 807 54 2508 31.70 69.67 -0.0004 0.0060 84 0.000581 86.37 84 8967 78 7359 9867 559,025,52 482,01690 
M402A10113+61 M402N0109+91 345 54 39.39 31.77 89.76 -0.0004 0.0060 84 0.0005B2 8650 B4 89.76 7B 73.66 11305 238,98861 206,066,71 
M402NOl17+43 M402N0113+81 695 54 40.7B 42.22 90.01 0.0002 0,0034 B4 o 0005B6 99.2B B4 90,01 7B 73.87 11465 481,44081 415,11989 
M402N0120+25 M4C2A10117+43 126 54 41.74 42.22 90.06 0.0002 0,0034 B4 0.000586 99.31 B4 9006 7B 73.91 115.65 B7,2B2.79 75,25914 
M4028/0123+40 M402A10120+25 306 54 36.97 42.20 90,17 0.0002 0.0034 64 0.00058B 9933 84 9017 7B 7400 110.97 213,35794 163,96680 
M402B/0136+74 M402B/0123t40 1160 4B 31,40 33.78 B3.60 -0,0001 0.0045 66 0001629 8605 B4 15904 7B 13052 16192 B03,555~9 69?,861 97; 

DESIGN CONDITION: OPTION NO, 2 TOPL ESTIM CONST, COST = $9,791,60561 $8,645,06467 
DESIGN YEAR: 2015 

F.W. Model Eq. Pop, = 
F .W. Model Sew. Ac. = 

57,207.50 93,267,50 
9,004.81 20,981.33 

2015 Eq. Pop = 
2015 Sew. Ac ... 

112,980.75 
20,73007 

6.00 
+ Engr, ROW, ~inanc., Canting. (l,Sx) = $14,667,408,42 $12,967,59700 

NOTES 

Constant Intel Flow = 

UPSTREAM MAIN/STATION Upstream Sta, of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF, "A", COEF, "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPI. PIPE 
REPL. PIPE CAP. 
PROP. PARI. PIPE 
PARI. PIPE CAP 
BOTH CAP. 
ESTIM REPL. PIPE COST 
ESTIM. PARL PIPE COST 

0111312000,3:20 PM 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on FI. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Masler Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibrallon Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Master Plan for the Year 2020 DeSign 
Computed Hydraulic Gradient Slope of Model Pipe USing Mannings Eqn.: s = [ 1629.6 x n x MGD"1.54 I 0"(8/3) )"2, n:: 0,0145 
Calculated Design Flow in MGO Based on Computed Coef. MA" and MB" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = I 0"(8/3) x s"(1/2) 11629,6 x n J 11 ,54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 0"(8/3) x s"(1/2) 11629,6 x n )/1 ,54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In) x $0, 12S/sq in x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq, In,) x $0, 125/sq In, x Length (Ft.) 

COFW Option 2.xls 

OPTION 2 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH, Hallam City, 
Richland HillS, year 2020 BFX Area. and Conslant 
60 MGD Intel Facility Flow. ThiS Option also includes 
diverSion of lltlle Fossil Creek Area in Hallom City 
to Ihis line The Marine Creek Area is not inCluded in 
this model 

Eslim. Cost Above R H Meter:: 
ESlim. Cosl Below R H. Meter '" 
Perc...enl RH. Cost of Total line = 
Estim, Richland Hills Cost Share ;: 

$6,893,95536 $5,944,277 B4 
$2,B97,650.25 $2,700.7B6 B3 

2959% 3124% 
$4,346,47537 $4051,IB025 
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) 
BIG FOSSIL .JcWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION Ifeet) 

M402NOOOO.50 M280N0304+97 102 
M402N0020"7 M402NOooo. 50 1726 
M402AJOO2Q+90 M402AJOO20i-17 73 
M402NOOn'40 M402AJOO20-+90 150 
M402AJOO23-t09 M401AJOO22-t40 69 
M402AJOO28+40 M402A10023+09 870 
M402A10032+40 M402AJOO2S-t40 399 
M402A10036+ 79 M4D2AJOQ32+40 433 
M401Al0040-t 28 M402AJ0036+ 79 361 
M402A10045+95 M402AJ0040+28 559 
M402A/OO4g ... 00 M402NOO45+95 307 
M402NOO51+91 M402A10049tOQ 252 
M402A/OO54-t21 M402A1005t +91 255 
M402AJ0060+68 M402NOO54+21 645 
M402N0061-t67 M402NOOBO-tB8 99 
M402AJOO65-t95 M402AJ0061-t67 510 
M402AJ0072-t 77 M402A10065+95 691 
M402NOO80-t 78 M402AJOO72-t 77 808 
M402NOO85-t50 M4J2AJOO80-t 78 400 
M402AJOO86-tS6 M402A/0085-t50 151 
M402NOO8S-t51 M402A/0086+56 168 
M402A10096+65 M402NOO8S-t51 820 
M402A10103-t 76 M402N0096-t65 711 
M402N0105-t 11 M402A/Ol03-t76 135 
M402A10109+91 M40ZAlOl0S-tll 807 
M40ZA/0113+81 M4J2A10109-t91 345 
M402A10117-t43 M402A10113-t81 695 
M40ZA/0120-t25 M40ZA/0117-t43 126 
M402B/0123+40 M402AJ01Z0+25 308 
M402B/0136+74 M402B/0123-t40 1160 

DESIGN CONDITION' OPTION NO. 2 
DESIGN YEAR: 2020 

NOTES UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATiON 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "6" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP REPl. PIPE 
REPl. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPl. PIPE COST 
ESTiM. PARL. PIPE COST 

01113/2000,3:21 PM 

) 
OPTION 2 - YeAR 2020 TABLE F-5 

EXIST. 2000 2020 MODEL MODEL 2020 PROP. REPL. PROP PARL ESTIM ESTIM 
PIPE MODEL MODEL 2020 2020 PROP H.G. DESIGN REPL PIPE PARL. PIPE BOTH REPL PARAL. 

EXI~~,DIA ,~AP:il ~LO~ FLOW COEF. COEF. D~ SLOPE FLOW PIPE CAP. PIPf CAP. CAP PIPE PIPE 
MGD MGD IMGDI "A" "B" lin (fVfooO {MGDI (inl IMGDI lint IMGDI IMGOl COST COST 

54 222.11 18.94 83.62 -0.0010 0.0084 90 0000350 68.26 84 6957 78 5709 279.20 $70.657.50 $60.92407 
54 34.03 18.71 86.59 -00011 0.0089 90 0.000375 6915 84 72.04 78 59.12 93.15 1.195.63575 1.030.93082 
24 -70.57 18.71 8661 -0.0011 0.0089 90 0.000375 69.15 84 72.06 78 59.13 -11.44 50,568.60 43.602.52 
24 000 18.71 86.61 -0.0011 0.0089 90 0000375 69.15 84 72 06 78 5913 59.13 103.90809 89,594.22 
24 74.31 18.71 86.64 -0.0011 0.0089 90 0000376 69.17 84 72 08 78 5915 133.46 47,797.72 41,21334 
54 25.04 18.78 87.43 -00011 0.0090 90 0.000383 69.59 84 72.74 78 5969 84.73 602.66692 519,64647 
54 35.67 1881 8766 -0.0011 0.0090 90 0.000385 69.73 84 72.93 78 59.85 9552 276,395.52 238,320.62 
54 32.39 18.87 8784 -0.0011 00091 84 0000558 6989 84 87.84 78 72.09 104.48 299,948.02 258,628.65 
54 29.03 18.92 87.96 -00011 0.0091 84 0.000559 70.02 84 87.96 /8 72.19 101.22 250.072.13 215.623.42 
54 33.82 18.97 8807 -0.0011 0.0091 84 0.000561 70.14 84 8807 78 72.28 10610 387,23061 333.88779 
54 28.71 18.99 88.14 -00011 00091 84 0000562 70.19 84 88.14 /8 7233 101.04 212,665.22 183,369.50 
54 31.72 18.99 6B.19 -0,Q011 0.0091 84 0.000562 70.22 84 88.19 78 72.38 10410 174,565.59 150,518.29 
54 35.19 1906 8823 -0,0011 0.0091 84 0,000563 7033 84 8823 78 72.41 107.60 176.64375 152.31017 
54 29.72 31.63 88.35 -0.0004 0.0058 84 0,000564 88.89 90 106.20 !4 68.35 118 07 512,913,65 446,804.78 
54 31.88 31.Bl 88.37 -0,0004 0.0058 84 0.0005B5 68.87 90 lOB 22 84 88.37 120.25 78,726.28 66,57934 
54 32.39 31.54 88.46 -0,0004 0.0059 84 0.000566 88.81 90 10B.33 34 88,46 12085 405,559,63 353,287.50 
54 31.52 3150 88,60 -00004 0.0059 84 0000568 8880 90 10650 (A 8860 120.12 549.49354 478,669.93 
54 32.23 31,45 88.80 -0,0004 0.0060 84 0.000570 88.81 90 106.74 fi4 B8,SO 12103 642,533.69 559,718,24 
54 35.67 31.43 88.89 -0.0004 0.0060 84 0.000571 88.82 90 106.85 84 8889 12456 318,08599 277,088.24 
54 29.26 31.43 88.94 -00004 0.0060 84 0000572 88,S4 90 106,91 B4 88,94 l1B.20 120,077,46 104,600 81 1 

54 24.42 31.45 88.99 -0.0004 0.0060 84 0.000573 8889 90 106.97 84 8899 11341 133,596,11 116,377 06 
54 31.72 31.56 89.19 -00004 0.0060 84 0.000575 89,14 90 107.21 "4 89.19 120.91 652.07627 568,03089 
54 21.89 31.63 89.37 -00004 0.0060 84 0.000577 89.31 90 107.42 84 8937 111.26 565,397.84 492.52434 
54 5347 31.66 89.42 -0.0004 00060 84 0000578 89.38 90 107.48 f4 8942 14289 107,35402 93.51728 
54 25.08 3170 89.67 -00004 00060 84 0000581 8954 90 107.78 84 8967 114.75 64 1,738 48 559,02552' 
54 39.39 31.77 89.76 -00004 0.0060 84 0.000582 89.68 90 107.89 84 89.76 129.15 274.349.16 238.98861 
54 40.78 42.22 9001 0.0002 0.0034 84 0.000586 105.17 90 108.19 94 9001 13079 552.67440 481,440.61 1 

54 41.74 42.22 9006 0.0002 0.0034 84 0000586 105.19 90 10825 84 9006 131.80 100,197.09 87,282.79 
54 36.97 4220 90.17 0.0002 0.0034 84 0.000588 10521 90 10838 (,4 90.17 127.14 244,926.21 213,357941 48 31.40 33.78 83,60 -00001 00045 66 0001829 90.11 90 191.16 L4 159.04 190.44 922.44936 _803,~55 89 

TOTAl ESTIM. CONST. COST: $10.670.90484 $9,261,41989 FW Model Eq. Pop: 57,207.50 93,287.50 
F,W. Model Sew. Ac, <= 9,004.61 20,981.33 

2020 Eq. Pop. : 
2020 Sew. Ac. = 

Constant lnlel Flow'" 

122,586.00 
21,884.42 

6.00 
-t Engr., ROW, F~II;,nc., Conling. (1.5x) '" $16,006,357.26 $13,892,129,63 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designalions. Slations confirmed by Field Survey 

Downstream Sla. of Pipe Based on City of Fort Worth Master Plan DeSignations Slations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gra\lity Flow CapaCity of Pipe in MGO based on Ft. Worth Master Plan Data using Colbrook-Whlte equations 
Year ZOOO Flow Rale in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 

Calibration Coeflcients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + 8 x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

OPTION 2 

All Cities Served by City of Fort Worth 
Big Fossil Outfalt, Inctuding NRH, Haltom City, 
Richland Hilts, year 2020 BFX Area, and Constant 
6.0 MGO Intel Facility Flow. This Option also includes 
di\lersion of Utile Fossil Creek Area in Hallom City 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s '" ( 16296 x n x MGD·l ,541 0"(813)1"Z, n '" 0,0145 
Calculated Design Flow in MGD Based on Computed Coel. ~A" and "8" and Design Period Equi\lalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

to this line. The Marine Creek Area is not induded in 
this model. 

Proposed Replacement Pipe Capacity in MGD <= {0"(6/3) x s"(1/2) 1 16Z9.6 x n 1/1,54 
Proposed Parallel Pipe in Inches 

Proposed Parallel Pipe Capacity in MGO = (O"(6/3) x s"(1/2) 11629.6 x n 1/1.54 
Combmed Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost 01 Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0 12S/sq. in. x length (Ft,) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In) x $O.125/sq, in x length (Fl.) 

COFW Option 2.xls 

Esltm. Cosl Abo\le R H. Meter '" 
ESlim. Cost Below R.H. Meier = 
Percent R.H. Cost of Total Line:;;;: 
Eslim. Richland HIlls Cost Share' 

$7,773.25459 
$2,897.650.25 

27.15% 
$4,346.47537 

$6,762,935.74 
$2,498,48414 

26.96% 
$3.747,72621 
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BIG FOSSIL oeWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/5T ATION (Ieell 

M402NOOOO+50 M280N0304"-S7 102 
M401NOO20.,l M402AJOOOO-tSO 1726 
M402NOO20·90 M402N0020+ 17 73 
M402AfOO22" 40 M402NOO20"'SO 150 
M402NOO23+09 M402AJOO22-t40 69 
M402,AJOO28+40 M402N0023+09 870 
M402A/OO32-t40 M402N0028+40 399 
M402A/OO36-t 79 M402AJOO32+40 433 
M402AJOO40+ 28 M402AJ0036+ 79 361 
M402A/OO4Si-g5 M4QUtJOO40+28 559 
M402NOO49+QO M402AJOO4S"'95 307 
M402A10051+91 M402A10049"'OO 252 
M402A10054. 21 M402NOOS1+91 255 
M402.AJOO60+68 M402A10054+21 645 
M402AJOO61 +67 M402NOO60+68 99 
M402NOOS5+95 M402NOO61 +67 510 
M402NOO72+ 77 M402N0065+95 691 
M402A10080+ 78 M402N0072+ 77 808 
M402NOO85+50 M402AJ0080t 78 400 
M402N0086t56 M402A10085t50 151 
M402AJOO88t51 M402NOO66t 56 168 
M402N0096t65 M40UvOOBBt51 820 
M402A/Ol03t 76 M402AJOO96t 65 711 
M402A10105t11 M402AJ0103t76 135 
M402AJ0109t91 M402AJ0105t l1 807 
M402N0113t81 M402A10109+91 345 
M402A10117+43 M402AJ0113+81 695 
M402A/0120t25 M402AJ0117t 43 126 
M402B/0123t40 M402A10120+25 308 
M402B/0136 ... 74 M4028/0123t 40 1160 

DESIGN CONDITION OPTION NO.2 
DESIGN YEAR: 2050 

NOTES UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA, 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

01113/2000.321 PM 

) 
OPTION 2 ~ YEAR 2050 TABLE F~6 

EXIST. 2000 2020 MODEL MODEL 2050 PROP. REPL. P~OP PARL ESTIM ESTIM 
PIPE MODEL MODEL 2050 2050 PROP. HG. DESIGN REPL. PIPE PPRL PIPE BOTH REPL PARAL. 

EXIST. DIA CAP. ~LO~ FLOW COEF COEF. DIA SLOPE FLOW PIPE CAP P.PE CAP I~AP PIPE PIPE ~lin! IMGDI MGD (MGDI "A" "B" lin! /lVloo" fMGDL lin! fMGD) I'n) IMGDI MGD) COST COST 

54 222.11 18.94 83.62 ·0,0010 0.0084 90 0000350 5929 84 6957 84 6957 291.68 $70,657.50 $70,657.50 
54 34.03 18.71 86.59 ~0.0011 0,0089 90 0000375 5875 84 72.04 84 72 04 10607 1,195,635.75 1,195,63575 
24 ·70.57 18.71 86.61 -0.0011 0.0089 90 0.000375 58.75 84 7206 84 7206 1.49 50,56860 50,56860 
24 0.00 18.71 86.61 ·0.0011 0.0089 90 0.000375 58.75 84 7206 84 72.06 72 06 103,90809 103,90809 
24 74.31 18.71 86.64 ~00011 0.0089 90 0.000376 5875 84 72.08 84 1208 146.39 47,797.72 47,797.72 
54 25.04 18.78 87.43 ~0.0011 0.0090 90 0.000383 58.96 84 72 74 84 72.74 97.78 602,66692 602,666.92 
54 35,67 1881 87.66 ·0.0011 0.0090 90 0.000385 5905 84 7293 84 7293 108.60 276,395.52 276,395.52 
54 32.39 1887 87.84 ~0.0011 0.0091 84 0.000558 5922 84 87,84 84 87.84 120.23 299,948.02 299.948.02 
54 29.03 18.92 87.96 ~0.0011 00091 84 0000559 59.36 84 87.96 84 87.96 116.99 250.072.13 250.07213 
54 33.82 18,97 88.07 ~0.0011 0.0091 84 0000561 59.49 84 88.07 84 8807 121.89 387.23081 387.23081 
54 28.71 18.99 88.14 ~0.0011 0.0091 84 0.000562 59.55 84 88.14 84 88.14 116.65 212.66522 212.66522 
54 31.72 18.99 88.19 ·0.0011 00091 84 0.000562 59.55 84 8B.19 84 8819 11991 174,56559 174,56559 
54 35.19 19.06 88_23 -00011 00091 84 0.000563 59.74 84 88.23 84 8823 123.42 176.643.75 176.64375 
54 2972 31.63 88,35 ~0.0004 0.0058 84 0000564 93.63 90 106.20 84 88.35 118.07 512.91365 446.804 78 
54 31.88 31.61 88.37 -0.0004 0.0058 84 0000565 93.57 90 10622 84 68.37 12025 78,72628 68,57934 
54 32.39 31.54 88.46 ~0.0004 0.0059 84 0.000566 93.39 90 106.33 84 88,46 12085 405,55963 353,287.50 
54 31.52 31.50 88.60 ~0,0004 0.0059 84 0.000568 93.28 90 106.50 84 88.60 120.12 549.493.54 476,669.93 
54 32.23 31.45 88.80 .00004 0.0060 84 0000570 93.15 90 106.74 84 8880 121.03 642,53369 559,71824 
54 35.67 31.43 88.89 ·0.0004 0.0060 84 0.000571 9310 90 106.85 84 8889 12456 318.085.99 277,08824 
54 29.26 31.43 88.94 ~0.0004 0.0060 84 0000572 93.10 90 106.91 84 88.94 118.20 120.01146 104,600 81 
54 24.42 31.45 88.99 ·00004 00060 84 0000573 93.16 90 106.97 84 88.99 11341 133.596.11 116.377.06 
54 31.72 31.56 89.19 ~0.0004 00060 84 0.000575 93.46 90 10721 84 8919 120.91 652.07627 568.03089 
54 21.89 3163 89.37 ·00004 0.0060 84 0.000577 9366 90 107.42 84 8937 111.26 565.39784 492,52434 
54 53.47 31.66 89.42 ~0.0004 0.0060 84 0000518 93.14 90 107.48 84 89.42 142.89 107,354.02 93.51728 
54 25.08 31.10 89.61 ·0.0004 00060 84 0.000581 93.85 90 107.78 84 89.61 11475 641.73848 559.02552 
54 39.39 31.11 89.76 ~00004 0.0060 84 0.000582 94.04 90 107.89 84 8976 129.15 274,349.16 236,96861 
54 40.78 4222 9001 0.0002 0.0034 84 0.000586 12222 90 108.19 84 90.01 13019 552.67440 481,44081 
54 41.74 42.22 9006 00002 0.0034 84 0000586 122.22 90 10825 84 9006 131.80 100,197.09 87.28219 
54 3691 42.20 90.17 0.0002 0.0034 84 0.000588 122.11 90 108.38 84 90.17 127.14 244.92621 213.35794 
48 3140 33.78 83.60 ~00001 0.0045 66 0001829 9930 90 191.16 84 159.04 190.44 922.44936 803,55589 

TOnL ESTIM CONST. COST = $10.670,90484 $9,791.60561 FW Model Eq. Pop. = 57.20750 93.287.50 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

2050 Eq Pop = 
2050 Sew. Ac. = 

156.108.49 
24.83540 

Constant Intel Flow = 6.00 
+ Engr., ROW, -mane., Canting. (1.5x) = $16.006,35726 $14,687,40842 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations, Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
EXisting Pipe Diameter In Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Dala using Colbrook-While equations 
Year 2000 Flow Rate in F1. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Masler Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop, + B x Sewered Acres 
Proposed Diameter Pipe shown in F1. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = ,1629 6 x n x MGO·t 54 I D"(S/3) ]"2, n = 0 0145 
Calculated Design Flow in MGO Based on Computed Coel. ~A" and "B~ and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD =, 0"(8/3) x 5"(112) 11629.6 x n )/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO =: (0"(8/3) x s"(112) 11629 6 x n )/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq In.) x SO 125/sq in. x length (Ft.) 
Esllmated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq, In.) x SQ. 125/sq. In. x Length (Ft.) 

COFW Option 2.)(ls 

OPTION 2 

AU Cities SelVed by City of Fort Worth 
Big Fossil Outfall, Including NRH, Hallom City, 
Richland Hills, year 2020 BFX Area. and Constant 
6.0 MGD tntel FaCility Flow. ThiS Option also includes 
diverSion of Little Fossil Creek Area In Haltom City 
10 this line The Manne Creek Area IS not inclUded in 
this model 

Estir.l. Cost Above R H. Meter = 
Eslir,' Cost Below R H Meter = 
Percent R H Cost of Total Line = 
EStiLl. Richland Hills Cost Share: 

$1.173.25459 $6.893,95536 
$2.897.65025 $2.897.65025 

27.15% 
$4.346.47537 

2959'% 
$4.346,41537 
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BIG FOSSIL ,,,WER STUDY 

UPSTREAM 
MAIN/STATION 

M402NOOOO+50 
M402A10020+ 17 
M402A10020+90 
M402NOO22+40 
M402NOO23+09 
M402A1OO28+40 
M402A10032+40 
M402A10036+ 79 
M402A1OO40+28 
M402NOO45+95 
M402.NOO49+00 
M402A1OO5'+91 
M402A1OO54+21 
M402.NOO60+68 
M402.N0061+67 
M402A1OO65+95 
M402A1OO72+ 77 
M402A/OO80+78 
M402AJOO65+50 
M402A1OO86+56 
M402A1OO88+51 
M402A1OO96+65 
M402N0103+76 
M402A10105+11 
M402A10109+91 
M402NOl13+81 
M402A10117 +43 
M402N0120+25 
M402B/0123+40 
M402B/0136+74 

DESIGN CONDITION 
DESIGN YEAR 

NOTES; 

DOWNSTREAM 
MAIN/STATION 

M280NQ3D4+97 
M402NOOOO+5Q 
M402A1OO20+ 17 
M402NOO20+90 
M402NOO22+4Q 
M402NOO23·09 
M402A!OO2B+40 
M402A1OO32+4Q 
M402NOO36+79 
M402N0040+ 28 
M402NOO45+95 
M402NOQ49+00 
M402A1OQ51 +91 
M402A10054+21 
M402A1oo60* 68 
M402AJ0Q61+67 
M402A10065+95 
M402A10072+ 77 
M402A10080+ 78 
M402A1OO85+50 
M402A/OO86*56 
M402N0088+51 
M402AJOO96+65 
M402A10103+ 76 
M402A10105+11 
M402A10109+91 
1v'402N0113+81 
M402A10117+43 
M402A/0120*25 
M402B10123-t40 

OPTION NO.2 
2070 

LENGTH 
(feel) 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 

99 
510 
691 
BOB 
400 
151 
16B 
B20 
711 
135 
807 
345 
695 
126 
306 

1160 

UPSTREAM MAINISTATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPl. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARl. PIPE CAP 
BOTH CAP. 
ESTIM. REPL. PIPE COST 

01113/2000.3·21 PM 

EXIST. 2000 2020 
PIPE MODEL MODEL 

EXIST. DIA CAP. FLOW FLOW 
(in) (MGD) (MGD) /MGm 

54 222.11 1894 83.62 
54 34.03 18.71 8659 
24 -70.57 lB.71 86.61 
24 000 lB.71 86.61 
24 74.31 18.71 86.64 
54 25.04 18.7B B7.43 
54 35.67 16,81 8766 
54 32.39 18.B7 B7.B4 
54 29.03 18.92 87.96 
54 33.82 18.97 86.07 
54 2B.71 16.99 B8.14 
54 31.72 lB.99 86.19 
54 35.19 19.06 BB23 
54 29.72 31.63 B8.35 
54 31BB 31.61 BB.37 
54 32.39 3154 8B.46 
54 31.52 31.50 B860 
54 32.23 31.45 BB.BO 
54 3567 31.43 8B.B9 
54 29.26 31.43 88.94 
54 24.42 3145 88.99 
54 31.72 31.56 89.19 
54 21.89 31.63 8937 
54 53.47 31.66 89.42 
54 25.0B 31.70 B9.67 
54 39.39 31.77 89.76 
54 40.78 42.22 9001 
54 41.74 42.22 9006 
54 36.97 42.20 90.17 
4B 31.40 33.78 8360 

F.W. Model Eq. Pop. = 57.207.50 93.287.50 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

OPTION 2 - YEAR 2070 

2070 2070 
COEf. COEF 

"A" "B" 

-0.0010 0.0084 
·0.0011 0.0089 
-0.0011 00089 
·0.0011 0.ooB9 
·0.0011 0.0089 
-0.0011 0.0090 
-0.0011 0.0090 
-0.0011 0.0091 
-0.0011 0.0091 
-0.0011 00091 
·0.0011 00091 
-0.0011 0.0091 
-0.0011 0,0091 
-0.0004 0.0058 
-0.0004 0.0058 
-00004 0.0059 
-0.0004 0.0059 
-0.0004 0.0060 
-0,0004 0.0060 
-0.0004 0.0060 
-0.0004 0.0060 
-0.0004 00060 
·0.0004 0.0060 
-0.0004 00060 
·00004 0.0060 
·0.0004 0.0060 
00002 0.0034 
0.0002 0.0034 
0,0002 0.0034 

-0.0001 00045 

MODEL MODEL 2070 
PROP. H.G. DESIGN 

DIA. SLOPE FLOW 
(in) (flltool) (MGD) 

90 0.000350 5438 
90 0.000375 5307 
90 0.000375 5306 
90 0000375 53.06 
90 0.000376 5306 
90 0.0003B3 53.15 
90 0.000385 53,21 
B4 0.000558 53.3B 
B4 0.000559 53.52 
64 0.000561 53.67 
84 0.000562 53.73 
B4 0.000562 53.72 
84 0.000563 53.94 
84 0000564 96.17 
84 0.000565 96.10 
84 0.000566 9585 
B4 0000568 9569 
B4 0.000570 95.48 
84 0.000571 95.40 
84 0.000572 95.39 
84 0.000573 95.45 
84 0.000575 9578 
84 0000577 95.9B 
84 0.000578 96.07 
B4 00005Bl 96.16 
B4 00005B2 96.38 
64 0.000586 131.46 
84 0.000586 131.45 
84 0.000588 131.36 
66 0,001829 104.26 

2070 Eq. Pop. = 175.228.27 
2070 Sew. Ac_ '" 26,431.99 

Conslantlnlel Flow = 6.00 

PROP 
REPL 
PIPE 
(in) 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

Upstream Sla. of Pipe Based on City of Fort Worth Master Ptan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Oala using Colbrook-While equations 
Year 2000 Flow Rate in Ft Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 

REPL PROP PARL 
PIPE PARl. PIPE BOTH 
CAP. PIPE CAP. CAP. 

(MGD) (in) (MGO) (MGD) 

83.62 84 6957 291.68 
86.59 84 72.04 10607 
86.61 B4 72 06 1.49 
B661 84 72.06 72 06 
86.64 B4 7208 14639 
B7.43 84 7274 97.78 
B7.66 B4 12.93 10860 

105.58 B4 87.84 12023 
105.73 B4 87.96 11699 
105.86 B4 68.07 121.69 
105.94 B4 88.14 11685 
10600 B4 88.19 119.91 
10605 B4 B823 123.42 
10620 84 88.35 11807 
106.22 B4 B8.37 12025 
10633 B4 8846 120.85 
106.50 B4 BB 60 120.12 
106.74 " 88.80 121.03 
10685 J' 8889 12456 
106.91 14 8894 11820 
10697 14 BB 99 113.41 
107.21 11 89.19 120.91 
107.42 14 69.37 111.26 
107.48 B4 89.42 142.89 
107.78 l-J4 B967 114.75 
107.B9 B4 8976 129.15 
108,19 B4 90.01 130.79 
108.25 d4 9006 13160 
10838 B4 90.17 127.14 
191.16 84 15904 19044 ----

TOTAL ESTIM. CONST. COST" 
+ Engr.. ROW. Fin; nc .. Conling. (1.5x) = 

OPTION 2 

TABLE F·7 

ESTIM ESTIM 
REPL. PARAl. 
PIPE PIPE 

COST COST 

$81.11193 $70.657.50 
1.372,541.04 1.195.63575 

58,050.69 50,56860 
119.282.25 103.90809 

54.86983 47.19772 
691,83702 602.666.92 
317,290.77 276,39552' 
344,328.08 299,948.02 
287.072 60 250.072.13 
444.525.17 367.230.81 
244.131.00 212.66522 
200.394.17 174.56559 
202.779.82 176.64375 
512.913.65 446.804.IB 

78.726.28 66.519.34 
405.55963 353.28750! 
549,493.54 478.669,93 
642.53369 559.71824, 
318,085.99 277,OBB.24 
120.077.46 104,600 81 
133,596.11 116,377.06 
652.07627 568.03089 
565.39784 492.524.34 
107.354.02 93.517 28 
641.73848 559.02552 
274,349.16 236.988.61 
552.674.40 481.440.81 
100.19709 87.282.79 
244.92621 213.357.94 
922.44936 803,55589 

$11.240.3635B $9.791.60561 
$16,860,545.37 $14,687.40842 

All Cities Served by City of Fort Worth 

Calibration Coeficienls used to Compute Oesign Flows based on Model Flows: Flow;:;: A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Fl. Worth Master Plan for the Year 2020 Design 

Big FOSSil Outfan. Including NRH, Haltom City. 
Richland Hills. year 2020 BFX Area. and Constant 
6.0 MGD Intel Facility Flow. This Option also includes 
diversion of lillie Fossil Creek Area in Haltom City 
to this hne. The Marine Creek Area iS1!Ql included in 
this model 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = 11629.6 x n x MGD-l.541 0"(8/3) 1"2. n '" 0.0145 
Calculated Design Flow in MGD Based on Computed Coet. ~AM and "B" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Reptacement Pipe Capacity in MGO = (0"(8/3) x SI\(1/2) 11629.6 x n ]11.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 01\(813) x s"(112) 11629 6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x SO.125/sq in. x Length (Ft) 

COFW Option 2.xls 

Eslim. Cost Above R H Meter = 
Eslim. Cost Below RH. Meier ;: 
Percen' R H Cost of T otalUne = 
Eslim. Hichland HLlls Cost Share ;: 

$7.913.97937 $6.893.955.36 
$3.326.3B421 $2,897.65025 

29 59% 29.59% 
$4,9B9,576.32 $4.346.47537 

Page 1 of 1 



OPTION 3 



BIG FOSS,. ~EWER STUDY 

UPSTREAM 
MAIN/STATION 

M402A1ooo0·50 
M402A10020'17 
M402A10020+90 
M402A10022+40 
M402A10023+09 
M402NOO28+40 
M402A10032+40 
M402A/OO36-t 79 
M402A10040+ 28 
M402AJOO4S"'95 
M402A10049+00 
M402AJOO51+91 
M402NOO54 + 21 
M402A1Q060+68 
M402NOO61 +67 
M402N0065+95 
M402NQ072+ 77 
M402A10080+ 78 
M402A10085+50 
M402A1OO86.56 
M402NOO86+51 
M402A1oo96+65 
M402N0103" 76 
M402A10105+11 
M402A10109+91 
M402N0113+81 
M402A10117+43 
M402N0120+ 25 
M402B/0123+40 
M402B/0136+74 

DESIGN CONDITION: 
DESIGN YEAR: 

NOTES' 

DOWNSTREAM LENGTH 
MAIN/STATION Ifeell 

M280Al0304·97 
M402NOOOO ... SO 
M402A10020.17 
M402A10020'90 
M402A10022i-40 
M402NOO23"'09 
M402NQ028+4Q 
M402NOO32+4Q 
M402A!OO36-t 79 
M402Ai0040+28 
M402A1Q045+95 
M402AJQ049-tOO 
M402NOOS1+91 
M402A10054+21 
M402A10060+66 
M402A10061'67 
M402A1oo65+95 
M402A10072+ 77 
M402A10080+ 76 
M402A10085'50 
M402A10086+56 
M402A10088+51 
M402NOO96+65 
M402A10103+76 
M402NO 1 05+ 11 
M402A10109+91 
M402A10113+81 
M402N0117+43 
M402A10120+25 
M4028/0123+40 

OPTION NO.3 
2000 

UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "8" 
MODEL PROP DIA. 
~'ODEL H.G. SLOPE 
DESIGN flOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 

99 
510 
691 
808 
400 
151 
168 
820 
711 
135 
807 
345 
695 
126 
308 

1160 

01/13/2000.323 PM 

) 
OPTION 3 - YEAR 2000 TABLE F-l 

EXIST 2000 2020 MODEL MODEL 2000 PROP REPL "ROP. PARL ESTIM ESTIM 
PIPE MODEL MODEL 2000 2000 PROP_ H.G. DESIGN REPL. PIPE PARL. PIPE BOTH REPL. PARAL 

I EXIST. DIA CAP. FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE CAP CAP PIPE PIPE 
(in) ..1MGQl (MGD) (MGD) "A" "B" (In) (IVfool) IMGD) lin) (MG[)) (in) IMGD) IMGDl COST COST 

54 222.11 18.94 83.62 -0.0010 0.0084 90 0.000350 4023 72 46.12 54 21.41 243.52 $51.911 63 $29.20029 
54 34.03 18.71 86.59 -0.0011 0.0089 90 0.000375 40.52 72 47.76 54 22.18 56.21 878.42626 494,114.77 
24 -70.57 18.71 86.61 -0.0011 0.0089 90 0.000375 40.52 72 47.77 54 2218 -48.39 37.15244 20.89825 
24 0.00 18.71 86.61 -0_0011 0.0089 90 0.000375 40.52 72 47.17 54 2218 22.18 76.340.64 42.94161 
24 74.31 18.71 86.64 -0.0011 00089 90 0000376 40.53 72 47.79 54 22.19 96.50 35.11669 19,75314 
54 25.04 18.78 81.43 -0.0011 0.0090 90 0.000383 40.77 72 4822 54 1 2239 4143 442,775.69 249,061.33 
54 35.67 18.B1 87.66 -0.0011 00090 90 0.000385 40,85 72 4835 54 22.45 58.12 203.066.09 114,224.68 
54 32.39 1887 B7.84 -0.0011 0.0091 84 0.000558 40.96 66 46.17 54 2704 5943 185.171.99 123,958.11 
54 29.03 18.92 87.96 -0.0011 0.0091 64 0000559 4105 66 46.24 54 27.08 56.11 154.38127 103,346.14 
54 33.82 18.97 88.07 -0.0011 0.0091 84 0000561 41,14 66 46.29 54 27.11 60 93 239.05576 160,029061 
54 28.71 1899 88.14 -00011 00091 84 0.000562 41.18 66 46.33 54 27.13 55,84 131,28822 67,887.16 
54 31.72 18.99 88.19 -00011 0.0091 84 0000562 41.18 66 46.36 54 27.15 58.87 107.76753 72,141.90 
54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 41.28 66 4638 54 27.16 6235 109,05048 73.00073' 
54 29.72 31.63 88.35 -00004 0.0058 84 0000564 5720 72 58.57 54 27.20 56.92 328,264.74 164,64692 
54 31.88 31.61 88,37 -0.0004 0.0058 84 0.000565 57.18 72 5858 54 2720 59.06 50.38482 28.34146 
54 3239 31.54 8846 -0.0004 0.0059 84 0.000566 57.11 72 58.64 54 27.23 5962 259.55817 146,00147 
54 31.52 3150 88.60 -0.0004 00059 84 0.000568 5709 72 58.74 54 2727 5879 351,675.87 197.817 68 
54 32.23 31.45 8880 -00004 0.0060 84 0.000570 57.06 72 58.87 54 2733 59.56 411.221.56 231.312.13 
54 35.67 31.43 88.89 -0.0004 0.0060 84 0000571 57.06 72 5893 54 27.36 63m 203.57503 114,510.96 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 57.07 72 5896 60 36.26 6552 76.84957 53.367.76 
54 2442 31.45 88.99 -00004 00060 84 0.000573 5710 72 59.00 60 3628 60.70 85.501.51 59.37605 
54 31.72 31.56 89.19 -00004 00060 84 0.000575 5728 72 59.13 60 36.36 68.08 417.32882 289.81168 
54 21.89 31.63 8937 -0.0004 0.0060 84 0.000577 57.40 72 5925 60 3643 58.32 361.85462 251,28793 
54 53.47 3166 8942 -0.0004 0.0060 84 0.000578 5745 72 59.28 60 3646 89.93 68,706.57 47.71290 
54 2508 31.70 8967 -00004 0.0060 84 0,000581 57.55 72 5945 60 36.56 61.64 410,71263 285,21710 
54 39.39 31.77 89.76 -0.0004 00060 84 0.000582 57.66 72 59.51 60 3659 75.98 175.58347 121,93296 
54 40.78 4222 90.01 0.0002 00034 84 0.000586 7092 78 73.87 60 3670 77.48 415,119.89 245,633071 
54 41.74 42.22 9006 0.0002 0.0034 84 0.000586 70.93 78 73.91 60 36.72 78.46 75,25914 

l~::~~~.~~i 54 3697 42.20 90.17 00002 0.0034 84 0.000588 7093 78 74.00 60 36.76 73.73 183,96660 
48 3140 3378 8360 -0.0001 00045 66 0.001829 59.00 78 130.52 - ~Q 64.84 9624 692.861.97 409.977.501 

1 OTAL ESTIM. CONST. COST = $7.219.92988 $4.410.89485 F.W. Model Eq, Pop. = 
F.W. Model Sew. Ac. = 

57,207.50 93.28750 
9.004.81 20.981.33 

2000 Eq. Pop. = 90,518,25 
2000 Sew. Ac. = 15,473,77 + Engr., RO V, Financ., Conting. (l.Sx);;:; $10.829,69482 $6,616,342.28 

Constant Intel Flow = 0.00 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rale in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficlents used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 DeSign 

~IOr-J3 

All Cities Served by City of Fort Worth 
BIg Fossil Outfall. Including NRH, Haltom Cily, 
Richland Hills, year 2020 BFX Area. This optIOn also 
includes diversion of liltle FOSSil Creek Area in 
Hallam City, The Marine Creek Area is induded, but 
the 6.0 MGO Inlel Facility now is not included In 

this model 
Computed HydrauliC Gradienl Slope of Model Pipe Using Mannings Eqn.: 5 = 11629,6 x n x MGD·, 54/01\(8/3) }1\2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coel. "A" and "B~ and Design Period Equivalent Population and Sewered Acre~ 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = I 01\(613) x s"(ll2) 11629.6 x n )/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = I 0"(813) x 5"(112) 11629 6 x n ]/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0 125/sq in, x length (Ft ) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $O,125/sq. in x length (Fl.) 

COFW Option 3 xIs 

E!.lim. Cost Above R H Meter = 
f"5tim, Cost Below R.H. Meter = 
F ercent Rtf Cost at Total Une = 
.= ilim. Richland HIlls Cost Share' 

$4.916.531.41 $3.053,367.48 
$2.251.466.84 $1,328,32708 

20.79% 
$000 

Page 1 all 
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$000 



BIG FOSSIL ~EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feell 

M402NOOOO·50 M280N03D4+97 102 
M402NOO20. 17 M402A1oooo·50 1726 
M402A10020' 90 M402A10020"7 73 
M402A10022'40 M402A10020+90 150 
M402A10023 ... 09 M402A10022+40 69 
M402A10026-t40 M402A10023+09 870 
M402A10032·40 M402A10028-t-40 399 
M402A10036+ 79 M402A10032-t40 433 
M402A10040+28 M402A10036·79 361 
M402A10045+95 M402A10040+ 28 559 
M402A10049-t-OO M402A1004S·95 307 
M402.AJOO51 +91 M402A10049+QO 252 
M402A10054+21 M402A10051 +91 255 
M402AJOO60 ... 68 M402A10054+21 645 
M402A10061+67 M402N0060+68 99 
M402A10065+95 M402AJOO61-.-67 510 
M402A10072+ 77 M402A10065-.-95 691 
M402A10080+ 78 M402NOO72+ 77 808 
M402A10085+50 M402N0080+ 78 400 
M402A10086t56 M402A100B5t50 151 
M402AJOOB8-.-51 M402AJOOB6+56 168 
M402A10096-.-65 M402A100B8+51 820 
M402A10103-t 76 M402A10096·65 711 
M402AJ0105-.-11 M402A10103+76 135 
M402AJ0109+91 M402A10105+11 807 
M402A10113+81 M402A10109+91 345 
M402AJOl17+43 M402A10113t81 695 
M402AJ0120-t25 M402A10117+43 126 
M402B10123'40 M402A10120'25 308 
M402B/0136+74 M402B/0123-t40 1160 

DESIGN CONDITION: OPTION NO.3 
DESIGN YEAR: 2005 

NOTES UPSTREAM MAIN/STATION 

UPSTREAM MAINISTATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S" 
MCDEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL PIPE 
REPL PIPE CAP 
PROP. PARL PIPE 
PARL PIPE CAP. 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE COST 

0111312000,323 PM 

) 
OPTION 3 - YEAR 2005 TABLE F-2 

EXIST. 2000 2020 MODEL MODEL 2005 PROP REPL pR,)P. PARL ESTIM ESTIM 
PIPE MODEL MODEL 2005 2005 PROP. HG DESIGN REPL PIPE PA,'L PIPE BOTH REPL PARAL 

EXIS:,DIA I~AP. FLOW FLOW COEF COEF 
~i~ SLOPE FLOW PIPE CAP PI~E CA~) CAP PIPE PIPE 

lin MGD) (MGD) (MGD) "A" "B" ItUfooO jI,!~ (in) (MGD) ('nl (MGD (MGDI COST COST 

54 222.11 18.94 8362 -0.0010 0.0084 90 0000350 45.68 72 4612 60 28.36 25047 $51,91163 $36.04975 
54 34.03 18.71 86.59 -00011 0.0089 90 0.000375 4615 72 4776 60 29.37 63.40 878,42626 610.01824 
24 -70.57 18.71 86.61 -0.0011 0.0089 90 0000375 46.16 72 47.77 60 2938 -41.19 37,152.44 25,800.31 
24 0.00 18.71 86.61 -00011 0.0089 90 0.000375 46.16 72 47.77 60 29.38 29.38 76.34064 53,014.33 
24 74.31 18.71 86.64 -0.0011 0.0089 90 0.000376 46.17 72 47.79 60 29.39 103.70 35.116.69 24,386.59 
54 2504 18.78 87.43 -00011 0.0090 90 0.000383 46.46 72 4822 60 2965 54.69 442.77569 307,483.12 
54 35.67 18.81 87.66 -00011 0.0090 90 0000385 46.56 72 48.35 54 22.45 58.12 203.06609 114,22468 
54 32.39 18.87 87.84 -0.0011 0.0091 84 0.000558 46.68 72 5823 54 27.04 59.43 220,369.97 123,958.11 
54 29.03 18.92 87.96 -00011 0.0091 84 0000559 46.77 72 5831 54 2708 5611 183,726.47 103,346 14 
54 33.82 18.97 88.D7 -0.0011 0.0091 84 0.000561 46.87 72 5839 54 27.11 6093 284,496.11 160.02906 
54 2871 1899 88.14 -00011 0.0091 84 0.000562 46.91 72 58.43 54 27.13 5584 156.243.64 87,867.16 
54 31.72 18.99 8819 -0.0011 0.0091 84 0000562 4692 72 58.46 54 27.15 5887 128.25227 72,141.90 
54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 47.02 72 58.49 54 27.16 62.35 129.77908 73.000 73 
54 29.72 31.63 88.35 -0.0004 0.0058 84 0.000564 63.07 78 7251 66 4644 7616 385.255.15 275.833.57 
54 31.88 31.61 8837 -0.0004 0.0058 84 0000565 63.05 78 72.52 66 4645 7833 59,132.19 42,337,24 
54 32.39 3154 88.46 -0.0004 0.0059 84 0.000566 62.99 78 7260 66 46.50 78.89 304,620.35 218,10096 
54 31.52 3150 8860 -00004 00059 84 0.000568 62.97 78 72.71 66 46.57 7809 412,73071 295.505.42 
54 32.23 31.45 88.80 -00004 0.0060 84 0.000570 6296 78 72 88 66 46.68 78,91 482.61420 345,540.34 
54 3567 3143 88.89 -0,0004 0.0080 84 0.000571 62.96 78 72 95 66 4673 8240 - 238,917.92 171,05958 
54 2926 31.43 88.94 -0.0004 0.0060 84 0000572 62.97 78 72 99 66 46.75 7601 90,19151 64,57499 
54 24.42 31.45 8899 -0.0004 0.0060 84 0.000573 63.01 78 7303 66 46.78 71.20 100,34553 71.84502 
54 31.72 31.56 8919 -00004 0.0060 84 0.000575 63.20 78 73.20 66 4688 7860 489,78173 350.672.13 
54 21.89 31.63 89.37 -0.0004 0.0060 84 0000577 63.34 78 73.34 66 46.98 68.87 424.67660 304.05840 
54 53.47 31.66 89.42 -0.0004 0.0060 84 0.000578 6339 78 7339 66 47.00 100.47 80.634.80 57,73261 
54 2508 3170 8967 -00004 0.0060 84 0.000581 63.50 78 73.59 66 47.14 7222 482,016.90 345.11269 
54 39.39 31.77 89.76 -0.0004 00060 84 0.000582 63.62 78 73.66 66 47.18 86.57 206.06671 147.536,68 
54 40.78 42.22 90,01 0.0002 0.0034 84 0.000586 77.00 78 13.87 66 47.31 8809 415,119.89 297.21601 
54 41.74 4222 90.06 0.0002 0.0034 84 0000586 77.01 78 7391 66 4734 89.08 75,259 14 53.883.77 
54 36.97 42.20 90.17 0.0002 0.0034 84 0000588 77.02 78 7400 66 47.40 84.37 183.96680 131,71587 
48 31.40 3378 8360 -00001 0.0045 66 0001829 64.59 78 13052 66 8360 11500 692,861.97 496.072 77 

TOTAL ESTIM. CONST COST = $7.951.84927 FW. MOOel EQ. Pop. = 57.20750 93,287.50 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

2005 EQ. Pop. = 
2005 Sew. Ac. = 

Constant Intel Flow = 

96.94688 
16.88220 

000 
... Engr" ROW, Financ., Canting, (1 5x);;;: $11.927,773.91 

$5.460.140 36 
$8.190.210 54 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculallons 
Calibration Coeficients used 10 Compute Design Flows based on Model Flows: Flow::; A x Eq Pop .... B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

OPTION 3 

AU Cities Served by City of Fort Worth 
Big Fossil Outfan, Including NRH, Hallom Clly, 
Richland Hills, year 2020 BFX Area. This option also 
includes diverSion of Little Fossil Creek Area in 
Hallom Clly. The Marine Creek Area is included, but 
the 6,0 MGD tnlel Facility flow is not included in 
this model 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.; s = (1629.6 x n x MGD~1.54 1 0"(8/3) )"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. -A- and MB" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD::; (0"(8/3) x s"(1I2) J 1629.6 x n) /1 54 
Proposed Paraliet Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 0"(813) x s"(112) 11629.6)( n) J 1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 

Estimated Construction Cost of Proposed Replacement Pipe:; Area of Pipe (Sq In.) x $0, 125/sq in. x Length (Ft) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In,) x $O.125/sq. in. x Lenglh (Ft.) 

COFW Option 3,xls 

Eslim. Cost Above R.H, Meter"" 
Estirr Cost Below R.H. Meier; 
Perct fit R,H Cosl of TOlal Line = 
Estill Richland Hills Cost Share: 

$5.822.963.38 
$2.128.88590 

26.77% 
$3.193.32885 

$4.061.859.10 
$1.398.28126 

2561% 
$2.097,42189 
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BIG FOSSIL otWE~ STUDY 

UPSTREAM (\OWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402A10000+SQ M280AlO304+97 102 
M402A10020+ 17 M402AtOOOQ+ 50 1726 
M402A10020+ 90 M4Q2A10020" 17 73 
M402A10022+40 M402A10020.90 150 
M402N0023'09 M402A10022+40 69 
M402A10026+40 M402AJOO23+09 870 
M402AlOO32t40 M402A10028+40 399 
M402A10036·79 M402A/OO32·40 433 
M402A1Q040+ 28 M402A10036+ 79 361 
M402A10Q4Si-g5 M402A10040·28 559 
M402A10049+QO M402A/OO4S-t95 307 
M402A10QS1-t91 M402N0049'00 252 
M402AfOO54+21 M402NOO51+91 255 
M402A10060+6B M402A100S4 .. 21 645 
M402A10061·67 M402NOO60t-68 99 
M402NOO65t-95 M402N0061+67 510 
M402A10072+ 77 M402A10065+95 691 
M402A10080+ 78 M402A1oo72+ 77 808 
M402A10085t-50 M402A10080+ 78 400 
M402A1oo86+56 M402A10085+50 151 
M402A10088+51 M402A10066-t 56 168 
M402A10096+65 M402A1008Bt-51 820 
M402A10103+76 M402AfOO96+65 711 
M402A10105+11 M402A10103+ 76 135 
M402A10109+91 M402A10 1 05-t 11 807 
M402A1DI13+81 M402N0109t-91 345 
M402A10117t-43 M4D2A10113-t81 695 
M402A10120+ 25 M402A10117+43 126 
M4028/0 123-t40 M402A10120+25 306 
M402B/0136+ 74 M402B/0123+40 1160 

DESIGN CONDITION OPTION NO, 3 
DESIGN YEAR: 2010 

NOTES UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA, 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP, REPL, PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP 
BOTH CAP. 
ESTIM REPL. PIPE COST 
E:>TIM. PARL. PIPE COST 

0111312000,3:23 PM 

) 
OPTION 3 - YEAR 2010 TABLE F-3 

EXIST 2000 2020 MODEL MODEL 2010 PROP REPL PRe r:~ PARL ESTIM ESTIM 
PIPE MOOEL MODEL 2010 2010 PROP HG. DESIGN REPl. PIPE PAI(l. PIPE BOTH REPL. PARAL 

EXIST. DIA CAP. FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP. PII E CAP~) CAP. PIPE PIPE 
(in) (MGD) (MGD) (MGDI "A" "B" (in) (fUlool) (MGD) (in) (MGD) (ill~ (MGD (MGD) COST COST 

54 222.11 18.94 83.62 -0.0010 0.0084 90 0.000350 48,68 78 57.09 60 2836 250.47 $60,924.07 $36,04975 
54 34.03 18.71 86,59 -0.0011 0.0089 90 0000375 49.19 78 59.12 60 2937 63.40 1,030,93082 610,01824 
24 -70.57 18.71 86.61 -0.0011 00089 90 0000375 49.19 78 5913 60 29.38 -4119 43,602.52 25,80031 
24 0.00 18.71 86.61 -0.0011 0.0089 90 0000375 49.19 78 59.13 60 29.38 2938 89,594.22 53,01433 
24 74,31 18.71 86.64 -0.0011 0.0089 90 0000376 49.20 78 59.15 60 2939 103.70 41,21334 24,38659 
54 25.04 18.78 87.43 -0.0011 0.0090 90 0.000383 49.51 78 59.69 60 2965 54,69 519,646.47 307,48312 
54 35.67 18.81 87.66 -0.0011 00090 90 0000385 49.61 78 59.85 60 29.73 6540 238,320.62 141,01812 
54 32.39 1887 87.84 -0.0011 00091 84 0.000558 49.75 72 58.23 60 35.81 68.20 220,36997 153,03470 
54 29.03 18.92 87.96 -00011 00091 84 0.000559 49.85 72 58.31 60 3586 6489 183,726.47 127,587 82 
54 33.82 18.97 8807 -0.0011 0.0091 84 0.000561 49.94 72 58.39 60 3590 69.72 284.496 11 197,56674 
54 28.71 1899 8B.14 -00011 0.0091 84 0.000562 4999 72 5843 60 35.93 6464 156,24384 108,502.66 
54 31.72 1899 88.19 -0.0011 0.0091 84 0.000562 50.00 72 58.46 60 3595 67.67 128,25227 89,06408 
54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 50.11 72 58.49 60 3597 7116 129,77908 90,124.36 
54 29.72 31.63 88.35 -0.0004 0.0058 84 0000564 67.24 78 72.51 66 46.44 76.16 385,255.15 275,83357 
54 31.88 31.61 88.37 -00004 0.0058 84 0.000565 67.22 78 72.52 66 46,45 7833 59,132.19 42,33724 
54 32.39 31.54 88,46 ·0,0004 0.0059 84 0,000566 6715 78 72 60 66 4650 78.89 304,62035 216.10096 
54 31.52 31.50 88.60 -0.0004 0.0059 84 0.000568 67.13 78 72.71 66 4657 78.09 412,730.71 295,50542 
54 32.23 31.45 88.80 ·0,0004 0.0060 84 0.000570 67,12 78 7288 66 4668 7891 482,61420 345,54034 
54 35.67 31.43 88.89 -0.0004 0.0060 84 0.000571 67.11 78 72,95 66 4673 82.40 . 238,917.92 171,05958 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 67.13 78 7299 66 4675 7601 90,191.51 64.57499 
54 24,42 31.45 88.99 -0,0004 00060 84 0000573 67.17 78 73,03 66 46.78 71.20 100,345,53 71,84502 
54 31.72 31.56 89.19 -00004 0.0060 84 0000575 67.37 78 73.20 66 46.88 7860 489,781,73 350,672,13 
54 21.89 31.63 89.37 -0.0004 0.0060 84 0,000577 67.52 78 73.34 72 5925 81.14 424,676.60 361.85462 
54 5347 31.66 89.42 -0.0004 0.0060 84 0000578 67.57 78 7339 72 5928 112.75 80,634,80 68.70657 
54 25.08 31.70 89.67 -0.0004 0.0060 84 0000581 67,70 78 7359 72 5945 8453 482,01690 410,71263 
54 39.39 31.77 89.76 -0.0004 0.0060 84 0000582 67.82 78 73.66 72 59.51 98.90 206,066.71 175,58347 
54 40.78 42.22 90.01 00002 00034 84 0.000586 82.09 84 90.01 72 59.67 10045 481,440,81 353,711 62 
54 4174 4222 9006 0.0002 0.0034 84 0.000586 8211 84 9006 72 59.70 101,44 67,28279 64,126.14 
54 3697 4220 90.17 00002 0.0034 84 0.000588 8211 64 90.17 72 5978 96.75 213,357.94 156,75277 
46 31.40 33.78 8360 -0.0001 0.0045 66 0.001829 6886 72 10543 66 83~ 11500 590,36759 496.072.77 

TOTAL ESTIM CONST. COST; $8,256,53324 F.W. Model Eq. Pop. = 
F,W. Model Sew. Ac. = 

57,20750 93,28750 
9,00481 20,981.33 

2010 Eq Pop.; 103,37550 
2010 Sew, Ac.;;: 17,99852 t- Engr., ROW, Finane" Canting, (1 ,5x);;: $12,384,79986 

$5,886,64066 
$8,829,96098 

Canslant Intel Flow = 000 

Upstream Sta. of Pipe Based an City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 

Downstream Sta. at Pipe Based on City of Fort Wof1h Master Plan Designations Stallons confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on H Wof1h Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Wof1h Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Oesign Flows based on Model Flows: Flow = A x Eq Pop." B x Sewered Acres 
Proposed Diameter Pipe shawn in Ft. Worth Master Plan for the Year 2020 Design 

OPTiON 3 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH, Haltom City, 
Richland HIlls, year 2020 BFX Area. This optIOn also 
Includes diverSIon of lillie Fossil Creek Area In 
Hallam City. The Marine Creek Area is Included, but 
the 6,0 MGD lnlel Facility flow is not included In 

this model 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s .. (1629 6 x n x MGO"I.54 I 0"(8/3) ]"2, n "" 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. "A" and "S" and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = (01\(8/3) x sl\(1/2) 11629.6 x n ) J 1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe CapaCity in MGD = (01\(8/3) x 5"(1/2) /1629.6 x n ) /1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0 125/sq in x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe;;: Area ot Pipe (Sq. In,) x $0.125/sq. in. x Length (Fl.) 

COFW Option 3.xls 

Eslim Cost Above R H, Meter = 
ESlim Cost Below R.H, Meter = 
Percent R.H. Cost of Tolal Line = 
Estlm RIchland HIlls Cost Share; 

$5,828,204.73 
$2,428,32851 

2941% 
$3,642,492.77 

$4.408,247.67 
$1,478,39298 

25_11% 
$2,217,58948 
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SIG FOSSIL ~"WER STUDY 

UPSTREAM 
MAIN/STATION 

M402NOOOO+ 50 
M402A10020+ 17 
M402NOO20+90 
M402NOO22+40 
M402A10023-t-09 
M402NOO2S-t-40 
M402A10032+40 
M402A10036'" 79 
M402A10040+28 
M402A10045+95 
M402A10049+OQ 
M402A10051 +91 
M402A10054+21 
M402A!0060+68 
M402A10061 +67 
M402A10065+95 
M402NOO72+ 77 
M402A10080+ 78 
M402A10085+5D 
M402A1008s+56 
M402A10088+51 
M402A10096+65 
M402A10103+ 76 
M402AJ0105t 11 
M402A10109t91 
M402A10113t81 
M402A/0117+43 
M402A10120t25 
M402810123+40 
M402810136t 74 

DESIGN CONDITION 
DESIGN YEAR: 

DOWNSTREAM 
MAIN/STATION 

M260N0304+97 
M402NOOOO+50 
M402N0020+ 17 
M402AJOO20 t 90 
M402A10022+40 
M402A10023 ... 09 
M402A10028+40 
M402A100J2+40 
M402A10036+ 79 
M402N0040+ 28 
M402NOO45+95 
M402A10049+OQ 
M402A1005t·Sl 
M402A10054+21 
M402N0060+68 
M402NOO61+67 
M402A1OO65+95 
M402NO072' 77 
M402A10080+ 78 
M402A/OO85+50 
M402A100B6+56 
M402NOO88+51 
M402N0096'65 
M402A/OI03t 76 
M402A/Ol05tl1 
M402A10109+91 
M402A/0113+Bl 
M402A10117+43 
M402A10120+ 25 
M402810123+40 

OPTION NO.3 
2015 

LENGTH 
(feel\ 

102 
1726 

73 
150 
69 

670 
399 
433 
361 
559 
307 
252 
255 
645 
99 

510 
691 
608 
400 
151 
166 
620 
711 
135 
607 
345 
695 
126 
308 

1160 

EXIST. 
PIPE 

EXIST. DIA CAP 
(in\ (MGD\ 

54 222.11 
54 34.03 
24 -7057 
24 000 
24 74.31 
54 25.04 
54 35.67 
54 32.39 
54 2903 
54 3362 
54 26.71 
54 31,72 
54 35.19 
54 29.72 
54 31.68 
54 32.39 
54 31.52 
54 32.23 
54 35.67 
54 29.26 
54 2442 
54 31.72 
54 21.89 
54 53.47 
54 25,06 
54 39.39 
54 40.78 
54 4174 
54 36.97 
46 3140 

F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac. = 

2000 2020 
MODEL MODEL 
FLOW FLOW 
(MGD\ (MGD\ 

16.94 6362 
18.71 6659 
16.71 86.61 
lB.71 86.61 
18.71 66.64 
18.76 87,43 
18.61 87.66 
16.87 67.64 
16.92 87.96 
18.97 6607 
16.99 6814 
18.99 88.19 
19.0B 66.23 
31.63 86,35 
31.61 6637 
31.54 88.46 
31.50 86.60 
31.45 68.60 
31.43 8689 
31.43 68.94 
31.45 66.99 
31.56 89.19 
31.63 69.37 
31.66 6942 
3170 89.67 
3177 89.76 
42.22 9001 
42.22 90.06 
42.20 90.17 
33.76 63.60 

57,207.50 93,267.50 
9,004.61 20,961.33 

2015 
COEF. 

"N 

-00010 
-0.0011 
-00011 
-0.0011 
-00011 
·0.0011 
-0.0011 
·0.0011 
-00011 
-0.0011 
-0.0011 
-0.0011 
-00011 
-0.0004 
-0.0004 
·00004 
-00004 
-0,0004 
-0.0004 
-0.0004 
-0.0004 
-00004 
-0.0004 
-00004 
-0.0004 
-0,0004 
0.0002 
00002 
0.0002 

-0.0001 

) 
OPTION 3 - yEAR 2015 

2015 
COEF 

"S" 

0.0064 
0.0089 
00089 
00089 
0.0089 
0.0090 
00090 
00091 
0.0091 
00091 
0.0091 
0.0091 
00091 
00058 
0,0058 
00059 
0.0059 
0.0060 
0.0060 
0.0060 
00060 
0.0060 
0,0060 
0.0060 
0,0060 
0.0060 
00034 
0.0034 
0.0034 
0.0045 

MODEL MODEL 
PROP H.G. 
DIA SLOPE 
lin) (lUfoot) 

90 0000350 
90 0000375 
90 0000375 
90 0.000375 
90 0000376 
90 0.000383 
90 0.000385 
84 0.000556 
64 0000559 
84 0000561 
64 0.000562 
84 0000562 
64 0.000563 
84 0000564 
64 0000565 
64 0.000566 
84 0000566 
64 0.000570 
64 0.000571 
64 0000572 
84 0.000573 
64 0.000575 
84 0.000577 
64 0000576 
84 0.000561 
64 0.000582 
84 0.000586 
84 0.000566 
64 0000566 
66 0.001829 

2015 Eq. Pop. == 

2015 Sew. Ac. = 
Conslant Intel Flow:: 

2015 
DESIGN 
FLOW 
IMGD) 

6206 
63.19 
6320 
63.20 
63.21 
63.67 
63.81 
63.97 
64.06 
64.20 
64.25 
64.26 
64.38 
79.67 
7966 
7961 
79.63 
7966 
79.66 
7970 
79.75 
79.96 
60.15 
6021 
80.37 
8050 
93.26 
93.31 
93.33 
6005 

112,960.75 
20,73007 

0.00 

PROP 
REPL 
PIPE 
lin) 

64 
64 
84 
84 
84 
84 
64 
76 
76 
76 
76 
78 
78 
64 
64 
84 
64 
64 
84 
64 
64 
84 
64 
84 
64 
84 
64 
64 
84 
64 

REPL PH~)P. PARL 
PIPE PAI<l. PIPE SOTH 
CAP PI?E CAP CAP 

IMGD) 1i;~1 IMGD) fMGD) 

6957 76 5709 27920 
72.04 76 59.12 93.15 
72.06 78 59.13 -11.44 
72.06 78 59.13 59.13 
72.08 72 4779 12210 
72.74 72 4822 73.26 
72.93 72 48.35 64.02 
72.09 72 58.23 90.62 
72.19 72 58.31 8734 
72 26 72 56.39 9221 
72.33 72 58.43 87.14 
72.36 72 5846 90.16 
72.41 72 5849 9368 
6835 72 56.57 6629 
86.37 72 56.56 90.46 
88.46 72 58.64 91.03 
68.60 72 5874 90 26 
8680 72 5687 91.10 
66.89 72 58.93 94.60 ' 
66.94 72 58.96 88.22 
68.99 72 5900 63.42 
69.19 72 59.13 9065 
89.37 78 7334 9523 
89.42 76 73.39 12666 
89.67 78 7359 96.67 
69.76 76 73.66 113.05 
90.01 76 7367 11465 
90.06 76 7391 11565 
90.17 76 74.00 110.97 

15904 78 130.52 161.92 

TOTAL ESTIM CONST. COST = 
t Engr., ROW, Financ., Conling (1.5x) = 

TASLE F-4 

ESTIM. ESTIM 
REPL PARAL 
PIPE PIPE 
COST COST 

$70,657.5Q $60,92407 
1,195,63575 1,030,930621 

50,568.60 43.60252 
103,90809 89,594221 
47,797.72 35,11669, 

602,66692 442,775.69 1 
276,39552 203,06609 
256,628.65 220,36997 
215,62342 163,72647 
333,887.79 284,496.11 
183,369.50 156,24384 
150,516.29 128,25227 
152,310.17 129,77908 
446.804.76 328,264.74 
68,57934 50,38482 

353,287.50 259,558 17 
478,66993 351.675.87 
559,718.24 411,221.56 
277,06624 203,57503 
104,600.81 76.84957; 
116,377.06 65,50151 
566,03069 417,326621 
492,52434 424,6766°i 
93,51726 80.634.80 

559,02552 482,0169°i 
236,96861 206,06671 
481,44081 415,11989

1 67,262.79 75,25914 
213,35794 183.96680

1 

603,55569 692,661.971 

$9,564,81791 $7,753,84075 
$14,377,22686 $11,630,76112 

NOTES' UPSTREAM MAIN1STATION Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey OPTION 3 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA, 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF, "A", COEF. "S" 
MO<JEL PROP DIA. 
MODEL H.G, SLOPE 
DESIGN FLOW 
PROP. REPl. PIPE 
REPL. PIPE CAP, 
PROP. PARl. PIPE 
PARL PIPE CAP, 
BOTH CAP. 
EST 1M. REPl. PIPE COST 
ESTIM PARL PIPE COST 

01113/2000,3:23 PM 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Calibration Coetlcients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe USing Mannings Eqn.: s = 11629 6 x n x MGD-l.54 I 0 11(813) J1I2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. "AM and 8B~ and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = (011(8/3) x s"(1I2) 11629 6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 0"(8/3) x 5"(1/2) 11629.6 x n J 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In 1 x $0.125/sq in x length (Fl.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In) x SO.125/sq. in. x length (Fl.) 

COFW Option 3.xls 

AU Cities Served by City of F art Worth 
Big FOSSil Outfall, Including NRH, Haltom City, 
Richland Hills, year 2020 BFX Area. ThiS option also 
includes dIversion of little FOSSIl Creek Area in 
Hallom City. The Marine Creek Area is inCluded, bul 
the 6.0 MGD Inlel FaCility flow IS not included in 
Ihis model 

Estin,. Cost Above RH. Meier '" 
Estin Cost Below R.H. Meier = 
Perc::!nt RH. Cost of Tolalline = 
Esilr". Richland Hills Cost Share ~ 

$6,762,93574 $5,443,73419 
$2,821,682.17 $2,310,10655 

2944% 29.79% 
$4,232,82325 $3,465,15963 
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BIG FOSSIL 0tWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402A10000+5Q M280N0304i-97 102 
M402.AJOO20+ 17 M402A10000"SO 1726 
M402A/OO20i-9O M402NOD2Q+ 17 73 
M402A10022+40 M402NOO20'90 150 
M402A10023+09 M401AlOO22+40 69 
M402A10028+40 M402A10023+09 870 
M402A/OO32i-40 M402A10028i-40 399 
M402A10036+ 79 M4')2A10032+40 433 
M402,AJ0040+ 28 M402AJOO36+ 79 361 
M402AJOO4S+95 M402AJ0040+28 559 
M402A10049"'OO M402A10045+95 307 
M402A10051-+-91 M402A10049+00 252 
M402AJOO54+21 M402A100S'*91 255 
M402A10060 ... S8 M402A100S4+21 645 
M402NOO61 +67 M402NOO60t-66 99 
M402NOO65+95 M402NOO61 +67 510 
M402NOO72 ... 71 M402NOO65"'95 691 
M402NOO80t78 M402NOO72t71 808 
M402NOO65 ... S0 M402N0080. 78 400 
M402NOO86t56 M402A10085"'SO 151 
M402NOO88+S1 M402N0086+56 168 
M401NOO96+65 M402A10086+51 820 
M402N0103 ... 76 M402NOO96+65 711 
M402N010S",,1 M402N0103+ 76 135 
M402N0109"'91 M402A1010S"'11 607 
M402A10113"'Sl M402A10109+91 345 
M402N0117+43 M402N0113"'Sl 695 
M402N0120+25 M402A101,7"'43 126 
M402B/0123+40 M402N0120+25 308 
M402B/0136 ... 74 M402B/0123"'40 1160 

DESIGN CONDITION OPTION NO.3 
DESIGN YEAR' 2020 

EXIST. 2000 2020 
PIPE MODEL MODEL 

EXIST. DIA CAP. FLOW FLOW 
fin\ fMGD\ fMGO\ fMGD\ 

54 222.11 18.94 8362 
54 3403 18.71 86.59 
24 -70.57 18.71 86.61 
24 0.00 18.71 8661 
24 7431 18.71 86.64 
54 25.04 18.78 87.43 
54 35.67 1881 87.66 
54 32.39 18.87 87.84 
54 2903 18.92 87.96 
54 33.82 1897 88.07 
54 2871 1899 88.14 
54 31.72 18.99 88.19 
54 35.19 19_06 88.23 
54 29.72 31.63 88.35 
54 31.88 31.61 8837 
54 32.39 31.54 88.46 
54 31.52 31.50 88.60 
54 32.23 31.45 8880 
54 35.67 31.43 88.89 
54 2926 31.43 88.94 
54 24.42 31.45 68.99 
54 31.72 31.56 8919 
54 21.89 31.63 8937 
54 53.47 31.66 89.42 
54 25.08 31.70 89.67 
54 3939 31.77 89.76 
54 40.78 42.22 90.01 
54 41.74 4222 90.06 
54 36.97 42.20 90.17 
48 31.40 3378 8360 

FW Model Eq Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ae, = 9,004.81 20,981,33 

2020 
COEF. 

"A" 

-0.0010 
-0.0011 
-0.0011 
-00011 
-0.0011 
-0.0011 
-00011 
-0.0011 
-00011 
-0.0011 
-0.0011 
-00011 
·0.0011 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-00004 
-0.0004 
-0.0004 
-0.0004 
-00004 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
00002 
0.0002 
0.0002 

-00001 

OPTION 3 - YEAR 2020 TABLE F-5 

MODEL MODEL 2020 PROP REPL. PROf' PARL ESTIM ESTIM 
2020 PROP. HG. DESIGN REPL. PIPE PARL PIPE BOTH REPL. PARAL 

COEF. DI~ SLOPE FLOW PIPE CAP. PIPL CAP CAP PIPE PIPE 
"B" tin ffVfool\ fMGD\ finl fMGO\ (in; fMGD\ fMGO\ COST COST 

0.0084 90 0.000350 6226 84 69.57 72 46.12 268.23 $70.657.50 $51.911.63 
0.0089 90 0000375 63.15 84 72.04 72 47.76 81.79 1.195.635.75 878.42626 
00089 90 0.000375 63.15 84 7206 12 4777 -22.80 50.568.60 37,152.44 
0.0089 90 0.000375 63.15 84 72 06 12 47.77 47.77 103,908.09 

76.34064
1 0.0089 90 0000376 63.17 84 72.08 72 47.79 122.10 47,79772 35.11669 

0.0090 90 0.000383 63.59 84 7274 12 48.22 7326 602.66692 442,775.69
1 

0.0090 90 0.000385 6373 84 72.93 72 48.35 8402 276,39552 203.06609 
0.0091 84 0.000558 6389 84 87.84 72 58.23 90,62 299.94802 220,369.97! 
00091 84 0.000559 6402 84 8796 "2 58.31 87.34 250.072.13 183,726.47 
0.0091 84 0.000561 6414 84 8807 72 58.39 92.21 387,230.81 284.49611 
0.0091 84 0000562 64.19 84 88.14 72 5843 87.14 212.66522 156.24384 
0.0091 84 0.000562 64.22 84 88.19 72 5846 90.18 174.56559 128.252.27 
0.0091 84 0000563 64.33 84 88.23 12 58.49 93.68 176.643.75 129.77908 
0.0058 84 0.000564 B2.B9 64 88.35 72 58.57 8829 446,804.78 328,26474 
0.0058 84 0.000565 82.87 84 8837 72 5858 90.46 68,579.34 50.38482 
0.0059 84 0.000566 8281 84 88.46 72 58.64 9103 353.28750 259.558 17 
0.0059 84 0.000568 82.80 84 88.60 -2 58.74 9026 478.66993 351.67587 
0.0060 84 0.000570 82.81 8. 8860 72 5887 91.10 559,718.24 411,221.56 
0.0060 84 0.000571 8282 84 8889 72 58.93 94.60 277,08824 203.575.03 
00060 84 0000572 82.84 84 88.94 72 5896 88.22 104.600 81 76.84957 
00060 84 0.000573 82.89 84 8899 -34 8899 11341 116,377.06 116.377.06 
00060 84 0.000575 83.14 84 8919 84 89.19 120.91 568.03089 568,030.89 
0.0060 84 0.000577 83.31 84 89.37 84 89.37 11126 492.524.34 492.52434

1 
00060 84 0.000578 83.38 84 8942 84 89.42 14289 93.51728 93.517.28 
0.0060 84 0.000581 83.54 84 8967 84 89.67 114.75 559.02552 559,025.52! 
0.0060 84 0000582 83.68 84 89.76 84 89.76 129.15 238.96661 238.988611 
00034 84 0000586 99.17 84 9001 84 90.01 13079 481,44081 481,440.8'1 
0.0034 84 0000586 99.19 84 9006 84 9006 131.80 87,28279 87,282.79 
0.0034 84 0000588 99.21 84 90.17 84 90.17 127.14 213.357.94 213.35794, 
0.0045 66 0.001829 84.11 84 159.04 78 13052 16192 803.55589 692,861.97 

2020 Eq. Pop. = 122.58600 
2020 Sew. Ae. = 21,884.42 

Constant Intel Flow = 0.00 

TOTAL ESTIM. CONST. COST = $9,791,605.61 $8,052,594.17 
+ Engr .. ROW, Finane .. Contmg. (1.5x) = S14,687,408.42 S12,078,891.26 

NOTES: UPSTREAM MAIN/STATION Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey OPTION 3 
UPSTREAM MAIN/STATtON 
LENGTH 
EXIST 01A. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

01/13/2000.3:23 PM 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in H Worth Master Plan for the Year 2020 Design 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH, Hallam City, 
Richland Hills, year 2020 BFX Area ThiS option also 
includes diversion of Lillie Fossil Creek Area in 
Hallom City. The Marine Creek Area IS included, but 
the 6 0 MGD Inlel F acdity flow IS not included in 
this model 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn __ s '" ( 1629.6 x n x MGD*1.54 I 0"(813) )"2, n = 0 0145 
Calculated DeSign Flow in MGD Based on Computed Coef. "N and ~8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

Proposed Replacement Pipe Capacity in MGD = I 0"(8/3) x 5"(1/2) /1629.6 x n ]/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = I 0"(813) x s"(112) 11629.6 x n] 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGQ 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x SO 125/sq in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x SO.125/sq. in. x Length (Fl.) 

COFW Option 3 xis 

Estim. (;ost Above RH. Meter = 
Eshm. :ost Below RH. Meter = 
Percen RH. Cost of Tolal Line = 
Estim. ~Ichland Hills Cost Share: 

$6.893.955.36 
$2,897,650.25 

$5.923,708.28 
$2,128,885.90 

29.59% 26.44% 
$4.346.475.37 $3.193.32885 
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BIG FOSSIL ~EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel I 

M402NOOOQ+ 50 M280N0304+97 102 
M402N0020+ 17 M402A1000Q+50 1726 
M402NOO20+90 M402A10020+ 17 73 
M402A10022+40 MA02A10020+90 150 
M402A10023+09 M402NOO22-t40 69 
M402A1002Si-40 M402A10023+09 670 
M402A10032+40 M402AJOO28+40 399 
M402A10036+ 79 M402A10032"40 433 
M402A/OO40-t28 M402AJOO36+79 361 
M402A10045+95 M402A10040+28 559 
M402AJOO49+OQ M402A10045+95 307 
M402A/OO51 ... g, M402A10049+QO 252 
M402A10054"21 M402AfOO51·91 255 
M402A10060+68 M402A10054"'21 645 
M402N0061-t67 M402NOO60-t68 99 
M402N0065-t95 M402NOD61-t67 510 
M402N0072-t 77 M402N0065-t95 691 
M402N0080+ 78 M402NOO72+77 606 
M402N0085-t50 M402N0080+ 78 400 
M402NOO86+56 M402NOO8S-tSO 151 
M402NOO88+51 M402NOO86-t56 166 
M402NOO96-t65 M402NOO8S-t51 620 
M402N0103+76 M402NOO96+65 711 
M402N010S+11 M402N0103-t76 135 
M402N0109+91 M402N0105+11 607 
M402NOl13-t81 M402N0109+91 345 
M402N0117+43 M402N0113+81 695 
M402N0120+25 M402N0117+43 126 
M4028/0123+40 M402N0120+25 306 
M402B/0136-t 74 M402B/0123+40 1160 

DESIGN CDNDITION: OPTION NO, 3 
DESIGN YEAR: 2050 

NOTES: UPSTREAM MAIN/STA TlDN 

UPSTREAM MAIN/STATION 
LENGTH 
EXfST DlA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF, "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP, REPL. PIPE 
REPL. PIPE CAP. 
PROP PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

01/13/2000,323 PM 

OPTION 3 - YEAR 2050 TABLE F-6 

EXIST 2000 2020 MODEL MODEL 2050 PROP. REPL. PR'OP PARL ESTIM ESTIM. 
PIPE MODEL MDDEL 2050 2050 PROP. H.G DESIGN REPL. PIPE PARL PIPE BOTH REPL. PARAL. 

EXIST. DIA CAP. FLOW irLO~ COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE CAP. CAP. PIPE PIPE 
(inl (MGDI (MGDI MGD "A" "B" (inl (ftltoOII (MGDI (inl (MGDI (~nl (MGDI (MGDI COST COST 

54 222.11 16.94 83.62 -00010 0.0084 90 0.000350 5329 90 83.62 78 57.09 279.20 $61,11193 $60,92407 
54 34.03 16.71 66.59 -00011 00069 90 0.000375 5275 90 66.59 76 59.12 9315 1,372,54104 1,030,930 62 
24 -70,57 16.71 66.61 -00011 00069 90 0.000375 5275 90 6661 76 59.13 -11.44 56,05069 43,60252 
24 0.00 16,71 6661 -00011 0.0069 90 0.000375 5275 90 86.61 76 59.13 59.13 119,26225 69,59422 
24 74.31 16.71 6664 -0.0011 0.0069 90 0.000376 52.75 90 66.64 76 51115 13346 54,66963 41,213.34 
54 25.04 16.76 67.43 -0.0011 0.0090 90 0000363 52.96 64 72.74 72 4622 7326 602,66692 442,77569 
54 35.67 1661 87.66 -0.0011 00090 90 0000365 53.05 64 72.93 72 48.35 6402 276,39552 203,066.09 
54 32.39 1667 67.64 -0,0011 0.0091 64 0000556 53.22 64 6764 72 56.23 9062 299,946.02 220,36997 
54 29.03 16.92 67.96 -0.0011 0.0091 64 0.000559 53.36 64 67.96 72 58.31 67.34 250,072.13 183,72647 
54 33.62 18.97 66.07 ·0.0011 0,0091 64 0000561 53.49 64 6607 72 5839 92.21 387,23081 284,496.11 
54 26,71 18.99 88,14 -0.0011 0.0091 84 0.000562 53,55 64 68.14 72 58.43 87.14 212,665.22 156.24384 
54 31.72 18.99 88.19 -0.0011 00091 84 0.000562 53.55 84 88.19 72 58.46 90 18 174,56559 126,252 27 
54 35.19 1906 88,23 -0.0011 0.0091 64 0.000563 53.74 84 88.23 72 5849 9366 176,64375 129,779.08 
54 29.72 31.63 88.35 -0.0004 0.0058 84 0.000564 87.63 84 66.35 72 56.57 66.29 446,60476 328.264.74 
54 31.66 31.61 6637 -0.0004 0.0056 64 0.000565 6757 64 66.37 72 56.58 90.46 68,57934 50,36462 
54 32.39 31.54 66.46 -0.0004 0,0059 64 0000566 67,39 64 88.46 72 5664 9103 353,267.50 259,558. t 7 
54 31.52 31.50 66.60 -0.0004 0.0059 64 0.000566 6U6 64 66.60 72 56.74 90.26 476,66993 351,675.87 
54 3223 3145 68,60 -0.0004 00060 64 0.000570 87,15 64 6660 72 5667 91.10 559,716.24 411,221.56 
54 3567 31.43 66.69 -0.0004 0.0060 64 0.000571 67,10 64 66.69 72 56.93 94.60 277,06824 203,57503 
54 29.26 31.43 6694 -0.0004 0.0060 64 0,000572 67.10 64 66.94 72 56.96 66.22 104,600.61 76,84957 
54 24.42 3145 66.99 -0.0004 0.0060 64 0.000573 67.16 64 66.99 64 68.99 113.41 116,37706 116,377.06 
54 31.72 31.56 69.19 -00004 0.0060 64 0.000575 67.46 64 69.19 64 69.19 120.91 566,03069 566,03069 
54 21.69 3163 69.37 -0.0004 0.0060 64 0000577 6766 64 69.37 64 6937 11126 492,52434 492,52434 
54 5347 31.66 6942 -0.0004 0.0060 64 0000576 67.74 84 6942 64 6942 14269 93,51726 93.51726 
54 2506 31.70 69.67 -0.0004 0.0060 64 0000561 67.65 84 69.67 64 6967 114.75 559,02552 559,025.52 
54 39.39 31.77 69.76 -0.0004 0.0060 64 0000562 6604 64 69.76 64 6976 129.15 236,96661 236,96661 
54 40.76 42.22 9001 0.0002 0.0034 64 0.000566 11622 64 90.01 64 9001 130.79 461,44061 481,44061 
54 41.74 42.22 9006 00002 0.0034 64 0.000566 116.22 64 90.06 64 90.06 131.80 87,262.79 67,282.79 
54 36.97 42.20 90,17 0.0002 0.0034 64 0000586 116.17 64 90.17 64 90.17 127.14 213,35794 213.35794 
48 31.40 33.76 83.60 -0.0001 00045 66 0001629 93.30 64 15904 76 13052 16192 603,55569 692,861 97 

TOTAL ESTIM. CONST. COST; $10,006,69368 $8,239,911 46 F.W. Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

2050 Eq. Pop ; 
2050 Sew. Ac. = 

156,708.49 
24,635.40 ... Engr., ROW, Financ" Canting. (1.5x) = $15,013,34052 $12,359,867.22 

Constant Intel Flow = 0.00 

Upstream Sla. of Pipe Based on Cily of Fort Worth Master Plan DeSignations. Slations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations, Stalions confirmed by Field Survey 
Length ot Pipe Segment in Feel 
Existing Pipe Diameter in Inches 
EXisting Gravity Flow Capadty of Pipe in MGO based on FI. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Cahbration Coeficients used to Compute Oesign Flows based on Model Flows: Flow = A x Eq Pop. -t 8 x Sewered Acres 
Proposed ~iameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s:::: ( 1629.6 x n x MGO"1 .54/0"'(8/3) )",2, n = 0.0145 
Calculated Design Flow In MGD Based on Computed Coef. "AM and ~B" and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = (0"'(8/3) x s"'(112) 11629.6 x n )/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = (0"'(8/3) x s"'(112) 11629.6 x n) 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
EStimated Construction Cost of Proposed Replacement Pipe:: Area of Pipe (Sq. In) x $0 125/sq in. x length (FI) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0. 125/sq. in. x length (Ft) 

COFW Option 3.xls 

OPTION 3 

All Cities Served by City of Fort Worth 
Big Fossil Oullall, Including NRH, Hallam Cily, 
Richland Hills, year 2020 BFX Area. ThiS option also 
Includes diverSIon of little FOSSil Creek Area in 
Haltom City. The Marine Creek Area is included, but 
the 6 0 MGD Inlel FaCIlity flow IS not included in 
Ihis model 

Estirn. Cost Above R H. Meter ;::; 
Estim. Cost Below R H Meter = 
Percent R.H. Cost 01 Total line = 
Estrrn Rrchland Hills Cost Share = 

$6,693,95536 $5,923.70628 
$3,114.936.32 $2,316,20320 

31.12% 
$4.672,40748 

2811% 
$3,474.30480 
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BIG FOSSIL 'eWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/ST AllON /feell 

M402AJOOOO+SO M280NOJ04"'97 102 
M402NOO20·,7 M402NOOOO+sO 1726 
M402A1OO20+90 M402A1OO10.,7 73 
M402NOO22+4Q M402A10020+90 150 
M402A1OO23+09 M402NOQ22+40 69 
M402AJOO28+40 M402A/OO23+Q9 870 
M402A10032+40 M402AJOO2B+40 399 
M402A1OO36+ 79 M402NOO32+40 433 
M402A10040+26 M402A10036+ 79 361 
M402A1OO45+95 M402N0040+28 559 
M402.AJOO49+QO M402NQ045+95 307 
M402AJOO51 +91 M402NOO49+QD 252 
M402A10054---21 M402NOO51---91 255 
M402N0060---68 M402AJOQ54+21 645 
M402Ai0061+67 M402N0060+68 99 
M402NOO65+95 \1402A1OO61---67 510 
M402NOO72---77 M402N0065-t95 691 
M402A1OO80+ 78 M402NOO72+ 77 808 
M402NOO85+50 M402A10080+ 78 400 
M402NOO86---56 M402NOO85---50 151 
M402A1OO88+51 M402A10086+56 168 
M402NOO96+65 M402NOO88+51 820 
M402A10103+ 76 M402A10096+65 711 
M402N0105+ 11 M402N0103+76 135 
M402A10109+91 M402A10105+11 807 
M402A10113---81 M402A10109+91 345 
M402A10117+43 M402A10113+81 695 
M402N0120+25 M402A10117+43 126 
M402B10123+40 M402A10120+25 308 
M402810136-t74 M402B/0 123+40 1160 

DESIGN CONDITION, OPTION NO, 3 
DESIGN YEAR'. 2070 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST 01A. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "9" 
MODEL PROP DIA. 
MODEL H G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP, 
PROP. PARL. PIPE 
PARL. PIPE CAP 
BOTH CAP, 
ESTIM REPL PIPE COST 

01/13/2000,323 PM 

EXIST. 2000 2020 
PIPE MODEL MODEL 

EXIST. DIA CAP. FLOW FLOW 
lin) (MGDJ IMGD) IMGD) 

54 222.11 18.94 83.62 
54 34.03 lB.71 86.59 
24 -70.57 18.71 66.61 
24 0.00 16.71 6661 
24 74.31 16.71 86.64 
54 25.04 18.78 87.43 
54 35.67 18.81 87,66 
54 32.39 18.87 87.84 
54 29.03 18.92 87.96 
54 3382 18,97 88,07 
54 28.71 1899 88.14 
54 31.72 18.99 88.19 
54 35.19 19.06 8823 
54 29.72 31.63 BB.J5 
54 31.88 31.61 88,37 
54 32.39 31.54 88.46 
54 31.52 31.50 88.60 
54 32,23 31.45 88.60 
54 35.67 31,43 88,89 
54 29.26 31.43 88.94 
54 24.42 31.45 88.99 
54 31.72 31.56 89.19 
54 21.89 3163 89.37 
54 53.47 31.66 89.42 
54 25.06 31.70 89.67 
54 39.39 31.77 89.76 
54 40.78 42,22 90.01 
54 41.74 42,22 90.06 
54 36.97 42.20 90.17 
48 31,40 33.78 83.60 

F.W. Model Eq. Pop. = 57,207.50 93.287.50 
F.W, Model Sew.Ac.= 9.004.61 20,981.33 

) 
J 

OPTION 3 - YEAR 2070 

2070 2070 
COEF. COEF. 

"A" "B" 

-00010 0.0084 
-00011 0.0089 
-0.0011 0.0089 
-0.0011 0.0069 
·0,0011 0.0089 
-0.0011 0.0090 
-0.0011 0.0090 
-0.0011 00091 
·0,0011 0.0091 
·0,0011 0.0091 
·0.0011 0,0091 
·0,0011 0.0091 
-0.0011 0.0091 
·0.0004 0.0058 
·0,0004 0.0058 
·0.0004 0.0059 
.0.0004 0,0059 
-0.0004 0.0060 
-0.0004 0,0060 
-0.0004 0.0060 
-0.0004 0.0060 
-0.0004 0.0060 
-0.0004 0.0060 
·0.0004 0.0060 
-0.0004 0.0060 
-0.0004 0.0060 
0.0002 0,0034 
00002 0.0034 
0,0002 00034 

-00001 0,0045 

MODEL MODEL 2070 
PROP. H.G. DESIGN 

DIA SLOPE FLOW 
lin) 1,lIIooll (MGD) 

90 0000350 4838 
90 0,000375 47.07 
go 0.000375 47.06 
90 0000375 4706 
90 0,000376 47,06 
go 0.000383 47.15 
90 0.000385 47.21 
84 0.000558 47.38 
84 0000559 47.52 
84 0.000561 47.67 
84 0.000562 47.73 
84 0.000562 47.72 
84 0.000563 47.94 
84 0.000564 90.17 
84 0.000565 9010 
84 0.000566 89.85 
84 0.000568 89.69 
84 0,000570 69,48 
84 0.000571 89.40 
84 0.000572 89.39 
84 0000573 89.45 
84 0.000575 89.78 
84 0,000577 8998 
84 0.000578 90,07 
84 0,000581 go,16 
84 0.000582 90.38 
84 0.000586 125,46 
84 0,000586 125,45 
84 0,000588 125.36 
66 0,001829 9826 

2070 Eq, Pop. = 175,228.27 
2070 Sew. Ac, = 26.431.99 

Constant Intel Flow = 0,00 

PROP. 
REPL. 
PIPE 

(in) 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
84 
84 
84 
84 
84 
84 
54 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 

Upstream Sla. of Pipe Based on City of Fort WOr1h Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sla. of Pipe Based on City of Fort Worth Master Ptan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGO based on FI. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in FI. Worth Master Plan based on HydroWor1<.s Calculations 
Year 2020 Flow Rale in FI. Worth Master Plan based on HydroWor1\s Calculations 

REPL PROP PARL 
PIPE PAR,., PIPE BOTH 
CAP. PIPE CAP CAP. 

(MGD) (in) (MGD) (MGD) 

83.62 78 5709 27920 
8659 78 59.12 93.15 
66.61 76 59,13 -11.44 
66.61 78 5913 59.13 
86.64 78 59.15 133.46 
87.43 78 5969 84.73 
87.66 -8 5985 95.52 

105.58 78 72.09 10448 
105.73 78 7219 101.22 
105.86 78 72 28 106,10 
88.14 78 72,33 10104 
88,19 78 72.38 104.10 
88.23 78 72.41 107.60 
8835 78 72 51 102,23 
66,37 78 72,52 104,40 
88.46 78 72 60 10499 
88.60 78 72.71 104,23 
88,80 i8 72 88 105.11 
88.89 78 72.95 108.62 
88,94 78 7299 102.25 
88.99 84 8899 113,41 
89.19 84 89,19 120,91 
89.37 l4 89.37 111.26 
89,42 l4 89,42 142,89 
89,67 l4 89,67 114.75 
89,76 L4 89.76 129.15 
90.01 84 90.01 130.79 
90,06 84 9006 131.80 
90,17 84 90.17 127.14 

15904 78 130.52 161,92 

TOTAL ESTIM. CONST. COST = 
+ Engr. ROW. Fin'lnc" Conling. (1.5x) = 

OPTION 3 

TABLE F-7 

ESTIM ESTIM 
REPl. PARAl. 
PIPE PIPE 
COST COST 

S81.11193 $60,92407 
1,372.541.04 1.030,930.82 

58,05069 43,602.52 
119,28225 69,59422 
54,86983 41.213.34 

691.83702 519.64647 
317,290 77 238,320.62 
344,32808 258.62865 
287.072 60 215.62342 
444.525.17 333.88779 
212,665.22 183,36950 
174.565,59 150.518,29 
176.64375 152.31017 
446.604.78 385.255.15 

68.57934 59.13219 
353.287,50 304,620.35 
478,66993 412.730.71 
559.71824 482,61420 
277.088.24 238,917.92 
104,600,81 90.191.51 
116.377.06 116,377 06 
568.03089 56803089 
492.524,34 492.52434 

93,517.28 93,517,28 
559,02552 559.025,52 
238.988.61 238,98861 
481.440.81 481.44081 
87,28279 87.282.79 

213.357.94 2~3.357.94j 
803,55589 -----.P92-'-~61.97 

$10,277.63393 $8,835.43913 
$15,416,450.90 $13,253,15870 

AU Cities Served by City of Fort Worth 

Calibration Coeficienls used to Compute Design Flows based on Model Flows: Flow = A x EQ. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Master Plan for the Year 2020 Design 

BIg Fossil Outfall, Including NRH, Haltom City. 
Richland Hills, year 2020 BFX Area. This oplton also 
Includes diversion of lillie Fossil Creek Area in 
Haltom City. The Marine Creek Area is Induded, but 
the 6 0 MGD Inlel Facility flow is nol included in 
this model. 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = 11629 6 x n x MGO·1.54 I 0"(8/3) ]"2. n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. -A- and "8" and Design Period Equivalent Populallon and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = 1 0"(8/3) x sll(1/2) 11629.6 x n] /1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallet Pipe Capacity in MGD '" (0"(8/3) x s"(ll2) 11629 6 x n ) 11.54 
Combined Capadly of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In ) x $0, 125/sq in. x Length (FI ) 

COFW OptIon 3 xis 

Eslim, (:ost Above R H. Meter :; 
Estlm. Cost Below R H Meter = 
Percer.t R ,H. Cosl of T otalUne = 
Estirn. Richland Hills Cosl Share :: 

$6,951,249.72 
$3,326,384.21 

32,37% 
$4,989,576.32 

$6,33695499 
$2,498,484.14 

2828% 
$3,747,72621 
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BIG FOSSIL SEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (Ieel) 

M402NOOOO+50 M2BON0304+97 
M402A1OO20·,7 M402A1OOOO+5D 
M402NOO20+90 M402N0020+ 17 
M402NOO22+40 M402A!OO20"'9D 
M402NQ023·09 M4D2NOO22+4D 
M402NOO28t40 M402A1OO23+Q9 
M4D2NOO32+40 M402NOO2B+40 
M402A.1OO36+79 M402A10032+40 
M402NO040+ 28 M402NOO36t-79 
M402N0045+95 M402NOO40t-28 
M402NOO49+0Q M402NOO4S+95 
M402NOQ51+91 M402N0049+Qa 
M402NOO54+21 M402NOO51+91 
M402A1OO60+68 M402NOO54+21 
M402AJO061 +67 M402AJOO60-t68 
M402N006S-t95 M402A1OO6,·67 
M402A1OO72-t 77 M402A1OO65-t95 
M402A1OO80-t 78 M402A1OO72-t 71 
M402NOO6S-t50 M402NOO80-t 78 
M402A1OO86-t56 M402A1OO85-t5D 
M402A1OO88-tSl M402AJOO86-t56 
M402A1OO96-t65 M402N0088-t51 
M402A1O 1 03-t 76 M402A10096-t65 
M402A/010S-t11 M402A/0103-t 76 
M402A10109-tS1 M402A/0105-t" 
M402A10113-t81 M402AJ0109-t91 
M402A/0117-t43 M402A10113-t81 
M402N0120-t25 M402A10117 +43 
M402B/0123+4D M402A.{)120-t25 
M402B/0136-t74 M402B10123-t40 

DESIGN CONDITION; OPTION NO.4 
DESIGN YEAR 2000 

NOTES; UPSTREAM MAIN/ST AriON 

UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL PIPE CAP. 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE COST 

01113/2000,3:26 PM 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 

99 
510 
691 
808 
400 
151 
168 
820 
711 
135 
807 
345 
695 
126 
308 

1160 

) 
OPTION 4 - YEAR 2000 TABLE F-l 

EXIST. 2000 2020 MODEL MODEL 2000 PROP REPL. PROP. PARL ESTIM. ESTIM 
PIPE MODEL MODEL 2000 2000 PROP. HG. DESIGN REPL PIPE PARL PIPE BOTH REPL PARAL 

EXIST. DIA CAP FLOW FLOW COEF COEF. DIA SLOPE FLOW PIPE CAP. PPE CAP. CAP. PIPE PIPE 
(in) (MGD) (MGD) (MGD) -A" "B" (in) (fllfool) (MGD) (in) (MGDI !!!!l (MGDI (MGDl COST COST 

54 22211 lB.94 83.62 ·0,0010 0.0084 90 0.000350 60.B7 84 69.57 78 5709 27920 $70.657.50 $60.924.07 
54 34.03 lB.71 86.59 -0.0011 00089 90 0.000375 6232 84 72.04 78 5912 9315 1.195,635.75 1.030,93082 
24 -70.57 18.71 86.61 -00011 0.0089 90 0.000375 62.33 84 72.06 78 59.13 -11.44 50,566.60 43,602.52 
24 0.00 lB.71 86_61 -0.0011 0.0089 90 0.000375 62.33 84 72.06 78 59.13 59.13 103,908.09 B9,59422 
24 74.31 18.71 86.64 -0.0011 00089 90 0.000376 62.35 84 72.08 72 47.79 122,,0 47.797.72 35,116.69 
54 25.04 18.7B 87.43 -0.0011 0.0090 90 0,000383 62.B1 84 72.74 72 4822 73.26 602,666.92 442.775.69 
54 35.67 18.81 87,66 ·0,0011 0.0090 90 0.000385 6295 84 72 93 72 48.35 84.02 276.395.52 203,066.09 
54 32.39 18.B7 87.84 -0.0011 0,0091 84 0.000558 63.0B 78 72.09 66 46.17 78.56 258,628.65 185.171.99 
54 29.03 18.92 87.96 -0.0011 0,0091 84 0.000559 63.17 78 72.19 66 46.24 75.27 215.623.42 154,381.27 
54 33.82 18.97 88.07 -00011 0.0091 84 0,000561 63.25 78 72.28 66 4629 80.11 333,887.79 239.055.76 
54 2B.71 18.99 88.14 -0.0011 0.0091 84 0000562 63.30 78 72.33 66 46.33 7504 183.369.50 131.28822 
54 31.72 18.99 8B.19 -0.0011 0,0091 84 0.000562 63.33 78 72.38 66 4636 7808 150.51829 107.767.53 
54 35,19 19.06 88.23 -0.0011 0.0091 84 0.000563 63.39 78 72.41 66 46.38 81.57 152.310.17 109,050.48 
54 29.72 31.63 88.35 -0,0004 0.0058 84 0.000564 70.32 78 72.51 66 4644 76.16 385.255.15 275,833.57 
54 31.88 31.61 88.37 -0.0004 0.0058 84 OJJQ0565 7032 78 72.52 66 4645 78.33 59.132.19 42,337.24 
54 3239 31.54 88.46 -0.0004 0,0059 84 0.000566 70.33 78 72 60 66 46.50 7889 304.620,35 218,100.96 
54 31.52 3150 8860 -0.0004 00059 84 0000568 70.38 78 72.71 66 4657 7809 412,73071 295,50542 
54 32.23 31.45 88,80 -0.0004 0.0060 84 0.000570 70,46 78 72,88 66 4668 78.91 482.614.20 345,540.34 
54 35.67 31.43 88.69 -0.0004 00060 84 0.000571 7050 78 72.95 66 4673 82.4Q 238.917.92 171,059.58 
54 29,26 31.43 88.94 -00004 0.0060 84 0,000572 70.53 78 72.99 66 46.75 76,01 90,191,51 64.57499 
54 24.42 31.45 8899 -0.0004 00060 84 0000573 70.56 78 73,03 66 4678 7120 100,34553 71,84502 
54 31,72 3156 89.19 ·00004 0.0060 84 0.000575 70.73 78 73.20 66 46,88 7860 489,781.73 350.672 13 
54 2189 31.63 89.37 -0.0004 00060 84 0.000577 70.86 78 7334 66 46.98 6887 424.67660 304.05840 
54 53,47 31.66 89.42 -00004 0.0060 84 0,000576 70.91 78 7339 66 47.00 100,47 80.634,80 57.73261 
54 25.08 31.70 89.67 -0.0004 0.0060 84 0,000581 71,06 78 73.59 66 47.14 72,22 482,016.90 345.11269 
54 3939 31.77 89.76 -0.0004 0,0060 84 0.000582 71.15 78 73.66 66 47,18 8657 206,066.71 147.538,88 
54 40.78 42.22 90.01 0.0002 0.0034 84 0.000586 76.99 78 7387 66 47.31 8809 415,11989 297.21601 
54 41.74 42.22 90.06 0.0002 0.0034 84 0,000586 77.02 78 7391 66 47.34 6908 75.259.14 53.883,77 
54 36.97 42.20 90.17 0.0002 00034 84 0000588 77.07 78 74,00 66 47,40 8437 183,96680 131,71587 
48 31,40 33,78 8360 -00001 0.0045 66 0,001829 68.97 66 8360 66 83,60 11500 496,072,77 ~~6.072 77 

f.W. Model Eq. Pop.:; 57,207.50 93,287.50 TOTAL ESTIM. CONST. COST = $8.569.370.81 $6.501.52561 
f.W. Model Sew. Ac.:; 9,004,61 20,981.33 

2000 Eq. Pop.:; 80,931.25 
2000 Sew. Ac. = 16,091.36 1- Engr" ROW, Flnanc., Conllng. (1.5x):; $12,654,056,21 $9.152,28842 

Constant Intel Flow = 600 

Upstream Sta, of Pipe Based on City of fort Worth Master Plan Designations. Stations confirmed by field Survey 

Downstream Sta. of Pipe Based on City of fort Worth Master Plan DeSignations Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity flow Capacity of Pipe in MGD based on Fl. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rale in H Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in fI. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used 10 Compule Design flows based on Model Flows: Flow = A x Eq Pop. -t B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

OPTION 4 

All Cilies Served by City of Fort Worth 
Big Fossil Outfall, Including NRH. Haltom City, 
Richland Hills. Marine Creek Area, year 2020 
BFX Area. and Constant 6.0 MGO Intel Facility 
Flow. This Option does not include diversion 
of Utile FOSSil Creek Area in Haltom City 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn_: s:; (1629 6 x n x MGo·, ,541 0"'(8/3) 1"'2, n:; 0 0145 
Calculated Design Flow in MGo Based on Computed Coef. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

10 this line -- thiS area is omitted 

Proposed Replacement Pipe Capacity in MGD = I 0"'(8/3) x 5"(1/2) J 1629.6 x n J f 1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD:; I 0"'(8/3) x s"(1I2) f 1629.6 x n ) /1 ,54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq In) x $O.125/sq in. x length (fl.) 
Estimated Construction Cost of Proposed Parallel Pipe:; Area of Pipe (Sq. In ) x $0.125/sq, in. x Length (Ft.) 

COFW Option 4,xls 

Eslim, Cost Above R H Meier:; 
Eslim. Cost Below RH Meter:; 
Percent R.H. Cost of Total line :; 
Eslim. Richland Hills Cost Share: 

$5,747,48864 
$2,621,882.17 

3293% 
$4.232,623 25 

$4.255.96224 
$2,245,56337 

3454% 
$3,388.345 06 
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BIG FOSSIL ~tWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION Ileell 

M402AJQOOO-tSO M280N0304-tg7 102 
M402A10020-t17 M402A1000Q-t 50 1726 
M402AJOO20+90 M402A10020+ 17 73 
M402A10022-t-40 M402A10020 ... 90 150 
M402A10023+09 M402A10022+40 89 
M402A1002S-t40 M40ZAlOO23+09 870 
M402A1Q032+40 M402A1002B+40 399 
M402A10036-t19 M402A10032i-40 433 
M402A10040+28 M402A10036+ 19 361 
M402A1004S+95 M402NOO40+28 559 
M402A10049+QO M402A10045+95 307 
M402A1Q051 +91 M402A10049+QO 252 
M402NOO54+21 M402NOO51+91 255 
M402A10060+68 M402A10054+21 645 
M402N0061+67 M402N0060+68 99 
M402A10065+95 M402A10061 +67 510 
M402NOO72+ 77 M402N0065+95 691 
M402A100aO+78 M102N0072+ 77 808 
M402NOOa5+50 M402AJOO80+ 78 400 
M402AJOO86 t 56 M402NOO85+50 151 
M402A10088+51 M402N0086+56 16B 
M402NOO96+65 M402N0088+51 820 
M402A10103+76 M402AJOO96+65 711 
M402N0105+11 M402No 103+ 76 135 
M402N0109+91 M402N0105+11 807 
M402N0113+81 M402A10109+91 345 
M402N0117+43 M402N0113+81 695 
M402A10120+25 M402N0117+43 126 
M402B/0123+40 M402N0120+25 30B 
M402B/0136+74 M4028/0123+40 1160 

DESIGN CONDITION: OPTION NO.4 
DESIGN YEAR: 2005 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA 
MODEL H. G. SLOPE 
DESIGN FLOW 
PROP. REPL PIPE 
REPL PIPE CAP. 
PROP. PARL PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM PARL. PIPE COST 

01113/2000.3:26 PM 

) 

OPTION 4 - YEAR 2005 TABLE F-2 

EXIST. 2000 2020 MODEL MODEL 2005 PROP. REPL PROP. PARL. ESTIM ESTIM 
PIPE MODEL MODEL 2005 2005 PROP. H.G. DESIGN REPL PIPE PARL PIPE BOTH REPL. PARAL 

EXIST. DIA CAP. FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP PIPE CAP CAP PIPE PIPE 
lin) (MGD) (MGD) IMGD) "A" "B" (in) (Mooll IMGD) lin) IMGD) _in) IMGD) IMGD) COST COST 

54 22211 16.94 63.62 -0.0010 0.0064 90 0.000350 6665 64 69.57 76 5709 279.20 $70,657.50 $60.92407 
54 3403 16.71 86.59 -0.0011 0.0069 90 0000375 66.52 84 7204 76 5912 9315 1,195,63575 1.030.93062 
24 -70.57 18.71 66.61 -0.0011 0.0089 90 0.000375 68,53 64 72.06 76 59.13 -11.44 50,56860 43,60252 
24 0.00 18,71 86.61 -0.0011 0.0089 90 0.000375 68.53 64 72 06 78 59,13 59.13 103,908 09 69.59422 24 74.31 18.71 86.64 -0.0011 00089 90 0.000376 6855 84 72.08 78 5915 133.46 47.797.72 41,213.34 
54 25.04 18.78 87.43 -0,0011 0.0090 90 0.000383 69.06 84 7274 78 59.69 84.73 602,666.92 519,646.47 
54 35.67 18.81 87.66 -0.0011 00090 90 0000385 6922 84 7293 78 5985 9552 276,395.52 238.32062 
54 32.39 18.87 87.84 -0.0011 0.0091 84 0000558 69.36 78 72 09 66 46.17 78.56 258.62865 185,171.99 
54 29.03 18.92 87.96 -0.0011 0.0091 84 0.000559 69.46 78 7219 66 46.24 7527 215,62342 154.381.27 54 3382 18.97 8807 -0.0011 0,a091 84 0000561 6955 78 7228 66 46.29 80.11 333,887.79 239.05576 
54 28.71 18.99 88.14 -0.0011 0.0091 84 0.000562 69.61 78 72.33 66 46.33 1504 183,369.50 131,28822 
54 31.72 18.99 88.19 -00011 0.0091 84 0000562 6964 78 72.38 66 4636 78.08 150,518.29 lo7}6753 
54 3519 19.06 BB.23 -00011 0.0091 84 0000563 69.70 7B 7241 66 4638 81.57 152,310.17 109,05048 54 29.72 31.63 BB35 -0.0004 0.0058 B4 0.000564 76.56 64 aa 35 78 72.S1 102.23 446,a04 78 385,255.15 
54 31.88 3161 86.37 -0.0004 0.0058 84 0000565 76.58 B4 8B.37 78 72.52 104.40 68,57934 59,132.19 
54 3239 31.54 88.46 -0.0004 0.0059 B4 0000566 7660 84 8846 78 72 60 104.99 353.28750 304,620.35 
54 31.52 31.50 88.60 -00004 0.0059 B4 0000568 76.66 84 8B6o 78 72.71 104.23 478,66993 412.730.71 
54 32.23 31.45 B8.8o -0.0004 0.0060 84 0.000570 76.76 B4 B880 78 72 B8 105.11 559,71824 482,61420 
54 3567 31.43 88.89 -0.0004 0.0060 84 0.000571 76.Bo 84 B8.B9 7B 72 95 10862 . 277,08824 238,91792 
54 29.26 31.43 8894 -0.0004 0.0060 84 0000572 76.83 B4 B894 78 72.99 102.25 104,600.81 90,19151 
54 24.42 31.45 B8.99 -0.0004 0.0060 B4 0.000573 76.87 B4 88.99 78 73.03 9745 116.377.06 100.34553 
54 31.72 31.56 B9.19 -0.0004 00060 84 0000575 77.05 B4 89.19 78 73.20 104.92 568,030.89 489,781 73 
54 21.89 31.63 89.37 -0.0004 0.0060 B4 0000577 77.20 84 8937 76 73.34 95.23 492.524.34 424,676.60 
54 53.47 3166 89.42 -0.0004 0.0060 84 0000578 77.25 B4 8942 78 7339 12686 93,51728 Bo,634.80 
54 25.08 31.70 89.67 -0.0004 00060 B4 0.0005Bl 77.42 84 89.67 7B 7359 9867 559,025.52 482.01690 
54 39.39 31.77 8976 -00004 0.0060 84 0000582 77.51 84 a9.76 78 73.66 11305 238,98861 206,066.71 
54 40.78 42.22 90.01 0.0002 00034 84 0.000586 83.33 84 90.01 78 73.87 11465 481,440.81 415,11989 
54 41.74 42.22 9006 0.0002 0.0034 B4 0000586 83.36 84 9006 78 73.91 11565 87,28279 75.259.14 
54 36.97 42.20 90.17 0.0002 00034 84 0.000588 8341 B4 90.17 78 7400 11097 213,35794 lB3,966.80 
48 31.40 33.78 8360 -00001 0.0045 66 0001829 74.88 78 130.52 72 10543 13683 692.861.97 590.36759 -

TO".,L ESTIM. CONST. COST· 59,474.12399 $7.972,64503 
FW. Model Eq. Pop.' 57,207.50 93,2B7.5o 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 

2005 Eq. Pop .• 
2005 Sew. Ac. = 

Conslanl Inlel Flow = 

87.431.63 
17,571.46 

600 
+ Engr ,ROW. F inanc., Conling. (1.5x) = $14.21 1,18598 $11,958.96754 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existmg Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook·White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

OPTION 4 

All Cities Served bV City of Fort Worth 
Big Fossil Outfall, Including NRH, Haltom City, 
Richland Hills, Marine Creek Area, year 2020 
8FX Area, and Constant 6.0 MGD Intel Facility 
Flow. This Option does !!Ql include diverSion 
of little Fossil Creek Area in Haltom City 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = ( 1629.6 x n x MGO-l.54 I 0"(8/3) 1"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. "N and "B" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

to this line -~ this area is omitted 

Proposed Replacement Pipe Capacity in MGD = (0"(8/3) x 5"(1/2) 11629.6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe CapaCity in MGD = I 0"(8/3) x s"(1/2) 11629.6 x n ] 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
EStimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0. 125/sq in. x length (Ft.) 
Estimated Construction Cost 01 Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $O.125/sq. in. )( length (Ft.) 

COFW Option 4.xls 

Estl,n. Cost Above R H. Meter = 
Estiln Cost Below R.H. Meter = 
Percent R.H. Cost of Total Line = 
Eslim. RiChland Hills Cost Share ' 

$6.652.241.B2 
$2,821,882.17 

29.79% 
54,232,823.25 

$5,608.859 70 
52,363,785 33 

2965% 
53,545,67800 
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BIG FOSSIL "eWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402NOOOO'50 M280N0304'97 102 

M402A10020·17 M402NOOOO.50 1726 

M402NOO20"'90 M402N0020'17 73 

M402A10022·40 M402N0020'90 150 
M402A10023+09 M402A10022+40 69 
M402A10028+40 M402A10023+09 870 
M402A10032-t40 M402A10028+40 399 
M402A10036+ 19 M402A10032+40 433 
M402A10040+28 M402AiOO36i-79 361 
M402A1004Si-g5 M402A10040+28 559 
M402A10049+QO M402N0045'95 307 
M402AJOOSt-t91 M402A10049+00 252 
M4D2A10054+21 M402A10051 +91 255 
M402A10060"'S6 M402A10054t-21 645 
M402A10061+67 M402A10060+68 99 
M402A10065+95 M402A10061+67 510 
M4D2A10072+ 77 M402A10065-t-95 691 
M402NOOBO-t-76 M402NOO72-t-77 808 
M402fVOO85-t-50 M402NOO80-t- 78 400 
M402fVOO86-t-56 M402NOO8S-t- 50 151 
M402A10088-t-51 M402N0086-t-56 168 
M402NOO96-t-65 M402fVOOB8-t-51 820 
M402N01031' 76 M402NOO96-t- 65 711 
M402N0105-t-l1 M402A10103-t-76 135 
M402N01091'91 M402N0105+11 807 
M402AJ0113-t-81 M402N01091'91 345 
M402N01171'43 M402N01131'81 695 

M402N0120'25 M402N0117i-43 126 
M402B/01231'40 M402N0120-t-25 308 
M402B/0136+74 M402B10123+40 1160 ------_._-_. ----

DESIGN CONDITION: OPTION NO.4 
DESIGN YEAR: 2010 

NOTES UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL PIPE CAP 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
EST 1M. PARL. PIPE COST 

01113/2000,326 PM 

--) 

OPTION 4 - YEAR 2010 TABLE F-3 

EXIST. 2000 2020 MODEL MODEL 2010 PROP. REPL. PROP. PARL. ESTIM ESTIM 
PIPE MODEL MODEL 2010 2010 PROP. H.G. DESIGN REPL. PIPE PAHL. PIPE BOTH REPL. PARAL. 

EXIST.DIA CAP. FLOW FLOW COEF. COEF DIA SLOPE FLOW PIPE CAP PIPE CAP CAP. PIPE PIPE 
(in) (MGD) (MGD) (MGD) "A" "B" (in) (ftlfOOI) (MGD) (in) (MGD) (if·) (MGD) (MGD) COST COST 

54 222.11 18.94 83.62 -00010 0.0084 90 0.000350 70.38 90 8362 84 6957 291.68 $81.11193 $70,657.50 
54 3403 18.71 86.59 -00011 0.0089 90 0.000375 72.11 90 8659 84 72 04 106.07 1.372.54104 1,195.635 75 
24 -70.57 18.71 86.61 -00011 0.0089 90 0.000375 72.12 90 86.61 84 72 06 1.49 58.05069 50,56860 
24 0.00 18.71 86.61 -00011 0.0089 90 0.000375 72.12 90 8661 84 72 06 72.06 119,28225 103,90809 
24 74.31 18.71 86.64 -0.0011 0.0089 90 0000376 72.14 90 8664 84 72 08 14639 54,86983 47.79772 
54 25.04 18.78 87.43 -0.0011 0.0090 90 0.000383 72.68 90 87.43 84 7274 9778 691.83702 602,66692 
54 35.67 18.81 87.66 -0.0011 0.0090 90 0.000385 72.85 90 8766 84 72.93 108.60 317.290.77 276)95 52 
54 32.39 18.87 87.84 -0.0011 0.0091 84 0000558 7300 84 8784 78 72 09 104.48 299,94802 258.62865 
54 2903 18.92 87.96 -00011 0.0091 84 0000559 73.10 84 8796 78 72.19 10122 250,072.13 215,623.42 
54 33.82 18.97 88.07 -0.0011 0.0091 84 0.000561 73.20 84 88.07 78 72.28 10610 387,23081 333,88779 
54 28.71 18.99 88.14 -0.0011 0.0091 84 0.000562 73.26 84 88.14 78 72.33 101.04 212,66522 183.369.50 
54 31.72 18.99 88.19 -0.0011 0.0091 84 0.000562 73.29 84 88.19 78 72.38 104.10 174,565.59 150,51829 
54 35.19 1906 8823 -00011 00091 84 0.000563 7336 84 88.23 78 72.41 107.60 176.64375 152.310 17 
54 29.72 31.63 88.35 -00004 0.0058 84 0.000564 81.14 84 8835 78 72.51 102.23 446,80478 385,255.15 
54 31.88 31.61 88.37 -0.0004 0.0058 84 0.000565 81.14 84 88.37 78 72.52 104.40 68,57934 59.132.19 
54 32.39 31.54 88.46 -0.0004 0.0059 84 0,000566 81.15 84 88.46 78 72.60 104.99 353.28750 304,62035 
54 31.52 31.50 8860 -00004 00059 84 0000568 8122 84 8860 78 72.71 104.23 478,66993 412,730.71 
54 32.23 31.45 88.80 -0.0004 0.0060 84 0.000570 8131 84 8880 78 7288 105.11 559,718.24 482,61420 
54 35.67 31.43 88.89 -00004 0.0060 84 0.000571 8136 84 88.89 78 7295 108.62 . 277.088.24 238,917.92 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 8139 84 88.94 78 72 99 10225 104.600.81 90,191.51 
54 24.42 31.45 88.99 -0.0004 0.0060 84 0.000573 81.43 84 88.99 78 7303 97.45 116,377.06 100,345.53 
54 31.72 31.56 89.19 -00004 00060 84 0000575 8163 84 89.19 78 7320 104.92 568,03089 489.78173 
54 21.89 31.63 89.37 -0.0004 0.0060 84 0.000577 81.78 84 8937 78 73.34 9523 492,524.34 424,67660 
54 53.47 31.66 89.42 -0.0004 0.0060 84 0.000578 81.83 84 8942 78 7339 12686 93.51728 80.63480 
54 25.08 31.70 89.87 -0.0004 0.0060 84 0.000581 82.02 84 89.67 78 7359 9867 559,02552 482.01690 
54 39.39 31.77 89.76 -00004 0.0060 84 0.000582 8212 84 89.76 78 73.66 11305 238,98861 206.06671 
54 4078 4222 9001 00002 00034 84 0000586 88.68 84 9001 78 73.87 114.65 481.440.81 415,119.89 
54 41.74 42.22 90.06 0.0002 0.0034 84 0000586 88.71 84 90.06 78 73.91 115.65 87,28279 75,259 14 
54 36.97 42.20 90.17 0.0002 0.0034 84 0.000588 88.77 84 9017 78 74.00 110.97 213,35794 183,96680 
48 31.40 33.78 8360 -0.0001 0.0045 ~~.~ ~~ 66 0.001829 7946 66 8360 60 6484 9624 496.072.77 409.977 50 

TOTPc ESTIM CON ST. COST = $9.831,475.92 F.W. Model Eq. Pop. = 
F .W. Model Sew. Ac. = 

57,20750 93,287.50 
9.00481 20,981.33 

2010 Eq. Pop. = 93,93200 
2010 Sew. Ac. = 18,759.44 + Engr .• ROW, Fi.lanc .. Canting. (1.5x) = $14.747,213.88 

$8,483,275.53 
$12,724,91330 

Constant Intel Flow = 6.00 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Ptan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGO based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. l' 8 x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan tor the Year 2020 Design 

OPTION 4 

All Cities Served bV City of Fort Worth 
Big FOSSil Outfall, Including NRH, Haltom City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGO Intel Facilltv 
Flow. HIls Option does not include diversion 
of Uttle Fossil Creek Area in Hallam CUy 
10 this line •• this area is omitted 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = [ 1629.6 x n x MGD-'.541 0"(8/3) j112, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coet. "N and 8BN and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD "" [0"(8/3) x s"(1I2) 11629.6 x n )/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD;:: [0"(813) x 5"(1/2) 11629.6 x n )/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.l x $O.125/sq in. x Length (Ft.) 

Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq, In.) x $0. 125/sq in. x Length (Ft) 

COFW Option 4.)l.ls 

Estim Cost Above RH. Meter = 
Eslim Cost Below RH. Meter = 
Percent RH. Cosl of Total line '" 
Estlm. Richland Hilts Cost Share = 

$6.586.47224 
$3,245.00368 

3301% 
$4,867,50552 

$5.661.39337 
$2.821,88217 

3326% 
$4,232.823 25 
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BIG FOSSIL SEWER STUDY OPTION 4 . YEAR 2015 TABLE F·4 

EXIST. 2000 2020 MODEL MODEL 2015 PROP. REPL PROP. PARL. ESTIM ESTIM 
PIPE MODEL MODEL 2015 2015 PROP. HG. DESIGN REPL. PIPE PARL. PIPE BOTH REPL. PARAL 

UPSTREAM DOWNSTREAM LENGTH EXIST. DIA CAP. FLOW FLOW COEF. COEF DIA. SLOPE FLOW PIPE CAP. PIPE CAP CAP PIPE PIPE 
MAIN/STATION MAIN/STATION (feel) (in) (MGD) (MGD) IMGDI "A" "B" (in) Ifl/fool) IMGD) lin) IMGD) (in) IMGDI IMGDI COST COST 

M402NOQOO+50 M280N0304·97 102 54 222.11 1894 8362 -0.0010 0.0084 90 0.000350 87.91 96 99.32 90 8362 30573 $92.287.35 $81,11193 
M402A/OO20·17 M402A1000Q+ 50 1726 54 34.03 18.71 8659 -0.0011 0.0089 90 0.000375 90.50 96 102.85 90 8659 12062 1,561,646.69 1.372,541.04 
M402N0020'90 M402AJQ020.17 73 24 -70.57 1871 86.61 -0.0011 00089 90 0.000375 90.52 96 102.88 90 8661 1604 66,048.79 58,05069 
M40ZAlOO22-t40 M402A10020+9D 150 24 0.00 1871 86.61 ·0.0011 0.0089 90 0.000375 90.52 96 10288 90 86.61 86.61 135,716.69 119,28225 
M402N0023'09 M402NOO22+4D 69 24 74.31 1871 86.64 -0.0011 00089 90 0.000376 90.55 96 10291 90 86.64 160.95 62,429.68 54,86983 
M402A/OO28-t-40 M402N0023.09 870 54 25.04 18.78 87.43 ·0.0011 0.0090 90 0.000383 91.28 96 10385 90 8Y.43 112.47 787,156 79 691,83702 
M402N0032'40 M402NOO28+4D 399 54 35.67 1881 87.66 -0.0011 00090 90 0.000385 91.50 96 10412 90 87.66 123.33 361,006.39 317,29077 
M402A10036-t- 79 M402A1Q032+4D 433 54 32.39 18.87 87.84 -0.0011 0.0091 84 0.000558 91.68 90 10558 84 8784 120.23 344,32808 299,94802 
M402A10040+28 M402A10036+ 79 361 54 2903 18.92 87.96 -0.0011 00091 84 0.000559 91.81 90 105.73 84 87.96 11699 287,072.60 250,072.13 
M402NOO4S<t95 M40ZAlOO40+ 28 559 54 33.82 18.97 88.07 -0.0011 00091 84 0000561 9192 90 105.86 84 8807 121.89 444,525 17 387,23081 
M402A10049+00 M402AJOO45+95 307 54 28.71 18.99 88.14 -00011 0.0091 84 0.000562 9199 90 105.94 84 88.14 11685 244,131.00 212,665.22 
M402A10051 +91 M402A10D49 .. QO 252 54 31.72 18.99 88.19 .0.0011 0.0091 84 0000562 92.04 90 106.00 84 88.19 11991 200,394.17 174,56559 
M402NOO54i-Zl M402NOO51·91 255 54 35.19 1906 88.23 -0.0011 0,0091 84 0000563 92.10 90 106.05 84 88.23 123.42 202,77982 176,643.75 
M402A10060+68 M402AJOO54+21 645 54 2972 31.63 88.35 -00004 0.0058 84 0.000564 9659 90 106.20 84 86.35 11807 512.913.65 446,804.78 
M402A10061 +67 M402A10060 .. 68 99 54 31.88 31.61 88.37 -0.0004 0.0058 84 0,000565 96.60 90 10622 84 8837 120.25 78.726.28 68,51934 
M402NOO65 t 95 M402N0061+67 510 54 32.39 3154 88.46 ·00004 00059 84 0,000566 9665 90 106.33 84 88.46 12085 405.55963 353,28750 
M402A10072+71 M402NOO6S+95 691 54 31.52 31.50 88.60 -00004 0.0059 84 0.000568 9677 90 106.50 84 88.60 12012 549,493.54 478.669.93 
M402A10080'" 78 M402A10072+ 77 808 54 32.23 31.45 8880 -00004 0.0060 84 0000570 96.93 90 106.74 84 8880 12103 642,533.69 559,718.24 
M402A10085+S0 M402A1008Q-t 18 400 54 35.67 31.43 88.89 ·0.0004 0.0060 84 0.000571 97.00 90 106.85 84 8889 124.56 318,08599 277,08824 
M402A10086-t56 M402NOO85-t50 151 54 29.26 31.43 88.94 -00004 0.0060 84 0.000572 9705 90 106.91 84 8894 11820 120,077.46 104,600.81 
M40ZAl0088+51 M402A10086+56 168 54 24.42 31.45 88.99 -0.0004 0.0060 84 0000573 97.10 90 106,97 84 8899 113.41 133,596.11 116,377 06 
M402A10096+65 M402A1008S-t-Sl 820 54 31.72 31.56 89.19 -0.0004 0.0060 84 0.000575 97.32 90 10721 84 89.19 120.91 652.076.27 568,03089 
M40ZAJ0103+76 M402N0096+65 711 54 21.89 31.63 89.37 -0.0004 0.0060 84 0.000577 9750 90 107.42 84 8937 111.26 565,39784 492,52434 
M40ZAlQl05+11 M402A10103+ 76 135 54 53.47 31.66 89.42 -0.0004 0.0060 84 0.000578 97.56 90 107.48 84 89.42 14289 107,35402 93,517.28 
M40ZN0109+91 M401AlOl05+11 807 54 25.08 3170 89.67 -0.0004 0.0060 84 0000581 9780 90 107.78 84 8967 11475 641.738.48 559.025.52 
M402A10113+81 M402A10109+91 345 54 39.39 31.77 89.76 ·0.0004 0.0060 84 0.000582 97.90 90 10789 84 89.76 12915 274,349.16 238.98861 
M402A10117-t43 M4u2A10113+81 695 54 40.78 42.22 90.01 00002 00034 84 0.000586 101.77 90 10B.19 84 9001 130.79 552,67440 481.44081 
M40ZAfD120+25 M402A10117+43 126 54 41.74 42.22 90.06 0.0002 0.0034 84 0.000586 10181 90 108.25 84 90.06 131.80 100,197.09 87,28279 
M402BJ0123 t 40 M402N0120·25 308 54 36.97 42.20 90.17 00002 0.0034 84 0.000588 101.90 90 108.38 84 90.17 127.14 244,92621 213,35794 
M402B/0136+74 M4D2B/0123i-40 1160 48 31.40 33.78 8360 ·0.0001 0.0045 66 0.001829 9306 78 130.52 72 10543 13683 692.86197 590.36759 

DESIGN CONDITION: OPTION NO.4 
TOT'IL ESTIM CONST COST = $11,382,08503 $9.925.770.75 

DESIGN YEAR 2015 
F.W. Model Eq. Pop. ,.. 
F.W. Model Sew. Ac. = 

57,20750 93,28750 
9,004.81 20,98133 

2015 Eq. Pop. = 
2015 Sew. Ac. = 

Constant Intel Flow = 

103,93850 
22,03213 

6.00 
+ Engr., ROW, r Inanc., Conllng. (1.5x) = $17.073,127.54 $14,888,656.12 

NOTES: UPSTREAM MAIN/ST ATION Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPl. PIPE 
REPl. PIPE CAP. 
PROP. PARl. PIPE 
PARl. PIPE CAP. 
BOTH CAP. 
ESTIM. REPl. PIPE COST 
ESTIM. PARl. PIPE COST 

01113/2000,326 PM 

Downstream Sta. at Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feel 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGO based on Fl. Worth Masler Plan Data using Colbrook·White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HvdroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used 10 Compute Design Flows based on Model Flows. Flow'" A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Fl. Worth Masler Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = (1629.6 x n x MGO"1.541 0"(813) )"'2, n = 0 0145 
Calculated Design Flow in MGO Based on Computed Coet. MN and Men and Design Period Equivalent PopUlation and Sewered Acres 
Proposed Replacement Pipe in Inches 

Proposed Replacement Pipe Capacity in MGO = (0"(8/3) x 5"'(112) 11629.6 x n )/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (0"'(8/3) x 5"'(1/2) J 1629.6 x n) 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0.125/sq in. x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $O.125/sq. in. x length (Ft) 

COFW Option 4.xls 

OPTION 4 

AU Cities Served by City of Fort Worth 
Big Fossil Outfall, tncluding NRH, Haltom City, 
Richland HIlls, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGD Inlel Facility 
Flow. This Option does nol include diversion 
of little Fossil Creek Area in Hallam City 
to this line .. this area is omilled 

Estim. Cost Above R.H. Meier = 

Eshm. Cosl Below R H. Meier = 
Percent R H. Cost of Total line '" 
Eslim. Richtand Hilts Cost Share = 

$7.684.391 97 
$3,697,69306 

32.49% 
$5,546,53958 

$6680,76706 
$3,245,00368 

3269% 
$4,867,50552 
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BIG FOSSil >::It:WER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION Ifeel) 

M402NOOOO'50 M280N0304·97 102 
M402NOO20·17 M402NOOOO·SO 1726 
M402NOO20.90 M402NOO20·17 73 
M402NOO22·40 M402NOO20.90 150 
M402NOO23·09 M402NOOn·4D 69 
M402N0028'40 M402NOO23'09 870 
M402NOO32·40 M402NOO28·40 399 
M402NOO36.79 M402N0032·40 433 
M402N0040·28 M402NOO36.79 361 
M402NOO45·95 M402N0040·26 559 
M402N0049'00 M402N0045'95 307 
M402NOO51·91 M402NOO49"'OO 252 
M402NOO54"'21 M402N0051'91 255 
M402AJ0060·68 M402NOO54-.-21 645 
M402N0061'67 M402NOO60'6B 99 
M402NOO6S-.-95 M402NOO61"'67 510 
M402NOOn·77 M402NOO65·95 691 
M402NOO80·78 M402NOO72' 77 BOB 
M402NOO8S·50 M402NOOBO-.-7B 400 
M402NOO66-.-56 M402NOO65+50 151 
M402NOO68-.-51 M402NDOB6-.-56 16B 
M402A/0096"'65 M402N0086-.-51 B20 
M402A10103·76 M402NOO96"'65 711 
M402AJ0105"'11 M402N0103'" 76 135 
M402N0109.91 M402NOI05·11 B07 
M402N0113-.-81 M402N0109·91 345 
M402N0117t43 M402N0113·S1 695 
M402NO 120' 25 M402N0117·43 126 
M402B/0123·40 M402A10120'" 25 30B 
M402B/0136"'74 M402B/0123·40 1160 

DESIGN CONDITION: OPTION NO.4 
DESIGN YEAR' 2020 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". CDEF. "8" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM PARL. PIPE COST 

01113/2000. 3:26 PM 

) 
OPTION 4 • YEAR 2020 TABLE F·5 

EXIST. 2000 2020 MODEL MODEL 2020 PROP REPL PROP PARL. ESTIM ESTIM 
PIPE MODEL MODEL 2020 2020 PROP. H.G. DESIGN REPL PIPE PARI. PIPE BOTH REPL PARAL 

EXIST. alA CAP. FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIP~ CAP /~AP PIPE PIPE 
lin) IMGD) IMGDl fMGDI "A" "B" linl flUfool) IMGD) (in) (MGD) (in) (MGDI MGDI COST COST 

54 222.11 16.94 63.62 ·0.0010 0.0064 90 0.000350 92.36 96 99.32 90 6362 305,73 $92.267.35 $81.111.93 i 

54 3403 1671 66.59 -0.0011 0.0069 90 0.000375 95.00 96 102,85 90 B6.59 120,62 1,561.646.69 1,372,541.04 
24 ·70.57 lB.71 86.61 ·0.0011 0.0089 90 0.000375 95.02 96 102.88 90 B6.61 16.04 66.048.79 58.05069 
24 0.00 18.71 8681 ·0.0011 0.0069 90 0.000375 95.02 96 102.88 90 86.61 6661 135.716.69 119.26225 
24 74.31 16.71 86.64 -0.0011 0.0069 90 0000376 95.05 96 102.91 90 86.64 16095 62.429,68 54.66963 
54 25.04 1878 87.43 ·0.0011 0.0090 90 0.000383 95.81 96 103.85 90 87.43 112.47 787.156.79 591.837.02 
54 35.67 18.81 87.66 ·0.0011 0.0090 90 0.000385 96.04 96 104.12 90 8765 123.33 361.006.39 317.290.77 
54 32.39 18.87 87.84 ·00011 0.0091 84 0.000558 96.24 90 105.58 84 8784 120.23 344,328.08 299.94602 
54 29.03 16.92 67.96 ·0.0011 0.0091 64 0000559 9637 90 105.73 64 87.96 11699 267.072.60 250.072.13 
54 3382 1897 86.07 ·00011 0.0091 64 0.000561 9650 90 105.66 64 66.07 121.69 444.525.17 367.230.61 
54 26.71 1699 66.14 ·0.0011 0.0091 64 0.000562 96.57 90 10594 64 66.14 116.65 244.13100 212.55522 
54 31.72 16.99 6619 ·00011 0.0091 64 0.000562 96.62 90 10600 84 6619 11991 200.394 17 174.56559 
54 35.19 19.06 86.23 ·00011 00091 84 0.000563 96.69 90 106.05 84 88.23 123.42 202.77982 176.643.75 
54 29.72 31.63 B8.35 -00004 0,0058 84 0000564 102,92 90 106.20 84 88.35 I1B.07 512.913.65 446.B04 7B 
54 31.BB 31.61 8B.37 ·0.0004 0.005B B4 0000565 102.93 90 106.22 B4 BB 37 12025 7B.726.2B 6B.57934 
54 32.39 31.54 BB.46 ·0.0004 0.0059 B4 0.000566 102.9B 90 106.33 64 BB.46 120.B5 405.55963 353.2B7.50 
54 31.52 31.50 BB60 ·00004 0.0059 B4 0.000568 103 09 90 10650 64 B6.50 120 12 549,49354 476.55993 
54 32.23 31.45 BB.BO ·0.0004 0.0060 B4 0.000570 103.25 90 106.74 B4 BBBO 121.03 642.53369 559,718,24 
54 35.67 31,43 BBB9 -0.0004 0.0060 B4 0.000571 10333 90 106.B5 64 BB B9 12456 31B.OB599 277.0BB24 
54 29.26 31.43 BB94 -0.0004 0.0060 B4 0.000572 103,37 90 106.91 84 86.94 11620 120.077.46 104.600 81 
54 24.42 31.45 BB.99 -0.0004 0.0060 B4 0.000573 10343 90 106.97 84 BB.99 113.41 133,596.11 116.377 06 
54 31.72 31.56 B9.19 -00004 00060 B4 0.000575 103,67 90 107.21 B4 89.19 120.91 652.076.27 56B.030.89 
54 21.89 31,63 69.37 -0,0004 0.0060 B4 0000577 103 B7 90 107.42 B4 B937 111.26 565,397.84 492,524.34 
54 53.47 31.66 B9.42 -0.0004 00060 B4 0000578 103.93 90 107.48 84 89,42 14289 107,35402 93.517.28 
54 25 08 31.70 89.67 -0.0004 0.0060 B4 0.000581 1041B 90 107.78 B4 B967 11475 641,738,48 559.025.52 
54 39.39 31.7) B9.76 -0.0004 0.0060 B4 0.000582 104.29 90 10789 B4 89.76 129,15 274,34916 238,986,61 
54 40.7B 42.22 90.01 0.0002 0.0034 B4 0.0005B6 10962 90 lOB.19 B4 90.01 130.79 552,674,40 481.44081 
54 41.74 42.22 90.06 00002 0.0034 84 0.0005B6 10966 90 10B25 84 90.06 131.BO 100.197.09 87.2B279 
54 36.97 42.20 90.17 0.0002 0.0034 64 0.00058B 109.76 90 1083B B4 90.17 127.14 244.92621 213.35794 
4B 31.40 337B B360 ·00001 0.0045 66 0.001B29 9959 78 130.52 72 105.43 13683 692.86197 590.36759 

TOTAL ESTIM. CONST COST = $11.3B2.0B5.03 $9.925,77075 FW. Model Eq. Pop. = 57.207.50 93.2B75O 
F.W. Model Sew. Ac.:;: 9,004.81 20,981.33 

2020 Eq. Pop. = 
2020 Sew. Ac. :;: 

113.94500 
23.745.44 

6.00 
• Engr., ROW, FilHnc., Conling, (1,5x)..: $17,073,127.54 $14,888,65612 

Constant Intel Flow:;: 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on Clly of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segmenl in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacily of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calcula1ions 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coefidents used to Compute Design Flows based on Model Flows: Flow::;. A x Eq Pop,. B x Sewered Acres 
Proposed Diameter Pipe shown in Ft, Worth Master Plan for the Year 2020 Design 

OPTION 4 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH. Hallam City, 
Richland Hills, Manne Creek Area. year 2020 
BFX Area, and Constant 6.0 MGO Inlel Facility 
Flow, ThiS Option does not include diversion 
of little Fossil Creek Area in Haltom City 
10 this Hne -- Ihis al ea is omitted 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn,; 5:;: ( 16296 x n x MGO"1.54 I 0"(8/3) J"2, n:;: 0,0145 
Calculated Design Flow in MGD Based on Computed Coef. "AM and ftBN and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capaclly in MGO = (0"(8/3) x s"(1/2) 11629 6 x n 1/1,54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = I D"(813) x s"(1/2) 11629,6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacemen1 Pipe = Area of Pipe (Sq In,) x $0. 125/sq in. x Length (Ft,) 
Estimated Construction Cost at Proposed Parallel Pipe = Area of Pipe (Sq. In,) x $0.125/sq, in. x length (Ft) 

COFW Option 4.xls 

Esllm Cost Above R H Meier = 
Estim Cosl Below R.H, MeIer = 
Percent R H. Cost of Tolalline = 
Eslim. Richland Hills Cost Share; 

$7.684.391 97 
$3,697,69306 

32.49% 
$5.546.539.56 

$6.6B0,767 06 
$3.245.0036B 

3259% 
$4B6750552 
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BIG FOSSIL SEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402A10000+50 M280N0304+97 102 
M402A10020+ 17 M402NOOOO·50 1726 
M402NOO20+90 M402A10020+ 17 73 
M4DZAlOO22+40 M402N0020·90 150 
M402N0023'09 M402N0022'40 69 
M402N0026'40 M402N0023'09 670 
M402N0032·40 M402A10028+40 399 
M402A10036·79 M402A10032+40 433 
M402A10040·26 M402N0036·79 361 
M402A10045+95 M402N0040+ 28 559 
M402A10049+QO M402NOO45+ 95 307 
M402A10051·91 M402AJ0049+QO 252 
M402A10054·21 M402A10051·91 255 
M402N0060·66 M402N0054·21 645 
M402AJ0061 +67 M402A10060+68 99 
M402N0065'95 M402N0061+67 510 
M402A10072+ 77 M402A1006S+95 691 
M402A100BO+ 78 M402A10072+ 77 608 
M402NOO85·50 M402NOOBO·78 400 
M402NOO86.56 M402N008S.S0 151 
M402NOO88·51 M402A10086·56 166 
M402NOO96·65 M402N0088 t 51 820 
M402NDI03·76 M402A10096·65 711 
M402A10105·11 M402A10103+76 135 
M402A10109+91 M402A10105.11 607 
M402A10113+81 M402AJ0109+91 345 
M402N0117+43 M402A10113+81 695 
M402N0120·25 M402N0117+43 126 
M402B/0123+40 M402A10120·25 308 
M4028/0136-t-74 M402B/0123-t40 1160 

DESIGN CONDITION: OPTION NO.4 
DESIGN YEAR: 2050 

NOTES' UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM PARL. PIPE COST 

01/13/2000,3'26 PM 

) 

OPTION 4 - YEAR 2050 TABLE F-6 

EXIST 2000 2020 MODEL MODEL 2050 PROP. REPL. PRUP PARL ESTIM. ESTIM 
PIPE MODEL MODEL 2050 2050 PROP. H.G. DESIGN REPL PIPE PARL. PIPE BOTH REPL. PARAl. 

EXIST. DIA CAP. FLOW ~LO~ COEF. COEF. DIA SLOPE FLOW PIPE CAP PIPE CAP CAP PIPE PIPE 
(in) (MGD) (MGD) MGD "A" "B" (in) (fUfool) (MGD) (in) (MGD) (in1 (MGD) (MGD) COST COST 

54 222.11 16.94 63.62 -0.0010 0.0064 90 0000350 93.64 96 99.32 90 6362 305.73 $92.267.35 $61.11193 
54 3403 16.71 66.59 -00011 0.0069 90 0.000375 9566 96 102.65 90 6659 120.62 1.561,646.69 1,372,54104 
24 -70.57 18.71 66.61 -0.0011 0.0069 90 0.000375 95.69 96 102.66 90 6661 1604 66,046.79 56,05069 
24 0.00 16.71 66.61 -0.0011 0.0069 90 0.000375 95.69 96 10266 90 86.61 66.61 135.716.69 119,262.25 
24 74.31 16.71 66.64 -0.0011 00069 90 0000376 95.72 96 102.91 90 d6.64 160.95 62,42966 54,66963 
54 25.04 16.76 67.43 -0.0011 0.0090 90 0.000363 96.39 96 103.85 90 8743 112.47 787,15679 691,83702 
54 35.67 18.81 87.66 -0.0011 0.0090 90 0000385 96.60 96 104.12 90 67.66 123.33 361,006.39 317,29077 
54 32.39 18.67 67.84 -0.0011 0.0091 84 0.000558 96.62 90 105.56 84 8764 12023 344,326.08 299,94802 
54 2903 16.92 67.96 -0.0011 0.0091 84 0.000559 9698 90 105.73 84 8796 11699 287,072.60 250,072 13 
54 33.82 1897 6607 -0.0011 0.0091 64 0.000561 97.13 90 10566 84 6807 12189 444,525.17 387,23081 
54 26.71 1699 66.14 -0.0011 0.0091 84 0.000562 97.21 90 105.94 84 86.14 11665 244,131.00 212,66522 
54 31.72 18.99 86.19 -0,0011 0.0091 84 0.000562 97.24 90 106.00 84 88.19 119.91 200,394.17 174,56559 
54 35.19 1906 6623 -00011 0.0091 84 0.000563 97.37 90 10605 84 68.23 12342 202,77962 176,64375 
54 29.72 31.63 66.35 -0.0004 00058 84 0.000564 115.26 96 126.14 90 106.20 135.92 583,581.76 512,91365 
54 31.68 3161 66.37 ·0,0004 00058 64 0000565 11527 96 126.17 90 106.22 138.10 89,57301 76,72628 
54 3239 31.54 66.46 -0.0004 0.0059 84 0000566 11524 96 126.30 90 106.33 13872 461,436.74 405,559.63 
54 31.52 31.50 88.60 -00004 0.0059 64 0000566 11528 96 12650 90 106.50 13802 625,201 54 549.49354 
54 32.23 31.45 86.80 -0.0004 0.0060 64 0_000570 115.36 96 126.78 90 106.74 138.97 731,060.56 642,53369 
54 35.67 31.43 88.89 -0.0004 00060 64 0.000571 115.39 96 126.91 90 10685 142.52 361,911.17 318,08599 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 115.43 96 126.96 90 10691 136.17 136,621 47 120,077 46 
54 2442 31.45 88.99 -0.0004 0.0060 64 0000573 115.50 96 127.05 90 10697 131.39 152,00269 133,59£ 11 
54 31.72 31.56 89.19 -0.0004 0.0060 84 0.000575 115.60 96 127.34 90 107.21 13893 741,91789 652,07627 
54 2169 31.63 69.37 -0.0004 0.0060 84 0000577 116.03 96 127.60 90 107.42 129.31 643.297.10 565,39784 
54 53.47 31.66 89,42 -0.0004 0.0060 64 0.000578 116.11 96 12767 90 107.48 160.95 122.145.02 107.35402 
54 25.08 31.70 89.67 -0.0004 0.0060 84 0.000581 116.35 96 12802 90 107.78 132.66 730.15578 641,73848 
54 3939 31.77 69.76 -0.0004 00060 64 0000582 116.51 96 128.15 90 107.89 147.28 312,14838 274,349 16 
54 40.76 42.22 90.01 0.0002 0.0034 64 0000566 131.51 96 128.51 90 106.19 148.97 628,62065 552,67440 
54 41.74 42.22 90.06 0.0002 00034 64 0000566 131.55 96 128.58 90 106.25 149.99 114,00202 100,197091 54 3697 4220 90.17 0.0002 0.0034 84 0000566 13160 96 128.74 90 10636 145.35 278.67160 244,926.21 
48 31.40 33.76 6360 -0.0001 00045 66 0.001829 11487 76 130.52 72 105.43 13683 692.66197 590.36759 

TOTAL ESTIM. CONST. COST. $12,194,93256 $10,666,17650 FW. Model Eq. Pop.. 57,20750 93,267.50 
F.W. Model Sew. Ac,::;: 9,004.81 20,981.33 

2050 Eq. Pop .• 
2050 Sew. Ac. ::;: 

149,156.99 
28,070.61 

6.00 
+ Engr., ROW, Financ., Canting. (1.5x) = $18,292,39884 $16,029,264.76 

Constant Inlel Flow:::: 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stalions confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculalions 
Calibration Coeficienls used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Ptan for the Year 2020 Design 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = (1629.6 x n x MGO-1.54/ 0"(8/3) )"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. -N and "6" and Design Period EqUivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

Proposed Replacement Pipe Capacity in MGO = I 0"(8/3) x 5"(1/2) /1629.6 x n )/1.54 
Proposed Parallel Pipe in Inches 

Proposed Parallel Pipe Capacity in MGO = I 0"(8/3) x 5 11(1/2) 11629.6 x n) 11.54 
Combined Capacity of EXlsling Pipe and Proposed Parallel Pipe in MGD 

Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0 125/sq in. x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $O.125/sq in. x length (Ft.) 

COFW Option 4.xls 

OPTION 4 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, Including NRH, Haltom City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGO Intet FaCIlity 
Flow, This Option does not include diverSion 
of liitle Fossil Creek Area in Haltom City 
to this line -- this area is omitted 

Estl1 Cost Above R H. Meier = 
Esti," Cost Below RH Meter:;;: 
PercHnt R H. Cost of Tolalline 0:. 

Eslirn. Richland Hills Cost Share ::;. 

$6,497,23951 $7,441,172 82 
$3,697,693.06 $3,245,00368 

3032% 
$5.546,53958 

3037% 
$4.667.50552 
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BIG FOSSIL ~EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION Ifeell 

M402NOOOO+ 50 M2BOAlO304-t97 102 
M402NOO20+17 M402NOOOO"'SO 1726 
M402A1OO20-t90 M402NOO20+17 73 
M402A10022+40 M402NOO20+90 150 
M402NOO23+09 M402A10022+40 69 
M402A/OO26+4D M402NOO23+09 870 
M402A1OO32+40 M402A1OO2B+40 399 
M402NOO36+ 79 M402NOO32-t40 433 
M402AJ0040+26 M402NOO36.79 361 
M401A/OO45+95 M402AJOO40+28 559 
M402NOO49+00 M402A10045+95 307 
M402NOO51 +91 M402A/0049+00 252 
M402A1oo54+21 M402A1OO51 +91 255 
M402N0060-t-68 M402A10054+21 645 
M402N0061 +67 M402N0060+68 99 
M402A10065+95 M402A1OO61 +67 510 
M402A1OO72+ 77 M402A1OO65+95 691 
M402A1OO80+ 78 M402A1OO72+ 77 808 
M402NOO85+50 M402A1OO80+ 7B 400 
M402A/OOBS+56 M402A1OO8S+S0 151 
M402A10088+51 M402A1OOB6+56 168 
M402A1OO96+65 M402NOD88+51 820 
M402A10103+ 76 M402A1OO96+65 711 
M402A10105+11 M402A10103+ 76 135 
M402A10109+91 M402N0105+11 807 
M402A10113+81 M402A10109+91 345 
M402A10117+43 M402A10113+81 695 
M402AJ0120+25 M402A!0117+43 126 
M402B10123+40 M402A10120+25 308 
M402BJ0136+74 M402BJ0123+40 1160 

DESIGN CONDITION: OPTION NO.4 
DESIGN YEAR .~070 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA. 
EXIST PIPE CAP 
~ooo MOOEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 

0111312000.326 PM 

) 
OPTION 4 - YEAR 2070 TABLE F-7 

EXIST. 2000 2020 MODEL MODEL 2070 PROP. REPL PROP PARL ESTIM ESTIM I PIPE MODEL MODEL 2070 2070 PROP. H.G. DESIGN REPL PIPE PARL PIPE BOTH REPL PARAL 
EXIST. DIA. CAP. FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP PIPE CAP. CAP PIPE PIPE 

(inl (MGDI (MGDI (MGDI "A" "B" (inl (fVfooll (MGDI (inl (MGDI (inl (MGDI (MGDI COST COST 

54 222.11 18.94 83.62 -0.0010 00084 90 0.000350 95.48 96 99.32 90 83.62 305.73 $92.28735 $81.111.93 
54 3403 lB.71 86.59 -0.0011 0.0089 90 0.000375 96.95 96 10285 90 86.59 12062 1,561,64669 1.372.541.04 
24 -7057 1871 86.61 -0.0011 0.0089 90 0000375 96.96 96 102.88 30 86.61 1604 66.04879 58.050.69 
24 0.00 18.71 8661 -0.0011 0.0089 90 0.000375 9696 96 102.88 90 86.61 86.61 135.11669 119.28225 
24 74.31 18.71 86.64 -0.0011 0.0089 90 0.000376 96.98 96 102.91 90 86.64 160.95 62.429.68 54.869.83 
54 25.04 18.78 87.43 -0.0011 0.0090 90 0.000383 97.62 96 103.85 90 8744 l12A7 787.156.79 691.837.02 
54 35.67 18.81 87.66 -0.0011 0.0090 90 0000385 97.82 96 104.12 90 87.66 123.33 361.00639 317.29077 
54 32.39 18.87 87.84 -0.0011 0.0091 84 0.000558 98.05 90 105.58 84 87.84 12023 344,328.08 299.94802 
54 2903 18.92 87.96 -0.0011 0.0091 84 0.000559 98.22 90 105.73 84 87.96 11699 287.07260 250,072.13 
54 3382 18.97 88.07 -0.0011 0.0091 84 0000561 98.39 90 105.86 84 88.07 121.89 444.52517 387.23081 
54 28.71 18.99 88.14 -0.0011 0.0091 84 0.000562 98.47 90 105.94 84 88.14 11685 244,131.00 212.665.22 
54 31.72 18.99 88.19 -00011 0.0091 84 0.000562 98,50 90 106.00 84 88.19 11991 200,39417 174,56559 
54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 9866 90 106.05 84 8823 12342 202.77982 176.64375 
54 29.72 31.63 88.35 -0.0004 0.0058 84 0.000564 122.63 96 126.14 90 106.20 135.92 583.581.76 512.91365 
54 31.88 31.61 88.37 -0.0004 0.0058 84 0.000565 122.60 96 126.17 90 106 22 138.10 89.573.01 78,726.28 
54 32.39 31.54 88.46 -00004 00059 84 0.000566 122.53 96 126.30 90 10633 138.72 461,436.74 405,55963 
54 31.52 31.50 8860 -0.0004 0.0059 84 0.000568 122.54 96 126.50 90 106.50 138.02 625.201.54 549.493.54 
54 32.23 31.45 88.80 -0.0004 0.0060 84 0.000570 122.57 96 126.78 90 106.74 138.97 731.0S0.56 642.533.69 
54 35.67 31."3 BB.B9 ·0.0004 0.0060 84 0.000571 122.59 96 12691 90 106.85 142.52 361,911.17 318.085.99 
54 29.26 31.43 88.94 ·0.0004 0.0060 84 0000572 12263 96 126.98 90 106.91 13S.17 136.621.47 120,077.46 
54 24.42 31.45 66.99 -00004 0.0060 84 0.000573 122.70 96 127.05 90 106.97 131.39 152.002.69 133,596.11 
54 31.72 31.56 89.19 ·0.0004 0.0060 84 0.000575 123.03 96 127.34 90 107.21 138.93 741,917 89 652.076.27! 
54 21.89 31.63 89.37 ·0.0004 0.0060 84 0.000577 123.28 
54 53.47 31.66 89.42 
54 2508 31.70 89.67 
54 39.39 31.77 89.76 
54 40.78 42.22 9001 
54 41.74 42.22 90.06 
54 36.97 42.20 90.17 
48 31.40 33.78 8360 

F .W. Model EQ. Pop.;: 57,207.50 93,287.50 
f.W. Model Sew. Ac. = 9,004.81 20,981.33 

-0.0004 0.0060 
-0.0004 0.0060 
-0.0004 0.0060 
0.0002 0.0034 
0.0002 0.0034 
0.0002 0.0034 

-00001 0.0045 

84 0.000578 12337 
84 0.000581 123.61 
84 0.000582 123.80 
84 0.000586 143.82 
84 0000586 14385 
84 0.000588 143.88 
66 0.001829 123.68 

2070 EQ Pop. = 168.403.10 
2070 Sew. Ac.;: 30,535.42 

Constant Inlel Flow ~ 6.00 

96 
96 
96 
96 
96 
96 
96 
78 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by field Survey 

Downstream Sla. af Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gra'tlity flow Capacity of Pipe in MGD based on Ft. Worth Masler Plan Data using Colbrook-While equations 
Year 2000 flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Masler Plan based on HydroWorks Calculations 

127.60 90 107.42 129.31 
127.67 90 107.48 16095 
12802 :}O 107.78 132.86 
128.15 lO 10789 147.28 
128.51 10 10B.19 14897 
128.58 >0 108.25 149.99 
12874 .10 10838 145.35 
130.52 72 10543 13683 

TOTAL ESTIM. CON ST. COST = 
+ Engr., ROW. Finane., Conling. (1.5x);: 

OPTION. 

643,297.10 565,397.84 ' 
122,14502 107,354.02 
730,155.78 641.738.48 
312.14838 274,349.16 
628.820.65 552.67440 
114,002.02 100.19709 
278.671 60 244.92621 
692.861.97 590,367.59 

$12.194.932.56 $10.686.17650 
$18.292.39884 $16.029.264.76 

All Cities Served by City of Fort Worth 

Calibration Coeficients used to Compute DeSign Flows based on Model Flows: Flow:;;: A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Master Plan for the Year 2020 DeSign 

Big Fossil Outfall, Including NRH, Haltom City, 
Richland Hills, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGO Inlel Facility 
Flow. This Option does not include diversion 
of little Fossil Creek Area in Hallom City 
to this line _. this alea is omitted 

Computed Hydraulic Gradient Slope of Model Pipe USing Mannings Eqn.: s 0:: 11629 6 x n x MGO-1.54 I 0 .... (8/3) ] .... 2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. "N Bnd MB" and Design Period Equilfalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = (0 .... (8/3) x 511(1/2) /1629.6 x n) 11.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = I 0 .... (813) x 5 .... (112) 11629.6 x n ]/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe:;;: Area of Pipe (Sq. In.) x $O.125/sq in. x length (Ft.) 

COFW Option 4.xls 

Estim. Cost Above R.H. Meter = 
Estim. C;:.st Below R.H. Meier = 
Percenl K.H. Cost of Total line = 
Eslim. Richland Hills Cost Share = 

$8.497.23951 
$3.697.693 06 

30.32% 
$5.546.539.58 

$7.441.172 82 
$3.245.00368 

3037% 
$4.867.505.52 
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OPTION Sa 



BIG FOe JEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402A10000+50 M280N0304+97 
M40ZAlOQ20+ 17 M40ZAlOOOQ+50 
M402N0020+90 M402AJOO20+17 
M402A/OO22+40 M402AJOO20+90 
M402AiOO23+Q9 M402A10022+4Q 
M40ZAJOO28+40 M40ZAlOO23+09 
M402N0032+40 M4D2A1D028+40 
M402NO036+ 79 M402NOO32+40 
M40ZAJOO40+ 28 M402N0036+ 79 
M402A10045+95 M402N0040+28 
M402A10049+OQ M402A10045+95 
M402A10051 +91 M402A10049+00 
M402A10054+ 21 M402A10051 +91 
M402A1OO60+68 M402NOO54+21 
M402N0061 +67 M402Ai0060+68 
M402A/OO65+95 M402Ai0061 +67 
M402A/O072+ 77 M402N0065+95 
M402A1OO80+78 M402A10072+ 77 
M402NOOB5+50 M402NOOBO+ 78 
M402A1OO86+56 M402A10085+50 
M402A100BS+51 M402A100B6+56 
M402AlOO96+65 M402A10088+51 
M402Ai01D3+76 M402Ai0096+65 
M402N0105+11 M402N01 03+76 
M402A1Ql09+91 M402A!0105+11 
M402A10113+81 M402A10109+91 
M402A/0117 +43 M402AJ0113+81 
M402A1012Q+25 M402A10117+43 
M402B/0123+40 M402A10120+25 
M402B/0136+74 M402B/0123+40 

DESIGN CONDITION: OPTION NO. 5a 
DESIGN YEAR: 2000 

NOTES' UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
lENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12/31/1999,10:40 AM 

102 
1726 

73 
150 

69 
870 
399 
433 
361 
559 
307 
252 
255 
645 
99 

510 
691 
808 
400 
151 
168 
820 
711 
135 
807 
345 
695 
126 
30B 

1160 

OPTION _ lEAR 2000 TABLE F-1 

EXIST. 2000 2020 MODEL MODEL 2000 PROP REPL. PROP PARL. ESTIM. ESTIM. 
PIPE MODEL MODEL 2000 2000 PROP H.G. DESIGN REPL. PIPE PARL. PIPE BOTH REPL PARAL 

EXIST. DIA. CAP. FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE CAP CAP. PIPE PIPE 
(in) (MGQ) (MGD) _(MGD~ "A" "B" (in) (ftifoo{) (MGDl lin) (MGD) (in) IMGDI /MGDI COST COST 

54 222.11 18.94 8362 -0.0010 0.0084 90 0.000350 61.21 84 69.57 78 57.09 279.20 $70.657.50 $60.924.07 
54 34.03 18.71 86.59 -0.0011 0.0089 90 0.000375 62.56 84 72.04 78 59.12 93.15 1,195,63575 1,030,930.82 
24 -7057 1B.71 86.61 -0.0011 0.0089 90 0.000375 62.57 84 7206 84 7206 1.49 50.56860 50.56860 
24 0.00 18.71 86.61 -0.0011 0.0089 90 0.000375 6257 84 7206 84 7206 7206 103,908.09 103.908.09 
24 74.31 18.71 86.64 -00011 0.0089 90 0.000376 62.58 84 7208 84 n08 146.39 47.797.72 47.19772 
54 25.04 18.78 87.43 -00011 00090 90 0.000383 63.03 84 7274 78 5~.69 84.73 602,666.92 519,646.47 
54 35.67 1881 87.66 -0.0011 0.0090 90 0.000385 63.17 84 7293 78 59.85 95.52 276,395.52 238,320.62 
54 32.39 18.87 87.84 -0.0011 0.0091 84 0.000558 63.30 78 7209 66 46.17 78.56 258,62865 185.17199 
54 29.03 1B.92 87.96 -0.0011 00091 84 0000559 63.39 78 7219 66 46.24 75.27 215,623.42 154,381.27 
54 33.82 1897 8807 -0.0011 0.0091 84 0.000561 63.48 7B 722B 66 46.29 80.11 333,887.79 239,055.76 
54 28.71 18.99 88.14 -00011 0.0091 84 0.000562 63.53 78 7233 66 46.33 75.04 183,36950 131.2B822 
54 31.72 1B.99 8B.19 -00011 00091 84 0.000562 63.56 78 7238 66 46.36 78,08 150,518.29 107,767.53 
54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 6363 7B 72.41 66 46.38 81.57 152,310,17 109,05048 
54 29,72 31.63 88.35 -0.0004 00058 84 0.000564 72.19 84 8835 78 72.51 102.23 446,804.78 385.255.15 
54 31.88 31.61 8B37 -0.0004 0.0058 84 0.000565 72.18 84 8B.37 78 72.52 104.40 68,579.34 59,132.19 
54 32.39 31.54 88.46 -0.0004 0.0059 B4 0.000566 72.18 84 8B.46 7B 72.60 104.99 353,287.50 304.620.35 
54 31.52 31.50 B8.60 -0.0004 0.0059 84 0.000568 72.23 B4 88.60 78 72.71 104.23 478,669,93 412,730.71 
54 32.23 31.45 88.80 -0,0004 0.0060 84 0.000570 72.29 B4 8B.BO 7B 72,88 105,11 559.118,24 482,614.20 
54 35.67 31.43 88.89 -0.0004 0.0060 84 0.000571 72.33 84 88.89 78 72.95 108.62 277.0B824 238,917.92 
54 29.26 31.43 88.94 -0.0004 0,0060 84 0.000572 72.35 84 88,94 78 72.99 102.25 104,600.81 90,191.51 
54 24.42 31.45 S8.99 -0.0004 0.0060 84 0.000573 72.39 84 8B.99 78 73.03 97.45 116.377.06 100,345.53 
54 31.72 31.56 89,19 -0.0004 0.0060 84 0.000575 72.57 84 89.19 7B 73.20 104,92 568.030.89 489,781.73 
54 2189 31.63 89.37 -0.0004 0.0060 84 0.000577 7271 B4 89.37 78 7334 95.23 492,524.34 424,676.60 
54 53.47 31.66 89.42 -00004 0.0060 B4 0.000578 7275 84 89.42 7B 73.39 126.86 93,517.28 80,634.80 
54 25 08 31.70 B9.67 -0.0004 0.0060 84 0.000581 72.90 84 89.67 78 73.59 98.67 559,025.52 482,016.90 
54 39.39 31.77 89.76 -0.0004 0.0060 B4 0000582 7300 B4 89.76 78 7366 113.05 238.9B861 206.06671 
54 40.78 42.22 90.01 00002 0.0034 B4 0.0005B6 80.19 84 90.01 78 73.87 114.65 481.440.81 415,119.89 
54 4174 4222 90.06 0.0002 0.0034 84 0.000586 8022 84 90.06 78 73,91 115.65 87,2B2.79 75,259.14 
54 36.97 42.20 90.17 0.0002 0.0034 84 00005B8 8026 84 90.17 78 7400 110.97 213,357.94 183.96680 
48 31.40 33.78 83.60 -0.0001 00045 66 0.001B29 71.23 66 8360 60 64.84 96.24 496,072.7J _ 409.977.50 

F.W, Model Eq. Pop. = 57,207.50 93,287.50 2000 Eq. Pop. = 85,990.79 
2000 Sew. Ac. = 16,728.36 

TOTAL ESTIM. CONST. COST = $9,277,334.79 $7,B20,11926 
F.W. Model Sew. Ac. = 9,004.81 20,981.33 + Engr., ROW, Finane., Canting. (1.5x) = $13,916,002,18 $11,730,178,89 

Constant Inlel Flow = 6.00 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confinned by Field Survey 
length of Pipe Segment in Feet 
ExiSting Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGO based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows; Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn,; s = 11629.6 x n x MGD·1.54 1 0"(8/3) )"2, n = 0,0145 
Calculated Design Flow in MGD Based on Computed Coet "N and "B" and Design Peliod Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = (0"(8/3) x s"(1/2) 11629.6 x n 1/1 ,54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = [0"(8/3) x s"(1/2) 11629.6 x n )/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0, 125/sq, in. x Length (Ft) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In,) x $O.125/sq. in. x length (Ft.) 

COFW Option 5a,xls 

OPTION Sa 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, except Richland Hills, but induding 
NRH, Hallam City, Marine Creek Area, year 2020 
BFX Area, and Constant 6,0 MGD Intel Facility 
Flow. This Option also includes diversion 
of Uttle FOSSil Creek Area in Haltom City 
to this line. Richland Hills omitted from this model 
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BIG FO, .iEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402NOooo+50 M280N0304+97 102 
M402N0020+ 17 M402NOOOO+50 1726 
M402NOO20+90 M402N0020+ 17 73 
M402NOO22+40 M402N0020+90 150 
M402N0023+09 M402N0022+40 69 
M402N0028+40 M402A10023+09 870 
M402A10032+40 M402A10028+40 399 
M402N0036+ 79 M402N0032+40 433 
M402A10040+ 28 M402A10036+ 79 361 
M402A10045+95 M402A10040+28 559 
M402N0049+00 M402A10045+95 307 
M40ZAl0051 +91 M402A10049+00 252 
M402NOO54+ 21 M402N0051 +91 255 
M402NOO60+68 M402NOO54+21 645 
M402N0061 +67 M402NOO60+6B 99 
M402Af0065+95 M402N0061 +67 510 
M402NOO72+ 77 M402N0065+95 691 
M402N0080+ 78 M402NOO72+ 77 808 
M402A10085+ 50 M402N0080+ 78 400 
M402N0086+56 M402A10085+50 151 
M402N0088+51 M402N0086+ 56 168 
M402N0096+65 M402A10088+51 820 
M402A101 03+ 76 M402A10096+65 711 
M402A10105+11 M40ZAlOl03+ 76 135 
M402A10109+91 M40ZAlOl05+11 807 
M402A10113+Bl M402N0109+91 345 
M402A10111+43 M402A10113+81 695 
M402A10120"'25 M402A10117+43 126 
M402B/0123+40 M402A10120+25 308 
M402B/0136+74 M4028/0123+40 1160 

DESIGN CONDITION: OPTION NO. 5a 
DESIGN YEAR: 2005 

NOTES' UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
80TH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12131/1999,10:40AM 

) 

OPTIOr-. (EAR 2005 TABLE F-2 

EXIST. 2000 2020 MODEL MODEL 2005 PROP. REPL PROP. PARL. ESTIM. ESTIM 
PIPE MODEL MODEL 2005 2005 PROP H.G. DESIGN REPL. PIPE PARL PIPE BOTH REPL PARAL. 

EXIST. DIA CAP. FLOW FLOW COEF COEF. DIA SLOPE FLOW PIPE CAP. PIPE CAP. CAP PIPE PIPE 
(in) (MGD) . (MGD) (MGD) "A" "B" (in) (fUlool) (MGD) (in) (MGD) (in) (MGD) fMGD) COST COST 

54 222.11 18.94 8362 -0.0010 0.0084 90 0.000350 67.13 84 69.57 78 5709 279.20 $70,657.50 $60,924.07 
54 3403 18.71 86.59 -0.0011 0.0089 90 0.000375 68.71 84 72.04 78 59.12 93.15 1,195,635.75 1,030,93082, 
24 -70.57 18.71 86.61 -0.0011 0.0089 90 0.000375 68.72 84 72.06 84 7206 1.49 50,56860 5O,568.60j 
24 0.00 18.71 86.61 -0.0011 0.0089 90 0000375 68.72 84 72.06 84 7206 72.06 103,908.09 103,90809 
24 74.31 18.71 86.64 -0.0011 0.0089 90 0.000376 68.73 84 72.08 84 72.08 146.39 47.797.72 47,797.72 
54 25.04 18.78 8743 -0.0011 0.0090 90 0.000383 69.24 84 72.74 78 5969 84.73 602,66692 519,646.47, 
54 3567 18.81 87.66 -0.0011 0.0090 90 0.000385 69.39 84 72.93 78 59.85 95.52 276,395.52 238,320621 
54 32.39 1887 87.84 -0.0011 0.0091 84 0000558 69.54 78 7209 66 46.17 78.56 258,628.65 185,171.99 
54 29.03 18.92 87.96 -0.0011 0.0091 84 0.000559 6964 78 72.19 66 46.24 75.27 215,623.42 154,381.27, 
54 33.82 18.97 88.07 -00011 0.0091 84 0.000561 69.74 78 72.28 66 46.29 80.11 333,88779 239,055.76 
54 28.71 18.99 88.14 +0.0011 0.0091 84 0.000562 69.79 78 72.33 66 46.33 75.04 183,369.50 131,288.22 
54 31.72 18.99 88.19 -00011 0.0091 84 0.000562 6982 78 72.38 66 46.36 78.08 150,518.29 107,76753 
54 35.19 1906 88.23 -0.0011 0.0091 84 0.000563 69.89 78 72.41 66 46.38 81.57 152,310.17 109,050.48 
54 29.72 31,63 88.35 -0.0004 0.0058 84 0.000564 76.23 84 68.35 78 72.51 102.23 446,804.78 385,25515 
54 31.88 31.61 88.37 -0.0004 0.0058 84 0.000565 78.23 84 8837 78 7252 104.40 68,579.34 59,13219, 
54 3239 31.54 88.46 -0.0004 0.0059 84 0.000566 78.24 84 88.46 78 72.60 104.99 353,287.50 304,620.35

1 

54 31.52 31.50 88.60 -0.0004 0.0059 84 0.000568 78.29 84 8860 78 7271 10423 478,66993 412,730.71 
54 32.23 31.45 88.80 -0.0004 0.0060 84 0.000570 78.38 84 88.80 78 7288 10511 559,718.24 482,614.20, 
54 35.67 31.43 88.89 -0.0004 00060 84 0.000571 78.41 84 88.89 78 72.95 108.62 277,088.24 238,91792 
54 29.26 31.43 8894 -0.0004 0.0060 84 0.000572 78.44 84 88.94 78 72 99 102.25 104,600.81 90,191.51 
54 24.42 31.45 88.99 -0.0004 0.0060 84 0.000573 78.49 84 8899 78 73.03 97.45 116,377.06 100,34553 
54 31.72 31.56 89.19 -00004 0.0060 84 0.000575 78.67 84 89.19 78 73.20 104.92 568,030.89 489,781.73

1 

54 21.89 3163 89.37 -0.0004 0.0060 84 0.000577 78.83 84 89.37 78 73.34 95.23 492,524.34 424,676.60 
54 53.47 31.66 89.42 -00004 0.0060 84 0.000578 7887 84 89.42 78 73.39 126.86 93,517.28 80,634.80 
54 2508 31.70 89.67 -0.0004 0.0060 84 0.000581 7905 84 8967 78 7359 98.67 559,02552 482,016.90 
54 39.39 31.77 89.76 -0.0004 0.0060 84 0.000582 79.14 84 89.76 78 7366 113.05 238,98861 206,066.71 
54 40.78 42.22 90.01 0.0002 00034 84 0.000586 86.17 84 90.01 78 73.87 11465 481,440.81 415,11989 
54 41.74 42.22 90.06 0.0002 0.0034 84 0.000586 86.20 84 90.06 78 73.91 115.65 87,282.79 75,259.14 
54 36.97 42.20 90.17 0.0002 0.0034 84 0.000588 86.25 84 90.17 78 74.00 110,97 213,357.94 183,96680 
48 3140 33.78 8360 -O,QOOl 0.0045 66 0.001829 76.66 66 83.60 60 $4.84 96.24 496,072.77 409,977.50 

FW. Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,004.61 20,981.33 

2005 Eq. Pop. = 
2005 Sew. Ac. = 

Conslant Intel Flow = 

91,937.31 
18,136.37 

6.00 

TOTAL ESTIM. CONST. COST = $9,277,33479 $7,820,11926 
+ Engr., ROW, Financ., Conling. (1.5x) = $13,916,002.18 $11.730,178.69 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Masler Plan DeSignations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used 10 Compute Design Flows based on Model Flows: Flow = A x Eq. Pop .... B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe USing Mannings Eqn.: s = [1629.6 x n x MGO·l.54! 0"(8/3) )112, n = 0.0145 
Calculated DeSign Flow in MGO Based on Computed Coef. itA" and UBN and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = f 0 11(8/3) x sll(1/2) /1629.6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed ParaJlel Pipe Capacily in MGD = r 0 11(6/3) x 511(1/2) /1629.6 x n) 11.S4 
Combined CapaCity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x SO. 12S/sq in. x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x SO.12S/sq. in. x Length (Fl.) 

COFW Option Sa. xis 

OPTION 5a 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, except Richland Hills, but including 
NRH, Hallam City, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGD Inlel Facility 
Flow. This Option also includes diversion 
of little Fossil Creek Area in Haltom City 
to this line. Richland Hills omitted from this model. 
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BIG FO, oEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION Ifeel) 

M402A!OOOQ+50 M280N0304+97 102 
M402A10020+ 17 M402NOOOQ+50 1726 
M402A10020+90 M402A10020+ 17 73 
M402A1D022+40 M402N0020+90 150 
M402A10023+09 M402N0022+40 69 
M402N0028+40 M402N0023+09 870 
M402A10032+40 M402N0028+40 399 
M402A10036+ 79 M402A10032+40 433 
M402N0040+28 M402A10036+ 79 361 
M402N0045+95 M402N0040+28 559 
M402A10D49+QO M402N0045+95 307 
M402A10DSl +91 M402A10049+QO 252 
M402A10054+21 M4D2A10051 +91 255 
M402A10060+6s M402A10054+21 645 
M402A10061 +67 M402A10060+68 99 
M402A10065+95 M402A10061 +67 510 
M402A10072+ 77 M402A10065+95 691 
M402A100BO+ 78 M402A1D072+ 77 808 
M402A100aS+50 M402A100BO+ 78 400 
M402N0086+ 56 M402A10085+S0 151 
M402N0088+51 M402N0086+56 168 
M402A10096+65 M402A10088+S1 820 
M402A101 03+ 76 M402A10096+65 711 
M402N0105+11 M402NO 1 03+ 76 135 
M402A10109+91 M402A101 05+ 11 807 
M402A10113+81 M402A10109+91 345 
M402A10117+43 M402A10113+Bl 695 
M402N0120+ 25 M402N0117+43 126 
M402B/0123+40 M402NO 120+ 25 308 
M402BI0136+ 74 M4028/0123+40 1160 

DESIGN CONDITION: OPTION NO. 5a 
DESIGN YEAR: 2010 

EXIST. 
PIPE 

EXIST.DIA CAP. 
lin I IMGDI 

54 22211 
54 34.03 
24 ·70.57 
24 0.00 
24 74.31 
54 25.04 
54 35.67 
54 32.39 
54 29.03 
54 33.82 
54 28.71 
54 31.72 
54 35.19 
54 29.72 
54 31.88 
54 32.39 
54 31.52 
54 32.23 
54 3567 
54 29.26 
54 24.42 
54 31.72 
54 21.89 
54 53.47 
54 25.06 
54 39.39 
54 40.78 
54 41.74 
54 36.97 
48 31.40 

F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac. = 

2000 2020 
MODEL MODEL 
FLOW FLOW 
fMGDI (MGDI 

18.94 83.62 
18.71 86.59 
18.71 86.61 
lB.71 66.61 
18.71 86.64 
18.78 87.43 
18.81 87.66 
18.67 87.84 
18.92 87.96 
18.97 88.07 
18.99 88.14 
18.99 88.19 
19.06 88.23 
31.63 88.35 
31.61 88.37 
31.54 8M6 
31.50 8860 
31.45 8880 
31.43 88.89 
31.43 88.94 
31.45 68.99 
31.56 89.19 
31.63 8937 
31.66 89.42 
31.70 89.67 
31.77 89.76 
42.22 90.01 
42.22 90.06 
42.20 90.17 
33.78 83.60 

57,207.50 93,287.50 
9,004.81 20,981.33 

OPTIO!>; 

2010 2010 
COEF. COEF. 

"A" "8" 

-0.0010 0.0064 
-0.0011 00089 
-00011 0.0089 
-0.0011 0.0089 
-0.0011 0.0089 
-0.0011 0.0000 
·0.0011 0.0090 
-0.0011 0.0091 
-0.0011 00091 
-0.0011 0.0091 
-0.0011 0.0091 
-0.0011 0.0091 
-0.0011 0.0091 
-0.0004 0.0058 
-00004 0.0056 
-0.0004 0.0059 
·0.0004 00059 
-0.0004 00060 
-0.0004 0.0060 
-00004 0.0060 
-00004 0.0060 
-0.0004 0.0060 
-0.0004 00060 
-0.0004 0.0060 
·0.0004 0.0060 
-0.0004 00060 
0.0002 0.0034 
0.0002 0.0034 
0.0002 0.0034 

-0.0001 0.0045 

lEAR 2010 

MODEL MODEL 2010 
PROP. HG DESIGN 

DIA. SLOPE FLOW 
(i~J jllffool) .JMGQL 

90 0.000350 71.00 
90 0000375 72 67 
90 0.000375 72.69 
90 0.000375 72.69 
90 0.000376 72.71 
90 0.000383 73.24 
90 0.000385 7341 
84 0000558 73.56 
84 0000559 73.67 
84 0000561 73.77 
84 0000562 73.83 
84 0000562 73.86 
84 0.000563 73.93 
84 0,000564 82.85 
84 0.000565 62.85 
84 0000566 8265 
84 0.000568 82.91 
84 0.000570 8300 
84 0000571 83.04 
84 0.000572 83.07 
84 0.000573 83.12 
84 0.000575 83.32 
84 0.000577 83.48 
84 0.000578 83.53 
84 0.000581 63.71 
84 0000582 8382 
84 0.000586 91.32 
84 0.000586 91.35 
84 0.000588 91.40 
66 0.001829 81.42 

2010 Eq. Pop = 97,88384 
2010 Sew. Ac. = 19,299,64 

Constanl Inlel Flow = 6.00 

PROP 
REPL. 
PIPE 
(in) 

90 
90 
90 
90 
90 
90 
90 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
64 
64 
84 
84 
84 
64 
84 
84 
64 
84 
84 
66 

REPL. PROP PARL. ESTIM 
PIPE PARL PIPE 80TH REPL 
CAP PIPE CAP. CAP PIPE 

(MGDI (in) (MGo) IMGDI COST 

83.62 84 69.57 291.68 $81.111.93 
86.59 84 72.04 106.07 1,372,541.04 
86.61 90 86.61 16.04 58,05069 
86.61 90 8661 86.61 119,282.25 
86.64 90 66.64 160.95 54,669.83 
87.43 84 72.V4 97.78 691,837.02 
87.66 84 72.93 108.60 317,29077 
87.84 78 72.09 104.48 299,948.02 
87.96 78 72.19 101.22 250,072.13 
88.07 78 72.28 106.10 387.230.81 
88.14 78 72.33 101.04 212,665.22 
88.19 78 72.38 10410 174,565.59 
8823 78 72.41 10760 176,643.75 
88.35 78 72.51 102.23 446,804.78 
88.37 76 72.52 104.40 68,579.34 
68.46 78 72.60 104.99 353,267.50 
88.60 78 72.71 104.23 478.669.93 
86.80 78 72.88 105.11 559,71824 
8889 78 72.95 10862 277,088.24 
8894 78 72.99 10225 104,600.81 
88.99 78 73.03 97.45 116,377.06 
89.19 76 73.20 104.92 566.030.89 
89.37 78 73.34 95.23 492,524.34 
8942 78 7339 12686 93,S17.28 
89.67 78 7359 9867 559,02552 
89.76 78 73.66 113.0S 238,98861 
9001 78 7367 11465 481.440.81 
90.06 78 73.91 115.65 87,28279 
90.17 78 7400 11097 213,357.94 
63.60 60 6484 9624b 496,07277 

TOTAL ESTIM. CONST. COST = $9,831.47592 
+ Engr .. ROW, Finane., Conling. (l.Sx) = $14,747,213.88 

TABLE F-3 

ESTIM 
PARAL 

PIPE 
COST 

$70,657.50 
1,195,635.75 

58,05069 
119,26225 

54,86983 
602,666.92 
276.395.52 
258,628.65 
215,62342 
333,887.79 
183,36950 
150,518.29 
152,310.17 
385.255.15 

59,132.19 
304,620.35 
412,730.71 
482,614.20 
238.917.92 
90,191.51 

100,34553 
489,781.73 
424,676.60 

80,63480 
482,01690 
206,066.71 
415,11989 

75.25914 
183.96680 
409,977.50 

$8,513,203.89 
$12,769.80583 

NOTES UPSTREAM MAIN/STATION Upslream Sla. of Pipe Based on City of Fort Worth Master Plan Designations_ Slations confirmed by Field Survey OPTION 5a 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE COST 

12/3111999,10.40 AM 

Downstream Sla. of Pipe Based on City of Fort Worth Master Plan DeSignations Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGO based on Ft. Worth Master Plan Data using Colbrook-Whlle equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficienls used 10 Compute Design Flows based on Model Flows'. Flow = A x Eq pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = 11629.6 x n x MGD*1.54 / 0"(8/3) 1"2. n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. "A" and "B" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = 1 0"(8/3) x s"(1/2) J 1629.6 x n J 11.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD "" [0"(8/3) x s"(1/2) 11629.6 x n 1/1.54 
Combined Capadty of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.l x $0.12Sfsq in. x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0.12S/sq. in. x length (Ft.) 

COFW Option 5a.xls 

All Cities Served by City of Fort Worth 
Big Fossil Outfall, except Richland Hills. but including 
NRH. Haltom City, Marine Creek Area. year 2020 
BFX Area. and Constant 6.0 MGO Intel Facility 
Flow. This Option also includes diversion 
of little Fossil Creek Area in Haltom City 
to this hne. Richland Hills omitted from this model 

Page 1 of 1 
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BIG FO. oEWER STUDY OPTION lEAR 2015 TABLE F-4 

EXIST 2000 2020 MODEL MODEL 2015 PROP REPL. PROP. PARL. ESTIM ESTIM. 
PIPE MODEL MODEL 2015 2015 PROP. H.G. DESIGN REPL PIPE PARL PIPE BOTH REPL PARAL 

UPSTREAM DOWNSTREAM LENGTH EXIST. DIA CAP. FLOW ~LOW COEF COEF DIA. SLOPE FLOW PIPE CAP PIPE CAP. CAP. PIPE PIPE 
MAIN/STATION MAIN/STATION (feeO (in) (MGD) (MGD) MGD) "A" "B" (in) (MooO (MGD) (in) (MGD) (in) (MGD) (MGD) COST COST 

M402NOOOO+50 M280N0304+97 102 54 222.11 18.94 83.62 -0.0010 0.0084 90 0.000350 88.77 96 99.32 90 8362 305.73 $92,287.35 $81,111.93 
M402N0020+ 17 M402NOOOO+50 1726 54 34.03 18.71 86.59 -0,0011 0.0089 90 0.000375 9L33 96 102.85 90 86.59 12062 1,561,646.69 1,372,541.04 
M402AJOO20+90 M402A10020+ 17 73 24 -70.57 18.71 86,61 -0.0011 0.0089 90 0.000375 9135 96 102.88 96 102,88 32.31 66,048.79 66,048.79 
M402A10022+40 M402A10020+90 150 24 000 18.71 86,61 -0,0011 0.0089 90 0,000375 91.35 96 102.88 96 102.88 102.88 135.716.69 135.716.69 
M402N0023+09 M402N0022+40 69 24 7431 18,71 86,64 -0,0011 0.0089 90 0,000376 91.37 96 102.91 96 102.91 17722 62,429.68 62,42968 
M402N0028+40 M402N0023+09 870 54 2504 18,78 87.43 -00011 0.0090 90 0,000383 92.11 96 103.85 90 87'.43 112.47 787,15679 691,837.02 
M402A10032+40 M402A10028+40 399 54 35.67 18.81 87.66 -0.0011 0.0090 90 0000385 9233 96 104.12 90 87.66 123.33 361,006.39 317,290.77 
M402A10036+ 79 M402A10032+40 433 54 32.39 18.87 87,84 -0,0011 0.0091 84 0.000558 92.52 90 105.58 84 87.84 120.23 344,328.08 299,948.02 
M402A1004Q+28 M402A10036+ 79 361 54 2903 18.92 87,96 -0,0011 0.0091 84 0,000559 92.64 90 105.73 84 87.96 116.99 287,072.60 250,072.13 
M402N0045+95 M402A1004Q+28 559 54 33.82 18.97 88.07 -0.0011 0.0091 84 0.000561 92.76 90 105.86 84 88.07 121.89 444,525.17 387,230.81 
M402N0049+00 M402N0045+95 307 54 28.71 1899 88.14 -0,0011 0.0091 84 0.000562 92.83 90 105.94 84 88.14 11685 244,13100 212,66522' 
M402N0051 +91 M402N0049+00 252 54 31.72 1899 88.19 -0.0011 0.0091 84 0.000562 92.88 90 10600 84 88.19 119.91 200,39417 174,565.591 
M402NOO54+21 M402NOO51+91 255 54 35.19 19.06 86.23 -0.0011 0.0091 84 0.000563 9294 90 10605 84 88.23 123.42 202,77982 176,64375 
M402NOO60+66 M402A100S4+21 645 54 29,72 31.63 88.35 -00004 00058 84 0.000564 98.38 90 106.20 84 88.35 118.07 512,913.65 446,80478 
M402A10061 +67 M402N0060+68 99 54 31.88 31.61 88.37 -00004 00058 84 0.000565 98.39 90 106.22 84 8837 120.25 78,726.28 68,579,34 
M402A10065+95 M402A10061 +67 510 54 32,39 31,54 88.46 -0.0004 0.0059 84 0.000566 98.44 90 106.33 84 8846 12085 405,559.63 353,287.50 
M402NOO72+ 77 M402N0065+95 691 54 31.52 31.50 88.60 -0.0004 0.0059 84 0.000568 98,55 90 10650 84 88.60 120.12 549,49354 478,669.93 
M402A10060+ 78 M402AJ0072+ 77 808 54 32.23 31.45 88.80 -00004 00060 84 0.000570 98.71 90 106.74 84 88.80 121.03 642,533.69 559,718.24 
M402A10085+50 M402A100aO+ 78 400 54 35.67 31.43 88.89 -0.0004 0,0060 84 0.000571 98.78 90 106.85 84 8889 124.56 318,085.99 277,088.24 
M402A10086+56 M402A10085+50 151 54 29.26 31.43 8894 -00004 0.0060 84 0.000572 98.83 90 106.91 84 88.94 118.20 120.077 46 104,600.81 
M402A10088+51 M402A10086+ 56 168 54 24.42 3145 8899 -0.0004 00060 84 0.000573 98.88 90 10697 84 8899 113.41 133,596.11 116,377 06 
M402A10096+65 M402A10086+51 820 54 31.72 31.56 89.19 -0.0004 0,0060 84 0000575 99.10 90 107.21 84 89.19 120.91 652,076.27 568,030.89 
M402A10103+ 76 M402A10096+65 711 54 21.89 31.63 89,37 -0.0004 0.0060 84 0.000577 9929 90 10742 84 89.37 11126 565,397.84 492,524.34 
M402A10105+11 M402A101 03+ 76 135 54 53.47 3166 89.42 -0.0004 0,0060 84 0.000578 99.35 90 10748 84 89.42 142,89 107,35402 93,517.28 
M402A10109"'91 M402A10105"'11 807 54 25.08 3170 8967 -00004 00060 84 0.000581 99.59 90 107.78 84 89.67 114.75 641.73848 559,02552 
M402A10113+81 M402A10109"'91 345 54 39.39 31.77 8976 -00004 0,0060 84 0.000582 99,70 90 10789 84 8976 129.15 274,34916 238,988.61 
M402NOl17+43 M402NOl13+81 695 54 40,78 42.22 9001 0.0002 0.0034 84 0.000586 104.36 90 10819 84 9001 130.79 552,67440 481,440.81 
M402N0120+ 25 M402NOl17+43 126 54 41,74 42.22 90.06 00002 0.0034 84 0.000586 104,40 90 10825 84 90,06 131.80 100,19709 87,28279 
M402B10123+40 M402N0120+25 308 54 36,97 42.20 90.17 00002 0.0034 84 0.000588 104.49 90 10838 84 90.17 127.14 244,92621 213,357.94 
M402B10136+ 74 M402B/0123"'40 1160 48 3140 33.78 83.60 -00001 00045 66 0001829 95.05 72 105.43 66 83.60 11500 590,36759 496,07277 

DESIGN CONDITION: OPTION NO_ 5a TOTAL ESTIM. CONST. COST = $11,279,590.65 $9,863,46830 
DESIGN YEAR 2015 

F.W. Model Eq. Pop. = 
F .W. Model Sew. Ac. = 

57,207.50 93,287.50 
9,004.81 20,981.33 

2015 Eq. Pop = 
2015 Sew. Ac. = 

107,643.23 
22,572.33 ... Engr, ROW, Financ, Canting. (1.5x) = $16,919,36598 $14.795,202.46 

NOTES: 

Constant Intel Flow = 6.00 

UPSTREAM MAIN/STATION Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field SUlvey 

UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "8" 
MODEL PROP DIA 
MODEL H.G SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP, 
ESTIM. REPL. PIPE COST 
ESTIM, PARL, PIPE COST 

1213111999, 10:40 AM 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 

Calibration Coeflcients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop .... B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = [ 1629.6 x n x MGD·1.541 DA(8/3) ]A2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coet. "A" and "B" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = I DA(6/3) x s"(1/2) 11629.6 x n ]/1.54 
Proposed Parallel Pipe in Inches 

Proposed Parallel Pipe Capacity in MGD = ( OA(8/3) x 5"(1/2) 11629.6 x n ]/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0.125/sq. in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $O.125/sq. in. x length (Ft.) 

COFW Option 5a.xls 

OPTION Sa 

All Cilies Served by City of Fort Worth 
Big Fossil Outfall, except Richland Hills, but including 
NRH, Haltom City, Marine Creek Area, year 2020 
BFX Area, and Constant 6 0 MGO Intel Facility 
Flow. This Option also includes diversion 
of little Fossil Creek Area in Hallam City 
to this line. Richland Hills omitted from this model 

Page 1 of 1 



BIG FO, .:iEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402NDOaQ+50 M280N0304+97 102 
M402N0020+ 17 M402A1000Q+ 50 1726 
M402A10020+90 M402N0020+ 17 73 
M402N0022+40 M402N0020+90 150 
M402N0023+09 M402A10D22+40 69 
M402A10028+40 M402N0023+09 870 
M402N0032+40 M402A1002B+40 399 
M402A10036+ 79 M402N0032+40 433 
M402N0040+28 M402A10036+ 79 361 
M402A10045+95 M402N0040+28 559 
M402A10049+QO M402A10045+95 307 
M402N0051+91 M402A10049+QO 252 
M402A10054+21 M402A10051 +91 255 
M402A10060+6B M402NOO54+21 645 
M402N0061 +67 M402N0060+68 99 
M402A10065+9S M402N0061 +67 510 
M402A10072+ 77 M402A10065+95 691 
M402N0080+ 78 M402A10072+ 77 808 
M402A100B5+5Q M402A10080+ 78 400 
M402A10086+S6 M402A/OO65+50 151 
M402A10068+51 M402A10086+S6 168 
M402A10096+65 M402A10D88+51 820 
M402N0103+76 M402N0096+65 711 
M402N0105+11 M402N0103+76 135 
M402N0109+91 M402N0105+11 807 
M402N0113+81 M402N0109+91 345 
M402N0117+43 M402N0113+81 695 
M402N0120+25 M402N0117+43 126 
M402B/0123+40 M402N0120+25 308 
M402B/0136+74 M4028/0 123+40 1160 

DESIGN CONDITION OPTION NO. Sa 
DESIGN YEAR ,2020 

EXIST 2000 2020 
PIPE MODEL MODEL 

EXIST. DIA CAP. FLOW ~LO~ lin) (MGD) (MGD) MGD 

54 22211 18.94 83.62 
54 34.03 18.71 86.59 
24 -70.57 18.71 86.61 
24 0.00 18.71 8661 
24 74.31 18.71 86.64 
54 25.04 18.78 87.43 
54 35.67 1881 87.66 
54 32.39 18.87 87.84 
54 29.03 18.92 87.96 
54 33.82 18.97 88.07 
54 28.71 18.99 88.14 
54 31.72 18.99 88.19 
54 35.19 19.06 88.23 
54 29.12 31.63 88.35 
54 31.88 31.61 88.37 
54 3239 31.54 88.46 
54 31.52 31.50 88.60 
54 32.23 31.45 88.80 
54 35.67 31.43 88.89 
54 29.26 3143 88.94 
54 2442 31.45 88.99 
54 3172 31.56 89.19 
54 21.89 31.63 89.37 
54 5347 31.66 8942 
54 2508 31.70 89.67 
54 39.39 31.77 89.76 
54 40.78 42.22 90.01 
54 4174 42.22 90.06 
54 36.97 4220 90.17 
48 3140 33.78 83.60 

F.w. Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac, = 9,004.61 20,961.33 

2020 
COEF. 

"A" 

-0.0010 
-0.0011 
-0.0011 
-0.0011 
-00011 
-0.0011 
-0.0011 
-0.0011 
-00011 
-0.0011 
-0.0011 
-0.0011 
-0.0011 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-0.0004 
-00004 
-0.0004 
-0.0004 
0.0002 
0.0002 
0.0002 

-0.0001 

OPTION _ (EAR 2020 TABLE F-5 

MODEL MODEL 2020 PROP. REPL. PROP PARL ESTIM. ESTIM. 
2020 PROP. H.G DESIGN REPL PIPE PARL. PIPE BOTH REPL. PARAL. 

COEF. DIA. SLOPE FLOW PIPE CAP PIPE CAP. CAP PIPE PIPE 
"B" (In) (Mool) (MGD) (in) (MGD) (in) IMGD) IMGD) COST COST 

00084 90 0.000350 9349 96 99.32 90 83.62 305.73 $92.287.35 $81,111.93 
0.0089 90 0.000375 9610 96 102.85 90 8659 120.62 1,561,64669 1,372,541.04 
0.0089 90 0.000375 96.12 96 102.88 90 86.61 16.04 66,048.79 58,05069 
0.0089 90 0.000375 96.12 96 10288 90 86.61 8661 135,716.69 119.28225 
0.0089 90 0.000376 96.15 96 102.91 90 86.64 160.95 62,429.68 54,86983 
0.0090 90 0.000383 96.91 96 103.85 90 87.43 112.47 787.156.79 691,837.02 
0.0090 90 0.000385 97.14 96 104.12 90 87.66 123.33 361,00639 317,290.77 
0.0091 84 0000558 97.34 90 10558 84 87.84 120.23 344,32808 299,948.02 
0.0091 84 0.000559 97.48 90 105.73 84 87.96 116.99 287,072.60 250,07213 
00091 84 0.000561 97.61 90 105.86 84 88.07 121.89 444,525.17 387,230.81 
0.0091 84 0.000562 97.68 90 105.94 84 88.14 116.85 244,131.00 212.665.22 
0.0091 84 0.000562 97.73 90 10600 84 88.19 11991 200,394.17 174.56559 
0,0091 84 0.000563 97.80 90 106.05 84 88.23 123.42 202,779.82 176,643.75 
0.0058 84 0.000564 104.81 96 126,'4 90 106.20 13592 583,581.76 512,913.65 
0.0058 84 0.000565 10482 96 12617 90 106.22 138.10 89.57301 78,72628 
0.0059 84 0.000566 104.87 96 126.30 90 10633 138.72 461,43674 405,559.63 
0.0059 84 0.000568 104.97 96 126.50 90 106.50 138.02 625,201.54 549,493.54 
00060 84 0.000570 10513 90 106.74 84 88.80 121.03 642,533.69 559,71824 
00060 84 0.000571 10520 90 106.85 84 8889 124.56 318,085.99 277,088.24 
00060 84 0.000572 105.25 90 106.91 84 8894 118.20 120.077 46 104,600.81 
0.0060 84 0.000573 105.30 90 106.97 84 88.99 113.41 133,596,11 116.377.06 
00060 84 0.000575 105.55 90 107.21 84 89.19 120.91 652,07627 568,030.89 
0.0060 84 0.000577 105.75 90 107.42 84 8937 111.26 565,397.84 492,524.34 
00060 84 0.000578 105.82 90 10748 84 89.42 14289 107,354.02 93,51728 
00060 84 0.000581 10607 90 107.78 84 89.67 114.75 641,73848 559,02552 
0.0060 84 0.000582 106.19 90 107.89 84 8976 129.15 274,34916 238,988.61 
0.0034 84 0.000586 112.16 90 10819 84 9001 13079 552,674.40 481,440.81 
0.0034 84 0.000586 11220 90 108.25 84 90.06 131.80 100,197.09 87,28279 
0.0034 84 0.000588 112.29 90 108.38 84 90.17 127.14 244,92621 213,35794 
0.0045 66 0001829 101.61 72 105.43 66 83.60 115.00 590,367.59 496,07277 

2020 Eq. Pop. = 117,402.63 TOTAL ESTIM. CONST. COST = $11,492,69059 $10,030,827.48 
2020 Sew. Ac. = 24,285.65 + Engr., ROW, Financ., Canting. (1,5x) = $17,239,035.89 $15,046,241.22 

Constant Intel Flow = 6.00 

NOTES: UPSTREAM MAIN/STATION Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by FIeld Survey OPTION Sa 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM PARL. PIPE COST 

12/3111999,1041 AM 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on Hydr::oWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used 10 Compute DeSign Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Fl. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = ( 1629.6 x n x MGD*1.54/ 0"'(8/3) J"2, n = 0,0145 
Calculated Design Flow in MGD Based on Computed Coef. "A" and "B" and Design Period Equivalent Populalion and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = [0"(8/3) x s"(1/2) 11629,6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = I 0"(8/3) x 5"(1/2) 11629.6 x n] 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacemenl Pipe = Area of Pipe (Sq. In.) x $0.125/sq in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0. 125/sq. 'In. x length (Ft.) 

COFW Option 5a.xls 

All Cities Served by Cily of Fort Worth 
Big Fossil Outfall. except Richland Hills, but Including 
NRH, Hallam Cily, Marine Creek Area, year 2020 
BFX Area, and Constant 6.0 MGD Intel Facility 
Flow, This Option also includes diversion 
of little Fossil Creek Area in Haltom City 
to this line. Richland Hills omitted from this model 
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BIGFO. jEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feel) 

M402A10000+50 M280AlO3D4+97 102 
M402A1002D+ 17 M402A100OQ+50 1726 
M40ZAlOQ20+90 M402A10020+ 17 73 
M402N0022'40 M402N0020'90 150 
M402A10023+D9 M402A10022+4Q 69 
M402A10028+40 M402A10023+09 870 
M4D2A10032+40 M402NOO28+4D 399 
M402N0036. 79 M402N0032'40 433 
M402N0040'28 M402N0036' 79 361 
M402N0045'95 M402N0040·28 559 
M402N0049'00 M402N0045·95 307 
M402A10Q51 +91 M402A10049+00 252 
M402NOO54'21 M402N0051'91 255 
M4D2A10060+68 M402N0054'21 645 
M402N0061'67 M402A10060+68 99 
M402N0065.95 M402N0061·67 510 
M402A10072+ 77 M402N0065'95 691 
M402A100aQ+ 78 M402NOD72+ 77 808 
M4D2A10085+50 M402A/OO80+ 78 400 
M402A10086+56 M402A10085+50 151 
M402A10088+51 M402A10086+56 168 
M402A10096+65 M402A10088+S1 820 
M402A1Dl 03+ 76 M402A1DD96+65 711 
M402A10105+11 M402A10 1 03+ 76 135 
M402N0109+91 M402A10105+11 807 
M402A10113+Bl M402A10109+91 345 
M402A10117+43 M402A10113+Bl 695 
M402N0120'25 M402A10111+43 126 
M402B/0123'40 M402A10120+ 25 308 
M402B/O 136+ 7 4 M402B/0123+40 1160 

DESIGN CONDITION: OPTION NO. 5a 
DESIGN YEAR: 2050 

NOTES: UPSTREAM MAINIST ATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA. 
MODEL HG. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
80TH CAP. 
EST 1M. REPL. PIPE COST 
ESTIM. PARL PIPE COST 

12/31/1999,1041 AM 

OPTION lEAR 2050 TABLE F-6 

EXIST. 2000 2020 MODEL MODEL 2050 PROP REPL PROP. PARL. ESTIM. ESTIM. 
PIPE MODEL MODEL 2050 2050 PROP H.G. DESIGN REPL PIPE PARL. PIPE BOTH REPL. PARAL. 

EXIST.DIA. CAP. FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE CAP CAP. PIPE PIPE 
(in) (MGD) (MGD) (MGD) "A" "B" (in) (Mool) (MGDl (in I . [MGD) (in) (MGDl IMGDl COST COST 

54 222.11 18.94 83.62 -0.0010 00084 90 0.000350 97.10 96 99.32 90 83.62 305.73 $92.28735 $81,111.93 
54 3403 18.71 86.59 -00011 0.0089 90 0.000375 99.11 96 10285 90 86.59 12062 1,561,646.69 1,372,541.04 
24 -70.57 18.71 86.61 -0.0011 0.0089 90 0.000375 99.13 96 102.88 90 86.61 16.04 66,048.79 58.05069 
24 0.00 18.71 8661 -0.0011 0.0089 90 0.000375 99.13 96 102.88 90 86.61 8661 135,716.69 119,28225 
24 74.31 18.71 86.64 -0.0011 0.0089 90 0.000376 99.15 96 102.91 90 8564 160.95 62,429.68 54,869.83 
54 25.04 18.78 87.43 -0.0011 00090 90 0.000383 99.86 96 10385 90 87.43 112.47 787,156.79 691,837.02 
54 35.67 18.81 87.66 -0.0011 0.0090 90 0.000385 100.08 96 104.12 90 87.66 12333 361,00639 317,290.77 
54 32.39 18.87 87.84 -00011 0.0091 84 0.000558 100.31 90 10558 84 87.84 120.23 344,328.08 299,948.02 
54 29.03 18.92 87.96 -0.0011 0.0091 84 0000559 100.47 90 105.73 84 8796 116.99 287,072.60 250.072.13 
54 33.82 18.97 88.01 -0,0011 0.0091 84 0.000561 100.62 90 105.86 84 8807 12189 444,525.17 387.23081 
54 28.71 18.99 88.14 -0.0011 0.0091 84 0000562 10070 90 10594 84 8814 "685 244.13100 212.665.22 
54 31.72 18.99 88.19 -0.0011 0.0091 84 0.000562 100.74 90 106.00 84 88.19 119.91 200.39417 174.56559 
54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 100.87 90 106.05 84 88.23 123.42 202.779.82 176.64375 
54 29.72 31.63 88.35 -0.0004 0.0058 84 0.000564 117.97 96 12614 90 106.20 13592 583,581.76 512,91365 
54 31.88 3161 88.37 -0.0004 0.0058 84 0.000565 117.96 96 126.17 90 10622 138.10 89,573.01 78.72628 
54 32.39 31.54 88.46 -0.0004 0.0059 84 0.000566 11793 96 126.30 90 106.33 138.72 461.43674 405,559.63 
54 31.52 31.50 88.60 -0.0004 00059 84 0.000568 11799 96 12650 90 106.50 138.02 625,20154 549.49354 
54 32.23 31.45 88.80 -0.0004 00060 84 0.000570 118.08 96 126.78 90 106.74 138.97 731.06056 642,533.69 
54 3567 31.43 88.89 -0.0004 0.0060 84 0.000571 118.12 96 12691 90 106.85 142.52 361,91117 318,085.99 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0000572 118.16 96 12698 90 106.91 136.17 136,621.47 120,077.46 
54 24.42 31.45 88.99 -0.0004 0.0060 84 0.000573 118.23 96 127.05 90 10697 13139 152,002.69 133,596.11 
54 31.72 3156 89.19 -0.0004 0.0060 84 0.000575 118.53 96 127.34 90 10721 138.93 741,917.89 652,07627 
54 21.89 3163 89.37 -00004 00060 84 0.000577 11877 96 127.60 90 107.42 129.31 643.297.10 565.39784 
54 53.47 31.66 89.42 -00004 0.0060 84 0000578 118.85 96 127.67 90 107.48 16095 122,145.02 107,354.02 
54 25.08 31.70 89.67 -0.0004 0.0060 84 0.000581 119,10 96 128.02 90 107.78 13286 730,155.78 641.73848 
54 39.39 31.77 89.76 -0.0004 0.0060 84 0.000582 11926 96 128.15 90 107.89 147.28 312,148.38 274,349.16 
54 40.78 42.22 90.01 0.0002 0.0034 84 0.000586 133.60 96 128.51 90 108.19 148.97 628,820.65 552,67440 
54 41.74 42.22 90.06 0.0002 0.0034 84 0.000586 133.64 96 128.58 90 108.25 149.99 114.00202 100,19709 
54 3697 42.20 90.17 00002 0.0034 84 0.000588 133.69 96 12874 90 108.38 145.35 278.67160 244,926.21 
48 31.40 33.78 8360 -00001 0.0045 66 0.001829 117.16 78 13052 72 10543 13683 692,861 97 590,367.59 

TOTAL ESTIM. CONST. COST = $12,194,932.56 $10,686.17650 F.w. Model Eq. Pop. = 57,207.50 93,267.50 
F.W. Model Sew. Ac. = 9,004.81 20,98'.33 

2050 Eq Pop. = 
2050 Sew. Ac. = 

Constant Intel flow = 

150,439.81 
28,610.82 

6.00 
+ Engr., ROW, Finane., Conting. (1.5x) = $18,292,398.84 $16,029.264,76 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream 81a. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
length of Pipe Segment in Feel 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook.White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 DeSign 
Computed HydrauliC Gradienl Slope of Model Pipe Using Mannings Eqn.: s = ( 1629.6 x n x MGO·1.54! 0"(8/3) }"2. n = 0.0145 
Calculated Oesign Flow in MGD Based on Computed Coef. "A" and "8M and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = [0"(8/3) x 5"(1/2) 11629.6 x n ]/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = (0"(8/3) x 5"(1/2) 11629.6 x n] 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0 125/sq in. x Length (Fl.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0.125/sq. in. x Length (Ft.) 

COFW Option 5a.xls 

OPTION 5a 

All Cities Served by City of Fort Worth 
Big FOSSIl Outfall, except Richland Hills, but including 
NRH, Haltom City. Marine Creek Area. year 2020 
BFX Area, and Constant 6.0 MGD Intel Facihty 
Flow. This Option also includes diversion 
of Uttle Fossil Creek Area in Haltom City 
to thIS line. Richland HIlls omitted from this model. 
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BIG FOe .>EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STAT}ON MAIN/STATION (fee}) 

M402A1000Q+50 M2BOAlO304+97 102 
M402A10020+17 M402A10000+5Q 1726 
M402A10020+90 M402A10020+17 73 
M402N0022+40 M40ZAlOO20+9Q 150 
M402A10023+09 M402N0022+40 69 
M402A1002B+40 M402A10023+09 870 
M402A/OO32+40 M402A10028+4Q 399 
M402A10036+ 79 M402A10032+4Q 433 
M402NOO4Q+2B M402A10036+ 79 361 
M402A10045+95 M402A10040+28 559 
M402A10049+00 M402A10045+95 307 
M402A10051 +91 M402A10Q49+0Q 252 
M402A1oo54+21 M402N0051 +91 255 
M402A10060+68 M402NOO54+21 645 
M402A10061 +67 M402N0060+68 99 
M402A10065+95 M402A10061 +67 510 
M402A1OO72+ 77 M402N0065+95 691 
M402A10080+ 78 M402A10072+ 77 808 
M402N0085+50 M402A10080+78 400 
M40ZAlOO86+56 M402A10085+50 151 
M402A10088+51 M402A10086+56 168 
M402A1oo96+65 M402N0088+51 820 
M402A101 03+76 M402A10096+65 711 
M402A10105+11 M402A10103+76 135 
M402A10109+91 M402A10105+11 807 
M402A10113+81 M402A10109+91 345 
M402N0117 +43 M402A10113+81 695 
M402A10120+25 M402A10117+43 126 
M402B/0123+40 M402A10120+25 308 
M402B/0136+74 M402B/0123+40 1160 

DESIGN CONDITION OPTION NO. Sa 
DESIGN YEAR 2070 

NOTES UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF "A", COEF. "8" 
MODEL PROP DIA. 
MODEL H.G SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 

12/3111999,10:41 AM 

) 
OPTION. {EAR 2070 TABLE F-7 

EXIST. 2000 2020 MODEL MODEL 2070 PROP REPL. PROP PARL ESTIM ESTIM. 
PIPE MODEL MODEL 2070 2070 PROP. H.G. DESIGN REPL. PIPE PARL. PIPE BOTH REPL. PARAL 

EXIST DIA CAP. FLOW ~LO~ COEF COEF DIA SLOPE FLOW PIPE CAP PIPE CAP;} I~AP PIPE PIPE 
(in) (MGD) (MGD) MGD "A" "B" lin} Ifllfootl (MGD) (In) (MGD) (in) (MGD MGDl COST COST 

54 222.11 18.94 83.62 -00010 0.0084 90 0.000350 98.91 96 9932 90 83.62 305.73 $92.287.35 $81,11193! 
54 34.03 18.71 86.59 -0.0011 0.0089 90 0.000375 100.56 96 10285 90 86.59 120.62 1,561,646.69 1.372.54104! 
24 -70.57 18.71 86,61 ·0,00'1 0.0089 90 0.000375 100.58 96 102.68 90 86.61 16.04 66,048.79 58.050.69 
24 0.00 18.71 8661 -0.0011 0.0089 90 0.000375 10058 96 102.88 90 86.61 86.61 135.11669 119,282.25 1 

24 74.31 18.71 86.64 -0.0011 0.0089 90 0.000376 100.60 96 102.91 90 86.64 160.95 62.429.68 54,869.83, 
54 25.04 18.78 87.43 ~O.OO11 00090 90 0.000383 101.28 96 103.85 90 87.43 112.47 787,156.79 691,83702 
54 35.67 18.81 87.66 -00011 0.0090 90 0.000385 101.49 96 104.12 90 87.66 123.33 361,006.39 317,290.771 
54 32.39 18.87 87.84 -0.0011 0.0091 84 0.000558 101.73 90 105.58 84 87.84 120.23 344,328.08 299,94802 
54 29.03 18.92 87.96 -0.0011 00091 84 0.000559 10190 90 105.73 84 87.96 11699 287,07260 250,072 13 
54 33.82 18.97 88.07 -0.0011 0.0091 84 0.000561 102.07 90 105.86 84 88.07 121.89 444,52517 387,230811 
54 28.71 18_99 88.14 -0.0011 0.0091 84 0.000562 102.16 90 105.94 84 88.14 116.85 244,131.00 212,665.22 
54 31.72 18.99 88,19 -0.0011 0.0091 84 0.000562 102.19 90 106.00 84 88.19 119.91 200,394.17 174.565.59 
54 35.19 1906 88.23 -0,0011 0.0091 84 0.000563 102.35 90 106.05 84 88.23 123.42 202,779.82 176,643751 
54 29.72 31,63 88.35 -0.0004 0,0058 84 0,000564 12538 96 126.14 90 106.20 135,92 583.581.76 512,91365 
54 31.88 31.61 8837 -0,0004 0.0058 84 0.000565 125.35 96 126.17 90 106.22 138.10 89.57301 78,726.28 
54 32.39 31.54 88.46 -0.0004 00059 84 0.000566 12529 96 126,30 90 106.33 138,72 461,436,74 405,55963 
54 31.52 31.50 88.60 -0.0004 0,0059 84 0.000568 125.31 96 12650 90 10650 138.02 625.201,54 549.493,54' 
54 32.23 31.45 88.80 -0.0004 0.0060 84 0.000570 125.36 96 126,78 90 106.74 138,97 731,060,56 642,533.69 
54 35.67 31,43 88.B9 -0.0004 0.0060 84 0,000571 125.39 96 126,91 90 106.85 142.52 361,911.17 318,085.99 
54 29.26 31.43 8894 -0.0004 0.0060 84 0000572 125.42 96 126.98 90 106.91 136.17 136,621.47 120,077.46 
54 2442 31.45 88.99 -0,0004 0.0060 84 0.000573 125.49 96 127.05 90 106.97 131,39 152.002,69 133,596.11 
54 31.72 31.56 8919 -0,0004 0.0060 84 0.000575 125.84 96 127.34 90 107.21 13893 741,91789 652,076.27 
54 21.89 31.63 89.37 -0.0004 0,0060 84 0.000577 126.09 96 127.60 90 107,42 129.31 643,297.10 565.397.84 
54 53.47 31.66 89.42 -00004 0.0060 84 0.000578 126.18 96 127.67 90 107.48 160.95 122.14502 107.354,02' 
54 25.08 31.70 89.67 -0.0004 0.0060 84 0.000581 126.43 96 128.02 90 107.78 132,86 730.155.78 641,738.48 
54 39.39 31.77 89.76 -0.0004 00060 84 0.000582 12662 96 128.15 90 107.89 147.28 312.148,38 274,349.16 
54 40.78 42.22 90.01 0.0002 00034 84 0.000586 145.87 96 128.51 90 108.19 148,97 626,620.65 552.674.40 
54 41.74 4222 90.06 0.0002 0.0034 84 0.000586 145.90 96 128.58 90 108.25 149.99 114.002.02 100,197.09 
54 3697 42.20 90.17 0.0002 00034 84 0.000588 14594 96 128.74 90 10838 145.35 278,671.60 244,926.21 
48 31.40 33.78 8360 -0.0001 0.0045 66 0001829 12599 78 130,52 72 10543 136.83 692,861,97 590.367.59' 

F.W, Model Eq. Pop. = 57,20750 93,287,50 
F .W. Model Sew. Ac. = 9,004.81 20,981.33 

2070 Eq, Pop. = 169,512.59 
2070 Sew. Ac. = 31,075.63 

TOTAL ESTIM. CONST. COST = 
+ Engr, ROW, Finane. Conling, (1.Sx) = 

$12.194,93256 $10,686.176.50 
$18,292,398.84 $16,029.264.76 

Conslanllntel Flow = 6,00 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sla. of Pipe Based on City of Fort Worth Master Ptan Designations Stations confirmed by field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGO based on Ft. Worth Masler Plan Data using Colbrook-While equations 
Vear 2000 Flow Rate in Ft. Worth Master Plan based on HydroWol1<s Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorb Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop, + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed HydrauliC Gradient Slope of Model Pipe Using Mannings Eqn.: s = 11629,6 x n x MGD*1.54/ 0"(8/3) 1"2. n = 0.0145 
Calculated Design Flow in MGD 8ased on Computed Coef. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe CapaCity in MGO = 1 0"(813) x s"(1/2) 11629,6 x n 111 54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = 1 0"(8/3) x s"(1/2) /1629 6 x n} /1 ,54 
Combined CapaCity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq, In,) x $O.125/sq. in, x Length (Ft.) 

COFW Option 5a,xls 

OPTION Sa 

All Cities Served by City of Fort Worth 
Big Fossil Outfall. except Richland Hills, but including 
NRH. Haltom City, Marine Creek Area, year 2020 
BFX Area, and Constant 6,0 MGO Intel Facility 
Flow. This Option also includes diversion 
of lillie Fossil Creek Area in Hallom City 
to this hne. Richland Hills omitted from this model, 
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OPT/ON 5b 



BIGFO. ...EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAINISTATION MAINISTATION «(eel) 

TCWSCIOOOO+ 20 19957/0001+32 
TCWSC/0001 +00 TCWSC/OOOQ+20 

TCWSCI0004+27 TCWSCI0001 +00 
TCWSCIOOO9+33 TCWSC/OOO4+27 
TCWSC/OO17-+56 TCWSCIOOO9+33 
TCWSC10019+45 TCWSC10017+56 
TCWSC10025+17 TCWSCIOO19+45 

TCWSCIOO30"'53 TCWSCIOO25+17 
TCWSCIOO3B+89 TCWSC/OO30+53 
TCWSC/OO44+92 TCWSC/OO36+89 
TCWSC/0053+ 70 TCWSC/OO44+92 
TCWSC/OO59+40 TCWSC/0053+ 70 
TCWSC/OO59+99 TCWSC/OO59+40 
TCWSC10066+65 TCWSC10059+99 
TCWSC10076+00 TCWSC10068+65 
TCWSC/A-B/OOOO+OO TCWSC/0076+00 
TCWSC-NOOO3+40 TCWSCJA-B/OOOO+OO 
TCWSC-AlOOO6-+-17 TCWSC-NOO03+40 
TCWSC-AJOOO7+96 TCWSC-AJOO06+ 17 
TCWSC-AJOO15-t30 TCWSC-NOO07+96 
TCWSC·NOO17+50 TCWSC·NOO15+30 
TCWSC-AiOO39+61 TCWSC-AJOO17+50 
TCWSC-BI0001-+-14.8 TCWSC-AJOO39-+-61 
TCWSC-8/0001-t28.94 TCWSC-B/OO01+148 
TCWSC-B/0001 +34.94 TCWSC-810001 +28.94 
TCWSC·BIOOOl +46.94 TCWSC·BIOOOl +34.94 
TCWSC-B/OOO1 +73.07 TCWSC-B/OOOl +46.94 
TCWSC-B/OOO3+02 TCWSC-B/OO01-t73.07 
TCWSC-BJOOO5-t96 TCWSC-B/OO03+02 
TCWSC·BI0008+15 TCWSC-B/0005+96 
TCWSC-B/0011 +93 TCWSC-B/000B+15 
TCWSC-B/OO12+35 TCWSC-B/0011 +93 

DESIGN CONDITION OPTION NO. 5b 
2000 

NOTES UPSTREAM MAIN/STATION 
UPSTREAM MAINISTATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA. 
MODEL HG. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL PIPE COST 

12/3111999,10:41 AM 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTIOt. . EAR 2000 fABLE K·l 

EXIST. 2000 2020 MODEL MODEL 2000 PROP REPl PROP. PARl ESTIM ESTIM 
PIPE MODEL MODEL PROP HG DESIGN REPL. PIPE PARL PIPE BOTH REPL. PARAL 

EXIST. DIA. CAP FLOW ~LO~ COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE (~APJ) CAP PIPE PIPE 
(in) (MGD) (MGO\ MGD "A~ "B" (in) (ftlfoot) (MGD) (in) (MGD) (in) MGD IMGDI COST COST 

36 14207 1084 16.87 0.0029 ·00155 54 0.000217 4.92 36 142.07 0 000 14207 $2.544.69 $0.00 
36 44.89 1086 16.96 0.0029 ·0.0158 54 0.000219 4.93 36 44.89 0 0.00 44.89 10.17875 0.00 
36 13.97 10.91 17.30 0.0031 ·0.0169 54 0.000228 4.95 36 13.97 0 0.00 13.97 41.60565 0.00 
36 10.16 10.95 17.76 0.0033 ·0.D185 54 0000241 4.97 36 10.16 0 000 10.16 64,380.60 0.00 
36 10.25 1098 18.26 0.0036 ·0.0203 54 0.000254 4.98 36 10.25 0 0,00 10.25 104.713.91 0.00 
36 10.00 10.98 18.35 0.0036 -0.0206 54 0.000257 4.98 36 10.00 0 1 0,00 10.00 24,047.30 000 
36 10.20 11.00 18.58 0.0038 -0.0214 54 0.000263 4.99 36 10.20 0 0.00 10.20 72.178.07 0.00 
36 10.29 11.00 1881 0.0039 ·0.0223 54 0.000270 4.99 36 10.29 0 0,00 10.29 68,197.64 000 
36 10.13 11.00 18.99 0.0040 ·0.0230 54 0.000275 4.99 36 10.13 0 0.00 10.13 80.921.08 0.00 
36 10.18 11.02 19.17 0.0041 -0.0236 54 0.000280 5.00 36 10.18 0 0.00 10.18 102,169.22 0.00 
36 10.25 11.02 19.29 0.0042 ·0.0241 54 0.000284 5.00 36 10.25 0 000 1025 111.711.80 000 
36 10.20 11.05 19.33 0.0042 -0.0241 48 0.000534 501 36 10.20 0 0.00 10.20 72,523.61 0.00 
36 9.95 11.07 19.33 0.0041 ·00240 48 0000534 5.02 36 9.95 0 0.00 9.95 7.506.83 0.00 
36 10.22 11.09 19.35 0.0041 -0.0240 48 0.000535 5.03 36 10.22 0 0.00 10.22 110,184.99 0.00 
36 10.04 11.11 19.38 0.0041 -0.0240 48 0.000537 5.04 36 10.04 0 0.00 1004 93,517.28 0.00 
27 12.53 11.34 19.42 0.0040 -0.0231 42 0001099 5.15 27 12.53 0 0.00 12.53 53,677.01 000 
36 10.22 11.16 1940 0.0041 ·00238 48 0.000538 5.06 36 1022 0 0.00 10.22 43,259.69 0.00 
36 10.13 11.18 19.40 00041 ·0.0237 48 0.000538 5.07 36 10.13 0 0.00 10.13 35.24393 000 
30 8.88 11.18 19.40 0.0041 ·00237 42 0.001097 5.07 30 8.88 0 000 8.88 15,815.94 0.00 
30 10.86 11.21 19.40 0.0041 ·0.0236 42 0.001097 5.09 30 10.86 0 0.00 10.86 64.854.20 0.00 
27 21.09 11.23 19.40 0.0041 ·00235 42 0.001097 5.10 27 21.09 0 0.00 21.09 15,745.26 0.00 
27 6.66 11.32 19.40 0.0040 ·00231 42 0.001097 5.14 27 6.66 0 0.00 6.66 158.239.83 0.00 
27 8.08 0.23 ·016 ·0.0002 0.0017 30 0.000000 010 27 808 0 0.00 8.08 715.69 000 
16 -16.02 0.23 -0.16 ·0.0002 0.0017 30 0.000000 010 16 -16.02 0 000 -16.02 326.73 0.00 
16 0.00 0.23 -0.16 ·0.0002 0.0017 30 0.000000 0.10 16 0.00 0 0.00 0.00 150.80 0.00 
16 0.00 021 ·0.16 ·00002 00016 30 0.000000 0.10 16 0.00 0 0.00 0.00 301.59 000 
16 11.50 0.21 -0.14 ·0.0002 0.0015 30 0000000 0.10 16 11.50 0 0.00 11.50 628.32 0.00 
27 8.97 11.37 1942 0.0040 ·00230 42 0.001099 5.16 27 8.97 0 0.00 8.97 21.61394 0.00 
30 11.53 11.39 19.42 0.0040 ·00229 42 0.001099 5.17 30 11.53 0 0.00 11.53 26,065.38 0.00 
27 9.86 ·0.02 0.00 0.0000 ·0.0001 30 0.000000 -0.01 27 9.86 0 0.00 986 10.735.40 0.00 
27 25.47 9.24 12.30 00013 ·0.0052 30 0.002653 4.19 27 25.47 0 0.00 25.47 25.764.96 0.00 
27 24.49 9.27 12.30 0.0013 -0.0051 27 0.004654 421 27 24.49 0 0.00 24.49 6.083.39 000 

F.W. Model Eq. Pop. = 17.-430.50 20,657.50 2000 Eq. Pop. = 7,909.96 TOTAL ESTIM. CONST. COST: $1,446,20347 
F .W. Model Sew. Ac, = 2,550.82 2,764.11 2000 Sew.Ac. = 1,157.56 + Engr., ROW, Finane" Conling. (1.5xl = $2,169.305.20 

$000 
$0.00 

Assume Rehab Cost = 0.33 x Repl. Cost = $715.870.72 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field SUf\ley 
Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confinned by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorXs Calculations 
Year 2020 Flow Rate in FI. Worth Master Plan based on HydroWorXs Calculations 
Calibration Coeficients used to Compute Oesign Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydrautic Gradient Slope of Model Pipe USing Mannings Eqn.: s = 116296 x n x MGO*1.541 0"(8/3) ]"2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coet. "N and "B" and Design Period Equivatent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Capacity of Replacement Pipe in MGO based on FI. Worth Master Plan Data using Colbrook-White equations 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (D"{8J3) x s"(1/2) 11629.6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. tn.) x $0.125/sq. in. x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0. 125/sq. in. x Length (Ft.) 

TCWSC Option 5b.xls 

OPTION 5b 

Includes Flow only from 
Richland HIlls, North 
Richland Hills now is assumed 
to be diverted to the proposed 
City of Fort Worth Outfall Sewer 
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BIG FOe _EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION 

TCWSCIOOOQ+2O 
TCWSC/OOOl +00 
TCWSC/0004+27 
TCWSCIOOO9+33 
TCWSCJOO17+56 
TCWSC/0019+45 
TCWSC/0025+17 
TCWSCIOO30+53 
TCWSCID036+B9 
TCWSC10044+92 
TCWSC/OO53+70 
TCWSCIOO59+40 
TCWSCIOO59+99 
TCWSC/OO68-t65 
TCWSC/0076+00 
TCWSC/A·B/OOOO+OO 
TCWSC-A/OOO3+40 
TCWSC-NOO06+17 
TCWSC-NOO07+96 
TCWSC-NOO15+30 
TCWSC-NOO17+50 
TCWSC-NOO39+61 
TCWSC-810001+14.6 
TCWSC-B/OOOl +28.94 
TCWSC-B/OOQl +34.94 
TCWSC-B/OOOl +46.94 
TCWSC-8/0001 +73.07 
TCWSC-B/OOO3+02 
TCWSC-B/0005+96 
TCWSC-B/0008+1S 
TCWSC-8/0011+93 
TCWSC·BI0012+35 

DESIGN CONDITION' 

NOTES: 

MAIN/STATION 

L9957/0001+32 
TCWSC/0000+20 
TCWSC/OOO1+00 
TCWSC/0004+27 
TCWSC/OOO9+33 
TCWSC/0017+56 
TCWSC/OD19+45 
TCWSC/0025+ 17 
TCWSC/OO30+53 
TCWSC10036+89 
TCWSC/OO44+92 
TCWSCIOO53+70 
TCWSC/OO59+40 
TCWSC/OO59+99 
TCWSCf0068+65 
TCWSC/0076+00 
TCWSC/A-8/0000+00 
TCWSC·NOO03+40 
TCWSC-NOO06+17 
TCWSC-NOOO7+96 
TCWSC-NOO15+30 
TCWSC-A/OO17+50 
TCWSC-N0039+61 
TCWSC-B/0001+14.8 
TCWSC-B/OOOl +28.94 
TCWSC-B/OOOl +34.94 
TCWSC-B/OO01+46.94 
TCWSC-B/OOOt + 73.07 
TCWSC-B/OO03+02 
TCWSC-B/OOOS+96 
TCWSC-8/0008+15 
TCWSC·B/OO11 +93 

OPTION NO. 5b 
2005 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPl. PIPE 
REPL. PIPE CAP. 
PROP. PARL PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12/31/1999.10:41 AM 

(feel) 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
666 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 
85 

OPTION (EAR 2005 TABLE J·2 

EXIST. 2000 2020 MODEL MODEL 2005 PROP. REPL. PROP PARL. ESTIM. 
PIPE MODEL MODEL PROP. H.G. DESIGN REPL. PIPE PARL PIPE BOTH REPL. 

EXIST. DIA CAP. FLOW FLOW COEF COEF. DIA SLOPE FLOW PIPE CAP. PIPE CAP. CAP. PIPE 
(in) (MGD) (MGD) (MGD) "A" "B" (in) (ftlfool) (MGD) (in) (MGD) (in) --.LMGD) (MGD) COST 

36 142.07 10.84 1687 00029 ·0,0155 54 0.000217 5.23 36 14207 0 0.00 142.07 $2.544.69 
36 44.89 10.86 16.96 0.0029 ·0.0158 54 0.000219 524 36 44.89 0 0.00 44.89 10.178.75 
36 13.97 10.91 17.30 0.0031 ·0.0169 54 0.000228 5.26 36 1397 0 000 13.97 41,605.65 
36 10.16 10.95 17.76 0.0033 -0.0185 54 0.000241 5.28 36 10.16 0 0.00 10.16 64,380.60 
36 10.25 10.98 18.26 0.0036 ·00203 54 0.000254 5.29 36 10.25 0 0.00 1025 104.713.91 
36 10.00 10.98 18.35 0.0036 ·0.0206 54 0.000257 5.29 36 10.00 0 UOO 10.00 24,047.30 
36 10.20 11.00 18.58 0.0038 ·00214 54 0.000263 5.30 36 10.20 0 0'.00 10.20 72,77807 
36 10.29 1100 18.81 0.0039 ·0.0223 54 0.000270 5.30 36 1029 0 0,00 10.29 68,197.64 
36 10.13 1100 18.99 0.0040 ·0.0230 54 0.000275 5.30 36 10.13 0 0.00 10.13 80,921.08 
36 10.18 1102 19.17 0.0041 -0.0236 54 0.000280 5.31 36 10.18 0 0.00 10.18 102,169.22 
36 10.25 1102 19.29 0.0042 -0,0241 54 0000284 5.31 36 10.25 0 0.00 10.25 111,711.80 
36 10.20 11.05 19.33 0.0042 ·0.0241 48 0.000534 5.33 36 1020 0 0.00 1020 72,523.61 
36 9.95 11.07 19.33 0.0041 ·00240 48 0000534 5.34 36 9.95 0 0.00 995 7,50683 
36 10.22 11,09 19.35 0.0041 ·0,0240 48 0.000535 5.35 36 10.22 0 0.00 10.22 110,184.99 
36 10.04 11.11 1938 0.0041 ·00240 48 0.000537 5.36 36 10.04 0 000 10.04 93,517.28 
27 12.53 11.34 19.42 0.0040 ·0.0231 42 0.001099 547 27 1253 0 000 12.53 53,677.01 
36 10.22 11.16 19.40 0.0041 ·00238 48 0,000538 5.38 36 10.22 0 0.00 10.22 43.259.69 
36 10.13 11.18 19.40 0.0041 ·0.0237 48 0.000538 539 36 10.13 0 0.00 10.13 35,243.93 
30 8.88 11.18 1940 00041 ·0.0237 42 0001097 5.39 30 8.88 0 000 8.88 15.815.94 
30 10.86 11.21 19.40 0.0041 -0.0236 42 0.001097 5.40 30 10.86 0 000 10.86 64,854,20 
27 21.09 11.23 19.40 0.0041 ·00235 42 0.001097 5.41 27 21.09 0 000 21.09 15,745.26 
27 6.66 11.32 19.40 0.0040 ·0.0231 42 0.001097 5.46 27 6.66 0 0.00 6.66 156,239.63 
27 8.08 0.23 -0.16 ·0.0002 0.0017 30 0.000000 0.11 27 8.08 0 0.00 8.08 715.69 
16 ·16.02 023 ·0.16 ·0.0002 0.0017 30 0000000 0.11 16 ·16.02 0 0.00 -1602 32673 
16 000 023 ·0.16 ·0.0002 0.0017 30 0.000000 0.11 16 000 0 0.00 000 150.80 
16 0.00 0.21 -0.16 -0.0002 0.0016 30 0.000000 0.10 16 000 0 000 0.00 30159 
16 1150 0.21 ·0.14 ·0.0002 0.0015 30 0.000000 0.10 16 11.50 0 000 11.50 628.32 
27 8.97 11.37 19.42 0.0040 ·0.0230 42 0.001099 5.48 27 8.97 0 000 8.97 21.613.94 
30 11.53 11.39 19.42 0.0040 ·00229 42 0.001099 5.49 30 11.53 0 0.00 11.53 26,065.38 
27 9.86 ·002 000 0.0000 -0.0001 30 0.000000 -0.01 27 9.86 0 0.00 9.86 10,735.40 
27 25.47 9.24 12.30 0.0013 ·0.0052 30 0.002653 4.45 27 25.47 0 0.00 25.47 25.764.96 
27 24.49 9.27 12.30 0.0013 -0.0051 27 -

0004654 4.47 27 24.49 0 0.00 24.49 6.083.39 

F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac. = 

17,430.50 20,657.50 
2,55082 2,76411 

2005 Eq. Pop. = 
2005 Sew. Ac. = 

8,402.56 
1,22965 

TOTAL ESTIM CON ST. COST = 
+ Engr .. ROW. Financ .. Conling. (1 5x) = 
Assume Rehab. Cost = 0.33 x Repl. Cost :;; 

$1,446,203.47 
$2.169,305.20 

$715.870.72 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe USing Mannings Eqn.: s = [ 1629.6 x n x MGD*1.54 I 0"(813) J"2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Capacity of Replacement Pipe in MGD based on Ft Worth Master Plan Data using Colbrook·While equations 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (0"(8/3) x 5"(1/2) 11629.6 x n) 11 54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0.125/sq in x length (Fl.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq, In.) x $O.125/sq. In. x length (Ft.) 

OPTION 5b 

Includes Flow only from 
Richland Hills. North 
Richland Hills flow is assumed 
to be diverted to the proposed 
City of Fort Worth Outfall Sewer 

ESTIM 
PARAL. 

PIPE 
COST 

$0.00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
000 
0.00 
000 

0.001 
000 
0.00 
000 
0.00 
0.00 
000 
0.00 
0.00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
000 

$0.00 
$0.00 
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BIG FOe >EWER STUDY 

UPSTREAM DOWNSTREAM lENGTH 
MAIN/STATION MAIN/STATION 

TCWSC/0000+20 19957/0001'32 
TCWSC/OOOl +00 TCWSC/0000'20 
TCWSC/OOO4+27 TCWSC/OOO 1 +00 
TCWSC/OOO9+33 TCWSC/OOO4+27 
TCWSCIOO17+56 TCWSC/OOO9+33 
TCWSCIOO19+45 TCWSC/OO17+56 
TCWSCI0025'17 TCWSC/OO19+45 
TCWSC/OO30+S3 TCWSC/OO25+17 
TCWSCIOO36+89 TCWSC/OO30+53 
TCWSC/OO44+92 TCWSCIOO36+89 
TCWSC/OO53+ 70 TCWSC/0044+92 
TCWSC/OO59+40 TCWSCID053+ 70 
TCWSC/OO59+99 TCWSC/0059+40 
TCWSC/0068+65 TCWSC/0059+99 
TCWSC/0076+00 TCWSCIOO68+65 
TCWSC/A-B/OOOO+OO TCWSC/0076+00 
TCWSC-AIOO03+40 TCWSC/A-BIOOOO+OO 
TCWSC-NOO06+17 TCWSC-NOOO3+40 
TCWSC-NOO07+96 TCWSC-NOO06'17 
TCWSC-AIOO15+30 TCWSC-N0007'96 
TCWSC-AIOO17'50 TCWSC-NOO15+30 
TCWSC-N0039+61 TCWSC-A/OO17·50 
TCWSC-B/0001'148 TCWSC-N0039'61 
TCWSC-BIO001 +28.94 TCWSC-B/OOO1+14,8 
TCWSC-B/0001·3494 TCWSC-BI0001+28.94 
TCWSC-B/OOO1+46.94 TCWSC-B/0001+34,94 
TCWSC-8/0001+ 73.07 TCWSC-BI0001 +46.94 
TCWSC-BIOO03+02 TCWSC-B/0001 + 73.07 
TCWSC-B/OO05+96 TCWSC-B/OO03+02 
TCWSC-B/0008+15 TCWSC-B/OOO5+96 
TCWSC-B/0011 +93 TCWSC-8/0008+15 
TCWSC-B/0012+35 TCWSC-B/0011 +93 

DESIGN CONDITION' OPTION NO_ 5b 
2010 

NOTES UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
lENGTH 
EXISTDIA, 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G, SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARl. PIPE COST 

12/3111999,10:41 AM 

(feet) 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTION (EAR 2010 

EXIST. 2000 2020 MODEL MODEL 2010 PROP. REPl PROP PARL. ESTIM 
PIPE MODEL MODEL PROP. H.G. DESIGN REPl PIPE PARL. PIPE BOTH REPL. 

EXIST.DIA CAP. FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP. PIPE CAP. 
((AP)I 

PIPE 
(in) (MGD) (MGD) (MGD) "A" "B" (in) (ft/foot) (MGD) (in) (MGD) (in) (MGOI MGD COST 

36 142.07 10.84 1687 0.0029 -0.0155 54 0.000217 6.27 36 142.07 0 000 142.07 $2,544,69 
36 44,89 10.86 16.96 0,0029 -00158 54 0.000219 6.29 36 44.89 0 0.00 44.89 10,178.75 
36 13.97 1091 17.30 0.0031 -0.0169 54 0000228 6.37 36 13,97 0 0.00 1397 41,605.65 
36 10.16 10.95 17.76 0,0033 -0.0185 54 0.000241 6.46 36 10,16 0 0.00 10.16 64,380.60 
36 10.25 10.98 1826 0.0036 -0,0203 54 0,000254 6.56 36 10.25 0 0,00 10.25 104.713.91 
36 10.00 10.98 18.35 0.0036 -0.0206 54 0000257 6.58 36 10.00 0 ogo 1000 24,047,30 
36 10.20 11.00 18.58 0.0038 -0.0214 54 0.000263 6.63 36 10.20 0 O. 0 10.20 72,77807 
36 10.29 11.00 18.81 0.0039 -0.0223 54 0.000270 667 36 10.29 0 0.00 10.29 68,197.64 
36 10.13 11.00 18.99 0.0040 -0.0230 54 0.000275 6.70 36 10.13 0 0.00 10.13 80,921,08 
36 10.18 11.02 19.17 0.0041 -0.0236 54 0.000280 6.74 36 10.18 0 0.00 10.18 102.169.22 
36 10_25 11.02 19,29 0.0042 -0,0241 54 0.000284 6.76 36 10.25 0 0.00 10.25 111,711.80 
36 10,20 11.05 19.33 0.0042 -0,0241 48 0.000534 6.78 36 10.20 0 0,00 10.20 72,523,61 
36 995 1107 19.33 0.0041 -0,0240 48 0.000534 6.79 36 9.95 0 0.00 995 7,506.83 
36 10.22 11.09 19.35 0.0041 -0.0240 48 0.000535 680 3. 10.22 0 0,00 1022 110.184.99 
36 1004 11.11 19.38 0,0041 -0.0240 48 0.000537 6.81 36 1004 0 0,00 10,04 93,517.28 
27 12.53 1134 19.42 0.0040 -00231 42 0001099 6.88 27 12.53 0 0.00 12.53 53,677.01 
36 10,22 11.16 19.40 0,0041 -0.0238 48 0.000538 6.82 36 10.22 0 0.00 10.22 43,25969 
36 10.13 11.18 19.40 0.0041 -00237 48 0,000538 683 36 10.13 0 0.00 10.13 35,24393 
30 8.88 11,18 19.40 0.0041 -00237 42 0.001097 6.83 30 8.88 0 0,00 8.88 15,815.94 
30 1086 11.21 19,40 0,0041 -0.0236 42 0.001097 684 30 10.86 0 000 10.86 64,854.20 
27 2109 11.23 19.40 0.0041 -00235 42 0,001097 6.85 27 2109 0 0,00 2109 15,745.26 
27 666 11.32 19.40 0.0040 -0.0231 42 0.001097 687 27 6.66 0 0.00 6.66 158.239.83 
27 8.08 0.23 -0.16 -00002 0.0017 30 0.000000 0.04 27 808 0 000 8.08 715.69 
16 -16.02 0.23 -0,16 -0.0002 0.0017 30 0000000 004 16 -16.02 0 0.00 -16.02 326.73 
16 0.00 0.23 -0.16 -0.0002 00017 30 0.000000 0.04 16 000 0 0.00 0.00 150.80 
16 000 0.21 -016 -00002 0.0016 30 0.000000 0.03 16 0.00 0 0.00 000 301.59 
16 1150 0.21 -0.14 -00002 00015 30 0.000000 0.04 16 11.50 0 0.00 11.50 62832 
27 8.97 11.37 19.42 0,0040 -0.0230 42 0.001099 689 27 8.97 0 0.00 8.97 21,613.94 
30 1153 11.39 19.42 00040 -0.0229 42 0,001099 6.90 30 11.53 0 0.00 11.53 26,065,38 
27 9.86 -002 000 0.0000 -0.0001 30 0,000000 -001 27 9.86 0 0.00 9.86 10,735.40 
27 25.47 9.24 12.30 0.0013 -00052 30 0002653 4.96 27 25.47 0 0.00 25.47 25.764.96 
27 24.49 9.27 12,30 00013 -0.0051 27 0,004654 4.97 27 24.49 0 000 2449l"" 6,083.39 

F,W. Model Eq. Pop. = 17,430.50 20,657,50 
F .W. Model Sew, Ac. = 2,550.82 2,764.11 

2010 Eq Pop. = 8.895.16 TOTAL ESTIM. CONST COST· $1.446,203.47 
2010 Sew. Ac. = 1,254,35 + Engr" ROW, Financ., Canting, (1.5x) = $2,169,305.20 

Assume Rehab. Cost = 0.33 x Repl. Cost = $715,870.72 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn .. s = [ 16296 x n x MGO-l,54 I 0 4 (8/3) ]42, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coef. MA" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

Capacity of Replacement Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (D4(8/3) x s4(1I2) 11629,6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Nea of Pipe (Sq. In.) x $0, 125/sq in. x length (Ft) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.l x $0, 125/sq in. x length (Ft.) 

TCWSC Option 5b.xls 

OPTION 5b 

Includes Flow only from 
Richland Hills, North 
Richland Hills flow is assumed 
to be diverted to the proposed 
City of Fort Worth Outfall Sewer 

TABLE J-3 

ESTIM. 
PARAL. 

PIPE 
COST 

$0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
0,00; 
0.00 
000 
0.00 
000 
0.00 
O,OOi 
000 
0.00 
0.00 
000 
0.00 
0.00 
000 
000 
0.00 
000 
000 
000 
000 
0.00 
000 
0,00 

$0.00 
$000 
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BIG FO~_ ,jEWER STUDY 

UPSTREAM 
MAIN/STATION 

TCWSCI0000+20 
TCWSC/oOOl +00 
TCWSCIOOO4+21 
TCWSC/OOO9+33 
TCWSG/OO17+56 
TCWSC/0019+45 
TCWSC!OO25+17 
TCWSCID030+53 
TCWSC/OO36+69 
TCWSC/D044+92 
TCWSCIO053+ 70 
TCWSC10059'40 
TCWSC/0059'99 
TCWSC/0068'65 
TCWSC10076'00 
TCWSC/A-B/OOOO+OO 
TCWSC-NOOO3+40 
TCWSC-NOO06'17 
TCWSC-NOOO7+96 
TCWSC-AI001S+30 
TCWSC-AlOO17+50 
TCWSC-NOO39+61 
TCWSC-B/OOO1+14.B 
TCWSC-B/OOOl +28.94 
TCWSC-B/OOOl +34.94 
TCWSC-B/OOOl +46.94 
TCWSC-B/0001 +73.07 
TCWSC-B/OO03+02 
TCWSC-B/0005+96 
TCWSC-BI0008""5 
TCWSC-B/001''''93 
TCWSC~B/0012"'35 

DESIGN CONDITION' 

NOTES 

DOWNSTREAM LENGTH 
MAIN/STATION (feet) 

19957/0001 +32 
TCWSC10000+20 
TCWSC/Q001 +00 
TCWSC/Qa04+27 
TCWSC/OOO9+33 
TCWSC/o017+56 
TCWSC10019+45 
TCWSC/OO25+17 
TCWSC/OO30+53 
TCWSC/OO36+89 
TCWSC/OO44+92 
TCWSCIO053+ 70 
TCWSC/Q059+40 
TCWSCIOO59+99 
TCWSCID06B+65 
TCWSC/OO76+QO 
TCWSC/A-B/OOOO'OO 
TCWSC-Ai0003'40 
TCWSC-AlOOO6+17 
TCWSC-AlQOO7+96 
TCWSC-AlOO1S+30 
TCWSC-NOO17'50 
TCWSC-NOO39+61 
TCWSC-B/OOO1+14.B 
TCWSC-BIOOOl +28.94 
TCWSC-B/OOOl +34.94 
TCWSC-B/0001 +46.94 
TCWSC-B/0001 +73.07 
TCWSC-B/OO03+02 
TCWSC-S/0005+96 
TCWSC-B/Q008""5 
TCWSC-B/OO11"'93 

OPTION NO. 5b 
2015 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S­
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM PARL. PIPE COST 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 

6 
12 
25 

302 
295 
150 
360 
85 

12131/1999,10:41 AM 

OPTION _ lEAR 2015 TABLE J-4 

EXIST. 2000 2020 MODEL MODEL 2015 PROP. REPL. PROP. PARL. ESTIM. 
PIPE MODEL MODEL PROP. H.G. DESIGN REPL. PIPE PARL. PIPE BOTH REPL 

EXIST. DIA CAP. FLOW ~LOW COEF. COEF. OIA SLOPE FLOW PIPE CAP PIPE CAP CAP. PIPE 
(in) (MGD) (MGDI MGDI "A" "B" (in) fftlfoot) (MGD) (in) (MGD) (in) (MGD) (MGDI COST 

36 142.07 10.84 16.87 0.0029 -0.0155 54 0.000217 6.96 36 14207 0 000 14207 $2.544.69 
36 44.89 10.86 16.96 0.0029 -00158 54 0.000219 6.99 36 44.89 0 0.00 44.89 10,178.75 
36 13.97 10.91 17.30 0.0031 ·0.0169 54 0.000226 7.11 36 13.97 0 0.00 1397 41,605.65 
36 10.16 10.95 17.76 0.0033 ·0.0185 54 0.000241 7.26 36 10.16 0 0.00 10.16 64.380.60 
36 10.25 10.98 18.26 0.0036 -0.0203 54 0.000254 7.43 36 10.25 0 000 1025 104,713.91 
36 10.00 10.98 18.35 0.0036 -0.0206 54 0000257 7.45 36 10.00 0 0.00 10.00 24.047.30 
36 10.20 11.00 1858 0.0038 -0.0214 54 0.000263 7.53 36 10.20 0 0,00 10.20 72.77807 
36 10.29 11.00 18.81 0.0039 -0,0223 54 0_000270 7.60 36 10.29 0 000 1029 68,197.64 
36 10.13 11.00 18.99 0.0040 -0.0230 54 0.000275 7.66 36 10.13 0 0.00 10.13 80,92'.08 
36 10.18 11.02 19.17 0.0041 -0.0236 54 0.000280 772 36 10.18 0 0.00 10.18 102,169.22 
36 10.25 11.02 19.29 00042 -00241 54 0.000284 7.76 36 10.25 0 0.00 10.25 111,711.80 
36 1020 11.05 1933 0.0042 -0.0241 48 0.000534 7.78 36 10.20 0 000 1020 72.52361 
36 9.95 11.07 19.33 0.0041 -0.0240 48 0000534 7.78 36 9.95 0 0,00 9.95 7,506.83 
36 10.22 11.09 19.35 0.0041 -0.0240 48 0.000535 7.79 36 10.22 0 000 10.22 110,184.99 
36 1004 11.11 19.38 0.0041 -0.0240 48 0.000537 7.80 36 10.04 0 000 1004 93.51728 
27 12.53 11.34 19.42 0.0040 -0.0231 42 0.001099 7.85 27 12.53 0 0.00 12.53 53.677.01 
36 10.22 11.16 19.40 0.0041 -0.0238 48 0.000538 7.81 36 10.22 0 0.00 10.22 43.25969 
36 10.13 11.18 19.40 0.0041 -0.0237 48 0.000538 7.82 36 10.13 0 000 10.13 35.24393 
30 8.88 11.18 19.40 0.0041 -0.0237 42 0001097 7.82 30 8.Ba 0 0.00 8.88 15.81594 
30 10.86 11.21 1940 00041 -0.0236 42 0.001097 7.82 30 1086 0 0,00 1086 64.854.20 
27 21.09 11.23 19.40 0.0041 -0.0235 42 0.001097 7.82 27 2109 0 000 21.09 15.745.26 
27 6.66 11.32 19.40 0.0040 -00231 42 0.001097 7.84 27 6.66 0 0.00 666 158.239.83 
27 8.08 0.23 -0.16 -0.0002 0.0017 30 0.000000 -0.02 27 808 0 0.00 808 71569 
16 -16.02 0.23 -0.16 -0,0002 O,D017 30 0000000 -0.02 16 -16.02 0 0.00 ·16.02 326.73 
16 0.00 0.23 -0.16 -0.0002 0.0017 30 0.000000 -002 16 0.00 0 0.00 000 150.80 
16 0.00 0.21 -0.16 -0.0002 0.0016 30 0000000 -0.02 16 0,00 0 0,00 0.00 301.59 
16 11.50 0.21 -0.14 -0.0002 0.0015 30 0.000000 -0.01 16 11.50 0 000 11.50 62832 
27 8.97 11.37 19.42 0.0040 -00230 42 0.001099 7.85 27 8.97 0 0.00 8.97 21.61394 
30 11.53 11.39 19.42 0.0040 -00229 42 0.001099 7.85 30 11.53 0 0.00 11.53 26.065.38 
27 9.86 -0.02 0.00 0.0000 -00001 30 0.000000 0.00 27 9.86 0 0.00 9.86 10.735.40 
27 25.47 9.24 12.30 0.0013 -0.0052 30 0.002653 5.27 27 2547 0 0.00 2547 25.16496 
27 24.49 9.27 12.30 0.0013 -00051 27 0.004654 5.28 27 24.49 0 0.00 24.49 6.083.39 

F.W. Model Eq. Pop. = 
F .W. Model Sew. Ac. = 

17,430.50 20,657.50 
2,550.82 2,76411 

2015 EQ Pop. = 
2015 Sew. Ac. = 

9,134.77 
1.25435 

TOTAL ESTIM CONST COST" 
... Engr., ROW, Finane., Canting (1.5x) = 
Assume Rehab. Cost = 0.33 x Rep!. Cost = 

$1,446.20347 
$2,169,305.20 

$715,870.72 

Upstream Sla. of Pipe Based on Cily of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confinned by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook~White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = 11629 6 x n x MGO"".54 I 0"'(8/3) ]"'2. n = 0.0145 
Calculated DeSign Flow in MGO Based on Computed Coef. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Capacity of Replacement Pipe in MGD based on Ft. Worth Masler Plan Data using Colbrook-White equations 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = [0"'(8/3) x 5"'(1/2) 11629 6 x n 1/1.54 
Cotnbined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0.125/sq in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In) x $0 125/sq. in. x Length (Ft.) 

OPTION 5b 

Includes Flow only from 
Richland Hills. North 
Richland Hills flow is assumed 
to be diverted to the proposed 
City of Fort Worth Outfall Sewer 

ESTIM 
PARAL. 

PIPE 
COST 

$000 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O,no 
0.00 
0,00 
000 
0.00 
000 
0.00 
0,00 
000 
0.00 
000 
0.00 
0.00 
0.00 
000 
0.00 
000 
0.00 
000 

$0.00 
$0.00 
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BIG FO" ~EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION 

TCWSC/OOaQ+20 
TCWSCI0001 +00 
TCWSCfOOO4+27 
TCWSC/OOO9+33 
TGWSC/OOl1+56 
TCWSC/OO19+45 
TCWSC/OO25+11 
TCWSC10030+53 
TCWSC10036+89 
TCWSC/OO44+92 
TCWSC/0053+ 70 
TCWSC/OO59+40 
TCWSC/0059+99 
TCWSC/OO68+65 
TCWSC10076+00 
TCWSC/A-B/OOOO+OO 
TCWSC-AlOO03+40 
TCWSC-NOO06+17 
TCWSC-AJoo07+96 
TCWSC-NOO15+30 
TCWSC-NOO17+50 
TCWSC-N0039+61 
TCWSC-B/OO01+14.B 
TCWSC-B/OO01+28.94 
TCWSC-B/OOOl +34.94 
TCWSC-810001 +46.94 
TCWSC-BIOOOl +7307 
TCWSC-B/0003+02 
TCWSC-8/0005+96 
TCWSC-B/0008+15 
TCWSC-8/00 11 +93 
TCWSC-B/D012+35 

DESIGN CONDITION 

NOTES 

MAIN/STATION 

199571DQ01+32 
TCWSC/0000+20 
TCWSCtOOO1 +00 
TCWSC/OOO4+27 
TCWSCfOOO9+33 
TCWSC/OO17+56 
TCWSC/Q019+45 
TCWSCIOO25+17 
TCWSC/0030+53 
TCWSC/OO36+89 
TCWSCJOO44+92 
TCWSC/OO53+70 
TCWSCJOO59+40 
TCWSC/0059+99 
TCWSC/0068+65 
TCWSC/0076+00 
TCWSCfA-B/OOOO+OO 
TCWSC-NOO03+40 
TCWSC-AJOO06+17 
TCWSC-N0007+96 
TCWSC-NOO15+30 
TCWSC-NOO17+50 
TCWSC-NOO39+61 
TCWSC-B/0001+14.8 
TCWSC-B/0001+28.94 
TCWSC-8/0001+34.94 
TCWSC-8/0001 +46.94 
TCWSC-B/OOOl + 73.07 
TCWSC-BID003+D2 
TCWSC-B/OD05+96 
TCWSC-B/0008+1S 
TCWSC-8/001 1 +93 

OPTION NO, 5b 
2020 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL, PIPE CAP, 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM PARL. PIPE COST 

12131/1999.10:41 AM 

(feel) 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTION (EAR 2020 

EXIST. 2000 2020 MODEL MODEL 2020 PROP 
PIPE MODEL MODEL PROP. H.G DESIGN REPL. 

EXIST. DIA CAP. FLO~ ~LOW COEF 
(in) (MGD) (MGD MGOl "A" 

36 14207 1084 16.87 0.0029 
36 44.89 10.86 16.96 0,0029 
36 13.97 10.91 17.30 0.0031 
36 10.16 10.95 17,76 0.0033 
36 10.25 10.98 18,26 0.0036 
36 1000 1098 18.35 0.0036 
36 10.20 11.00 18.58 0.0038 
36 10.29 11.00 18.81 00039 
36 10,13 11.00 18.99 0.0040 
36 10,18 11.02 19.17 00041 
36 10.25 11.02 19.29 0.0042 
36 10.20 11.05 19.33 0.0042 
36 9.95 11.07 19.33 0.0041 
36 10.22 11.09 19.35 0.0041 
36 10.04 11.11 19.38 0.0041 
27 12,53 11.34 19.42 0.0040 
36 10.22 11.16 19.40 0.0041 
36 10.13 11.18 19.40 0.0041 
30 888 11.18 19.40 0.0041 
30 10.86 1121 19.40 0.0041 
27 21.09 11.23 1940 00041 
27 6.66 11.32 19.40 0.0040 
27 8.08 0.23 -0.16 -0.0002 
16 -16.02 0.23 -0.16 -0.0002 
16 0.00 0.23 -0.16 -0.0002 
16 0.00 0.21 -0.16 -0.0002 
16 11.50 0.21 -0.14 -0.0002 
27 8.97 11.37 1942 0.0040 
30 11.53 11.39 19.42 0.0040 
27 9.86 -0.02 000 00000 
27 25.47 9.24 12.30 0.0013 
27 24.49 9.27 12.30 0.0013 

F.W Model Eq. Pop. >:: 17.430.50 20.657.50 
F.W. Model Sew. Ac. >:: 2,550.82 2.764.11 

COEF. 
"6" 

-0.0155 
-0.0158 
-0.0169 
-0.0185 
-00203 
-0,0206 
-0,0214 
-0.0223 
-0.0230 
-00236 
-0.0241 
-0.0241 
-0.0240 
-0.0240 
-0.0240 
-00231 
-0.0238 
-00237 
-0.0237 
-0.0236 
-0.0235 
-0.0231 
0.0017 
0.0017 
0.0017 
0.0016 
0.0015 

-0.0230 
-0.0229 
-00001 
-0.0052 
-00051 

DIA. SLOPE 
lin} (Moo{) 

54 0.000217 
54 0000219 
54 0.000228 
54 0,000241 
54 0.000254 
54 0.000257 
54 0000263 
54 0.000270 
54 0.000275 
54 0,000280 
54 0.000284 
48 0.000534 
48 0,000534 
48 0.000535 
48 0.000537 
42 0.001099 
48 0000538 
48 0000538 
42 0.001097 
42 0.001097 
42 0001097 
42 0.001097 
30 0000000 
30 0.000000 
30 0.000000 
30 0.000000 
30 0.000000 
42 0.001099 
42 0.001099 
30 0.000000 
30 0.002653 
27 0004654 

2020 Eq Pop. >:: 

2020 Sew. Ac. = 

FLOW 
(MGD) 

7.66 
7.70 
7.85 
8.06 
8.29 
8.33 
8.43 
8.54 
8.62 
8.70 
875 
877 
877 
8.78 
8.79 
8.81 
8.80 
8.80 
8.80 
880 
8.80 
8.80 

-007 
-007 
-0.07 
-0.07 
-0.06 
B.Bl 
8.81 
0.00 
558 
558 

9,37437 
1,254.35 

PIPE 
(in) 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Fl. Worth Master Plan based on HydroWorks Calculations 

36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
27 
36 
36 
30 
30 
27 
27 
27 
16 
16 
16 
16 
27 
30 
27 
27 
27 

Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 

REPL PROP PARL ESTIM 
PIPE PARL. PIPE BOTH REPL. 
CAP PIPE CAP)} {(AP PIPE 

(MGD) (in) (MGD MGOl COST 

14207 0 0.00 142.07 52,544.69 
44.89 0 0.00 4489 10,178.75 
13.97 0 0,00 13.97 41,605.65 
10.16 0 0,00 10.16 64,380.60 
10.25 0 000 10.25 104.713.91 
10 00 0 ~ 00 10.00 24,04730 
10.20 0 .00 10.20 72.778.07 
1029 0 000 10.29 68,197.64 
10.13 0 0.00 10.13 80,921 08 
10.18 0 0.00 10.18 102.169.22 
10.25 0 0.00 1025 111.711.80 
10.20 0 000 1020 72.52361 
9.95 0 0.00 9.95 7,50683 

1022 0 0.00 10.22 110,184.99 
10.04 0 0.00 1004 93,517.28 
12.53 0 0.00 1253 53,677.01 
10.22 0 0.00 1022 43.25969 
10.13 0 000 10 13 35.243.93 

8.BB 0 000 8.88 15,815.94 
10.86 0 0.00 1086 64,854.20 
21.09 0 000 21.09 15,745.26 
6.66 0 0.00 6.66 158,239.83 
B.OB 0 000 B.08 715.69 

-16.02 0 0.00 -16.02 32673 
0.00 0 0.00 000 150.80 
0.00 0 0.00 0.00 30159 

11.50 0 0.00 1150 628.32 
8.97 0 0.00 8.97 21,61394 

1153 0 000 11.53 26,065.38 
9.86 0 0.00 9.86 10,735.40 

2547 0 000 25.47 25.764.96 
24.49 0 000 24.49 6.08339 

TOTAL ESTlM, CONST. COST = 
+ Engr., ROW. Financ., Conling. (1.5x) = 
Assume Rehab. Cosl = 0.33 x Repl. Cost = 

$1.446,203.47 
$2,169.305.20 

5715,870.72 

OPTION 5b 

Includes Flow only from 
Richland Hills. North 
Richland Hills flow is assumed 
to be diverted to the proposed 
City of Fort Worth Outfall Sewer 

Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = [ 1629.6 x n x MGO·1.541 0"(8/3) 1"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Capacity of Replacement Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 0"(8/3) x s"(1/2) 11629.6 x n J 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0.1 25/sq. in x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $O.125/sq. in. x length (Ft ) 

TABLE J-5 

ESTIM 
PARAL. 

PIPE 
COST 

50.00 
0,00 
000 
0.00 
0.00 
000 
0.00 
000 
0,00 
000 
0.00 
000 
0.00 
0.00 
0.00 
000 
000 
000 
000 
0.00 
000 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
000 
0.00 
000 
0.00 
0.00 

$0.00 
$000 
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BIG FO~ .JEWER STUDY 

UPSTREAM DOWNSTREAM LEN~I;H 
MAIN/STATION MAIN/STATION (feet 

TCWSC/0000+20 L995710001+32 
TCWSC/OOOl +00 TCWSC/0000+20 
TCWSC/0004+27 TCWSC/0001+00 
TCWSC/0009+33 TCWSC10004+27 
TCWSC/OO17+56 TCWSC/OD09+33 
TCWSC/0019+45 TCWSC/0017+56 
TCWSC/0025+17 TCWSC/0019+45 
TCWSC10030+53 TCWSC/0025+17 
TCWSC/0036+89 TCWSC/0030+53 
TCWSC/0044+92 TCWSC/OO36+S9 
TCWSC10053+70 TCWSC/0044+92 
TCWSC/OO59+40 TCWSC/0053+ 70 
TCWSC/0059+99 TCWSC/0059+40 
TCWSCIOO68+65 TCWSC/OO59+99 
TCWSC/OO76+00 TCWSC/0068+65 
TCWSC/A-B/OOOO+OO TCWSC/OO76+00 
TCWSC-NOO03+40 TCWSC/A-BIOOOOtOO 
TCWSC-AlDOO6+17 TCWSC-NODD3+4D 
TCWSC-A/OO07+96 TCWSC-A/D006+17 
TCWSC·A/0015t30 TCWSC-AlOO07+96 
TCWSC-NOO17+50 TCWSC-A/0015+30 
TCWSC-A/OO39+61 TCWSC-AlOO17+50 
TCWSC-BIOOO'+14.8 TCWSC-AlD039+61 
TCWSC-B/ooOl +28.94 TCWSC-B/OOO1+14.8 
TCWSC-B/OOOl t34,94 TCWSC-B/OOOl +28.94 
TCWSC-B/OOOl +46.94 TCWSC-B/0001+34.94 
TCWSC-B/OOO1+ 73.07 TCWSC-B/OOOl t46,94 
TCWSC-B/OO03+02 TCWSC·B/0001+73 07 
TCWSC-B/0005+96 TCWSC-B/0003+02 
TCWSC-B/0008+15 TCWSC-B/0005+96 
TCWSC-B/0011+93 TCWSC-B/OO08+15 
TCWSC-B/0012+35 TCWSC-B/0011+93 

DESIGN CONDITION: OPTION NO. 5b 
2050 

NOTES' UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL PIPE CAP. 
PROP. PARl. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12/3111999,1041 AM 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTION _ (EAR 2050 

EXIST. 2000 2020 MODEL MODEL 2050 PROP REPl. PROP. PARL ESTIM 
PIPE MODEL MODEL PROP H.G DESIGN REPL PIPE PARL PIPE BOTH REPl. 

EXIST DIA CAP. FLOW FLOW COEF COEF. 
~i~ SLO~~ FLOW PIPE CAP. PIPE CAP CAP. PIPE 

linl IMGD) _(MGD) IMGDI "A" "B" (ft/foot IMGDI fin) (MGD) (in) (MGDI fMGDI COST 

36 14207 10.84 16.87 0.0029 -00155 54 0.000217 7.09 36 142.07 0 0.00 142.07 $2.544.69 
36 44,89 10.86 16.96 0.0029 -0.0158 54 0.000219 7.16 36 44.89 0 000 44.89 10.178.75 
36 1397 10.91 17.30 0.0031 -0.0169 54 0000228 7.40 36 13.97 0 0.00 13.97 41,605.65 
36 10.16 10.95 17.76 00033 -00185 54 0.000241 776 36 10.16 0 0.00 10.16 64.38060 
36 10.25 1098 18.26 0.0036 -0.0203 54 0.000254 8.15 36 1025 0 000 10.25 104.713.91 
36 1000 10.98 18.35 00036 -0.0206 54 0.000257 8.23 36 10.00 0 0.00 10,00 24.04730 
36 10.20 11.00 1858 0.0038 -0.0214 54 0000263 8.40 36 10.20 0 000 10.20 72.778.07 
36 1029 11.00 18.81 00039 -00223 54 0.000270 8.59 36 10.29 0 0.00 10.29 68,197.64 
36 10.13 11.00 1899 0.0040 -0.0230 54 0.000275 8.74 36 1013 0 000 10.13 80,921.08 
36 10.18 11.02 19.17 0.0041 -0.0236 54 0.000280 888 36 10.18 0 0.00 10.18 102,169.22 
36 10.25 11.02 1929 0.0042 -0.0241 54 0.000284 8.98 36 10.25 0 000 10.25 111.711,80 
36 10.20 11.05 19.33 0.0042 -0.0241 48 0.000534 8.99 36 1020 0 0.00 10.20 72.523.61 
36 9.95 11,07 19.33 0.0041 -0.0240 48 0.000534 8.98 36 995 0 000 9.95 7,506.83 
36 10.22 11.09 19.35 0.0041 -0.0240 46 0.000535 8,98 36 10.22 0 0,00 10,22 110,184.99 
36 10.04 11.11 19.38 0,Q041 -0.0240 48 0000537 9.00 36 10,04 0 0.00 10.04 93.517.28 
27 12.53 11.34 19.42 0.0040 -0.0231 42 0.001099 888 27 12.53 0 000 12.53 53.677 01 
36 10.22 11.16 19,40 0.0041 -0.0238 48 0,000538 8,98 36 10.22 0 0,00 10.22 43.259,69 
36 10.13 11.18 19.40 0.0041 -0.0237 48 0.000538 8.97 36 10.13 0 0.00 10.13 35.243.93 
30 888 11,18 19.40 0.0041 -00237 42 0.001097 8.97 30 8.88 0 0.00 8.88 15,815.94 
30 10.86 1121 19.40 00041 -0.0236 42 0001097 8.95 30 10,86 0 000 10.86 64,854.20 
27 21.09 11.23 19.40 0.0041 -0.0235 42 0.001097 8.94 27 21.09 0 0,00 21.09 15.145,26 
27 6,66 11.32 19.40 0.0040 -0.0231 42 0.001097 8.88 27 6.66 0 0,00 6.66 158,23983 
27 8.08 0.23 -0.16 -0.0002 0.0017 30 0.000000 -0.28 27 8.08 0 0.00 8.08 715.69 
16 -16.02 0.23 -0.16 -0,0002 00017 30 0.000000 -028 16 -16.02 0 000 -16.02 326.73 
16 0.00 0.23 -0.16 -0.0002 0.0017 30 0.000000 -0.28 16 0.00 0 0.00 0.00 150,80 
16 0.00 0.21 -0.16 ·0.0002 0.0016 30 0.000000 -026 16 0.00 0 0,00 000 301.59 
16 11.50 021 -0.14 -0.0002 0,0015 30 0.000000 -0.25 16 1150 0 0,00 11.50 62832 
27 8.97 11.37 19.42 00040 -0.0230 42 0,001099 8.87 27 8.97 0 0,00 8.97 21.613.94 
30 11.53 11,39 19.42 0.0040 -0.0229 42 0,001099 8.85 30 11.53 0 0.00 11.53 26,065.38 
27 9.86 -002 000 0.0000 -0.0001 30 0.000000 001 27 9.86 0 0.00 986 10.73540 
27 25.47 9.24 12.30 0.0013 -0,0052 30 0.002653 4.33 27 25.47 0 000 25.47 25.764.96 
27 24.49 927 12.30 0.0013 -0.0051 27 0004654 4,31 27 24.49 0 000 24~9~ 6.0~339 

F ,W. Model Eq. Pop. = 17,430.50 20,657,50 2050 Eq. Pop. = 11,289.18 
F,W, Model Sew. Ac. = 2,550.82 2.764.11 2050 Sew. Ac, = 1,254.35 

TOTAL ESTIM CONST. COST = 
+ Engr" ROW, Financ., Conllng. (1.5x) = 
Assume Rehab, Cost = 0.33 x Repi. Cost = 

$1,446,203.47 
$2.169.30520 

$715.870.72 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on CIty of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute DeSign Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = [1629 6 x n x MGD·1.54 I 0"(8/3) 1"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed CoeL "A" and "B" and Design Period EqUIvalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Capacity of Replacement Pipe in MGD based on Ft Worth Master Plan Data using Colbrook-White equations 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (0"(8/3) x s"(1/2) 11629,6 x n J 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq In,) x $O.125/sq in. x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq In.) x $0.125/sq. in. x Length (Ft,) 

TCWSC Option 5b,xls 

OPTION 5b 

Includes Flow only from 
Richland Hills. North 
Richland Hills flow is assumed 
to be diverted to the proposed 
City of Fort Worth Outfall Sewer 

TABLE J-6 

ESTIM 
PARAL. 

! PIPE 
COST 

$0001 
0.00 
000 
0.00 
000 
0.00 
0.00 
000 
000 
000 
000 
0.00 
000 
000 
0.00 
0.00 
000 
000 
000 
0,00 

0.001 
0.00 
O,OOi 

0.001 
000 
000, 
000 
0.00 
000 
000 
000 
000 

$0.00 
$000 
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81G FOe . "EWER STUDY 

UPSTREAM DOWNSTREAM L~IN~I;H MAIN/STATION MAIN/STATION feel 

TCWSC/DOOQ+20 
TCWSC/ooOl +00 
TCWSC/OOQ4+27 
TCWSCIOOO9+33 
TCWSC/OO17+56 
TCWSC/OO19+45 
TCWSC/OO25+17 
TCWSC/0030+53 
TCWSC/OO36+89 
TCWSC/OO44+92 
TCWSC/0053+ 70 
TCWSC/OO59+40 
TCWSC/OO59+99 
TCWSC/OO68+65 
TCWSC/0076+00 
TCWSC/A-8/0000+00 
TCWSC·AlOOO3+40 
TCWSC-A/OO06+17 
TCWSC-AJOOO7+96 
TCWSC-A/OO1S+30 
TCWSC-A/OO17+50 
TCWSC-NOO39+61 
TCWSC·BIOOO1+14.8 
TCWSC·8/0001 +28.94 
TCWSC-B/OOOl +34.94 
TCWSC-B/OOOl +46,94 
TCWSC-B/OO01+ 73.07 
TCWSC-8/oo03+02 
TCWSC-8/0005+96 
TCWSC-810008+15 
TCWSC-8/0011 +93 
TCWSC-B/0012+35 

DESIGN CONDITION: 

NOTES: 

L.:9957/000 1 +32 
TCWSC/OOOQ+20 
TCWSC/oOO 1 +00 
TCWSC/OOO4+Z7 
TCWSC10009+33 
TCWSC/OO17+56 
TCWSC/OO19+45 
TCWSCIOO25+17 
TCWSC/OO30+53 
TCWSC/OO36+89 
TCWSC/0044+92 
TCWSC/0053+ 70 
TCWSC/0059+40 
TCWSC/OO59+99 
TCWSCIOO68+65 
TCWSC/OO76+QO 
TCWSC/A-B/OOOQ+OD 
TCWSC-A/OOO3+40 
TCWSC-A/OOO6+17 
TCWSC-AlOOO7+96 
TCWSC-AIOO15+30 
TCWSC-A/OO17+50 
TCWSC·N0039+61 
TCWSC-B/0001+14.8 
TCWSC-8/0001+2B.94 
TCWSC-8/0001+34.94 
TCWSC-BIOOOl +46.94 
TCWSC-B/OOOl +73.07 
TCWSC-B/0003+02 
TCWSC·810005+96 
TCWSC-S/0008+ 15 
TCWSC-8/oo11 +93 

OPTION 5b 
2070 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "S" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
80TH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12131/1999,10:41 AM 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTION lEAR 2070 

EXIST 2000 2020 MODEL MODEL 2070 PROP. REPl. PROP PARL ESTIM 
PIPE MODEL MODEL PROP. HG. DESIGN REPl. PIPE PARL PIPE 80TH REPl. 

EXIST. DIA CAP. FLOW FLOW COEF COEF DIA SLOPE FLOW PIPE CAP. PIPE CAP 
/(AP

il 
PIPE 

/inl (MGDI /MGDI /MGDI "A" "8" (in I (ftlloot) (MGDI /inl /MGDL . (in) (MGDI MGD COST 

36 14207 10.64 16.87 0.0029 -00155 54 0.000217 709 36 142,07 0 3.52 145.59 $2,544.69 
36 44.89 10,86 1696 0.0029 -00158 54 0.000219 7.16 36 44.89 0 3.54 4843 10.178.75 
36 13.97 10_91 17.30 0.0031 -0.0169 54 0,000228 7.40 36 13.97 0 3.61 17.56 41,605.65 
36 10.16 10.95 17.76 0.0033 ·0.0185 54 0.000241 7.76 36 10,16 0 3.70 13.86 64,380.60 
36 10.25 10.98 18.26 0.0036 -0.0203 54 0.000254 8.15 36 10.25 0 381 14.06 104,713.91 
36 10.00 10.98 18.35 0.0036 ·0.0206 54 0000257 8.23 36 10_00 0 3\83 13.83 24.047.30 
36 1020 11.00 18.58 0.0038 -00214 54 0.000263 8.40 36 10.20 0 3.88 14.08 72,77807 
36 10.29 11.00 18.81 0.0039 ·0.0223 54 0000270 8.59 36 1029 0 3.92 1421 68.197.64 
36 10_13 11.00 18.99 00040 -0.0230 54 0.000275 8.74 36 10.13 0 396 14.09 80.921.08 
36 10.18 11.02 1917 0.0041 -0.0236 54 0000280 8.88 36 1018 0 4.00 14.18 102,169.22 
36 1025 11,02 19.29 0.0042 -00241 54 0.000284 8.98 36 10.25 0 4.02 14.27 111.711.80 
36 10.20 11.05 19.33 0.0042 -0.0241 48 0.000534 8.99 36 1020 0 5.52 15.72 72,52361 
36 9.95 11.07 19.33 0.0041 -0.0240 48 0.000534 8.98 36 9.95 0 5.52 1547 7,50683 
36 1022 11.09 19.35 0.0041 ·0.0240 48 0.000535 8.98 36 10.22 0 5.53 1575 110,184.99 
36 10.04 11.11 19.38 00041 -0.0240 48 0.000537 9.00 36 10.04 0 5.53 15.57 93,517.28 
27 12.53 11.34 19.42 0.0040 ·0.0231 42 0001099 8.88 27 12.53 0 4.37 16.90 53,677.01 
36 10.22 11.16 19.40 0.0041 -0.0238 48 0000538 8.98 36 10.22 0 306 1328 43,25969 
36 1013 11.18 19.40 0,0041 -0.0237 48 0.000538 8.97 36 10.13 0 306 13.19 35,243.93 
30 888 11.18 19.40 0,0041 -00237 42 0.001097 8.97 30 8.88 0 436 13.24 15,815.94 
30 10.86 11.21 1940 0.0041 -0.0236 42 0001097 8.95 30 10.86 0 436 15.22 64,854.20 
27 2109 11.23 19.40 0.0041 -00235 42 0.001097 8.94 27 21.09 0 2.03 23.12 15,745.26 
27 6.66 11.32 19.40 0.0040 -0.0231 42 0.001097 8.88 27 666 0 2.03 8.69 158,239.83 
27 8.08 0.23 ·0.16 ·0.0002 0.0017 30 0.000000 -0.28 27 8.08 0 004 8.12 715.69 
16 -16.02 0.23 -0.16 -0.0002 0.0017 30 0.000000 -0.28 16 -1602 0 0,04 ·1598 326,73 
16 0.00 0.23 -0.16 -00002 0.0017 30 0,000000 -0.28 16 000 0 0.04 0.04 150.BO 
16 0.00 021 -0.16 ·0.0002 0.0016 30 0.000000 -0.26 16 0,00 0 004 004 301.59 
16 11.50 0.21 -0.14 -0.0002 0.0015 30 0.000000 -025 16 11.50 0 0,04 11,54 628.32 
27 8.97 11.37 19,42 0.0040 -0.0230 42 0.001099 8.87 27 8.97 0 203 11.00 21.613.94 
30 11.53 11.39 19.42 0.0040 -0.0229 42 0.001099 8.85 30 11.53 0 203 13.56 26.06538 
27 9.86 -002 0.00 0.0000 -0.0001 30 0000000 0.01 27 9.86 0 000 9.86 10.135.40 
27 25.47 9.24 12.30 0.0013 -00052 30 0.002653 433 27 25.47 0 3,15 28.62 25,76496 
27 24.49 9.27 12.30 00013 -00051 27 0.004654 4,31 27 24.49 0 4,17 28.66 6,08339 

F.W. Model Eq. Pop. = 
F.W. Model Sew. Ac. = 

17,430.50 20,65750 
2.550.82 2,764,11 

2070 Eq. Pop. = 
2070 Sew. Ac. = 

11,289.18 
1.25435 

TOTAL ESTIM. CONST. COST = 
+ Engr., ROW. Financ., Canting. (1.5x) = 
Assume Rehab, Cost = 0.33 x Rep!. Cost = 

$1.446,20347 
$2.169,305.20 

$715,870.72 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feel 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWoi1<s Calculations 
Calibration Coeficients. used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = ( 1629,6 x n x MGO-1.54 I D"(B/3) )"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. "A" and "9" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Capacity of Replacement Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 0"(8/3) x 5"(1/2) 11629.6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0, 125/sq in. x length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0.125/sq. in, x length (Ft.) 

TCWSC Option 5b.xls 

OPTION 5b 

Includes Flow only from 
Richland Hills. North 
Richland Hills flow IS assumed 
to be diverted to the proposed 
City of Fort Worth Outfall Sewer. 

TA8LE J-7 

ESTIM. 
PARAL 

PIPE 
COST 

SO 00 
000 
0.00 
0.00 
000 
000 
0.00 
000 
0.00 
000 
0.00 
000 
000 
0.00 
000 
0.00 
000 
0,00 
0.00 
000 
0,00 
000 
0,00 
000 
000 
000 
000 
0.00 
0,00 
0.00 
000 
000 

$0.00 
$0.00 
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OPTION 6a 



BIG FO, jEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feet) 

M402NOOOQ+50 M280N0304+97 
M402NOO2Q+17 M402A1000Q+50 
M402NOO2Q+90 M402A10020+17 
M402AJOO22+40 M40ZAlOO20+90 
M402NOO23+09 M402A10022+40 
M402ND02B+40 M402AJOO23+09 
M402A1D032+40 M402NOO28+40 
M402A10036+ 79 M402NOO32+40 
M402A10Q4Q+28 M402A10036+ 79 
M402A10045+95 M402A10Q40+ 28 
M402A10049+QO M40ZAlOO45+95 
M402A10051 +91 M40ZAlO049+0Q 
M402NOO54+21 M402A10051 +91 
M402A10060+68 M402A10054+21 
M402N0061 +67 M402A10060+68 
M402N0065+95 M402A10061 +67 
M402A10072+ 77 M402A10065+95 
M402A10080+ 78 M402A10072+ 77 
M402A10085+50 M402A100BO+7B 
M402A10086+56 M402A100B5+50 
M402A/OOBB+51 M402A100B6+56 
M402A10096+65 M402AlOOBB+51 
M402A10103+76 M402A10096+65 
M402A10 1 05+ 11 M402N0103+76 
M402A10109+91 M402A10105+11 
M402A10113+81 M402A10109+91 
M402A10117+43 M402A10113+81 
M402A10120+25 M402A10117+43 
M402B/0123+4o M402A1012o+25 
M402B/0136+74 M402B/0123+4D 

DESIGN CONDITION: OPTION NO. 6a 
DESIGN YEAR: 2000 

NOTES: UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPl. PIPE 
REPL. PIPE CAP. 
PROP PARL. PIPE 
PARl. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12/3111999,10:42.AM 

102 
1726 

73 
150 
69 

870 
399 
433 
361 
559 
307 
252 
255 
645 

99 
510 
691 
808 
400 
151 
168 
820 
711 
135 
807 
345 
695 
126 
308 

1160 

OPTION lEAR 2000 TABLE F-1 

EXIST. 2000 2020 MODEL MODEL 2000 PROP. REPL PROP. PARL. ESTIM. ESTIM 
PIPE MODEL MODEL 2000 2000 PROP. H.G. DESIGN REPL. PIPE PARl. PIPE BOTH REPl PARAL 

EXIST DIA CAP FLOW FLOW COEF. COEF. OIA SLOPE FLOW PIPE CAP PIPE CAP. CAP PIPE PIPE 
(in) (MGO) (MGO) (MGD) "A" "B" (in) (ftlfoot) (MGD) (in) .JMG[)L (in) (MGD) (MGD) COST COST 

54 222.11 18.94 83.62 -0.0010 0.0084 90 0000350 60.14 84 69.57 78 57.09 279.20 $70,657.50 $60,92407 
54 34.03 18.71 86.59 -0.0011 0.0089 90 0.000375 61.82 84 7204 78 59.12 93.15 1.195.63575 1,030,93082 
24 -70.57 lB.71 86.61 -0.0011 0.0089 90 0.000375 61.83 84 7206 78 5913 -11.44 50.56860 43,602.52 
24 0.00 18.71 86.61 -0.0011 0.0089 90 0.000375 61.83 84 72.06 78 59.13 59.13 103,90809 89.594,22 
24 74.31 lB.71 8664 -00011 0.0089 90 0.000376 61.85 84 7208 78 5915 13346 47,797.72 41.213.34 
54 2504 18.78 87.43 -0.0011 0.0090 90 0.000383 62.33 84 7274 78 ~969 84.73 602,666.92 519,646.47 
54 35.67 18.81 87.66 -0.0011 0.0090 90 0000385 62.48 84 72.93 78 59.85 95.52 276,395.52 238.32062 
54 32.39 1887 87.84 -0.0011 0.0091 84 0.000558 62.60 78 7209 66 46.17 78.56 258,62865 185.171.99 
54 29.03 1892 87.96 -0.0011 0.0091 84 0.000559 6268 78 72.19 66 46.24 75.27 215,623.42 154,381.27 
54 33.82 18.97 88.07 ·0,0011 00091 84 0.000561 62.76 78 7228 66 46.29 80.11 333,887.79 239.055.76 
54 2B.71 18.99 88.14 -0.0011 0.0091 84 0.000562 62.81 78 72.33 66 46.33 75.04 183.369.50 131,288,22 
54 31.72 18.99 88.19 -0.0011 00091 84 0.000562 62.84 78 72.38 66 46.36 78.08 150.518.29 107.767.53 
54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 62.88 78 72.41 66 46.38 8157 152,310.17 109.050.48 
54 29.72 31.63 88.35 -0.0004 0.0058 84 0.000564 66.28 78 72.51 66 46.44 76.16 385,255.15 275.833.57 
54 3188 31.61 8837 -00004 0.0058 84 0.000565 66.28 78 72.52 66 46.45 78.33 59,132.19 42,33724 
54 32.39 31.54 68.46 -0.0004 0.0059 84 0.000566 6632 78 72.60 66 46.50 7889 304.62035 218,100.96 
54 31.52 31.50 88.60 -0.0004 00059 84 0.000568 66.39 78 72.71 66 46.57 7809 412.730.71 295,505.42 
54 3223 3145 88.80 -0.0004 0.0060 84 0000570 66.49 78 72.88 66 46.68 78.91 482.614.20 345.54034 
54 35.67 31.43 88.89 -0.0004 0.0060 84 0.000571 66.54 78 72.95 66 46.73 82.40 238,917.92 171.05958 
54 29.26 31.43 88.94 -0.0004 0.0060 84 0.000572 66.57 78 72.99 66 4675 76.01 90,191.51 64.57499 
54 24.42 31.45 88.99 -0.0004 0.0060 84 0.000573 6660 78 7303 66 4678 71.20 100,345.53 71,845.02 
54 31.72 31.56 89.19 -00004 0.0060 84 0.000575 66.75 78 73.20 66 46.88 78.60 489.781.73 350,612.13 
54 21.89 31.63 89.37 -0.0004 0.0080 84 0.000577 66.88 78 73.34 66 46.98 6887 424,676.60 304.056.40 
54 53.47 31.66 8942 -00004 0.0060 84 0.000576 66.91 78 73.39 66 47.00 100.47 80,634.80 57.73261 
54 25.08 31.70 89.67 -00004 00060 84 0.000581 6707 78 73.59 66 4714 72.22 482,016.90 345,112.69 
54 39.39 31.77 89.76 -00004 0.0060 84 0.000582 67.14 78 73.66 66 47.18 8657 206.06671 147,538.88 
54 40.78 42.22 90.01 0.0002 0.0034 84 0.000586 70.06 78 73.87 66 47.31 8809 415,11989 297,216.01 
54 41.74 42.22 90.06 0.0002 00034 84 0000586 70.08 78 73.91 66 47.34 89.08 75,259.14 53.883.77 
54 36.97 42.20 90.17 0.0002 0.0034 84 0.000588 70.14 78 74.00 66 47.40 84.37 183,96680 131.715.87 
48 31.40 33.78 83.60 -o.ooor 0.0045 66 0.001829 64.06 66 83.60 60 64.84 96.24 496,072.77 409.977.50 

F .W. Model Eq. Pop. = 
F .W. Model Sew. Ac. = 

57,207.50 93,287.50 
9.004.81 20,981.33 

2000 Eq. Pop. = 69,948.30 
2000 Sew. Ac. = 14,709.75 

TOTAL ESTIM CONST COST = $8,569,37081 $6.533,652.29 
+ Engr., ROW, Finane., Conting. (l.Sx) = $12,854,056.21 $9,800,478.44 

Constant Intel Flow = 6.00 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field SUl"\ley 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field SUl"\ley 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow CapacIty of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate In Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + 8 x Sewered Acres 
Proposed ~iameter Pipe shown in FI. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = r 1629.6 x n x MGO*1.54 I 0 .... (8/3) ] .... 2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. "AM and "B" and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = r 0"(8/3) x S"(1/2) 11629.6 x n ]/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = I 0 .... (8/3) x s"(1/2) 11629.6 x n ]/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0.125/sq in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0 125/sq. in. x Length (Ft.) 

COFW Option 6a xis 

OPTION 6a 

Cities Sel"\led by City of Fort Worth Big Fossil Outfall 
including only Haltom City and Haltom City Little Fossil. 
plus Marine Creek Area, year 2020 BFX Area, and 
Constant 6.0 MGD Intel Facility Flow 
The Cities of NRH and Richland Hills are not included 
in this model Those cities are served by the 
TCWSC line 
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BIG FOe JEWER STUDY OPTION, lEAR 2005 TABLE F-2 

. EXIST. 2000 2020 MODEL MODEL 2005 PROP REPL. PROP PARL ESTIM ESTIM 
PIPE MODEL MODEL 2005 2005 PROP HG DESIGN REPL. PIPE PARL PIPE BOTH REPL. PARAL. 

UPSTREAM DOWNSTREAM LENGTH EXIST. DIA CAP. FLOW ~LO~ COEF. COEF DIA SLOPE FLOW PIPE CAP. PIPE CAP. CAP. PIPE PIPE 
MAIN/STATION MAIN/STATION (feet I (inl (MGDI (MGDI MGD "A" "B" (inl (tufooll (MGDI (lnl (MGDI (inl (MGD) (MGD) COST COST 

M402A10000+50 M280Al0304+97 102 54 222.11 1894 83.62 -0.0010 0.0084 90 0.000350 65.97 84 6957 78 57.09 279.20 $70,657.50 $60,924.07 
M402A10020+ 17 M402NOOOO ... SO 1726 54 34.03 1'8.71 86.59 -0.0011 00089 90 0000375 6790 84 7204 78 59.12 93.15 1,195,635.75 1,030,930.82 
M402A10020+90 M402A10020+ 17 73 24 -70.57 18.71 8661 -0.0011 0.0089 90 0.000375 67.91 84 7206 78 59.13 -11.44 50,568.60 43,60252 
M402A10022+40 M402A10020+90 150 24 0.00 18.71 86.61 -00011 0.0089 90 0.000375 67.91 84 7206 78 59.13 5913 103,90809 89,59422 
M402A10023+09 M402A10022+40 69 24 74.31 18.71 8664 -0.0011 0.0089 90 0.000376 67.93 84 7208 78 5915 133.46 47,797.72 41,21334 
M402A10028+40 M402A10023+09 870 54 25.04 18.78 87.43 -0.0011 0.0090 90 0.000383 6848 84 7274 78 59p9 84.73 602,666.92 519,646.47 
M402A10032+40 M402A10028+40 399 54 35.67 18.81 87.66 -0.0011 0.0090 90 0.000385 68.64 84 7293 78 5985 95.52 276,395.52 238,320.62 
M402A10036+ 79 M402NOO32+40 433 54 32.39 18.87 87.84 -0.0011 0.0091 84 0000556 68.77 78 7209 66 46.17 78.56 258,628.65 185,171.99 
M402A10040+28 M402A10036+ 79 361 54 29.03 18.92 87.96 -0.0011 0.0091 84 0.000559 68.86 78 72.19 66 46.24 75.27 215,623.42 154,38127 
M402A10045+95 M402A10040+28 559 54 33.82 18.97 88.07 -0.0011 0.0091 84 0.000561 6894 78 7228 66 4629 80.11 333,88779 239.05576 
M402A10049+0Q M402AJOO45+95 307 54 28.71 '18.99 88.14 -0.0011 0.0091 84 0.000562 6900 78 7233 66 46.33 75.04 183,369.50 131,288.22 
M402A10051 +91 M402AJOO49+QO 252 54 31.72 18.99 88.19 -00011 00091 84 0.000562 69.03 78 7238 66 46.36 78.08 150,51829 107,76753 
M402A10054+21 M402A10051+91 255 54 35.19 1906 88.23 -0.0011 0.0091 84 0.000563 69.07 78 7241 66 46.38 81.57 152.31017 109,05048 
M402A10060+68 M402A10054+21 645 54 29.72 31.63 88.35 -0.0004 0.0058 84 0000564 71.97 84 8835 78 7251 102.23 446,804.78 385,25515 
M402AJOO61+67 M402A1006Q+68 99 54 31.88 31.61 88.37 -00004 00058 84 0000565 71.98 84 8837 78 7252 10440 68,579.34 59,132.19 
M402A1Q065+95 M402AJ0061 -t67 510 54 32.39 31.54 88.46 ·0.0004 0.0059 84 0,000566 72 03 84 88.46 78 72.60 104.99 353,28750 304,620.35 
M402N0072+ 77 M402A10065+95 691 54 31.52 31.50 88.60 -0,0004 0.0059 84 0.000568 72.11 84 88.60 78 72.71 104.23 478.669.93 412,730 71 
M402A10080+ 78 M402A10072+ 77 808 54 32.23 3145 88.80 -0.0004 0.0060 84 0.000570 7223 84 8880 78 7288 105.11 559.71824 482,614.20 
M402A1008S+50 M402A1008Q+ 78 400 54 35.67 31.43 88.89 -0.0004 0.0060 84 0000571 7229 84 88.89 78 7295 108.62 277,08824 238,917.92 
M402A10086+56 M402A10085+50 151 54 29.26 31.43 8894 -00004 0,0060 84 0.000572 7232 84 88.94 78 7299 10225 104.60081 90.19151 
M402A100B8+51 M402A10086+56 168 54 2442 31.45 88.99 -0.0004 0.0060 84 0.000573 72 36 84 88.99 78 73.03 97.45 116,377.06 100,345.53 
M402A1Q096+65 M402A10086-t-Sl 820 54 31.72 31.56 89.19 -0.0004 0.0060 84 0.000575 72.52 84 89.19 78 73.20 10492 568,030.89 489,781.73 
M402A101 03+ 76 M402A10096+65 711 54 21.69 31.63 8937 -00004 0.0060 84 0.000577 7265 84 89.37 78 7334 9523 492,52434 424,67660 
M402AJ0105-t11 M402AJOl 03-t 76 135 54 5347 31.66 89.42 -0.0004 0.0060 84 0.000578 7269 84 8942 78 73.39 126.86 93,517 28 80,634.80 
M402N0109+91 . M402A10105+11 807 54 25.08 31.70 89.67 -0.0004 0.0060 84 0.000581 72.87 84 89.67 78 73.59 98.67 559,025.52 482,01690 
M402N01'13-t81 M402A1Ql09+91 345 54 39.39 31.77 89.76 -00Q04 00060 84 0.000582 72.94 84 89.76 78 73.66 113.05 238,988.61 
M402N0117-t43 M402A1011S.el 695 .. 54 40.78 42.22 9001 00002 0.0034 84 0.000586 75A6 84 90.01 78 

206,066.71 
73.87 11465 481,44061 415,11989 

M402A10120+25 M402A10117 -t43 126 
M402B/0123+40 M402A10120+ 25 308 
M402B/0136-t74 M4028/0123+40 1160 

DESIGN CONDITION: OPTION NO. 6a 
DESIGN YEAR: 2005 

NOTES' UPSTREAM MAIN/STATION 

UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12/31/1999,1042 AM 

54 41.74 4222 90.06 0.0002 0.0034 84 0.000566 75.49 84 9006 76 7391 11565 87,282.79 75.25914 
54 3697 42.20 90.17 0.0002 0.0034 84 0000588 75.56 64 90.17 78 74.00 110.97 213,357.94 183,966.80 
48 31.40 33.78 83.60 -0.0001 0.0045 66 0001829 69.29 66 83.60 60 64.84 96.24 496,072.77 409.97750 

FW. Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,004,81 20,981.33 

2005 Eq. Pop. = 75,006.22 TOTAL ESTIM. CONST. COST = $9,277,334.79 $7,792,254.93 
2005 Sew. Ac. = 16,002.64 -t Engr., ROW, Financ" Canting. (1.5x) = $13,916,002.18 $11,688,382.40 

Conslanllnlel Flow = 6.00 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Downstream Sla. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydraWarks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + 8 x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = "629.6 x n x MGo·'.54 1 0"(8/3) 1"2, n = 0,0145 
Calculated Design Flow in MGD Based on Computed Coef. "N and "B" and Design Penod Equivalent Population and Sewered ACres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = I 0"(8/3) x 5"(1/2) 11629,6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = {D"(8/3) x s"(l12) 11629 6 x nI' 1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq, In,) x $0. 125/sq in. x Length (Fl.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0.125/sq in. x Length (Ft,) 

COFW Option 6a,xls 

OPTION 6a 

Cities Served by City of Fort Worth Big Fossil Outfall 
including only Haltom City and Haltom City Little Fossil, 
plus Marine Creek Area, year 2020 BFX Area, and 
Constant 6.0 MGo Intel FaCility Ftow. 
The Cities of NRH and Richland Hills are not included 
in this model Those cities are served by the 
TCWSC line. 
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BIG FO. SEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION (feet) 

M402NOOOO+50 M280AlO304+97 102 
M402N0020+ 17 M402A1000Q+50 1726 
M402A10020+90 M402A10020+ 17 73 
M402N0022+40 M402N0020+90 150 
M402N0023+09 M402N0022+40 69 
M402N0028+40 M402N0023+09 870 
M402N0032+40 M402N0028+40 399 
M40ZA/003S-+ 79 M402AJOO32+40 433 
M402N0040+28 M402A10036+ 79 361 
M402N0045+95 M402A10040+28 559 
M402N0049+00 M402A10045+95 307 
M402N0051 +91 M40ZAJOO49+QO 252 
M402A10Q54+21 M402N0051 +91 255 
M402N0060+68 M402N0054+21 645 
M402A10061 +67 M402A100S0+66 99 
M402A1006S+95 M402A10061 +67 510 
M40ZAl0072+ 77 M402N0065+95 691 
M402A10080+ 78 M402A10072+ 77 808 
M402A100B5+50 M402A10060+ 78 400 
M40ZAlOO86+56 M402N0085+50 151 
M402A10068+51 M402A10086+ 56 168 
M402NOO98+65 M402A100B8+51 820 
M402A101 03+ 76 M402A10096+65 711 
M402A10 1 05+ 11 M402A101 03+ 76 135 
M402A10109+91 M402N0105+11 807 
M402A10113+61 M402N0109+91 345 
M402A10117+43 M402N0113+81 695 
M402A10120+ 25 M402A10117+43 126 
M402BIO 123+40 M402A10120+ 25 308 
M402S/0136+ 74 M402B/Q123+40 1160 

DESIGN CONDITION' OPTION NO. 6a 
DESIGN YEAR' 2010 

EXIST. 
PIPE 

EXIST. DIA CAP. 
(in) (MGD) 

54 222.11 
54 34.03 
24 -70.57 
24 0,00 
24 74.31 
54 2504 
54 3567 
54 32.39 
54 2903 
54 33,82 
54 28.71 
54 31.72 
54 35.19 
54 29.72 
54 31,88 
54 3239 
54 31.52 
54 32.23 
54 35.67 
54 29.26 
54 24.42 
54 31.72 
54 21.89 
54 53.47 
54 25,08 
54 39.39 
54 40.78 
54 41.74 
54 36.97 
48 31.40 

F_W Model Eq_ Pop. = 
F.W. Model Sew. Ac. = 

2000 2020 
MODEL MODEL 
FLOW FLOW 
(MGD) IMGD) 

18.94 83.62 
18,71 86.59 
18.71 8661 
1871 86.61 
18.71 86.64 
18.78 87.43 
18.81 87.66 
18,87 87.84 
18.92 87,96 
18.97 88.07 
18.99 88.14 
18.99 88.19 
19.06 88.23 
31,63 88.35 
31.61 88.37 
3154 88.46 
31.50 88.60 
31.45 88.80 
31.43 88.89 
31.43 88.94 
31.45 88.99 
31.56 89,19 
31.63 89.37 
31.66 8942 
31.70 8967 
3177 89.76 
42.22 90.01 
42.22 90.06 
42,20 90.17 
33.78 83,60 

57,207,50 93,287.50 
9,00481 20,98133 

OPTION, lEAR 2010 

2010 2010 
COEF. COEF 

"A" "B" 

-00010 00084 
-0.0011 0.0089 
-0,0011 0.0089 
-0.0011 0.0089 
-0.0011 0.0089 
-0.0011 0,0090 
-0.0011 0.0090 
-0,0011 0.0091 
-0.0011 0.0091 
-0.0011 0.0091 
-00011 0.0091 
-00011 0.0091 
-0.0011 00091 
-0.0004 0.0058 
-0.0004 0.0058 
-0.0004 0.0059 
-0.0004 00059 
-00004 0.0060 
-00004 0.0060 
-0.0004 0.0060 
-00004 0.0060 
-0.0004 00060 
-00004 0.0060 
-0.0004 0.0060 
-0.0004 0.0060 
-0,0004 0.0060 
0.0002 0.0034 
0.0002 0.0034 
0.0002 0.0034 

-0.0001 00045 

MODEL MODEL 2010 
PROP. HG DESIGN 

DIA SLDPE FLOW 
lin) (/Ufoot) (MGD) 

90 0.000350 70.24 
90 0.000375 72.31 
90 0,000375 72.32 
90 0.000375 72.32 
90 0000376 72,34 
90 0000383 72.92 
90 0.000385 73,10 
84 0.000558 73.24 
84 0.000559 73.34 
84 0.000561 73.43 
84 0.000562 73.48 
84 0.000562 73.52 
84 0.000563 73.56 
84 0.000564 7657 
84 0.000565 76.58 
84 0.000566 76.63 
84 0.000568 76.72 
84 0.000570 76.85 
84 0.000571 76.91 
84 0000572 7695 
84 0.000573 76.99 
84 0.000575 77.16 
84 0.000577 77.30 
84 0,000578 77.35 
84 0.000581 7754 
84 0000582 77.62 
84 0000586 80.23 
84 0000586 80.26 
84 0.000588 80.34 
66 0.001829 73.68 

2010 Eq. Pop. = 80,06414 
2010 Sew. Ac. = 17,107.83 

Constant Intel Flow = 6.00 

PROP REPL. PROP. PARL. ESTIM 
REPL PIPE PARL. PIPE BOTH REPL 
PIPE CAP. PIPE CAP CAP PIPE 
(in) (MGD) (in) (MGDI (MGD) COST 

90 8362 84 69.57 291.68 $81,111.93 
90 86.59 84 72.04 10607 1,372,541.04 
90 86.61 84 72.06 1.49 58,05069 
90 86.61 84 72.06 72.06 119,28225 
90 86.64 84 72.08 146.39 54,86983 
90 87.43 84 72.14 97.78 691,837.02 
90 87.66 84 72.93 10860 317,29077 
84 87,84 78 72.09 104.48 299,948.02 
84 87.96 78 72.19 101.22 250,072.13 
84 8807 78 72.28 106,10 387,230.81 
84 88.14 78 72.33 101.04 212,66522 
84 88.19 78 72.38 104.10 174,56559 
84 88.23 78 72.41 107.60 176,643,75 
84 88,35 78 72.51 102,23 446.804.78 
84 88.37 78 72.52 104.40 68,57934 
84 88.46 78 72 60 104.99 353,28750 
84 8860 78 72.71 104.23 478,669.93 
84 88.80 78 72.88 105.11 559,71824 
84 88.89 78 72.95 10862 277,08824 
84 88.94 78 72.99 10225 104,60081 
84 88.99 78 7303 9745 116,37706 
84 89.19 78 7320 104.92 568,03089 
84 8937 78 73.34 95.23 492,524.34 
84 89.42 78 73.39 126,86 93,51728 
84 89.67 78 73.59 9867 559,02552 
84 89.76 78 73.66 113.05 238,98861 
84 90.01 78 73.87 11465 481.44081 
84 90.06 78 73.91 115.65 87,28279 
84 90.17 78 74.00 110.97 213,35794 
66 8360 60 6484 9624 496,07277 

TOTAL ESTIM. CONST. COST = $9,831,47592 
+ EngL, ROW, Finane., Conllng. (1.5x) = $14,747,213,88 

fABLE F-3 

ESTIM 
PARAL. 

PIPE 
COST 

$70,657.50 
1,195,63575 

50,56860 
103,90809 
47.197.72 

602,66692 
276,39552 
258,62865 
215,623.42 
333,887.79 
183,36950 
150,51829 
152,31017 
385,25515 
59,13219 

304,620.35 
412,730.71 
482.61420 
238,91792 
90,19151 

100.34553 
489,78173 
424,67660 

80,63480 
482,01690 
206,06671 
415,11989 

75,25914 
183,96680 
409,977_50 

$8.483,275.53 
$12,724,91330 

NOTES' UPSTREAM MAIN/STATION Upslream Sla. of Pipe Based on City of Fort Worth Masler Plan Designations. Stations confirmed by Field Survey OPTION 6. 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF, "S" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL PIPE 
REPL PIPE CAP. 
PROP, PARL. PIPE 
PARL. PIPE CAP, 
BOTH CAP, 
ESTIM REPL. PIPE COST 
EST)M. PARL. PIPE COST 

12/3111999, 10:42 AM 

Downstream 518_ of Pipe Based on Cily of Fort Worth Masler Plan Designations Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGO based on Ft Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in H Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = ( 1629,6 x n x MGO·1.54 I 0"(8/3) J"2, n = 0_0145 
Calculated Design Flow in MGO Based on Computed Coet, "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

Proposed Replacement Pipe Capacity in MGO = (0"{B/3) x s"(1/2) 11629_6 x n) 11.54 
Proposed Parallel Pipe in Inches 

Proposed Parallel Pipe Capacity in MGO = [0"(8/3) x s"(1/2) I 1629.6 x n J 11_54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 

Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In) x $0. 125/sq in. x length (FI.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0, 125/sq, in. x Length (Ft.) 

COFW Option 6a,xls 

Cities Served by City of Fort Worth Big Fossil Outfall 
including only Haltom City and Haltom City little Fossil, 
plus Marine Creek Area, year 2020 BFX Area, and 
Constant 6.0 MGO Intel Facility Flow. 
The Cities ot NRH and Richland Hills are not included 
in this model Those cities are served by the 
TCWSC line 

Page 1 of 1 



) ) ) 
BIG FOe SEWER STUDY OPTlOt; (EAR 2015 TABLE F-4 

EXIST. 2000 2020 MODEL MODEL 2015 PROP. REPL PROP. PARL ESTIM ESTIM 
PIPE MODEL MODEL 2015 2015 PROP. HG DESIGN REPL. PIPE PARL PIPE BOTH REPL PARAL 

UPSTREAM DOWNSTREAM LENGTH EXIST. DIA. CAP. FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE CAP ,(AP~, PIPE PIPE 
MAIN/STATION MAIN/STATION (feel) (in) (MGD) (MGD) IMGDI "A" "B" (in) (fUroot) (MGD) (in) (MGD) (in) (MGDI MGD COST COST 

M402A10000+50 M260Al0304+97 102 54 222.11 16.94 63.62 -00010 0.0064 90 0.000350 66.34 96 99.32 90 63.62 305.73 $92,267.35 $61,111.93 
M402A10020+ 17 M402A10000+50 1726 54 34.03 16.71 66.59 -00011 0.0069 90 0.000375 9133 96 10265 90 66.59 120.62 1,561,646.69 1,372,541.04 1 

M402A10020+90 M402A10020+ 17 73 24 -70.57 18.71 66.61 -0.0011 0.0069 90 0.000375 9135 96 102.86 90 8661 16.04 66,048.79 58,05069 
M402AiOO22+40 M402NOO20+90 150 24 0.00 18.71 66.61 -0.0011 00089 90 0000375 91.35 96 102.88 90 86.61 86.61 135,716.69 119,262.25 
M402A10023+09 M4Q2NOO22+40 69 24 74.31 18.71 8664 -0.0011 0.0089 90 0.000376 91.38 96 102.91 90 86.64 160.95 62,42968 54,86983' 
M402A10028+40 M402A10023+Q9 870 54 25.04 18.78 87.43 -00011 0.0090 90 0.000383 92.17 96 103.85 90 8n3 112.47 787,156.79 691.837021 
M402A10032+40 M402A10026+40 399 54 35.67 18.61 87.66 -D.OOll 0.0090 90 0.000385 92.40 96 10412 90 8766 123.33 361,006.39 317,290.77 
M402NOO36+ 79 M402A10032+40 433 54 32.39 18.87 87.84 -0.0011 0.0091 84 0.000558 92.57 90 105.58 84 87.84 120.23 344,328.08 299,948.02

1 M402A10040+26 M402A10036+ 79 361 54 29.03 18.92 87.96 ·0.0011 0.0091 84 0.000559 92.69 90 105.73 84 87.96 116.99 287,072.60 250,072 13 
M402A10045+95 M402A10040+28 559 54 33.82 18.97 88.07 -0.0011 0.0091 84 0.000561 92.80 90 105.86 64 8807 12169 444,525.17 387,230.81 
M402A10049+OQ M402A10045+95 307 54 2B.71 18.99 86.14 -0.0011 0.0091 64 0.000562 92.87 90 105.94 84 88.14 116.85 244,131.00 212,665.22 
M402A10051 +91 M402A10049+00 252 54 31.72 18.99 86.19 -00011 0.0091 64 0.000562 92.92 90 106.00 64 68.19 119.91 200,39417 174,565.59' 
M402A10054+21 M402A10051 +91 255 54 35.19 19.06 88.23 -0.0011 0.0091 84 0.000563 92.95 90 106,05 64 86.23 123.42 202,779.82 176,643751 
M402A10060+68 M402A10054+21 645 54 29.72 31.63 68.35 -0.0004 0.0058 84 0.000564 9216 90 10620 64 86.35 118.07 512,91365 446,804.78 
M402A10061+67 M402A10060+68 99 54 31.88 31.61 88.37 -0.0004 0.0058 84 0.000565 9218 90 10622 84 8837 120.25 78,726.28 68,57934 
M402A10065+95 M402A10061 +67 510 54 32.39 3154 88.46 -0.0004 0.0059 84 0.000566 92.28 90 106.33 84 88.46 120.85 405,559.63 353,287.50, 
M402A10072+ 77 M402A10065+95 691 54 31.52 31.50 68.60 -0.0004 00059 64 0000568 92.42 90 106.50 64 86.60 120.12 549,493.54 478,66993j 
M402A100BQ+ 78 M402A10072+ 77 608 54 32.23 31.45 88.60 -0.0004 0.0060 84 0.000570 92.63 90 106.74 64 88.60 121.03 642,533.69 559.11824 
M402A10085+50 M402A100aO+ 78 400 54 35.67 31.43 88.69 -0.0004 0.0060 84 0.000571 92.72 90 106.85 84 88.89 12456 316,08599 277,08824 
M402A10086+ 56 M402A10065+50 151 54 29.26 31.43 88.94 -0.0004 0.0060 64 0.000572 92.77 90 106.91 84 68.94 11820 120,077.46 104,600.81 
M402A10088+51 M402A10066+56 168 54 24.42 31.45 88.99 -0.0004 0.0060 64 0.000573 92.82 90 106.97 84 88.99 113.41 133,596.11 116,37706, 
M402A10096+65 M402A10088+51 820 54 31.72 31.56 69.19 -0.0004 0.0060 84 0.000575 93.01 90 107.21 84 8919 120.91 652,076.27 566,03089 
M4Q2A10103+76 M402A10096+65 711 54 21.89 31.63 69.37 -0.0004 0,0060 84 0.000577 93.18 90 107.42 84 89,37 111.26 565,397.B4 492.524.34 
M402A101Q5+11 M402A10103+76 135 54 53.47 31.66 89.42 -0.0004 0.0060 64 0.000578 93.23 90 107.48 84 89.42 14289 107,354.02 93,517.28 
M402A10109+91 M402A10105+11 807 54 25.08 31.70 89.67 -00004 0.0060 64 0.000581 93.48 90 107.78 84 6967 114.75 641,738.48 559,025.52 
M402A10113+81 M402A10109+91 345 54 39.39 31.77 89.76 -0.0004 0.0060 64 0.000582 93.56 90 107.69 84 69.76 129.15 274,349.16 236,988.61 
M402A10117+43 M402Ai0113+81 695 54 40.78 4222 90.01 0.0002 0.0034 84 0.000586 9306 90 10819 84 9001 130.79 552,674.40 461,440.81 
M402A10120+25 M402A10117+43 126 54 41.74 42.22 90.06 0.0002 0.0034 84 0.000586 93.11 90 108.25 84 9006 131.80 100,197.09 67,282.79 
M402B/0123+40 M402A10120+25 308 54 36.97 42.20 90.17 0.0002 00034 84 0.000566 93.22 90 108.38 84 90.17 127.14 244,92621 213,35794 
M402B/O 136+ 7 4 M402B/0123+40 1160 48 3140 33.78 83.60 -00001 0.0045 66 0.001829 67.25 72 105.43 66 83.60 J.15QO - 590.36759 496,07277 1 

DESIGN CONDITION: OPTION NO.6. TOTAL ESTIM CONST. COST = $11,279,590.65 $9,831.475.92 
DESIGN YEAR: 2015 

FW Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,00481 20,961.33 

2015 Eq Pop. = 
2015 Sew. Ac. = 

69,256.39 
20,35379 + Engr., ROW, Finane" Conting. (1.5x) = $16,919.365.98 $14,747,213.88 

NOTES: 

Constant Intel Flow =. 600 

UPSTREAM MAIN/STATION Upstream Sla. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST.DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM. PARL. PIPE COST 

12/3111999,10:42 AM 

Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Masler Plan Data using Colbrook·White equations 
Year 2000 Flow Rate in Ft. Worth Master Ptan based on HydroWorks Calculations 
Year 2020 Flow Rale in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = ( 1629.6 x n x MGO-1.54/ 0"(8/3) J"2, n = 0.0145 
Calculated Design Flow in MGO Based on Computed Coer. "A" and "8" and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = (0"(8/3) x s"(1/2) /1629.6 x n J /1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = I 0"(8/3) x 5"(1/2) 11629.6 x n J 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe In MGO 
Estimated Construction Cost or Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0 125/sq in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe == Area of Pipe (Sq. In.) x $0.125/sq. in. x length (Ft.) 

COFW Opllon 6a.xls 

OPTION 6a 

Cities SelVed by City of Fort Worth Big Fossil Outfall 
including only Haltom City and Haltom City lillie Fossil, 
plus Marine Creek Area, year 2020 BFX Area, and 
Constant 6.0 MGD Inlel Facility Flow 
The Cities of NRH and Richland Hills are nol included 
in this model. Those cities are served by the 
TCWSC line 
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BIG FO, 6EWER STUDY OPTION. (EAR 2050 TABLE F·6 

EXIST 2000 2020 MODEL MODEL 2050 PROP. REPL PROP. PARL ESTIM ESTIM 
PIPE MODEL MODEL 2050 2050 PROP. H.G DESIGN REPL PIPE PARl. PIPE BOTH REPL. PARAl. 

UPSTREAM DOWNSTREAM LENGTH EXIST. DIA. CAP. FLOW FLOW COEF. COEF. DIA. SLOPE FLOW PIPE CAP. PIPE CAP. CAP. PIPE PIPE 
MAIN/STATION MAIN/STATION (feel) (in) (MGD) (MGD) (MGD) "A" "B" (in) (Moot) (MGD) (irlL iMGQL linl (MGD) (MGD) COST COST 

M402A10000' 50 M2BOAlO304+97 102 54 222.11 18.94 83.62 -0.0010 0.0084 90 0.000350 98.86 96 99.32 90 83.62 305.73 $92,287.35 $81,111.93 
M40ZAlOO20+ 17 M402AfOoaQ+50 1726 54 34.03 1871 86.59 -0.0011 0.0089 90 0.000375 101.52 96 102.85 90 86.59 12062 1,561,64669 1,372.541 04 
M402A10020+90 M402N0020'17 73 24 -70.57 18.71 86.61 ·0.0011 0.0089 90 0,000375 101.54 96 102.88 90 86.61 1604 66,04879 58,05069 
M402A10022+40 M402A10020'90 150 24 0.00 18.71 86,61 -0.0011 00089 90 0,000375 101.54 96 102.88 90 86.61 8661 135,71669 119,28225 
M402NOO23+09 M402A10022'40 69 24 74.31 18,71 86.64 -0.0011 0.0089 90 0.000376 101.57 96 10291 90 86164 160.95 62,429.68 54,86983 
M402A10028'40 M402A10023'09 870 54 25.04 18.78 87.43 -0.0011 00090 90 0000383 102.37 96 103.85 90 87.43 112.47 787,156.79 691,83702 
M402A10032'40 M402A10028'40 399 54 35.67 18.81 8766 -0.0011 00090 90 0.000385 102.61 96 104.12 90 8766 123.33 361,006.39 317,290.77 
M402A10036+ 79 M402A10032'40 433 54 32.39 18.87 87.84 -0.0011 0.0091 B4 0.000558 102B2 90 105.5B B4 87 B4 120.23 344,32B.OB 299,94B.02 
M40ZAlOO40i-28 M402A10D36+ 79 361 54 29.03 lB 92 87.96 ·0.0011 0.0091 B4 0000559 102.97 90 105.73 B4 87.96 116.99 2B7,07260 250,07213 
M402A1004S+95 M402A/O040+ 28 559 54 33.82 18.97 BB.07 -00011 0.0091 B4 0.000561 103.11 90 105.B6 84 BB.07 12189 444,525.17 387,230.81 
M402A10049+QO M402A10045+95 307 54 2B.71 lB.99 BB.14 ·0,0011 0.0091 84 0.000562 103.19 90 105.94 B4 BB.14 11685 244,131.00 212,66522 
M402ND051 +91 M40ZAlOO49+QO 252 54 31,72 18,99 88.19 ·00011 0.0091 84 0.000562 103.24 90 106.00 B4 66.19 119.91 200,394.17 174,565.59 
M402A10054+21 M402A10051'91 255 54 3519 19.06 8823 -0.0011 00091 84 0.000563 103.33 90 106.05 B4 8823 123.42 202,77982 176,643.75 
M402A10060'68 M402A10054'21 645 54 2972 31.63 88.35 ·0.0004 0.0058 84 0.000564 112.36 96 126.14 90 10620 135.92 583,5B1.76 512,913.65 
M402A10061 '67 M402A10060+68 99 54 31,88 31.61 88.37 -00004 0.0058 84 0.000565 112.36 96 120.17 90 106.22 138.10 89,573.01 78,72628 
M402A10065+95 M402A10061+67 510 54 32.39 31.54 66.46 -0.0004 0.0059 64 0.000566 112.40 96 126.30 90 106.33 13672 461,43674 405,55963 
M402A10072+ 77 M402A10065+95 691 54 31,52 31,50 86.60 -0.0004 0.0059 64 0000566 11250 96 12650 90 106.50 13802 625,201.54 549,493,54 
M402A10080+ 76 M402A10072+ 77 608 54 32.23 31.45 6680 ·0.0004 00060 84 0.000570 11266 96 126.78 90 106.74 138.97 731,060.56 642,53369 
M402A10065' 50 M402A1008Q+ 78 400 54 35.67 31.43 88.89 -0.0004 0.0060 64 0.000571 112.73 96 126.91 90 106.85 142.52 361,911.17 318,085.99 
M402A10086+56 M402A1DOB5+50 151 54 29.26 31.43 88,94 -00004 0.0060 84 0.000572 112.77 96 126.98 90 106.91 136.17 136,621.47 120,07746 
M402NOOBB+51 M402AJOOS6+56 166 54 24.42 3145 66.99 ·0.0004 0.0060 84 0.000573 112.84 96 127,05 90 106.97 131.39 152,00269 133,59611 
M402AJOO96+65 M402AJOOSB+51 820 54 31.72 31.56 89.19 -0.0004 0.0060 84 0.000575 113.10 96 127.34 90 10721 13893 741,91789 652,07627 
M402AJOl 03+ 76 M402A1oo96+65 711 54 21,89 31.63 89,37 -0,0004 0.0060 84 0.000577 11332 96 127.60 90 107.42 12931 643,297.10 565,397.84 
M402N0105+11 M402A101 03' 76 135 54 53.47 31.66 89.42 ·0.0004 00060 84 0000576 11339 96 12767 90 107.48 160.95 122,14502 107,354_02 
M402A10109+91 M402A10 105. 11 807 54 2508 31.70 89.67 -0.0004 00060 84 0000581 113.66 96 128.02 90 10778 13286 730,15578 641,738.48 
M402A10113+81 M402A10109'91 345 54 3939 31.77 8976 -0.0004 00060 84 0.000582 113.79 96 128.15 90 10789 147.28 312,148.38 274.349.16 
M402A10 117+43 M402,AJ0113+B1 695 54 40.78 42,22 9001 0.0002 0.0034 64 0.000586 121.44 96 128.51 90 10819 148.97 628,82065 552,674.40 
M402,AJ0 120+ 25 M402N0117+43 126 54 41,74 42.22 90,06 0.0002 0.0034 84 0.000586 121.49 96 12858 90 108.25 149.99 114,002.02 100,197.09 
M402B/0123+40 M402AJ0120+25 306 54 36.97 42.20 90.17 0.0002 0.0034 84 0.000588 121,58 96 126.74 90 108.38 145.35 278,671 60 244,92621 
M402B/0136+74 M402B/0123+40 1160 48 31.40 33.7B 8360 ·0.0001 00045 66 0001829 109.37 78 13052 72 10543 136.83 

-- 692,861.97 590,36759 

DESIGN CONDITION: OPTION NO.6. TOTAL ESTIM. CONST COST = $12,194,932.56 $10,686,17650 
DESIGN YEAR 2050 

F.W. Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,004_81 20,981.33 

2050 Eq. Pop. = 
2050 Sew. Ac. = 

Constant Inlel Flow = 

129,161.14 
26,316.11 

6.00 
+ Engr., ROW, Finane., Canting (1_5x) = $18,292,398.84 $16,029,264.76 

NOTES: UPSTREAM MAIN/STATION Upstream Sla. ot Pipe Based on City at Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 

UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF, "A", COEF. "B" 
MODEL PROP DIA. 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP, 
BOTH CAP. 
ESTIM. REPL PIPE COST 
ESTIM. PARL PIPE COST 

12/31/1999,10:42 AM 

Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feel 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGO based on Ft Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Fl. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq. Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = 11629 6 x n x MGO·1.54/ 0"(BI3) ]"2, n = 0_0145 
Calculated Design Flow in MGD Based on Computed Coef. HA" and "B" and Design Penod Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = 1 0"(8/3) x s"(ll2) 11629.6 x n ]/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel pipe Capacity in MGD = (0"(8/3) x s"(1/2) 11629.6 x n J /1_54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe::: Area of Pipe (Sq. In.) x $0. 125/sq. in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0. 125/sq. in. x length (Fl.) 

COFW Option 6a_xls 

OPTION 6a 

Cities Served by City of Fort Worth Big Fossil Outfall 
including only Hallom City and Hallam City Lillie FOSSIl, 
plus Marine Creek Area, year 2020 BFX Area, and 
Constant 6.0 MGO Intel Facility Flow. 
The Cities of NRH and Richland Hills are not Included 
in this model. Those cities are served by the 
TCWSC hne 
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BIG FOe jEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION Ifeet) 

M402NOOOQ+50 M2BON0304+97 102 
M402A1OO2Q+11 M402NOOOQ+50 1726 
M402NOO2Q+-90 M402A10020+17 73 
M402A10022+40 M402NQ020+90 150 
M402A10023+09 M402NOO22+40 69 
M402A1002B+40 M402A10023+09 B70 
M402A10032+40 M402NOO2B+40 399 
M402A10036+ 79 M402A10032+40 433 
M402A1004Q+28 M4Q2A10036+ 79 361 
M402AJOO45+95 M402NQ040+26 559 
M402A10049+00 M402AJOO45+95 307 
M402N0051 +91 M402N0049+QO 252 
M402N0054+21 M402N0051 +91 255 
M402NOO60+68 M402N0054+21 645 
M402A1OO61 +67 M402N0060+68 99 
M402N0065+95 M402N0061 +67 510 
M402A100n+ 77 M402N0065+95 691 
M402A10080+ 78 M402N0072+ 77 808 
M402A10085+50 M402NOOBO+78 400 
M402A10086+56 M402NOO85+50 151 
M402N0088+51 M402NOO86+56 16B 
M402N0096+65 M402NOO88+51 820 
M402N01 03+76 M402A10096+65 711 
M402A10105+11 M402A10103-t 76 135 
M402A10109+91 M402N0105+11 B07 
M402A10113+81 M402A10109+91 345 
M402N0117+43 M402A10113+81 695 
M402A10120+25 M402A10117+43 126 
M402B/0123+40 M402A10120+25 30B 
M402B/0136+74 M402B/0123+40 1160 

DESIGN CONDITION OPTiON NO.6. 
DESIGN YEAR' 2070 

NOTES: UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 

12/3111999,10:42 AM 

OPTION. lEAR 2070 TABLE F·7 

EXIST 2000 2020 MODEL MODEL 2070 PROP REPL PROP PARL ESTIM ESTIM 
PIPE MODEL MODEL 2070 2070 PROP H.G DESIGN REPL. PIPE PARL PIPE BOTH REPL. PARAL 

EXIST. DIA CAP. FLOW FLOW COEF. COEF DIA SLOPE FLOW PIPE CAP PIPE CAP CAP PIPE PIPE 
lin) IMGD) IMGDI IMGD) "A" "B" lin) Iftlfoot) IMGD) lin) IMGD) (in) .J.MGD) IMGD) COST COST 

54 222.11 1B.94 B3.62 -0.0010 0.OOB4 90 0.000350 100.6B 96 9932 90 B362 30573 $92.2B735 $B1.111.93 
54 34.03 18.71 B6.59 -0.0011 0.00B9 90 0000375 102.9B 96 102.B5 90 86.59 120.62 1,561,646.69 1,372,541,04 
24 -70.57 1B.71 B661 -00011 0.00B9 90 0.000375 102.99 96 102.BB 90 66.61 16.04 66,048.79 56,05069 
24 0.00 1B.71 B661 -0.0011 0.OOB9 90 0.000375 102.99 96 102.8B 90 B6.61 B6.61 135.71669 119,282.25 
24 74.31 1B.71 86.64 -0.0011 000B9 90 0.000376 103.02 96 102.91 90 B6.64 16095 62.4296B 54,869.83 
54 25.04 1B7B BlA3 -0.0011 0.0090 90 0.0003B3 103.7B 96 103.B5 90 B743 112.47 787.156.79 691.B37.02 
54 35.67 1B.B1 B7.66 -0.0011 0.0090 90 0.0003B5 10402 96 104.12 90 B7.66 123.33 361.00639 317.290.77 
54 32.39 1B.B7 B7.84 -0.0011 0.0091 B4 0.00055B 104.25 96 125.41 90 10558 137.97 391.768.B4 344,328.08 
54 29.03 1B92 B7.96 -0.0011 00091 B4 0.000559 104.41 96 125.58 90 105.73 134.76 326.624 B3 2B7.072.60 
54 33.82 18.97 88W -0.0011 0.0091 B4 0000561 104.56 96 125.74 90 105.86 139.68 505.770.B6 444,525.17 
54 28.71 18,99 BB14 -0.0011 0.0091 B4 0.000562 104.65 96 125,84 90 105.94 134,65 277.76682 244.131.00 
54 31.72 lB,99 BB.19 -0.0011 0.0091 B4 0000562 104.69 96 125.91 90 10600 137,72 228,004,04 200,394.17 
54 35.19 19.06 B8.23 -0.0011 0.0091 84 0.000563 104.B1 96 125.97 90 106.05 141,24 230,718.37 202,77982 
54 29.72 31.63 B8.35 -0.0004 0.005B 84 0.000564 119.76 96 126.14 80 106.20 135.92 583,581.76 512,913.65 
54 31.8B 31.61 BB.37 -0.0004 0.005B B4 0000565 119.76 96 126.17 90 106.22 138.10 89.573,01 78.7262B 
54 32.39 31.54 88.46 -0.0004 0.0059 84 0.000566 119.75 96 126,30 90 106,33 13B72 461.43674 405,55963' 
54 31.52 31.50 BB.60 -0.0004 0.0059 84 0.00056B 119.83 96 126.50 90 106.50 138.02 625,201.54 

549.49354
1 54 3223 31.45 88,80 -00004 0.0060 84 0.000570 119.94 96 126.78 90 106.74 138.97 731.06056 642,53369 

54 3567 31.43 8B89 -0.0004 0.0060 B4 0.000571 119.99 96 12691 90 10685 142.52 361.911,17 31B.OB599 
54 29.26 31.43 8B.94 -0,0004 0.0060 B4 0000572 120.04 96 126,98 90 106,91 136.17 136,621,47 120,077.46' 
54 24.42 31.45 BB99 -0.0004 0.0060 B4 0.000573 120.10 96 127.05 90 106,97 131,39 152.002.69 133,59611 
54 31.72 31.56 B9.19 -0.0004 0.0060 84 0.000575 120.41 96 127.34 90 107.21 138.93 741.917.89 652,076,27 
54 21.89 31.63 89.37 -0.0004 0.0060 84 0.000577 120,65 96 127.60 90 107.42 12931 643,29710 565,397.84 
54 53.47 31.66 B9.42 -0.0004 0,0060 84 0.000578 120,72 96 127.67 90 10748 160.95 122,145,02 107.35402! 
54 25.08 31.70 B9.67 -0,0004 0,0060 84 0.000581 120.99 96 128.02 90 10778 13286 730,15578 641,73848 
54 39.39 31.77 89.76 -0.0004 0.0060 84 0.000582 121.15 96 128,15 90 107,89 147,28 312,148.38 274.349.16 
54 40.7B 42.22 9001 0.0002 00034 B4 0.0005B6 133.71 96 12851 90 108.19 148.97 628.820.65 552,674.40 
54 41.74 42.22 90.06 0.0002 0.0034 84 0.000586 133.75 96 128,58 90 10B.25 149.99 114,002.02 100,197.09 
54 36.97 42.20 90.17 00002 00034 84 0.0005B8 133.B3 96 128.74 90 108.38 14535 278.671.60 244,92621 
4B 31.40 33.78 83.60 -0.0001 0.0045 66 0.001829 11820 78 130.52 72 105.43 136.83 692.861.97 ?~9d67.591 

F.W, Model Eq. Pop. = 57,207.50 93,287.50 
F.W. Model Sew. Ac. = 9,004.81 20,961.33 

2070 Eq. Pop. = 148.253,92 
2070 Sew, Ac. = 28.780.92 

TOTAL ESTIM. CONST. COST = 
+ Engr ,ROW. Finane,. Conting. (1.5x) = 

$12.432,355.48 $10,908,281.81 
$1B.648.53322 $16,362.42272 

Constanllnlel Flow = 6 00 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 

Downstream Sla. of Pipe Based on City of Fort Worth Masler Plan Designations. Stations confirmed by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on H Worth Masler Plan Data using Colbrook-Whlte equations 
Year 2000 flow Rate in Fl. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft, Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute DeSign Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed HydrauliC Gradient Slope of Model Pipe Using Mannings Eqn .. s = [1629.6 x n x MGD·1.54' 0"(8/3) )"2, n = 0,0145 
Calculated Design Flow in MGO Based on Computed Coef. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = I 0"(8/3))( 5"(1/2) 11629.6 x n )/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (0"(8/3) x s"(1/2) /1629.6 x n )/1 ,54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq, In,»)( $0.125/sq in. x length (Fl.) 

COFW Option 6a.xls 

OPTION 6a 

Cities Served by Cily of Fort Worth Big Fossil Outfall 
including only Hallam City and Haltom City little Fossil. 
plus Marine Creek Area, year 2020 BFX Area, and 
Constant 6.0 MGD Inlel Facilily Flow. 
The Cities of NRH and Richland Hills are not included 
in this model. Those cities are served by the 
TCWSC line 
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OPT/ON 6b 



BIG FO,. _ ,;EWER STUDY 

UPSTREAM 
MAIN/STATION 

TCWSCiOOOO+20 
TCWSC/OOOl +00 
TCWSC/OOO4+27 
TCWSC/0009+ 33 
TCWSC/oo17+56 
TCWSCIOO19+45 
TCWSC/OD25+ 17 
TCWSC/OO30+53 
TCWSC/OO36+89 
TCWSC/0044+92 
TCWSC/OO53+ 70 
TCWSC/OO59+40 
TCWSCi0059+99 
TCWSC10068+65 
TCWSCi0076+00 
TCWSC/A-B/OOOO+OO 
TCWSC·NOO03+40 
TCWSC·AIOO06+17 
TCWSC-NOOO7+96 
TCWSC-AlOO15+30 
TCWSC·AlOO17+50 
TCWSC-N0039+61 
TCWSC-B/0001+148 
TCWSC-B/OOOl +28.94 
TCWSC-B/OOOl +34.94 
TCWSC·B/OOOl +46.94 
TCWSC-8/0001 +73.07 
TCWSC·B/OOO3+02 
TCWSC-B/0005+96 
TCWSC-8/0008+15 
TCWSC-B/OOll +93 
TCWSC·B/0012+35 

DESIGN CONDITION: 

NOTES: 

DOWNSTREAM LENGTH 
MAIN/STATION (feel) 

L995710001+32 
TCWSC/0000+20 
TCWSC/OOOl +00 
TCWSC/0004+27 
TCWSC/OOO9+33 
TGWSC!OO17+56 
TGWSC/OO19+45 
TCWSC/OD2S+17 
TCWSC/OO30+53 
TCWSCfOQ36+69 
TCWSC/0044+92 
TCWSC/0053+ 70 
TCWSC/0059+40 
TCWSC/0059+99 
TCWSC/0068+65 
TCWSCi0076+00 
TCWSC/A-B/OOOO+OO 
TCWSC-NOO03+40 
TCWSC-NOO06+17 
TCWSC-AIOO07+96 
TCWSC·AlOO15+30 
TCWSC·AlOO17+50 
TCWSC-AlO039+61 
TCWSC-B/OOO1+14,e 
TCWSC-B/OOOl +28.94 
TCWSC-B/OOOl +34.94 
TCWSC-B/OOOl +46.94 
TCWSC-B/OOOl +73.07 
TCWSC-B/OO03+02 
TCWSC·81OO05+96 
TCWSC-8/0008+15 
TCWSC-B/0011 +93 

OPTION 6b 
2000 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H G SLOPE 
DESIGN FLOW 
PROP, REPL. PIPE 
REPL, PIPE CAP. 
PROP, PARL. PIPE 
PARL. PIPE CAP, 
BOTH CAP, 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

20 
80 

327 
506 
823 
189 
572 
536 
638 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

12/31/1999,10:42 AM 

OPTION _ {EAR 2000 fABLE K·l 

EXIST 2000 2020 MODEL MODEL 2000 PROP REPL PROP PARL ESTIM ESTIM. 
PIPE MODEL MODEL PROP H.G. DESIGN REPL PIPE PARL PIPE BOTH REPL. PARAL. 

EXIST. DIA. CAP. FLOW FLOW COEF. COEF DIA. SLOPE FLOW PIPE CAP PIPE CAP. CAP. PIPE PIPE 
(in) (MGD) (MGD) (MGD) "A" "B" (in) (flffool) . .lMGQL _lin) .JMGD) (in) (MGD) (MGDl COST COST I 

36 142.07 1084 16.87 0.0029 -0.0155 54 0.000217 20.01 60 22.34 54 1687 158.94 $7,06858 $5,72555 1 

36 44.89 10.86 16.96 0.0029 ·0.0158 54 0,000219 20.12 60 22.46 54 16.96 61.85 28,27431 22,902.191 
36 13.97 10.91 1730 0.0031 ~O.O169 54 0,000228 2055 60 22,91 54 17.30 31.27 115,571.24 93,612.71 : 
36 1016 10.95 17.76 0.0033 -00185 54 0000241 21.13 60 23.52 54 17.76 27.92 178,835.01 144,85636 
36 10.25 10,98 1B.26 0.0036 -0.0203 54 0.000254 21.76 60 24.18 54 18.26 28.51 290,871.96 235,606 29 
36 10.00 10.98 18.35 0.0036 -0,0206 54 0000257 21.87 60 24.30 54 ~8.35 28.35 66,798.06 54,106.43 
36 10.20 11.00 lB.58 00038 ·0.0214 54 0.000263 22.16 60 24.61 54 18.58 26.78 202,161.32 163.750.67 
36 10.29 11,00 lB.B1 0.0039 -0.0223 54 0,000270 22,45 60 24.91 54 18.81 29.10 189,437.88 153.444.68 
36 10,13 11.00 lB.99 0.0040 -0.0230 54 0,000275 22.68 60 25.15 54 18.99 29.12 224,78076 182,072.42 
36 10,18 11.02 19,17 0.0041 ·0.0236 54 0.000280 22.91 60 25.39 54 19.17 29.35 283,80339 229,880.74 
36 10,25 11.02 1929 0.0042 ·0.0241 54 0.000284 23.06 60 25.55 54 19.29 29.54 310,310.55 251,351 55 
36 1020 11.05 19.33 0.0042 ·0,0241 48 0000534 2311 54 26.46 48 1933 29.53 163,178.11 128,93085 
36 9,95 11.07 19,33 0.0041 -00240 48 0.000534 23.10 54 26.46 48 1933 29.28 16,89037 13,345.47 
36 10.22 11.09 19.35 0.0041 ·0.0240 48 0.000535 23.13 54 26.49 48 19.35 29.57 247,916.22 195,884.42 
36 10.04 11.11 19.38 0.0041 -0.0240 48 0000537 23.16 54 26.53 48 19.38 29.42 210.41388 166,25294 
27 12,53 11.34 19.42 0.0040 ·00231 42 0.001099 23.18 54 37.96 48 2773 4026 214}08.04 169,64586 
36 10.22 11.16 19.40 0.0041 -0.0238 48 0,000538 23.18 54 2656 48 1940 29.62 97,334.31 76,906121 
36 10.13 11.18 19.40 0.0041 ·0.0237 48 0000538 2318 54 26.56 48 19.40 29.53 79,29884 62,655.87 
30 8.88 11.18 19.40 0.0041 ·00237 42 0.001097 23.18 48 27,70 42 1940 28.28 40.488.81 30,999251 
30 10.86 11.21 19.40 0.0041 -0.0236 42 0.001097 23.18 48 27.70 42 19AO 3026 166,026.75 127,11423 
27 21.09 11.23 19.40 0.0041 ·0,0235 42 0001097 23.17 48 27.70 42 19.40 40.49 49}62.79 38.09963 
27 6.66 11.32 19.40 0.0040 -0.0231 42 0.001097 23.16 48 27.70 42 19.40 2606 500,11600 382,901.31, 
27 8.08 023 -0.16 -0,0002 0.0017 30 0.000000 ·023 48 0.56 42 0.39 8.47 2.261.94 1,731 80 
16 ·16.02 0.23 -0.16 -0.0002 0.0017 30 0.000000 -0.23 48 0.56 42 039 ·1563 2,940.53 2,251341 
16 0.00 0.23 -016 -00002 0.0017 30 0.000000 ·0.23 48 056 42 0.39 0.39 1,357.17 1.039.08 
16 000 0.21 ·016 -00002 00016 30 0000000 ·023 48 0.56 42 0,39 0.39 2}14.33 2.078.16 
16 11.50 0,21 ·0.14 -0.0002 0.0015 30 0.000000 ·0.21 48 049 42 0.34 11.84 5,654.86 4,329.50 
27 8.97 11.37 19.42 0.0040 ·0.0230 42 0.001099 23.18 48 27.73 42 19.42 28.39 68.310.73 52,30040 
30 11.53 11.39 19.42 00040 ·00229 42 0.001099 23.18 48 27.73 42 19.42 3095 66}27.37 51,088.14 
27 9.86 ·002 0.00 0.0000 ·0,0001 30 0.000000 0.00 36 0.00 30 000 9,86 19,085.16 13,25358 
27 25.47 9.24 12.30 00013 -0.0052 30 0.002653 14.41 36 20.00 30 12.30 37.77 45,804.38 31,808.60 
27 24.49 9.27 12.30 0.0013 ·0.0051 27 0004654 14.41 30 16.29 18 4.17 28.66 7,51036 2.703.73 

TOTAL ESTIM. CONST. COST = $3,906.414.01 F .W. Model Eq. Pop. = 
F ,W. Model Sew. Ac. = 

17.43050 20,657.50 
2.55082 2,764.11 

2000 Eq. Pop. = 23,952.45 
2000 Sew. Ac. = 3,176.17 + Engr., ROW. Finane., Canting. (1.5x) = $5,859,621.02 

$3,092.629.89 
$4.638,944.84 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Lenglh of Pipe Segment in Feel 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook·While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in FI. Worth Masler Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in FI. Worth Masler Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = (1629.6 x n x MGO·'.54 I 0"(8/3) )"2. n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coet. "N and "B" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = I 0"(813) x s"(1/2) 11629 6 x n )/1 .54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGD = (0"(8/3) x s"(1/2) 11629.6 x n J 11.54 
Combined Capacily of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In ) x $0. 125/sq. in, x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe == Area of Pipe (Sq. In.) x $0.125/sq. in. x Length (Ft.) 

TCWSC Option 6b.xls 

OPTION 6b 

Includes Flows from Richland Hills 
and North Richland Hills, which is 
the current condition 
Assumes R. Hills and NRH will 
not be connected to the COFW 
BIQ Fossil line 
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BIG FOe ,EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION 

TCWSC10000+20 19957/0001+32 
TCWSClOOO1 +00 TCWSC/OOQO+20 
TGWSCIOOO4+27 TCWSC/OOOl +00 
TCWSC/OOO9+33 TCWSCIOOO4+27 
TCWSCJOO17+56 TCWSC10009+33 
TCWSCIOO19+45 TCWSC/OO17+56 
TCWSC/0025+17 TCWSC/OO19+45 
TCWSCIOO30+53 TCWSCI0025+17 
TCWSCIOO36+89 TCWSCIOO3D+S3 
TCWSCi0044+92 TCWSC/0036+89 
TCWSCI0053+ 70 TCWSC/0044+92 
TCWSCIOO59+4D TCWSC/0053+ 70 
TCWSCIOO59+99 TCWSC/OO59+40 
TCWSC10068+65 TCWSCIOO59+99 
TCWSC/0076+00 TCWSC/0068+65 
TCWSC/A-BJOOOO+OO TCWSC/0076+DO 
TCWSC-AIOO03+40 TCWSC/A-8/00DO-+-00 
TCWSC-NOO06+17 TCWSC-NOO03+40 
TCWSC-AfOO07+96 TCWSC-.A/OO06+17 
TCWSC-NOO15+30 TCWSC-NOOO7-+-96 
TCWSC-AlOO17+50 TCWSC-N0015-+-30 
TCWSC-Al0039+61 TCWSC-AlOO17+50 
TCWSC-B/0001+14.8 TCWSC-AlOO39-+-61 
TCWSC-B/0001 -+-28.94 TCWSC-B/OOO1-+-14.B 
TCWSC-B/OO01+34.94 TCWSC-BI0001 -+-28.94 
TCWSC-B/OOO1 -+-46.94 TCWSC-B/0001+34.94 
TCWSC-B/0001 +73,07 TCWSC-B/OOOl -+-46.94 
TCWSC-81OO03+02 TCWSC-BJOOO1 -+-73.07 
TCWSC-81OO05+96 TCWSC-810003+02 
TCWSC-B/OOO8+15 TCWSC-8/0005+96 
TCWSC-B/OO11+93 TCWSC-8/0008+ 15 
TCWSC-8/0012+35 TCWSC-B/0011-+-93 

DESIGN CONDITION: OPTION 6b 
2005 

NOTES' UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEl FLOW 
COEF, "A", COEF. "8" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPl. PIPE CAP, 
PROP. PARl. PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTlM, REPL. PIPE COST 
ESTIM, PARL PIPE COST 

12/31/1999.10:43 AM 

(feel) 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTION .EAR 2005 

EXIST. 2000 2020 MODEL MODEL 2005 PROP REPl. PROP PARl. ESTIM. 
PIPE MODEL MODEL PROP. H.G. DESIGN REPl. PIPE PARL PIPE BOTH REPL 

EXIST.DIA CAP. FLOW i.LO~ COEF. COEF. DlA SLOPE FLOW PIPE CAP. PIPE CAP. CAP PIPE 
(in) (MGD) (MGDI MGD "A" "B" (in) (Moot) (MGD) (in) (MGD) (in) (MGD) (MGD) COST 

36 14207 10.84 1687 00029 -0.0155 54 0.000217 21.10 60 2234 54 16.87 158.94 $7.068.58 
36 44.89 10.86 16.96 0.0029 -0.0158 54 0.000219 2122 60 22.46 54 16.96 61.85 28.274.31 
36 13.97 10.91 17.30 0.0031 -0.0169 54 0000228 21.66 60 22.91 54 17.30 31,27 115,57124 
36 10.16 10.95 1776 0.0033 -0.0185 54 0.000241 22.27 60 2352 54 1776 27.92 178,835.01 
36 10.25 10.98 18.26 0.0036 -0.0203 54 0000254 22.93 60 24.18 54 18.26 28.51 290.871.96 
36 10.00 10.98 18.35 0.0036 -0.0206 54 0.000257 2305 60 24.30 54 18.35 28.35 66,79806 
36 10.20 11.00 18.58 0.0038 -0.0214 54 0.000263 23.35 60 24.61 54 18.58 ; 2878 202,161.32 
36 1029 11.00 18.81 0.0039 -0.0223 54 0000270 2366 60 24.91 54 18.81 29.10 189.437,88 
36 10.13 11.00 18,99 0.0040 -00230 54 0.000275 23.90 60 25.15 54 18.99 29.12 224,780.76 
36 1018 11.02 19.17 0.0041 -0.0236 54 0,000280 24.13 60 25.39 54 19.17 29.35 283,803.39 
36 10.25 1102 19.29 0.0042 -0.0241 54 0000284 24.29 60 25.55 54 19.29 29.54 310,310.55 
36 10.20 11.05 19.33 0.0042 -0.0241 48 0.000534 24.34 54 26.46 48 1933 29.53 163,178.11 
36 9.95 11.07 19.33 0,0041 -0.0240 48 0.000534 24.34 54 26.46 48 19.33 2928 16.890,37 
36 10.22 11.09 19.35 0.0041 -0,0240 48 0.000535 24.36 54 26.49 48 19.35 29.57 247,91622 
36 10.04 11.11 19.38 0.0041 -0.0240 48 0.000537 24.40 54 26.53 48 19.38 29.42 210.413.88 
27 1253 11.34 19.42 0.0040 -0.0231 42 0.001099 24.43 54 37.96 48 27.73 40.26 214.708.04 
36 10.22 11.16 19.40 0.0041 -0.0238 48 0000538 24.42 54 26,56 48 19.40 29.62 97.334.31 
36 10.13 11.18 19.40 00041 -0,0237 48 0.000538 24.42 54 26.56 48 19.40 2953 79,29884 
30 8.88 11.18 19.40 0.0041 -0,0237 42 0.001097 24,42 48 27.70 42 1940 28,28 40,488.81 
30 10.86 11.21 19.40 0.0041 -0.0236 42 0.001097 24,42 48 27.70 42 19.40 30.26 166,026.75 
27 21.09 11.23 1940 0.0041 -0.0235 42 0.001097 24.41 48 27.70 42 19,40 40.49 49,762.79 
27 6.66 11.32 19.40 0.0040 -0.0231 42 0.001097 24.40 48 27.70 42 19.40 26.06 500.116,00 
27 8.08 0.23 -0.16 -00002 0.0017 30 0,000000 -0.24 48 0.56 42 0.39 8.47 2.261,94 
16 -16.02 0.23 -0.16 -0.0002 00017 30 0.000000 -0.24 48 0.56 42 0.39 -15.63 2.940.53 
16 000 0.23 -0.16 -0,0002 0.0017 30 0.000000 -0.24 48 0.56 42 0.39 0.39 1.357.17 
16 0.00 0.21 -0.16 -0.0002 0.0016 30 0.000000 -0.24 48 0.56 42 0.39 0.39 2.714.33 
16 11.50 0.21 -0.14 -0.0002 0,0015 30 0000000 -021 48 049 42 0.34 11.84 5,65486 
27 8.97 11.37 1942 0.0040 -0.0230 42 0.001099 24.42 48 27.73 42 1942 28.39 68,310.73 
30 11,53 11.39 19.42 0.0040 -0.0229 42 0.001099 24.42 48 27.73 42 19.42 3095 66.727.37 
27 9,86 -0.02 000 0.0000 -0.0001 30 0.000000 0.00 36 0.00 30 0.00 986 19.085.16 
27 2547 9.24 12.30 00013 -0.0052 30 0.002653 15.22 36 20.00 30 12.30 37.77 45.804.38 
27 24.49 9.27 1230 0.0013 -0.0051 27 0.004654 15.22 ~~29_ 18 4.17 28.66 7.510.36 

F,W. Model Eq. Pop. = 
F.W. Model Sew. Ac. = 

17 ,43050 20.657.50 
2,550.82 2.76411 

2005 Eq Pop. = 25,333.66 
2005 Sew, Ac. = 3,363.38 

TOTAL ESTIM. CONST. COST = 
-+- Engr. ROW. Finane., Conling. (1 ,5x) = 

$3,906,414.01 
$5,859,621.02 

Upstream Sla. ot Pipe Based on City of Fort Worth Masler Plan DeSignations. Stations confirmed by Field Survey 
Downstream Sta_ of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
Length of Pipe Segment in Feel 
Existing Pipe Diameter in Inches 
Existing Gravity Flow CapaCity of Pipe in MGD based on FI. Worth Master Plan Dala using Colbrook-While equations 
Year 2000 Flow Rate in Ft Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used 10 Compute Design Flows based on Model Flows: Flow:c A x Eq Pop, + 8 x Sewered Acres 
Proposed Diameter Pipe shown in Ft Worth Master Plan for the Year 2020 DeSign 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s '" 11629.6 x n x MGD-1.541 0"(8/3) 1"2. n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coer "A" and "8" and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 

Proposed Replacement Pipe CapaCity in MGD = r 0"(8/3) x s"(1/2) 11629.6 x n 1/1.54 
Proposed Parallel Pipe in Inches 

Proposed Parallel Pipe Capacity in MGD = I D"{8/3) X s"{ 1/2) 11629,6 x n 1/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 

Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In,) x $0,125/sQ. in. x Length (Ft.) 
Estimaled Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0, 125/sq. in, x Length (Ft.) 

TCWSC Option 6b,xls 

OPTION 6b 

Includes Flows from Richland Hills 
and North Richland Hills, which is 
the current condition. 
Assumes R. Hills and NRH will 
not be connected to the COFW 
Big Fossil line 

TABLE K-2 

ESTIM. 
PARAL 

PIPE 
COST 

$5,72555 
22,902.19 
93,612.71 

144,856.36 
235,606.29 

54,106.43 
163,750.67 
153.444.68 
182,072.42 
229,880.74 
251,35155 
128,930.85 

13,345.47 
195,884.42 
166.252.94 
169.64586 

76.906,12 
62.65587 
30.999,25 

127,11423 
38.09963 

382.901,31 
1.731.80 
2,251.34 
1.039.08 
2.078.16 
4.32950 

52.30040 
51.088.14 
13.253,58 
31.80860 

2.703.73 

$3092,62989 
$4,638,94484 
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BIG FO~,- _ .::iEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/ST A TlON 

TCWSC/OOOO+20 19957/0001+32 
TCWSC/OOOl +00 TCWSC/ODOO+20 
TCWSC/0004'27 TCWSC/OO01+00 
TCWSC/0009.33 TCWSC/0004'27 
TCWSCIOO17·56 TCWSC10009'33 
TCWSC/0019.45 TCWSCI0017'56 
TCWSC/0025'17 TCWSC/0019'45 
TCWSC/0030'53 TCWSC10025'17 
TCWSC/0036.89 TCWSC10030+53 
TCWSC10044+92 TCWSC/0036+89 
TCWSC/0053+ 70 TCWSC10044'92 
TCWSC/0059+40 TCWSC/0053+70 
TCWSC/OO59+99 TCWSCIOO59+40 
TCWSCIOO68+65 TCWSC/0059+99 
TCWSCID076+00 TCWSC/006B+65 
TCWSCJA-B/OOOO+OO TCWSC10076"'00 
TCWSC-AJOOO3+40 TCWSCJA-B/OOOO+OO 
TCWSC-N0006+ 17 TCWSC-AIOO03+40 
TCWSC-A/O007 +96 TCWSC-NOO06+17 
TCWSC-AJOO15+30 TCWSC·NOO07+96 
TCWSC-AlO017+S0 TCWSC-AlOO15 ... 30 
TCWSC-AJ0039+61 TCWSC-/V0017+50 
TCWSC·B/OO01"'14.8 TCWSC-AJOo39+61 
TCWSC-BJOOO1"'28.94 TCWSC-BIOO01 + 14.8 
TCWSC-B/OO01+34.94 TCWSC-BJOO01 ... 26.94 
TCWSC-8/0001+46.94 TCWSC·BIOO01+34.94 
TCWSC-B/0001 +73.07 TCWSC-B/OOO 1 +46 .94 
TCWSC-BI0003+02 TCWSC-8/0001 + 73.07 
TCWSC-B/OOO5+96 TCWSC-B/0003'02 
TCWSC-B/0008'15 TCWSC-BIOO05'96 
TCWSC-B/OO 11+93 TCWSC-B/0008+ 15 
TCWSC·BI0012+35 TCWSC·B/0011+93 

DESIGN CONDITION: OPTION 6b 
2010 

NOTES: UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "8" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
80TH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

12/31/1999, 10:43 AM 

(feeJ) 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTION ..... YEAR 2010 TABLE K-3 

EXIST 2000 2020 MODEL MODEL 2010 PROP. REPL PROP PARL ESTIM ESTIM 
PIPE MODEL MODEL PROP. HG DESIGN REPL. PIPE PARL. PIPE BOTH REPl PARAL 

EXIST. DIA CAP. FLOW ~LO~ COEF. COEF. D~ SLOPE FLOW PIPE CAP. PIPE {(AP~J CAP PIPE PIPE 
. (ill) (MGD) IMGDl MGD "A" "8" {in {Mooll {MGDl {,nJ .(MGD) (in) MGD (MGDl COST COST 

36 14207 10-64 1687 00029 -00155 54 0000217 23.81 66 28.81 60 2234 164.41 $8,55298 $7.06858 
36 44.89 10.86 16.96 0.0029 -0.0158 54 0.000219 23.96 66 28.96 60 22.46 67.35 34.211 92 28,274.31 
36 13.97 10.91 17.30 0.0031 -0.0169 54 0.000228 24.54 66 29.54 60 22.91 36.88 139.841.20 115.571.24 
36 10.16 10.95 17.76 0.0033 -0.0185 54 0.000241 25.34 66 3033 60 2352 3368 216,390.36 178,835.01 
36 10.25 10.98 18.26 0.0036 -0.0203 54 0.000254 26.22 66 3118 60 24.18 3443 351,955.08 290,871.96 
36 1000 10.98 18.35 0.0036 -0.0206 54 0.000257 26.38 66 31.34 54 18.35 28.35 80,82565 54,10643 
36 1020 1100 18.58 0.0038 -0.0214 54 0000263 26.78 66 31.73 54 18'58 28.78 244,615.19 163,75067 
36 10.29 11.00 18.81 0.0039 -0.0223 54 0.000270 27.19 66 32.12 54 18.81 29.10 229,219.83 153.44468 
36 1013 11.00 18.99 0.0040 -0.0230 54 0.000275 27.51 60 25.15 54 18.99 2912 224,780.76 182,072.42 
36 10.18 1102 1917 0.0041 -0.0236 54 0.000280 27.82 66 32.74 54 19.17 2935 343.402.10 229,880.74 
36 10.25 11.02 19.29 0.0042 -0.0241 54 0.000284 2804 66 32.94 54 19.29 29.54 375.475.77 251,351.55 
36 10.20 1105 19.33 00042 -00241 48 0000534 28.09 60 35.05 48 1933 2953 201,45446 128.930.85 
36 9.95 11.07 19.33 0.0041 ·0.0240 48 0000534 28.08 60 35.05 48 1933 29.28 20.85230 13.345.47 
36 10.22 11.09 19.35 0.0041 -0.0240 48 0.000535 28.10 60 35.08 48 1935 29.57 306,069.41 195.884.42 
36 10.04 11.11 19.38 0.0041 -0.0240 48 0.000537 28.14 60 35.14 48 19.38 29.42 259,770.22 166.25294 
27 12.53 11.34 19.42 0.0040 -0.0231 42 0.001099 28.08 54 37.96 48 27.73 40.26 214,708.04 169.64586 
36 10.22 11.16 19.40 0.0041 -0.0238 48 0.000538 28.15 54 26.56 48 19.40 29.62 97,334.31 76,906.12 
36 10.13 11.18 19.40 00041 -0.0237 48 0000538 28.14 54 26.56 48 19.40 29.53 79,298.84 62,655.87 
30 6.88 11.18 19.40 0.0041 -0.0237 42 0.001097 28.14 54 3792 42 19.40 28.28 51,24365 30,999.25 
30 10.86 11.21 19.40 0.0041 -0.0236 42 0.001097 28.12 54 37.92 42 19.40 3026 210,127.60 127.114.23 
27 21.09 11.23 19.40 0.0041 ·00235 42 0.001097 28.11 54 37.92 42 19.40 4049 62.981.03 38,099.63 
27 6.66 11.32 19.40 0.0040 -0.0231 42 0.001097 2806 54 37.92 42 19.40 26.06 632,95931 382.90131 
27 8.08 0.23 -0.16 -0.0002 0.0017 30 0.000000 -0.42 48 0.56 30 0.16 8.24 2.261.94 883.57 
16 .16.02 0.23 ·0.16 -0.0002 0.0017 30 0.000000 -0.42 48 0.56 30 0.16 -15.86 2.940.53 1.148.64 
16 000 0.23 -0.16 ·0.0002 00017 30 0000000 -0.42 46 0.56 30 0.16 0.16 1,357.17 530.14 
16 0.00 0.21 -0.16 -0.0002 00016 30 0.000000 -0.41 48 0.56 30 0.16 0.16 2.714.33 1,060.29 
16 11.50 0.21 -0.14 -0.0002 0.0015 30 0000000 -0.37 48 0.49 30 0.14 1164 5,65486 2,208.93 
27 697 11.37 1942 0.0040 -0.0230 42 0001099 28.06 46 2773 30 7.92 16.89 68.310.73 26,68368 
30 11.53 11.39 19.42 0.0040 -0.0229 42 0001099 28.05 46 27.73 30 7.92 19.45 66,727.37 26,065.38 
27 9.86 -0.02 0.00 0.0000 -0.0001 30 0.000000 0.01 36 000 30 000 9.66 19.085.16 13,25358 
27 2547 924 1230 0.0013 -00052 30 0.002653 16.56 36 2000 30 1230 37.77 45,80438 31.80860 
27 24.49 9.27 1230 00013 -0.0051 27 0.004654 1656 30 1629 27 12.30 36.79 7,51Q.3~ 6.083.39

1 

F.W.Model Eq.Pop.= 17,430.5020.657.50 
F.W. Model Sew. Ac. = 2.550.82 2.764.11 

2010 Eq. Pop. = 26,71486 
2010 Sew. Ac. = 3.446.17 

TOTAL ESTIM. CONST. COST; $4.608,436.86 $3.157,68996 
+ Engr, ROW, Financ. Canting (1 5x) = $6,912.655.28 $4.736,534.94 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook·While equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Masler Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of ModeJ Pipe Using Mannings Eqn.: s = { 1629.6 x n x MGO*1.541 0"(8/3) )"2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. HA" and H8" and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGO = { 0"(8/3) x s"(112) 11629.6 x n ) 11.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacily in MGD =: [0"(6/3) x s"(1/2) 11629.6 x n) 11.54 
Combined Capacity of Exisflng Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacemenl Pipe = Area of Pipe (Sq. In.) x $0.125Jsq. in. x length (Ft.) 
Eslimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0. 125/sq. in. x length (Ft.) 

TCWSC Option 6b xis 

OPTION6b 

Includes Flows from Richland Hilts 
and North Richland Hills. which is 
the current condition 
Assumes R. Hilts and NRH will 
not be connected 10 the COFW 
Big Fossil tine 
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BIG FOe ...IEWER 

UPSTREAM 
MAIN/STATION 

TCWSCIOO00'20 
TCWSCI0001'00 
TCWSC/0004'27 
TCWSC10009'33 
TCWSC/001h56 
TCW5C/OO19+45 
TCWSCIOO25.17 
TCWSC/0030.53 
TCW5CJOO36+89 
TCWSC/0044'92 
TCWSC/0053' 70 
TCW5C/OO59+40 
TCWSC/OO59+99 
TCW5C/OO68+65 
TCWSCIOO76'00 
TCWSCIA-B/OOOO+OO 
TCWSC-AJOO03+40 
TCWSC·AIOOO6+17 
TCWSC-NOO07+96 
TCWSC-AJOO15+30 
TCWSC-AJOO17+50 
TCWSC-AlO039+61 
TCWSC-B/OOO1+14.8 
TCWSC-BIDOOl +28.94 
TCWSC-B/OOOl +34.94 
TCWSC-B/0001 +46.94 
TCWSC-B/0001<73.07 
TCWSC-BI0003.02 
TCWSC-B/OO05+96 
TCWSC-B/0008'15 
TCWSC-B/0011 +93 
TCWSC-BID012+35 

DESIGN CONDITION' 

NOTES: 

DOWNSTREAM LENGTH 
MAIN/ST A TlON (feel) 

L9957/0001+32 
TCWSC/0000.20 
TCW5C/OOO1+0a 
TCWSC/0004'27 
TCWSC/0009'33 
TCWSCIOO17.56 
TCWSC/0019.45 
TCWSCI0025.17 
TCWSC10030.53 
TCWSC/OO36+89 
TCWSC/D044+92 
TCWSC/OO53+70 
TCWSC/OO59+40 
TCWSC10059'99 
TCWSCJOO68+65 
TCWSC1D076+00 
TCWSC/A-8/0000+00 
TCWSC-AIOO03+40 
TCWSC·NOO06+17 
rCWSC-AJOOO7+96 
TCWSC-AIOO15+30 
TCWSC-AIOO17+50 
TCWSC-NOO39.61 
TCWSC·B/OOOl + 14.8 
TCWSC-B/0001 +28.94 
TCWSC-B/OOO1 +34,94 
TCWSC-B/0001 .4694 
TCWSC-B/0001.73.07 
TCWSC-B/OO03+02 
TCWSC-B/0005'96 
TCWSC·B/0008+ 15 
TCWSC-BID011 +93 

OPTION 6b 
2015 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A". COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM. PARL. PIPE COST 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

12/31/1999, 10:43 AM 

OPTION. {EAR 2015 TABLE K-4 

EXIST. 2000 2020 MODEL MODEL 2015 PROP REPL. PROP. PARl ESTIM. ESTIM 
PIPE MODEL MODEL PROP. H.G DESIGN REPL PIPE PARL. PIPE BOTH REPL. PARAL. 

EXIST. DIA CAP. FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP PIPE CAP. CAP PIPE PIPE 
(in) (MGD) (MGD) (MGD) "A" "8" (in) (flltool) (MGD) (in) (MGQL -.l'''t (MGD) (MGD) COST COST 

36 142.07 10.84 16.87 0.0029 -0.0155 54 0000217 25.73 66 2881 60 22.34 164.41 S8.552.98 $7.068.58 
36 44.89 1086 1696 0.0029 -0.0158 54 0.000219 2591 66 28.96 60 22.46 6735 34,211.92 28.274.31 
36 13.97 10.91 17.30 0.0031 -00169 54 0.000228 26.59 66 29.54 60 22.91 36,88 139,841.20 115,571.24 
36 10.16 10.95 17.76 0.0033 -0.0185 54 0.000241 2753 66 3033 60 23.52 33.68 216.390.36 178.835.01 
36 1025 10.98 18.26 0.0036 -0.0203 54 0.000254 28.58 66 31.18 60 24.18 34.43 351.955.08 290.871.96 
36 10.00 10.98 18.35 00036 -00206 54 0.000257 28.77 66 31.34 60 2430 34.30 80.82565 66,798.06 
36 1020 11.00 18.58 0.0038 -0.0214 54 0.000263 29.24 66 31.73 60 24.61 34.81 244,615.19 202.16132 
36 10.29 11.00 16.81 0.0039 -0.0223 54 0.000270 29.73 66 32.12 60 24.91 3520 229.219.83 189.43788 
36 10.13 1100 1899 0.0040 -0.0230 54 0.000275 30.12 66 32.43 60 25.15 3528 271.984.73 224.780.76 
36 10.18 11.02 19.17 0.0041 -0,0236 54 0000280 30.49 66 32.74 60 25.39 35.57 343.402.10 283,603.39 
36 1025 11.02 1929 0.0042 -0.0241 54 0.000284 30.74 66 32,94 60 2555 3580 375.475.77 310,310.55 
36 1020 11.05 19.33 0.0042 -00241 48 0.000534 3080 60 35.05 54 26.46 36.66 201,454.46 163,178.11 
36 995 11.07 19.33 0.0041 -0.0240 48 0.000534 30.78 60 35 05 54 26.46 3641 20.852.30 16.89037 
36 1022 11.09 19.35 00041 -00240 48 0,000535 30.S1 60 35,08 54 26.49 36.71 306.069.41 247,916.22 
36 10.04 11,11 19,38 0.0041 -0.0240 48 0.000537 30.85 60 35.14 54 26.53 3657 259,77022 210.413,88 
27 12,53 11.34 19.42 0.0040 -0.0231 42 0.001099 30.72 60 5027 48 27.73 40.26 265,071.66 169,645,86 
36 10.22 11.16 19.40 0.0041 -00238 46 0.000538 30.85 60 35.17 48 19.40 29.62 120,165.82 76,906.12 
36 10,13 1118 19.40 0.0041 -0.0237 48 0,000538 30.83 60 35.17 48 19.40 29.53 97.89980 62.655,87 
30 8.B8 1U8 19.40 0.0041 -0,0237 42 0.001097 30.83 54 37.92 42 19,40 2828 51,243,65 30,99925 
30 10,86 11.21 19.40 00041 -0.0236 42 0.001097 3080 54 3792 42 1940 30.26 210.127.60 127.114,23 
27 21.09 11.23 19.40 0.0041 -0,0235 42 0001097 30.78 54 37.92 42 19.40 40.49 62,981,03 38,099.63 
27 6.66 11.32 19,40 0.0040 -0.0231 42 0.001097 30,69 54 37.92 42 19.40 26,06 632.959.31 382,901.31 
27 8.08 0.23 -0.16 ·00002 00017 30 0.000000 -0.56 48 0.56 30 0.16 8.24 2.261.94 883.57 
16 -16.02 0.23 -0.16 -0.0002 0.0017 30 0.000000 -0.56 48 0.56 30 0.16 -15,86 2,94053 1.14864 
16 0.00 0,23 -016 -0.0002 0.0017 30 0.000000 -056 48 0.56 30 0.16 016 1.357.17 53014 
16 0.00 0.21 -0.16 -0.0002 0.0016 30 0000000 -0.54 48 0.56 30 0,16 0.16 2,714,33 1,06029 
16 11.50 0.21 -0.14 -0.0002 0.0015 30 0.000000 -0.50 48 0.49 30 0.14 1164 5.65486 2.20893 
27 8.97 1137 19,42 0.0040 -0.0230 42 0.001099 30.69 48 27.73 42 19.42 28.39 68.31073 52.300.40 
30 11.53 1139 1942 0.0040 -00229 42 0.001099 3067 48 27.73 42 1942 3D.95 66.727.37 51.088.14 
27 9.86 -0.02 0.00 0.0000 -00001 30 0.000000 0.02 36 0,00 30 0.00 9.86 19.085.16 13.25358 
27 2547 9.24 1230 0,0013 -00052 30 0.002653 17 48 36 20.00 30 12.30 3777 45.804,38 31,80860 
27 24.49 9.27 12.30 0.0013 -0.0051 27 0,004654 17.45 30 16.29 27 12~ - 3~ 79 7.51036 6,083.39 

F.W. Model Eq. Pop. = 17,430.50 20,65750 2015 Eq. Pop. = 27,521.61 TOTAL ESTIM. CON ST. COST = $4747.436.90 $3.584.99961 
F.W. Model Sew. Ac. = 2.550.82 2.764.11 2015 Sew. Ac. = 3.472.90 + Engr,. ROW, Finane,. Conting. (1.5x)::: $7.121.155.35 5.377.499,41 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
Leng1h of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Ra1e in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficienls used to Compute Design Flows based on Model Flows: Flow::: A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft, Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Mannings Eqn.: s = r 1629,6 x n x MGO·1.54/ 0"(8/3) )"2. n ::: 0.0145 
Calculated Design Flow in MGD Based on Computed Coet. "A" and "8" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD::: r 0"(8/3) x s"(1/2) 11629,6 x n ]/1.54 
Proposed Parallel Pipe in Inches 
Proposed Paranel Pipe Capacity in MGD = r 0"'(8/3) x s"'(1/2) 11629.6 x n) 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In) x $0, 125/sq in, x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe::: Area of Pipe (Sq, In.) x $0.125/sq. in. x Length (Ft ) 

TCWSC Option 6b.xls 

OPTION 6b 

Includes Flows from Richland Hills 
and North Richland Hills, which is 
the current condition 
Assumes R. Hills and NRH will 
not be connected to the COFW 
Big Fossil line. 
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BIG FO~ JEWER STUDY 

UPSTREAM DOWNSTREAM L~~GTH 
MAIN/STATION MAIN/STATION feet) 

TCWSC10000+20 L995710001+32 
TCWSC/0001 +00 TCWSC/OOOO+20 
TCWSCI0004+27 TCWSC/ooOl +00 
TCWSC/OO09+33 TCWSCI00Q4+27 
TCWSC/OO17+56 TCWSC/0009+33 
TCWSC/0019+45 TCWSC/OO17+56 
TCWSC/0025+ 17 TCWSC/0019+45 
TCWSC/OO30+53 TCWSCIDD25+17 
TCWSC/0036+89 TCWSC/OO30+53 
TCWSCID044+92 TCWSCIOO36+89 
TCWSCI0053+ 70 TCWSC/0044+92 
TCWSCIOO59+40 TCWSC/OO53+ 70 
TCWSC/0059+99 TCWSC/OO59+40 
TCWSC/0068+65 TCWSC/OO59+99 
TCWSC/oo76+00 TCWSC/0068+65 
TCWSC/A-B/OOOO+OO TCWSC/0076+00 
TCWSC-NOOO3+40 TCWSC1A-B/OOOO+OO 
TCWSC-NOO06+17 TCWSC-NOOO3+40 
TCWSC-NOOO7+96 TCWSC-NOOO6+17 
TCWSC-NOO15+30 TCWSC-NOO07+96 
TCWSC·NQ017+50 TCWSC-NOO15+30 
TCWSC-NOO39+61 TCWSC·NQ017+50 
TCWSC·8/0001 +14.8 TCWSC-AlOO39+61 
TCWSC-810001 +28.94 TCWSC-BIOO01+14.8 
TCWSC-B/OOOl +34.94 TCWSC·BlOOOl +28.94 
TCWSC-BI0001'46.94 TCWSC-B/0001 +34.94 
TCWSC·B/0001+ 73.07 TCWSC-B/0001+46.94 
TCWSC-B/0003+02 TCWSC-Bl0001 + 73.07 
TCWSC-BIOOO5+96 TCWSC-BIOO03+02 
TCWSC-B/0006+15 TCWSC-B/OO05+96 
TCWSC-B/0011+93 TCWSC-BIOO08+15 
TCWSC-B/0012+35 TCWSC-B/OOl1 +93 

DESIGN CONDITION' OPTION 6b 
2020 

NOTES' UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP. PARL. PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM PARL. PIPE COST 

12/31/1999,10:43 AM 

20 
60 

327 
506 
623 
169 
572 
536 
636 
803 
878 
570 

59 
666 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

65 

OPTIO,," (EAR 2020 TABLE K-5 

EXIST 2000 2020 MODEL MODEL 2020 PROP REPL PROP. PARL. ESTIM. ESTIM 
PIPE MODEL MODEL PROP H.G. DESIGN REPl PIPE PARl. PIPE BOTH REPL PARAL. 

EXIST. DIA CAP FLO~ FLOW COEF. COEF. D~ ~fLOPE FLOW PIPE CAP PIPE CAP CAP PIPE PIPE 
(in) IMGD) (MGD IMGD) "A" "B" lin MooO IMGDl (in) (MGD) (in) IMGD\ IMGDl COST COST 

36 14207 10.84 1687 00029 -0.0155 54 0000217 27.65 66 2881 60 22.34 164.41 $8,552.98 $7,06658 
36 44.69 10.86 16.96 0.0029 -00158 54 0.000219 27.85 66 28.96 60 22.46 67.35 34,211.92 28,274.31 
36 13.97 10.91 17.30 0.0031 -00169 54 0000226 28.63 66 29.54 60 22.91 36.66 139,84120 115,571.24 
36 10.16 10.95 17.76 0.0033 -00165 54 0.000241 29.73 66 30.33 60 2352 33.68 216,390.36 178,835.01 
36 1025 10.96 18.26 0.0036 -00203 54 0.000254 30.93 66 31.18 60 24.16 3443 351,955.06 290,671.96 
36 10.00 10.96 16.35 0.0036 -0.0206 54 0.000257 3116 66 31.34 60 2-430 34.30 80,825.65 66,79606 
36 10.20 11.00 1858 0.0036 -0.0214 54 0.000263 31.71 66 3173 60 24.61 34.81 244,615.19 202,161.32 
36 10.29 11.00 18.81 0.0039 -00223 54 0.000270 3226 66 32.12 60 24.91 35.20 229,219.83 189,437.88 
36 10.13 11.00 18.99 0.0040 -0.0230 54 0000275 32.73 66 32.43 60 25.15 35.28 271,984.73 224,780.76

1 

36 10.18 11.02 19.17 0.0041 -00236 54 0.000280 3315 66 32.74 60 25.39 35.57 343,402.10 263,803391 
36 10.25 11.02 19.29 00042 -0.0241 54 0000284 33.45 66 32.94 60 2555 3560 375.475.77 310.310.551 
36 1020 11.05 19.33 0.0042 -0.0241 48 0.000534 3351 60 35.05 54 26.46 3666 201,454.46 163.178.11 
36 9.95 11.07 19.33 0.0041 -0.0240 48 0000534 33.48 60 35.05 54 26.46 36.41 20,852.30 16,890.37 1 

36 10.22 11.09 19.35 0.0041 -0.0240 46 0.000535 3351 60 35.08 54 26.49 36.71 306,069.41 247,916.22 
36 1004 11.11 19.38 00041 -00240 48 0000537 33.56 60 35.14 54 26.53 36.57 259,770.22 210,413.88 
27 1253 11.34 19.42 0.0040 -0.0231 42 0.001099 33.35 60 50.27 54 37.96 50.49 265.071 66 214,108.04 
36 1022 11.16 19.40 0.0041 ·0.0238 48 0000538 3354 60 35.17 54 26.56 36.78 120.165.82 97,334.31 
36 10.13 11.18 19.40 0.0041 -00237 48 0.000538 33.51 60 35.17 54 26.56 3669 97.89980 79.29864 
30 888 11.18 19.40 0.0041 -00237 42 0.001097 33.51 54 37.92 46 27.70 3658 51,24365 40,488.81 
30 1086 11.21 19.40 0.0041 -0.0236 42 0001097 3347 54 37.92 46 27.70 3856 210,127.60 166,02675 
27 21.09 11.23 19.40 0.0041 -0.0235 42 0.001097 33.45 54 37.92 46 27.70 48.79 62,981.03 49.762.79 
27 6.66 11.32 19.40 00040 -0.0231 42 0.001097 33.33 54 37.92 46 27.70 34.36 632,95931 500,116.00 
27 8.06 0.23 -0.16 -00002 0.0017 30 0.000000 -071 46 056 46 0.56 8.64 2,261.94 2.261.94 
16 -1602 023 -0.16 -0.0002 0.0017 30 0.000000 -0.71 46 0.56 46 0.56 -15.46 2.940.53 2,940.53 
16 0.00 0.23 -0.16 -00002 0.0017 30 0.000000 -071 48 0.56 46 0.56 0.56 1,357.17 1,357.17 
16 0.00 021 -0.16 -0.0002 0.0016 30 0.000000 -0.66 46 0.56 46 056 0.56 2.714.33 2,714.33 
16 11.50 0.21 -0.14 -0.0002 00015 30 0.000000 -0.63 46 049 48 0.49 11.99 5,654.86 5,65466 
27 697 11.37 19.42 0.0040 -0.0230 42 0.001099 33.31 46 27.73 46 27.73 36.70 68.310.73 68,310.73 
30 11.53 11.39 19.42 0.0040 -0.0229 42 0.001099 33.26 46 27.73 48 27.73 3926 66,727.37 66.727.37 
27 9.86 -0.02 0.00 0.0000 ·0.0001 30 0.000000 003 36 0.00 36 0.00 9.86 19,085.16 19,085.16 
27 25.47 9.24 12.30 0.0013 -0.0052 30 0.002653 18.38 36 2000 36 20.00 45.47 45,604.36 45,604.36 
27 24.49 927 1230 0.0013 -0.0051 27 0.004654 18.34 30 16.29 30 1629 40.78 7,51036 7.510.36 -

F.W. Model Eq. Pop. = 17,430.50 20.657.50 2020 Eq. Pop. = 28,328.36 TOTAL ESTIM. CONST. COST = $4,747.436.90 $3,906.414.01 
F.W. Model Sew. Ac. = 2,550.82 2.764.11 2020 Sew. Ac. = 3.499.63 + Engr., ROW. Fmanc., Canting. (l.Sx) = $7,121,155.35 $5,859.62102 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Downstream Sta. of Pipe Based on City of Fort Worth Master Plan Designations Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficienls used to Compute Design Flows based on Model Flows: Flow'" A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan tor the Year 2020 Design 
Computed HydrauliC Gradient Slope of Model Pipe Using Mannings Eqn.: s = [ 1629.6 x n x MGD·1.54 1 0 11(813) J"2, n = 0.0145 
Calculated Design Flow in MGo Based on Computed Coef. HA~ and "B" and Design Period EqUivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = (0"(8/3»)( s"(1/2) 11629.6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = (OIl{813) x s"(112) 1 1629.6 x nIl 1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGO 
Estimated Construction Cost of Proposed Replacement Pipe = Alea of Pipe (Sq In.) x SO.125/sq in.)( Length (Ft ) 
Estimated Construction Cost of Proposed parallel Pipe'" Area of Pipe (Sq. In.) x $0 125/sq in. x Length (Ft.) 

TCWSC Option 6b xis 

OPTION 6b 

Includes Flows from Richland Hills 
and North RIchland Hills, which is 
the current condition 
Assumes R. Hills and NRH will 
not be connected to the COFW 
Bio Fossil hne 
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BIGFG, SEWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
MAIN/STATION MAIN/STATION 

TCWSC/0000+20 1995710001+32 
TCWSC/OOOl +00 TCWSCIOOOO+20 
TCWSC/OOO4+27 TCWSC/OOOl +00 
TCWSCIOOO9+33 TCWSC10004+27 
TCWSC/0017+56 TCWSCIOOO9+33 
TCWSC/OO19+45 TCWSC/OO17+56 
TCWSC/0025+17 TCWSC/0019+45 
TCWSC/0030+53 TCWSCIOO25+17 
TCWSC/OD36+B9 TCWSCIOO30+53 
TCWSC/0044+92 TCWSC/OO36+89 
TCWSC/0053+ 70 TCWSC/OD44+92 
TCWSC/0059+40 TCWSC/0053+ 70 
TCWSC/OO59+99 TCWSC/0059+40 
TCWSCIOO66+65 TCWSC/0059+99 
TCWSCIOO76+00 TCWSC/006B+65 
TCWSC/A-8/0000+00 TCWSC/OO76+00 
TCWSC-NOO03+40 TCWSC/A-8/0000+00 
TCWSC-AfOO06+17 TCWSC-NOO03+40 
TCWSC-NOO07+96 TCWSC-NOOO6+17 
TCWSC-AlOO15+30 TCWSC-AlOOO7+96 
TCWSC-AlOO17+50 TCWSC-Af0015+30 
TCWSC-AlO039-+61 TCWSC-AlOO17+50 
TCWSC-B/OOO1+14.8 TCWSC-N0039+61 
TCWSC-8/OO01 +28.94 TCWSC-8/0001-+ 14.8 
TCWSC-8JOOOl +34.94 TCWSC-B/OO01 +28.94 
TCWSC-8/0001 +46.94 TCWSC-B/0001 +34.94 
TCWSC-B/OOOl +7307 TCWSC-B/OOOl +46.94 
TCWSC-B/OOO3+02 TCWSC-B/ooOl +7307 
TCWSC-B/0005+96 TCWSC-BI0003+02 
TCWSC-B/OOO8+15 TCWSC-BI0005+96 
TCWSC-8/0011 +93 TCWSC-B/OO08+15 
TCWSC-B/0012-+35 TCWSC-B/0011 +93 

DESIGN CONDITION: OPTION 6b 
2050 

NOTES: UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXIST DIA. 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA. 
MODEL HG. SLOPE 
DESIGN FLOW 
PROP. REPL PIPE 
REPL. PIPE CAP. 
PROP. PARL PIPE 
PARL. PIPE CAP. 
BOTH CAP. 
ESTIM. REPL. PIPE COST 
ESTIM, PARl. PIPE COST 

12/31/1999,10:43 AM 

(feel) 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTIOr-. . (EAR 2050 TABLE K·6 

EXIST 2000 2020 MODEL MODEL 2050 PROP. REPL. PROP. PARL ESTIM. ESTIM. 
PIPE MODEL MODEL PROP. H.G. DESIGN REPL PIPE PARL PIPE BOTH REPL. PARAL 

EXIST.DIA CAP FLOW FLOW COEF. COEF. DIA SLOPE FLOW PIPE CAP. PIPE CAP CAP. PIPE PIPE 
(in) IMGD) (MGD) IMGDI "A" "B" (in) Ifllfool) IMGDI lin) (MGD) (in) (MGDI IMGDI COST COST 

36 142.07 1084 16.87 00029 -0.0155 54 0.000217 2609 66 28.81 60 22.34 164.41 $8.552.98 $7.06858 
36 44.89 10.86 16.96 0.0029 -00158 54 0.000219 26.33 66 2B 96 60 22.46 67.35 34.211.92 26,274.31 
36 1397 10.91 17.30 0.0031 -0.0169 54 0000228 27.27 66 29.54 60 22.91 36.88 139,841.20 115,571.24 
36 10.16 10.95 17.76 0.0033 -0.0185 54 0.000241 28.61 66 30.33 60 23.52 3368 216.390.36 178,83501 
36 10.25 10.98 18.26 0.0036 -00203 54 0.000254 30.10 66 31.18 60 24.18 3443 351,955.08 290.871.96 
36 10.00 10.98 18.35 0.0036 -0.0206 54 0000257 30.38 66 31.34 60 .,430 3430 80.82565 66.798_06 
36 10.20 11.00 18.58 00038 -0.0214 54 0.000263 3105 66 31.73 60 2461 34.81 244.615.19 202,161.32 
36 10.29 11.00 18.81 0.0039 -00223 54 0.000270 31.77 66 32.12 60 2491 35.20 229.219.83 189.43788 
36 10.13 11.00 18.99 0.0040 -0.0230 54 0.000275 3233 66 32.43 60 2515 3528 271,984.73 224,78076 
36 10.18 11.02 19.17 0.0041 -0.0236 54 0.000280 32.85 66 3274 60 25.39 35.57 343.402.10 283,803.39 
36 1025 11.02 19.29 0.0042 -0.0241 54 0000284 33.22 66 32.94 60 2555 35.80 375.475.77 310,310.55 
36 10,20 11.05 1933 0.0042 -0.0241 48 0.000534 33.27 60 35.05 54 26.46 3666 201.454.46 163,178.11 
36 995 1107 19.33 00041 -00240 48 0,000534 33.22 60 35.05 54 26.46 36.41 20.852.30 16,89037 
36 10.22 11.09 19.35 0.0041 -0.0240 48 0.000535 3324 60 3508 54 26,49 36.71 306,069,41 247.916.22 
36 10.04 11.11 19.38 0.0041 -0.0240 48 0.000537 33.28 60 35,14 54 2653 36.57 259,770,22 210,41388 
27 12.53 11.34 19.42 0.0040 -0.0231 42 0.001099 32,84 60 50.27 54 37.96 50.49 265,071,66 214,708,04 
36 10.22 11.16 19.40 0.0041 -0.0238 48 0.000538 33,22 60 35.17 54 2656 36.78 120,165.82 97,33431 
36 10.13 11.18 19,40 0.0041 -00237 48 0.000538 33.17 60 35.17 54 26,56 36.69 97,899.80 79,298,84 
30 888 11.18 19,40 0.0041 -0.0237 42 0.001097 33,17 54 37.92 48 27.70 36.58 51,243.65 40.48881 
30 10.86 11.21 19,40 0.0041 -0.0236 42 0001097 33,10 54 37.92 48 27,70 38.56 210,127,60 166.026.75 
27 21.09 1123 19,40 0.0041 -0.0235 42 0.001097 3305 54 37.92 48 27.70 48.79 62,981.03 49.762 79 
27 6.66 11.32 19.40 0.0040 -0.0231 42 0.001097 3283 54 37.92 48 27.70 34.36 632.959.31 500,116,00 
27 808 0.23 -0.16 -0.0002 0.0017 30 0.000000 -1.07 48 056 42 0,39 8.47 2,261,94 1.731,80 
16 -16.02 023 -0.16 -0.0002 0,0017 30 0.000000 -1.07 48 0,56 42 039 -15.63 2,940,53 2,251 34 
16 0.00 0.23 -0.16 -0.0002 0.0017 30 0.000000 -107 48 0.56 42 0,39 0.39 1,357.17 , .039 08 
16 0.00 0.21 -0.16 -0.0002 00016 30 0.000000 -102 48 0.56 42 0.39 039 2.714.33 2,078,16 
16 11.50 0.21 -0.14 -0.0002 0.0015 30 0.000000 -0.95 48 049 42 0.34 11.84 5,654,86 4,329,50 
27 8.97 11.37 19.42 0.0040 -00230 42 0.001099 32.77 48 27.73 42 19.42 28.39 68.31073 52.300.40 
30 11.53 1139 19.42 0.0040 -0.0229 42 0.001099 3272 48 27.73 42 19.42 3095 66.72737 51,088.14 
27 9.86 -002 0.00 00000 -0.0001 30 0.000000 005 36 0.00 30 0.00 986 19.085.16 13.25358 
27 2547 9.24 12.30 0.0013 -00052 30 0.002653 15.73 36 2000 30 12.30 37.77 45.804.38 31.80860 
27 24.49 927 12.30 00013 -00051 27 0.004654 1566 30 16.29 24 8.98 33.47 7,51036 4,80663 

F.W. Model Eq. Pop. = 17,430.50 20,657.50 
F .W. Model Sew. Ac. = 2,550.82 2.764.11 

2050 Eq, Pop. = 32,547,85 
2050 Sew, Ac. = 3,54906 

TOTAL ESTIM. CONST. COST = $4,747.436.90 $3848,734.42 
+ Engr., ROW, Financ., Canting. (1.5x) = $7,121,155.35 $5.773,10163 

Upstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Downstream Sta, of Pipe Based on City of Fort Worth Master Plan Designations. Stations confirmed by Field Survey 
Length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 

Existing Gravity Flow Capacity of Pipe in MGD based on H Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in FI. Worth Master Plan based on HydroWorks Calculations 
Year 2020 Flow Rate in Ft. Worth Master Plan based on HydroWorks Calculations 
Calibration Coeficients used to Compute DeSign Flows based on Model Flows: Flow = A x Eq Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in H Worth Master Plan for the Year 2020 Design 
Computed Hydraulic Gradient Slope of Model Pipe Using Manmngs Eqn.: s = r 1629,6 x n x MGD*1.541 0"'(813) 1"'2, n = 0 0145 
Calculated Design Flow in MGD Based on Computed Coel. "A" and "8" and DeSign Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Reptacement Pipe Capacity in MGO = I 0"'(8/3) x s"'(1/2) 11629.6 x n 1/1.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = (0"'(8/3) x s"'(1/2) 11629.6 x n ]/1.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq In.) x $0,125/sq in. x length (FI.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In,) x $0.125/sq. in. x length (H) 

TCWSC Option 6b.xls 

OPTION 6b 

Includes Flows from Richland Hills 
and North Richland Hills, which is 
the current condition 
Assumes R. Hills and NRH will 
not be connected to the COFW 
Big Fossil line 
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BIG FO, .;EWER STUDY 

UPSTREAM DOWNSTREAM LENGTH 
Ife~1) MAIN/STATION MAIN/STATION 

TCWSC/OOOO+20 L9957/0001+32 
TCWSCIOOOI +00 TCWSC/OOOQ+20 
TCWSCI0004+27 TCWSC/OOO1+00 
TCWSC10009+33 TCWSCIOO04+27 
TCWSCI0017+56 TCWSC/0009+33 
TCWSC10019+45 TCWSC/0017+56 
TCWSC/OO25+17 TCWSC/OO19+45 
TCWSC/OO30+53 TCWSC/0025+ 17 
TCWSC/OO36+89 TCWSC/0030+53 
TCWSC/OO44+92 TCWSC/0036+89 
TCWSC/0053+ 70 TCWSC/0044+92 
TCWSC/D059+40 TCWSC/OO53+70 
TCWSC/OOS9+99 TCWSC/0059+40 
TCWSC/OO68+65 TCWSC/OO59+99 
TCWSC/OO76+00 TCWSC/0068+65 
TCWSC/A-81OO00+00 TCWSC/OO76+00 
TCWSC-NOOO3+40 TCWSC/A-8/0000+00 
TCWSC-NOO06+17 TCWSC-A/OO03+40 
TCWSC-AIOO07+96 TCWSC-N0006+ 17 
TCWSC-AIOO15+30 TCWSC-A/0007+96 
TCWSC-NOO17+50 TCWSC-A/0015+30 
TCWSC-NOO39+61 TCWSC-A/0017 +50 
TCWSC-B/OOO1+14.B TCWSC-A!0039+61 
TCWSC-BIOOO1+28.94 TCWSC-BIOO01+14.8 
TCWSC-B/OOO1+34.94 TCWSC-B/OOO1+2B.94 
TCWSC-BIOOOl +46.94 TCWSC-81OO01 +34.94 
TCWSC-B/OOOI +)307 TCWSC-BIOOOI +4694 
TCWSC-B/0003+02 TCWSC-B/OOOI +73,07 
TCWSC-BI0005+96 TCWSC-B/0003+02 
TCWSC-B/0008+15 TCWSC-8/0005+96 
TCWSC-B/00ll+93 TCWSC-B/0008+15 
TCWSC-B/0012+35 TCWSC B/0011+93 

DESIGN CONDITION: OPTION 6b 
2070 

NOTES: 

12/31/1999, 10:43 AM 

UPSTREAM MAIN/STATION 
UPSTREAM MAIN/STATION 
LENGTH 
EXISTDIA 
EXIST PIPE CAP 
2000 MODEL FLOW 
2020 MODEL FLOW 
COEF. "A", COEF. "B" 
MODEL PROP DIA 
MODEL H.G. SLOPE 
DESIGN FLOW 
PROP. REPL. PIPE 
REPL. PIPE CAP. 
PROP PARL PIPE 
PARL. PIPE CAP. 
BOTH CAP 
ESTIM. REPL. PIPE COST 
ESTIM PARL. PIPE COST 

20 
80 

327 
506 
823 
189 
572 
536 
636 
803 
878 
570 

59 
866 
735 
750 
340 
277 
179 
734 
220 

2211 
10 
13 
6 

12 
25 

302 
295 
150 
360 

85 

OPTlO~ YEAR 2070 TABLE G-7 

EXIST. 2000 2020 MODEL MODEL 2070 PROP REPL PROP. PARL. ESTIM ESTIM 
PIPE MODEL MODEL PROP H.G DESIGN REPL. PIPE PARL. PIPE BOTH REPL. PARAL. 

EXIST,OIA CAP. FLOW FLOW COEF COEF DIA SLOPE FLOW PIPE CAP PIPE CAP CAP PIPE PIPE 
(in) IMGD) IMGDI IMGDI "A" "B" (in) IMool) (MGD) (in) IMGD) lin) IMGD) IMGD) COST COST 

36 142.07 1084 16.87 0.0029 -0.0155 54 0.000217 26.09 66 2881 60 22.34 164.41 $8.55298 $7,068.58 
36 44.89 10.86 16.96 0.0029 -0.0158 54 0000219 26.33 66 28.96 60 2246 67.35 34.211.92 28,274.31 
36 13.97 1091 17.30 0.0031 -0.0169 54 0.000228 27.27 66 29.54 60 2291 36.88 139,841.20 115,571.24 
36 10.16 10.95 17.76 0,0033 -0.0185 54 0.000241 28.61 66 30.33 60 2352 3368 216,390.36 178,835.01 
36 1025 10.98 18.26 0.0036 -0.0203 54 0.000254 30.10 66 31.18 60 24.18 3443 351,95508 290,871.96 
36 10,00 10.98 18.35 0.0036 "0.0206 54 0.000257 30.38 66 31.34 60 24.30 34.30 80,82565 66.19806 
36 10.20 11,00 18.58 0.0038 -0,0214 54 0.000263 31.05 66 31.73 60 124.61 34.81 244,615.19 202,161.32 
36 1029 11.00 18.81 0.0039 -0,0223 54 0.000270 31.77 66 3212 60 24.91 3520 229,219.83 189.437,88 
36 10,13 11.00 18.99 0.0040 "0,0230 54 0000275 32.33 66 32.43 60 2515 3528 271,984.73 224.18076 
36 10.18 11.02 19.17 0.0041 -00236 54 0.000280 32.85 66 32.74 60 25.39 35.57 343,402.10 283,803.39 
36 1025 11.02 19.29 0.0042 -0.0241 54 0.000284 3322 66 32.94 60 2555 3580 375.475.77 310,310.55 
36 1020 11.05 19.33 0,0042 -0.0241 48 0.000534 33.27 60 3505 54 26.46 3666 201,45446 163,178.11 
36 9.95 11.07 19.33 00041 "0.0240 48 0000534 33.22 60 35.05 54 26.46 36.41 20,852.30 16,89037 
36 10.22 11.09 19.35 0,0041 -0.0240 48 0.000535 3324 60 35.08 54 26.49 36.71 306,06941 247,916.22 
36 10.04 11.11 19.38 0.0041 -00240 48 0.000537 33.28 60 35.14 54 26.53 3657 259,770.22 210,413.88 
27 12.53 11.34 19.42 0.0040 -0.0231 42 0.001099 32.84 60 5027 54 37.96 5049 265,071 66 214.708.04 
36 1022 1116 1940 00041 -0.0238 46 0.000538 33.22 60 35.17 54 26.56 36.78 120,16582 97,334.31 
36 10.13 11.18 19.40 0.0041 -0.0237 46 0.000538 33.17 60 35.17 54 26.56 36.69 97,89980 79.29884 
30 8.88 11.18 19.40 0.0041 -0.0237 42 0.001097 33.17 54 37.92 46 27.70 3658 51,24365 40,488.81 
30 10.B6 11.21 19.40 0.0041 -0.0236 42 0.001097 3310 54 37.92 48 2770 3856 210.127.60 166,02675 
27 21.09 11.23 19.40 0.0041 -0.0235 42 0.001097 33.05 54 37.92 46 27.70 4879 62.981.03 49,762 79 
27 6.66 11.32 19.40 0.0040 -0.0231 42 0.001097 32.83 54 37.92 46 27.70 34.36 632,959.31 500,116.00 
27 8.06 023 -0.16 -00002 00017 30 0.000000 -1.07 48 0.56 42 0.39 8.47 2,26194 1.731.80 
16 -1602 023 -0,16 -0.0002 0.0017 30 0.000000 -1.07 48 0,56 42 0.39 -1563 2,94053 2,251.34 
16 0.00 0.23 -0,16 -0.0002 0.0017 30 0.000000 -1.07 48 0.56 42 0.39 0.39 1,357.17 1.039.08 
16 0.00 021 -0.16 -0.0002 0.0016 30 0.000000 -102 48 0.56 42 0.39 0.39 2.714.33 2,078.16 
16 11.50 0.21 -0.14 "0.0002 0.0015 30 0.000000 -0.95 46 0.49 42 0.34 11.84 5,654.86 4,32950 
27 897 11.37 19.42 0.0040 -0.0230 42 0.001099 3277 48 27.73 42 19.42 2839 68,310.73 52,30040 
30 11.53 1139 19.42 0.0040 -00229 42 0.001099 32.72 48 27.73 42 19.42 30.95 66.12737 51,088.14 
27 986 -0.02 0,00 0.0000 -0.0001 30 0.000000 0.05 36 0.00 30 0,00 986 19,08516 13,25358 
27 25.47 9.24 12,30 0.0013 -00052 30 0.002653 15.73 36 20.00 30 12,30 37.77 45,80438 31,808.60 
27 24.49 927 1230 0.0013 -0.0051 27 0.004654 15.66 30 16.29 24 8.98 33.47 7,510.36 4,806.63 

F.W. Model Eq. Pop. = 17.430.50 20,657.50 2070 Eq Pop. = 32,54785 TOTAL ESTIM. CONST COST = $4.147.43690 $3,848.134.42 
F.W. Model Sew. Ac. = 2,550.82 2,764.11 2070 Sew. Ac. = 3,54906 + Engr, ROW, Financ., Conling. (1.5x) = $7,121.155.35 $5,773,101.63 

Upstream Sta. of Pipe Based on City of Fort Worth Master Plan DeSignations. Stations confirmed by Field Survey 
Downstream Sla. of Pipe Based on City of Fort Worth Master Plan Designations Stations confinned by Field Survey 
length of Pipe Segment in Feet 
Existing Pipe Diameter in Inches 
Existing Gravity Flow Capacity of Pipe in MGD based on Ft. Worth Master Plan Data using Colbrook-White equations 
Year 2000 Flow Rate in Ft. Worth Master Plan based on HydroWorks CalCUlations 
Year 2020 Flow Rate in Fl. Worth Master Plan based on HydroWorks Calculalions 
Calibration Coeficients used to Compute Design Flows based on Model Flows: Flow = A x EQ Pop. + B x Sewered Acres 
Proposed Diameter Pipe shown in Ft. Worth Master Plan for the Year 2020 Design 
Computed Hydraulic GradIent Slope of Model Pipe Using Mannings Eqn .. s = 11629 6 x n x MGO·'.54 1 OA(8/3) JA2, n = 0.0145 
Calculated Design Flow in MGD Based on Computed Coef. "A" and "B" and Design Period Equivalent Population and Sewered Acres 
Proposed Replacement Pipe in Inches 
Proposed Replacement Pipe Capacity in MGD = { DA(S/3) x sA(1I2) 11629.6 x n J 11.54 
Proposed Parallel Pipe in Inches 
Proposed Parallel Pipe Capacity in MGO = I DA(8!3) X sA(1/2) 11629.6 x n J 11.54 
Combined Capacity of Existing Pipe and Proposed Parallel Pipe in MGD 
Estimated Construction Cost of Proposed Replacement Pipe = Area of Pipe (Sq. In.) x $0. 125/sq in. x Length (Ft.) 
Estimated Construction Cost of Proposed Parallel Pipe = Area of Pipe (Sq. In.) x $0 125/sq. in. x Length (Ft.) 

TCWSC Option 6b.xls 

OPTION 6b 

Includes Flows from Richland Hills 
and North RIchland Hills, which is 
the current condition. 
Assumes R. Hills and NRH will 
not be connected to the COFW 
Bra Fossil hne. 

Page 1 of 1 



BIG FOSSIL SEWER STUDY COST ESTIMATE UNIT PRICES TABLE COST-1 

1997 2000 
F.WMP. ESTIM. ESTIM. ESTIM. 
CONST. CONST. CONST. PIPE CONST. 

PIPE COST. COST COST AREA COST 
DIA (Per Ft.) (Per Ft.) (Per In.) (sq. in.) (Per S.I.) 

4 32.31 3441 8.60 12.57 2.7383 
6 83.04 8844 14.74 28.27 3.1279 
8 87.32 93.00 11.62 50.27 1.8501 

10 95.88 102.11 10.21 78.54 1.3001 
12 99.03 10547 8.79 113.10 0.9325 
15 102.18 108.82 7.25 176.71 06158 
18 105.33 112.18 6.23 25447 04408 
24 10847 115.52 4.81 452.39 0.2554 
30 122.64 130.61 4.35 706.86 0.1848 
36 14245 151.71 4.21 1,017.87 0.1490 
42 195.22 207.91 4.95 1,38544 0.1501 
48 229.84 244.78 5.10 1,809.55 0.1353 
54 276.31 294.27 545 2,290.21 0.1285 
60 325.13 346.26 5.77 2,82742 0.1225 
66 366.75 390.59 5.92 3,421.18 0.1142 
72 457.97 487.74 6.77 4,07149 0.1198 
78 506.32 539.23 6.91 4,778.34 0.1128 
84 566.77 603.61 7.19 5,541.75 0.1089 
90 66243 70549 7.84 6,361.70 0.1109 
96 743.15 79145 8.24 7,238.20 0.1093 

108 990.71 1,055.11 9.77 9,160.85 0.1152 
120 1,429.60 1,522.52 12.69 11,309.69 0.1346 

Avg = 0.1239 
(Above 30") 

12/31/1999, 10:53 AM costs.xls Page 1 of 1 



TABB 

TEXAS WATER DEVELOPMENT BOARD 

CONTRACT 

ENGINEERING SERVICES AGREEMENT 

AND 

MISCELLANEOUS CORRESPONDENCE 



CITY OF 
NORTH RICHLAND HILLS 

Department: Public Works Department Council Meeting Date: -.::::6/:....:1~4c:..:/9~9"---__ _ 

Subject: Approve Regional Facility Planning Contract with the Agenda Number: _____ _ 

Texas Water Development Boa'rd for the Big Fossil Creek 
Wastewater System - Resolution No. 99-38 

The Big Fossil Creek Wastewater Outfall System affects four separate entities. Richland 
Hills has a 36-inch wastewater outfall that was installed in the 1950's by the previous 
owner of Richland Hills and North Richland Hills water and sewer systems. North Richland 
Hills has a large amount of wastewater that flows down this outfall. The city of Fort Worth 
has a 48-inch wastewater outfall down this same creek bottom that carries flows from the 
city of Fort Worth customers as well as Haltom City's wastewater flows. 

All four cities have received Administrative Orders (AO) from the United States 
Environmental Protection Agency (EPA) with this Big Fossil Creek Wastewater Outfall 
System being recognized as needing to be studied in detail to decide the best plan for 
increasing the capacity to meet ultimate needs. Only a portion of the Big Fossil Creek 
seNice area has been developed. 

Previously, the planning grant application was submitted to the Texas Water Development 
Board (TWDB) by the city of Fort Worth, but was not approved. The TWDB staff gave 
indications that it would be better received if one of the other three cities (North Richland 
Hills, Richland Hifls, or Haltom City) involved be the one submitting for the grant. North 
Richland Hills offered to be the lead city on this grant. When we resubmitted the 
application early this year, it was approved. 

The TWDB has sent a revised contract for North Richland Hills to execute and return. 
Staff previously reviewed the contract and made comments. The main items covered by 
the contract are listed below. 

1. Contract execution deadline is July 8, 1999. 
2. Study completion date is August 31, 1999 with the final report deadline being 

October 31,1999. 
3. The study will identify three cost-effective alternatives for providing wastewater 

system capacity for the four cities. 
4. Total study costs are $59,950 with the TWDB paying $29,975 of the total. 
5. The City of North Richland Hills is responsible for $29,975. This cost will be split 

evenly between Richland Hills, Fort Worth, Haltom City, and North Richland Hills. 

Source of Funds: 
Bonds (GO/Rev.) 
Operating Budget 
Other 

Finance Review 

Account Number 
SUff;Z::d~,,",vc-::a:-:Tila""b=le=---------

_....::~'--_-f--+~--:=..~:..==~_Finance Director 

I. 

City Manager Signature 

Paa~ 1 r,f ? 



CITY OF 
NORTH RICHLAND HILLS 

The other three cities have obligated themselves for one-fourth of the study costs, up to 
$7,500 each. North Richland Hills has sufficient money in the Unspecified Utility CIP Fund 
for paying it's share (approximately $7,500). 

Recommendation: To approve Resolution No. 99-38. 

CITY COUNCIL ACTION ITEM 
Pao!'! 2 (}f? 

--- ---------------



RESOLUTION NO. 99-38 

BE IT RESOLVED by the Ci\y Council of the City of North Richland Hills, Texas, 
that 

1. 

The City Manager be, and is hereby authorized to execute the attached 
Agreement with the Texas Water Development Board concerning the Regional Facility 
Planning Grant for a study on the Big Fossil Creek Wastewater Outfall System serving 
North Richland Hills, Richland Hills, Fort Worth, and Haltom City, as an act and deed of 
the City. 

PASSED AND APPROVED this the 14th day June, 1999. 

Charles Scoma, Mayor 

ATTEST: 

Patricia Hutson, City Secretary 

APPROVED AS TO LEGALITY: 

Rex McEntire, Attorney for the City 



TEXAS WATER DEVELOPMENT BOARD 

William B. ~b.ddcn. CJJ.1trmart 
Elaine ,\L B,lrfon. 1\(,0 .. ,thmfxr 
Ch.lrics L. Gcrr:n._/l,{t'mo~r 

May 14,1999 

Mr. Larry J. Cunningham 
City Manager 
City of North Richland Hills 
7301 N.E. Loop 820 
North Richland Hills, Texas 76180 

Re: Regional Facility Planning Contract Between the City of North Richland Hills (City) and 
the Texas Water Deve!:::pme:1t Boa~': (ScaiiJ) 

Dear Mr. Cunningham: 

Enclosed are three copies of a regional facility planning contract between the Board and the 
City. The deadline for execution of this contract is July 8, 1999. 

The Board's share of the S59,950.00 facility plan is $29,975.00 or 50 percent to be provided 
from the Research and Planning Fund. The local share of the plan will be provided by the City 
in the amount of S29,975.00 in cash and SO.OO in in-kind services. 

Please sign and date all three copies of the contract by July 8, 1999, retain a copy for your files 
and return the remaining two executed copies, along with the City's federal or state vendor 
identification number, to the attention of the Board's Research and Planning Fund Grants 
Management Division. 

A Payment Request Checklist and return address labels are enclosed for your information and 
use. If you have any questions concerning this contract, please contact Mr. Ralph Boeker, the 
Board's designated Contract Manager for this study, at (512) 936-0851. 

Sincerely, 

~4'14~~£~.L--
Tommy K#(s:'"~.~D., P.E. 
Deputy Executive Administrator 
Office of Planning 

Enclosures 

Cc: Gregory W. Dickens, P.E. L­
Ralph Boeker, TWDB 

0",. ,'.{iHl"1I1' 

r'fH';lj~ I~ildn-ri"f'. udlll;,~tf i~"'·tar /(wl/i",,,U'!111 ilrrifMflU t(J "'ppurr pllllfling. ,·ultr<T''fIllt'''. Imd rrr{,,,,,,,iJ/t' ~1't'ltlpmnrl {I./u..uur Ja,. T n.":U. 

r .0. B,\x I j2J I • 1-00 N. C\II1;;rC'u Avc-flue:' •. -\Ul,rin. Tt::tH 7~-1 I .J ~ J I 
Tdeph,,,,e I; I 21 4(oj· 7~4 - • Tddu (; 121 47; ·20; J • I·HOO. RELl, r TX «(,,' rhe heJril1~ imp,ircdl 
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:STATE OF TEXAS TWDB Contract No. 99-483-308 

COUNTY OF TRAVIS Research and Planning Fund 

Regional Facility Planning 

THIS C'2ntract, (hereinafter "CONTRACT"). between the Texas Water 
Development Board (hereinafter "BOARD") and the City of North Richla.r:d Hills 
(hereinafter "CONTRACTOR (S),,), is composed of two parts: Section I. Specific 
Conditions and Exceptions to the Standard Agreement and Section II. Standard 
Agreement. The terms and conditions set forth in Section I will take precedence over 
terms and conditions in Section II. 

SECTION I. SPECIFIC CONDITIONS AND EXCEPTIONS 
TO STANDARD AGREEMENT 

ARTICLE I. DEFINITIONS: For the purposes of this Contract, the following terms or 
phrases shall have the meaning ascribed therewith: 

A. BOARD - The Texas Water Development Board, or its designated 
representative 

B. CONTRACTOR (S) - City of North Richland Hills 

C. EXECUTIVE ADMINISTRATOR - The Executive Administrator of the 
Board or his designated representative 

o . PARTICIPANT (S) - City of North Richland Hills, City of Fort Worth, City of 
Richland Hills, and City of Haltom City 

E. REQUIRED INTERLOCAL AGREEMENT (S) -Not applicable 

F. REGIONAL PLAN - Regional wastewater facility 

G. BOARD APPROVAL DATE - AprilS, 1999 

H. PLANNING AREA - The planning area is the Fossil Creek Basin of the 
Trinity River. The project area is more specifically defined in Exhibit A 
(the original· grant application) .. 

I. DEADLINE FOR CONTRACT EXECUTION - July S, 1999 

J. CONTRACT INITIATION DATE - AprilS, 1999 

K. STUDY COMPLETION DATE - August 31, 1999 

1 



SECTION II. STANDARD AGREEMENT 

ARTICLE I. RECITALS 

Whereas, the CONTRACTOR (S) applied to the BOARD, Austin, Texas for a planning 
grant to develop a REGIONAL FACILITY PLAN; 

Whereas, the CONTRACTOR (S) and PARTICIPANT (S) will commit ca.sh andlor in-
kind' services to pay for the local share of this planning project; • 

Whereas, the CONTRACTOR (S) is the entity who will act as administrator of the 
BOARD's planning grant and will be responsible for the execution of this contract; 

Whereas, on the BOARD APPROVAL DATE, the BOARD approved the 
CONTRACTOR (S)'s application for financial assistance; 

Now, therefore, the BOARD and the CONTRACTOR (S), agree as follows: 

ARTICLE II. PROJECT DESCRIPTION AND SERVICES TO BE PERFORMED 

1. Services and activities provided under this Contract shall be in strict accordance 
with requirements of the Texas Water£oQe, Chapter 15: associated rules of the 
Texas Administrative Code Ch_a ter 35 ections 355.1-355.11, Subchapter3: 
Exhibit A, the original grant applica lon, which is incorporated herein and made a 
permanent part of this Contract; and this Contract. 

2. The CONTRACTOR (S) will prepare a REGIONAL FACILITY PLAN for the 
PLANNING AREA, as delineated and described in Exhibit A, according to the 
Scope of Work contained in Exhibit B. The CONTRACTOR (S) will consider 
BOARD population and water use projections, and if not used in the REGIONAL 
FACILITY PLAN, provide an explanation of why not used. Where applicable, the 
CONTRACTOR (S) will develop water conservation plans according to Texas 
Administrative Code, Chapters 363.15, 363.71, 375.37, and 375.101. 

3. The CONTRACTOR (S) will establish formal, direct. and continuous liaisons with 
all cities, counties, councils of governments, river authorities, regional water 
planning groups designated under Texas Water Code §16.053 and 31 Texas 
Administrative Code §357.4, and all applicable state agencies, federal agencies, 
and other governmental entities in the PLANNING AREA. and all entities 
providing water andlor wastewater service in the PLANNING AREA for the 
purpose of coordinating the scope of work and REGIONAL FACILITY PLAN with 
all existing studies, plans, or activities for the purpose of providing information 
and obtaining available data forthe development of the REGIONAL FACILITY 
PLAN. 
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ready original. and nine (9) bound double-sided copies of the final report to the 
EXECUTIVE ADMINISTRATOR no later than the FINAL REPORT DEADLINE. 
The CONTRACTOR (S) will submit one (1) electronic copy of any computer 
programs. maps. or models .and an operations manual developed under the 
terms of this Contract. 

5. The CONTRACTOR (S) will submit progress reports with submittal of vouchers 
according to the VOUCHER SUBMISSION SCHEDULE. Progress reports shall 
be in written form and shall include a brief statement of the overan progress 
made since the last status report; a brief description of any problems that have 
been encountered during the previous reporting period that will affect the study. 
delay the timely completion of any portion of this Contract. inhibit the completion 
of or cause a change in any of the study's products or objectives; and a 
description of any action the CONTRACTOR (S) plans to take to correct any 
problems that have been encountered. 

6. The EXECUTIVE ADMINISTRATOR can extend the COMPLETION DATE and 
the FINAL REPORT DEADLINE upon written approval. The CONTRACTOR (S) 
should submit a written request to the EXECUTIVE ADMINISTRATOR at least 
thirty {30} working days prior to the COMPLETION DATE or thirty (30) days prior 
to the FINAL REPORT DEADLINE for an extension to the respective dates and 
explanation of why the deadlines have not been met. 

ARTICLE IV. COMPENSATION AND REIMBURSEMENT 

1. The BOARD agrees to compensate and reimburse the CONTRACTOR (S) in a 
total amount not to exceed the BOARD'S SHARE OF THE TOTAL STUDY 
COSTS for costs incurred and paid by the CONTRACTOR (S) pursuant to 
performance of this Contract. The CONTRACTOR (S) will contribute local 
matching funds in sources and amounts defined as the LOCAL SHARE OF THE 
TOTAL STUDY COSTS. The BOARD shall reimburse the CONTRACTOR (S) 
for ninety percent (90%) of the BOARD's share of each invoice pending the 
CONTRACTOR (S)'s performance. completion of a Final Report. and written 
acceptance of said Final Report by the EXECUTIVE ADMINISTRATOR. at which 
time the BOARD shall pay the retained ten percent (10%) to the CONTRACTOR 
(S). 

2. The CONTRACTOR (S) shall submit vouchers and documentation for 
reimbursement billing according to the VOUCHER SUBMISSION SCHEDULE 
and in accordance with the approved task and expense budgets contained in 
Exhibit C to this Contract. At the discretion of the EXECUTIVE 
ADMINISTRATOR and upon written memorandum to the contract file, the 
CONTRACTOR (S) has budget flexibility within task and expense budget 
categories to the extent that the resulting change in amount in anyone task or 
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c. For travel and subsistence expenses. including such expenses for 
subcontractors --
(1) names. dates. work locations. time periods at work locations. 
itemization of sUbsistence expenses of each employee. limited. however. 
to travel expenses authorized for state employees by the General 
Appropriations Act. Tex. Law Regular Session, 1997, Art. IX, Sec. 13 
through 21, at IX-54 or as amended or superseded; 

(2) other transportation costs - copies of invoices covering tickets for 
transportation or, if not available, names. dates. and points of travel of 
individuals; and 

(3) all other reimbursable expenses -- invoices or purchase vouchers 
showing reason for expense with receipts to evidence the amount 
incurred. 

ARTICLE V. OWNERSHIP, PUBLICATION, AND SUBCONTRACTING 

1. The BOARD shall have unlimited rights to technical or other data resulting 
directly from the performance of services under this Contract. It is agreed that all 
reports, drafts of reports, or other material, data, drawings, computer programs 
and codes associated with this Contract and developed by the 
CONTRACTOR(S) or its subcontractors pursuant to this Contract shall become 
the joint property of the CONTRACTOR(S) and the BOARD. These materials 
shall not be copyrighted or patented by the CONTRACTOR (S) or by any 
consultants involved in this Contract unless the EXECUTIVE ADMINISTRATOR 
approves in writing the right to establish copyright or patent; provided, however, 
that copyrighting or patenting by the CONTRACTOR (S) or its subcontractors will 
in no way limit the BOARD's access to or right to request and receive or 
distribute data and information obtained or developed pursuant to this Contract. 
Any material subject to a BOARD copyright and produced by the CONTRACTOR 
(S) or BOARD pursuant to this Contract may be printed by the CONTRACTOR 
(S) or the BOARD at their own cost and distributed by either at their discretion. 
The CONTRACTOR (S) may otherwise utilize such material provided under this 
Contract as it deems necessary and appropriate, including the right to publish 
and distribute the materials or any parts thereof under its own name, provided 
that any BOARD copyright is appropriately noted on the printed materials. 

2. The CONTRACTOR (S) agrees to acknowledge the BOARD in any news 
releases or other publications relating to the work performed under this Contract. 

3. No work herein called for by the CONTRACTOR (S) shall be reimbursed for 
expenses by the BOARD to the CONTRACTOR (S) without prior written approval 
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ARTICLE VIII. LICENSES, PERMIT, AND INSURANCE 

1. For the purpose of this Contract. the CONTRACTOR (S) will be considered an 
independent contractor and ~herefo(e solely responsible for liability resulting from 
negligent acts or omissions. The CONTRACTOR (S) shall obtain all necessary 
insurance, in the judgement of the CONTRACTOR (S), to protect themselves, 
the BOARD, and employees and officials of the BOARD from liability arising out 
of this Contract. The CONTRACTOR (S) shall indemnify and hold the BOARD 

- and the State of Texas harmless, to the extent the CONTRACTOR (S) may do 
so in accordance with state law. from any and all loses, damages, liability, or 
claims therefore, on account of personal injury, death, or property damage of any 
nature whatsoever caused by the CONTRACTOR (S), arising out of the activities 
under this Contract. 

2. The CONTRACTOR (S) shall be solely and entirely responsible for procuring all 
appropriate licenses and permits, which may be required by any competent 
authority for the CONTRACTOR (S) to perform the subject, work. 

ARTICLE IX. SEVERANCE PROVISION 

1. Should anyone or more provisions of this Contract be held to be null, void, 
voidable, or for any reason whatsoever, of no force and effect, such provision(s) 
shall be construed as severable from the remainder of this Contract and shall not 
affect the validity of all other provisions of this Contract which shall remain of full 
force and effect. 

ARTICLE X. CORRESPONDENCE 

All correspondence between the parties shall be made to the following addresses: 

For the BOARD: 
Mr. Craig D. Pedersen 
Executive Administrator 
Texas Water Development Board 
P.O. Box 13231, Capitol Station 
Austin, Texas 78711-3231 

Attention: Research and Planning Fund 
Grants Management Division 

9 

For the CONTRACTOR(S): 
Mr. Gregory W. Dickens, P.E. 
Public Works Director 
City of North Richland Hills 
7301 N.E. Loop 820 
North Richland Hills, Texas 76180 



EXHIBIT A 

ORIGINAL GRANT APPLICATION 

A 



EXHIBIT B 

SCOPE OF WORK 
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27. A detailed scope of work for proposed planning. (Not to exceed 6 
pages.) 

T~e City of NO~h Richland Hills in cooperation Wiln the cities of Richland 
Hills. Haltom City. and Fort Worth for the Big Fossil Relief Sewer Planning 
Stl::dy proposes the fol/owing scope of work. 

Task 1: 

Task 2: 

Task 3: 

Task 4: 

Task 5: 

Task 6: 

Task 7: 

Task 8: 

Obtain and review available existing sanitary ~ewer design 
data (draWings and speCifications) for COFW Big Fossil 
Sewer and TCWSC Big Fossil Sewer. 

Conduct preliminary easement ownership research. Provide 
services of a right-oi-way consultant. 

Prepare parcel map for the lower section of the COFW Big 
Fossil Sewer and the TCWSC Big Fossil Sewer. Provide 
surveying services. 

Determine if any additional right-of-way is required for the 
TCWSC Big Fossil Sewer. 

Determine capacity requirements in gallons per minute for 
the proposed relief sanitary sewer utilizing data from the Fort 
Worth Wet Weather Program and available Sanitary Sewer 
Evaluation Studies that were recently completed by the cities 
of North Richland Hills. Haltom City and Richland Hills. 
Determine required sanitary sewer sizes (diameter). 

Identify three cost effective alternative routes for the 
proposed relief sewer. 

Determine easement requirements for each alternative route 
for the proposed relief sanitary sewer. 

Develop evaluation matrix to select the optimum route for the 
proposed relief sanitary sewer. The matrix will include the 
following criteria: 

·capital cost 
'additional easement reauired 
·impact on participating communities 
'design considerations (creek ana road cr::ssings. 

topography) 
-construction impacts 
·sanitarv sewer maintenance reauirements 

. 8-1 . 



EXHIBIT C 

TASK AND EXPENSE CATEGORY BUDGET 

TASK BUDGET 
TASK DESCRIPTION AMOUNT 

Task 1 - $690.00 

Task 2 -- 9,880.00 

Task 3 10,580.00 

Task 4 1,900.00 

Task 5 - 4,060.00 

Task 6 2,760.00 

Task 7 2,760.00 

Task 8 4,880.00 

Task 9 11,760.00 

Task 10 5,000.00 

Task 11 810.00 

Task 12 4,870.00 

Total $59,950.00 

EXPENSE BUDGET 
CATEGORY TOTAL SUBCONTRACT 

AMOUNT 

A. Salaries and Wages l $12,204.00 I 
B. Fringe2 4,515.00 

C. Travel 50.00 I 
D. Surveying 6,000.00 --
E. Subcontract 15,000.00 V--
F. Employee Mileage 100.00 

G. communications (phone, fax, mail, delivery) 100.00 

H. Reproduction 250.00 I 
I. OverheadJ 15,621.00 I 
J. Profit 6,110.00 I 
Total I $59,950.00 $15,000.00 

, Salaries and Wages is defined as the cost of salaries of engineers. draftsmen. stenographers. surveymen. clerks. laborers. elc .. 
for time directly chargeable to this contract. 

, Fringe is defined as the cost of social security contributions. unemployment. excise. and payrOll taxes. employment compensation 
insurance. retirement benefits. medical and insurance benefits. siCk leave. vacation. and holiday pay applicable thereto. 

'Other Expenses is defined to include expendable suppli~. communications. reproduction. postage. and costs of public meellngs 
directly chargeable 10 this CONTRACT. 
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I. 

TEXAS WA TER DEVELOPMENT BOARD 
RESEARCH AND PLANNING FUND r?~=-:-=:l;:-©~=[?::~O ~~~7 -;:~::;-;:~~ 

II) JlI ii i\ 
APPUCA TION CHECKLIST 

GENERAL INFORMATION 

1. Legal name of applicant(s). 

City of North Richland Hills, Texas 
City of Fort Worth, Texas 
City of Richland Hills, Texas 
City of Haltom City, Texas 

2. Participating political subdivision(s). 

Same as above, 

'iL..~! il :' I 

I~ :~'~I \~ I ;:~B 0:: 1999 ill} i 
I ' ):-' , 

, L/ r 

'I' ;:lEG'0::/. ~.L .. ~L~''''NING i 
&FRO...!=~ ! 

3. Authority of law under which the applicant was created. 

All four of the applicants are municipalities operating under the authority of 
the laws of the State of Texas. 

4. Applicant's official representative, name, title, mailing address, 
phone number, fax number and if available, e-mail address and 
vendor 1.0. number. 

Gregory W. Dickens, P.E. 
Public Works Director 
City of North Richland Hills 
7301 N.E. Loop 820 
North, Richland Hills, Texas 76180 
Telephone number: (817) 581-5521 
Fax number: (817) 656-7538 
E-mail: www.nrhowadm@airmail.net 

5. Citations of applicant's legal authority to plan, develop, and operate 
a regional facility for the planning area or if authority to plan is by 
interlocal agreement, attach agreement to application. 

The cities of Richland Hills, Haltom City and North Richland Hills 
discharge their wastew~ter into the City of Fort Worth's sanitary sewer 
collection system. 
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13. Total grant funds requested from the Texas Water Development 
Board. 

$30,000 

14. Detailed description of why proposed planning is needed. (Not to 
exceed 1 page.) 

Each of the four applicants have experienced wet-weather overflows from 
their sanitary sewer systems. These sanitary sewer overflows (SSOs) 
have recurred with sufficient frequency to result in the issuance of 
Administrative Orders (AO's) from the United States Environmental 
Protection Agency (EPA) Region 6 for field studies, evaluations of the 
collection system, and ultimately the correction/elimination of these SSOs. 

All four applicants have completed their sanitary sewer evaluation studies 
(SSES). All studies confirmed that a parallel relief sewer is required for 
each of the four municipalities. Preliminary planning conferences have 
been held which identified the mutual benefit of a joint project involving the 
City of North Richland Hills, City of Richland Hills, City of Haltom City, and 
City of Fort Worth in extending, replacing, and/or renovating the Big Fossil 
Creek Sewer System. 

At the present time there are two parallel sanitary sewer lines in the Big 
Fossil Creek Sewer System that were constructed in the 1950s. These 
lines will need to be rehabilitated and have capacity increased with a 
potential parallel sanitary sewer line. Alternately. a single relief interceptor 
may be cost-effective when compared to rehabilitation and capacity 
increases by parallel facilities. 

15. Detailed description of why state funding assistance is needed. (Not 
to exceed 1 page.) 

All four communities are faced with significant funding requirements to 
rehabilitate the collection systems that are internal to each cities' facilities. 
The main outfall sewers that convey sanitary flow from portions of each of 
the four systems to the Village Creek outfall sewer system is an area for 
which the ownership and operation and maintenance responsibility is 
unclear. Accordingly, no funds have been planned for studying or 
replacing this aging system. In order to avoid excessive cost burdens that 
none of the four participating municipalities are willing to undertake 
individually, the assistance from the Texas Water Development Board 
(TWOS) is requested. 
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23. Average population growth rate in proposed planning area for the 
past 10 years. 

2.11 percent 

24. list date(s) and description(s) of most recent water supply andlor 
wastewater facility planning in proposed planning area. 

'. 

City of North Richland Hills - "Final Water and Wastewater Impact Fee 
Update Report", July 1997 

City of Haltom City - "Summary of Impact Fee Effort pertaining to City of 
Fort Worth (Pass-through 1996 Impact Fees for City of Haltom 
City), January 1997 

City of Richland Hills - Wastewater Master Plan completed in 1983 and 
Impact Fee Analysis completed in 1995 

City of Fort Worth - ·Water and Wastewater System Master Plan," 
June 1989 

25. list of political subdivisions, as defined earlier, in proposed planning 
area. 

Political subdivisions in the Big Fossil Creek Drainage Basin are the City 
of Fort Worth, City of Richland Hills, City of Haltom City, City of North 
Richland Hills, City of Blue Mound, City of Saginaw, City of Watauga, and 
Tarrant County. 

26. Percentage of political subdivisions in proposed planning area that 
are participating. 

92.45 percent 

27. A detailed scope of work for proposed planning. (Not to exceed 6 
pages.) 

The City of North Richland Hills in cooperation with the cities of Richland 
Hills, Haltom City, and Fort Worth for the Big Fossil Relief Sewer Planning 
Study proposes the following scope of work. 

Task 1: Obtain and review available existing sanitary sewer design 
data (drawings and specifications) for COFW Big Fossil 
Sewer and TCWSC Big Fossil Sewer. 
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Task 12: Manage the progress of the project, including schedule, 
budget and coordination with the Texas Water Development 
Board. 

28. A task budget for detailed scope of work by task. 

Please see Table 1. 

29. An expense budget for detailed scope of work by expense category. 

Please see Table 1. 

30. A time schedule for completing detailed scope of work by task. 

TIME FROM 
AUTHORIZATION TO 

EVENT PROCEED 
Complete Tasks 1 through 4 and 
Conduct Project Workshop No.1 4 Weeks 
Complete Tasks 5 through 8 and 
Conduct Project Workshop No.2 8 Weeks 
Submit Draft Report to TWOS for 
Review 9 Weeks 
Complete Task 9 and Submit Final 
Report to lWDB 12 Weeks 

TOTAL PROJECT TIME 90 Days 
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31. Method of monitoring study progress. 

Monthly progress meetings will be scheduled to take place in the City of 
North Richland Hills City Hall, which is the lead City and is a convenient, 
central location to all four cities that are involved in the planning process. 

32. Qualifications and direct experience of proposed project staff. 

This project will be administered under the direction of Mr,_Gregory 
Dickens, P.E. who has extensive experience in administering and 
coordinating multi-million dollar wastewater collection system and planning 
and development projects of this magnitude. 

III. EXISTING SYSTEM INFORMATION 

If proposed planning includes regional water supply planning, include the 
following information for each entity participating in this study: 

Items 33 through 39 as listed in the Texas Water Development Board· 
"Application Checklist" are not applicable to this project. 

If proposed planning includes regional wastewater planning, include the 
following information for each entity participating in this study: 

40. Number of permit violations in past 12 months for fecal coliform, 
D.O. or nutrients, metals/organics, and other. 

There have been no permit violations at the Village Creek Wastewater 
Treatment Plant (VNVTP). EPA alleges each sanitary sewer overflow 
(SSO) in the applicants or participating cities collection systems are permit 
violations and must only be reported. 

41. Number of enforcement actions in past 12 months. 

EPA has previously issued Administrative Orders (AD's) as an 
enforcement action to all four of the participating cities in this planning 
effort. Additionally, the EPA has also issued AO's to the cities of North 
Richland Hills, Richland Hills, and Haltom City requiring these cities to 
correct/eliminate their SSO's within 5 years, 3 years and 5 years, 
respectively. 

42. Percent of facility capacity used at present. 

The Fossil Creek Sanitary Sewer System has adequate capacity for dry 
weather flows, however,.at the present time adequate peak wet weather 
capacity is not provided. This lack of capacity for wet weather events has 
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Implementation of viable solutions identified through the proposed 
planning will be diligently pursued and identification of potential 
sources offunding for implementation of viable solutions. 

EPA Region 6 will inClude in their AO's as part of enforcement, a schedule 
to remedy wet weather SSOs in the Fossil Creek Drainage Basin. Failure 
to pursue solutions to the SSOs will result in further enforcement activities 
by-the EPA. 

If proposed planning includes regional wastewater planning, the 
proposal will confonn to the approved state water quality 
management plan or that an amendment to the water quality 
management plan which will bring the proposed planning into 
compliance with the water quality plan is being processed for the 
proposed planning area. 

The City of Fort Worth monitors compliance of its wastewater collection 
and treatment facilities for its residents and the residents of each of the 
other three participating municipalities as well as more than 18 additional 
municipalities in the Village Creek Wastewater system service area. The 
three participating municipalities are customers of the Fort Worth Village 
Creek Wastewater Treatment System in the North Central Texas Council 

. of Government's Water Quality Management Plan. 

If a grant is awarded, written evidence that local matching funds and 
in-kind services are available for the proposed planning must be 
provided when the contract is executed. 

Local matching funds will be available for this effort on receipt of a 
proposed contract with the TWDB. These funds can be committed by the 
Utility Directors and City Managers of each of the respective cities. if 
necessary, City Council resolutions can be enacted, if required by the 
TWOB. 

An approved water conservation plan has been implemented in the 
proposed planning area or will be developed as part of the overall 
planning project. 

The cities of North Richland Hills, Haltom City, Richland Hills, and Fort 
Worth all have water conservation plans in place, 
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City of Watauga - Mr. Dale Cheatham, City Manager 
7101 Whitley Road, Watauga, Texas 76148 

Tarrant County - Ms. Suzanne Henderson, County Clerk 
100 East Weatherford, Fort Worth, Texas 76196 

VI. RESOLUTION 

A resolution from the governing body of each applicant and(or participant: 

e stating the entity's representative is authorized to apply for a grant 
from the Texas Water Development Board; 

• granting authority for the entity to enter into a contract with the 
Texas Water Development Board; and 

• stating the intent to commit local matching funds in cash and/or in 
kind services. 

Resolutions from the City Managers of each of the applicants are included at the 
end of this submittal. 

A-13 



September 30, -1997 

Texas Water Development Board 
-1700 North Congress Avenue 

P.O. Box 13231 
Austin, TX 78711 - 3231 

RE: MUL Tl-JURISDICllONAL GRANT ApPUCATlON 

SANITARY SEWER STUDY 

Dear Madam or Sir. 

Haltom City was recently made aware of a potential grant from the Texas Water 
Development Board (1WDB) for multi-jurisdictional sanitary sewer studies. 

The grant application process was discussed during a Special-Called Meeting of the 
Haltom City Council yesterday evening. At that time, the City Council unanimously 
directed staff to apply for this grant and to appropriate Haltom City's necessary share of 
funds. It is our understanding that if the grant application is approved, fifty percent (50%) 
of the funding for this type of sanitary sewer study would be provided by the TWOS and 
the remaining 50% of funding, in cash, would be shared on an equitable basis between 
the applicant cities of Fort Worth, Haltom City, North Richland Hills and Richland Hills. 
Additionally, the City Council will formally adopt a Resolution to this effect upon receipt of 
notice of approval of the grant application from the TWOB. 

If I can provide you with any additional information, please do not hesitate to contact me. 

Sincerely, 

Bill Eisen 
City Manager 
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MINUTES OF THE RICHLAND HILLS CITY COUNCIL 

REGULAR MEETING 

NOVEMBER 11, 1997 

1. CALL TO ORDER 

Mayor Kelley called the meeting to order at 7:30 p.m. in the Countil Chambers of the 
Richland Hills City Hall, 3200 Diana Drive, Richland Hills, Texas. 

CouDcilmembers Present: Pat Watkins, lim McKnight, Horace Hamilton, Phil Heinze, 
and Wayne Erickson. 

City Staff Present: City Manager lames W. Quin, City Secretary Terri Willis and Cicy 
Attorney Paul Wieneskie. 

2. ~\'OCA nON AND PLEDGES OF ALLEGIANCE 

4. 

The invocation was given by Mayor Pro Tem Watkins. 
, 

COWlcilmember McKnight led the Pledge of Allegiance to the United States and Texas 
flags. 

COUNCIL-APPOINTED BOARDS 

is lime, the City Council considered resignations and appointments to 
board, orrunissions, and committees. 

otion was made by COWlcilmember Hamilton seconded by Mayor 
Pro m Watkins, Co appoint Gabriella Bend to Place 3A on the Teen 
Coun '$Ory Board. 

s. Bendslev was duly appointed. 

:eJlI1tnalt Mr. Mark Struhs, 'ce-President of Dynamo ltd .. was 

advised that Mr. Struhs was unable to attend the m ing. and explained 
~_ .. o Ltd. was one of the larger exporteI'_ Jt the world of game les. This same 
any was previously recognized as being named ~Exporter of the Y 
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l\1INUTES OF THE RICHLAND HILLS CITY COUNCIL 
REGULAR MEETING 
NOVEMBER 11, 1997 PAGE 12 

~ 14. 

16. 

17. 

,"t. ! .... : 

DISCUSSION OF BIG FOSSIL RELIEF SEWER PLANNING STUDY (coot'd.) 

-MOTION: A motion was made by Mayor Pro Tern Watkins, and seconded by 
Councilmember Heinze, to approve panicipation in the Big Fossil Relief 
Sewer Planning Study in the amount of S7 ,500, The motion unanimously 
carried. 

Manager Quin advised that this item was for consideration of scheduling a IAIfrk'm 

'~l1TSI:IaYt December 11, 1997 at 7:00 p.m. to review the water sy revenue 
require 15 study completed by the engineering finn of Carter and B ess, Inc. This 
study was roved by the City Council in August of this year. study was needed 
in order to de . e the rate increase needed to fund S200,000' capital improvements 
in next year's bu 

MOTION: A :LInpmx:r Heinze, and seconded by 
a workshop for 7:00 p.m. on 

to review the water system revenue 
on unanimously carried. 

nda for individual consideration. 

r Quin reviewed the Consent Agenda as follows: 

al of the Minutes of the October 28, 1997 Regular City Couo 

A motion was made by Councilmember Heinze, and seconded b 
Pro Tern Watkins, to approve the Consent Agenda as presented. 
motion unanimously carried. 
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KNOWLTON-ENGLISH-FLOWERS, INC. 
CONSULTING ENGINEERS I Fort Worth. Dallas 

AUTHORIZATION FOR 
PROFESSIONAL ENGINEERING SERVICES 

PROJECT NO.: 3-436 

PROJECT NAME: North Richland Hills Big Fossil Relief Sewer Planning 

CLIENT: 

ADDRESS: 

The City of North Richland Hills, Texas 

City of North Richland Hills 
7301 N.E. Loop 820 
North Richland Hills, TX 76180 

A JVS_ 
C_JFP _ 

MER_RMW_ 
GRP_LDR _ 
SAG _JEH_ 
1l0H CLS 

1/ 20 ."" i 

Hereby requests and authorizes Knowlton-English-Flowers, Inc., Consulting Engineers 
to perform the following selVices: 

SCOPE: See Attached Scope of Work 

COMPENSATION: Compensation to Knowlton-English-Flowers, Inc., shall be on 
a Lump Sum basis in the Total Amount of Fifty Nine 
Thousand Nine Hundred Fifty Dollars and no/100, ($59,950.00) 

Approved for 
The City of North Richland Hills 

BY.~'(¥ 

Date: 7-/5-'77 

Accepted for 
Knowlton-EngliSh-Flowers, Inc. 

By: ~,~ 
Richard W. Albin, P.E. 

Title: Vice President 

Date: _____ J;;,,:u;.;.,ly ..... 5;:,: . .-:1c.::;9..::,9.:;.,9 ___ _ 

1901 CENTRAL DR .• SUITE 550' BEDFORD. TEXAS 76021·5826' 817/283·6211' METRO 817/267·3367' FAX 817/354.4389 



NORTH RICHLAND HILLS BIG FOSSIL RELIEF SEWER PLANNING 

SCOPE OF WORK 

The City of North Richland Hills, in Cooperation with the cities of Richland Hills, Haltom 
City and Fort Worth for the Big Fossil Relief Sewer Planning Study proposes the 
following Scope of Work: 

. Task 1: Obtain and review available existing sanitary sewer design data 
(drawings and specifications) for COFW Big Fossil Sewer and TCWSC 
Big Fossil Sewer. 

Task 2: Conduct preliminary easement ownership research. Provide services 
of a right-of-way consultant. 

Task 3: Prepare parcel map for the lower section of the COFW Big Fossil 
Sewer and the TCWSC Big Fossil Sewer. Provide surveying services. 

Task 4: Determine if any additional right-of-way is required for the TCWSC Big 
Fossil Sewer. 

Task 5: Determine capacity requirements in gallons per minute for the 
proposed relief sanitary sewer utilizing data from the Fort Worth Wet 
Weather Program and available Sanitary Sewer Evaluation Studies 
that were recently completed by the cities of North Richland Hills, 
Haltom City and Richland Hills. Determine required sanitary sewer 
sizes (diameter). 

Task 6: Identify three cost effective alternative routes for the proposed relief 
sewer. 

Task 7: Determine easement requirement for each alternative route for the 
proposed relief sanitary sewer. 

Task 8: Develop evaluation matrix to select the optimum route for the proposed 
relief sanitary sewer. The matrix will include the following criteria: 

• capital cost 
• additional easement required 
• impact on participating communities 
• design considerations (creek and road crossings, topography) 
• construction impacts 
• sanitary sewer maintenance requirements 
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Task 9: Prepare study report document Tasks 1 through 8. Report will 

recommend proposed relief sanitary sewer sizes and route(s). Provide 
services of a technical editor. 

Task 10: Conduct two project workshops for quality control, discussion of project 
issues, and consensus on proposed relief sanitary sewer. Conduct 
monthly progress meetings with the applicants. 

_ Task 11: Provide word processing support. 

Task 12: Manage the progress of the project. including schedule, budget and 
coordination with the Texas Water Development Board. 
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CITY OF 
NORTH RICHLAND HILLS 

Department: Public Works Department Council Meeting Date: _7;...:/-:1.=2::..,:/9:.,:9=--__ _ 

Subject: Approve Agreement for Engineering Services with Agenda Number: PW 99-14 
Knowlton, English & Flowers, In"c. for the Big Fossil Creek 
Wastewater Outfall System Planning Study - Resolution No. 99-43 

-
The cities of North Richland Hills, Fort Worth, Richland Hills and Haltom City received 
administrative orders from the Environmental Protection Agency requiring correction of 
sanitary sewer collection system problems to eliminate overflows. A study is necessary to 
determine the feasibility of extending, replacing or renovating the existing sanitary sewer 
pipelines within the Big Fossil Creek wastewater outfall system. 

The city of North Richland Hills submitted a grant application to the Texas Water 
Development Board (TWDB) for grant funds, with the cities of Richland Hills, Haltom City 
and Fort Worth to perform a multi-jurisdictional wastewater planning study for the section 
of the outfall system between Broadway Avenue south to the existing Fort Worth 90" and 
96" Village Creek Treatment Plant outfall lines. The grant was approved by the TWDB and 
approved by Council at the June 28, 1999 meeting. 

Staff has requested and received an agreement from KnOWlton-English-Flowers, Inc. 
(KEF) to conduct this regional planning study in accordance with the scope of work as 
outlined in the TWDB contract. 

The study will entail reviewing existing sewer design data, researching existing sewer 
easements and property ownership, preparing parcel map, identifying three alternative 
solutions, and providing all information in a report. 

KEF has agreed to perform the study for $59,950 within the proposed 90-day schedule. 
The proposed agreement is attached. 

The TWOS grant is for half of the total study cost of $59,950. The other half is to be paid 
for by the four cities. The other three cities have appropriated their quarter share to be 
paid to us. The TWDB will reimburse their $29,975 on a monthly basis as we expend the 
funds. Sufficient funds are available in the Unspecified Utility CIP fund to pay our share, 
which totals $7,493.75. 

Recommendation: To approve Resolution No. 99-43 

Source of Funds: 
Bonds (GO/Rev.) 
Operating Budget 
Other 

Finance Review 
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CITY OF N®RTH RICHLAND HILLS 

CERTIFIED MAIL Z 187 017102 

Texas Water Development Board 
P. O. Box 13231 
1700 N. Congress Avenue 
Austin. Texas 78711-3231 
(512) 463-3154 

Public Works 

Attention: Ms. Phyllis Thomas. Research and Planning Fund 
Grants Management Division 

RE: TWDB CONTRACT NO. 99-483-308; BIG FOSSIL CREEK 
REGIONAL WASTEWATER PLANNING GRANT 

Ms. Thomas: 

July 15. 1999 

RW 'i" --
-OHC _-- ~',:p -

r:; \"'i MER _"- -, ,' .... -. 
GRP _- I'~'" -"-
s,~G __ .... ' - .... - .• 

JC' , 
I 

-, /' ,< 
" I ~- . OJ 

The City has had to hire an engineering firm other than the one which helped put the 
application together and had a lot of the background data on the project. Circumstances 
arose with the first engineering consultant which did not allow us to enter into a contract for 
their services. This will cause at least a 90-day delay in the project schedule. 

The City would appreciate your consideration in extending the "Study Completion Date" 
from August 31. 1999 to November 31. 1999 and moving the "Final Report Deadline" from 
October 31. 1999 to January 31. 2000. These are items "K" and "L" on pages 1 and 2 of 
the contract. No other changes to the contract are requested. 

If you have any questions. please contact me. I will await notice of your determination. 

Respectfu"y. 

GWO/mfsipwl99251 

cc: Steve Norwood. Assistant City Manager 
Frank Crumb. City of Fort Worth 
Greg Van Nieuvenhuize. City of Haltom City 
John Cherry. City of Richland Hills 
Richard Albin. Knowlton-English-Flowers. Inc. 

P.O. Box 820609· North Richland Hills, Texas· 76182·0609 
7301 Northeast Loop 820· 817·581·5521, FAX 817-656·7538 



KNOWLTON-ENGLISH-FLOWERS, INC. 
CONSULTING ENGINEERS / Fort Worth-Dallas 

August 13, 199.9 

Mr. S. Frank Crumb, P.E., 
Engineering Coordinator 
Engineering Services 
City of Fort Worth 
P.O. Box 870 
Fort Worth, Texas 76101-0870 

Re: 3-436, CITY OF NORTH RICHLAND HILLS 
BIG FOSSIL RELIEF SEWER PLANNING 
RETURN OF FORT WORTH SEWER MASTER PLAN DOCUMENTS 

We are returning to you under separate cover Volumes 1, 2, and 3 of the Fort Worth 
Wastewater Collection System Master Plan, 2000-2020, documents which you loaned to 
us for use in data gathering associated with the referenced project. The documents 
were hand-delivered to Mr. Nowzar Dinyarian today. 

We made Xerox copies of portions of these documents which were related to the Big 
Fossil sewer area. We would note that in our review of Volume II - Model Results, of the 
Master Plan documents, we could not find a printout of Hydroworks model results for the 
Tarrant County Water Supply Corporation line BF _CM_2, which is identified by nodes 
TCWSC/OOOO+20 through TCWSC-B/0012+35. We wish to thank Mr. Jim Baddaker, 
with Freese and Nichols, Inc., consultants for the Master Plan, who furnished us an 
Excel spreadsheet copy of the model results for line BF _ CM_2 which was transmitted to 
our office by email. Attached is a printed copy of this spreadsheet for your files. 

Thank you for the data you provided us and for your assistance with this project. 

.~ 
RICHARD W. ALBIN, P.E., Vice-President 

RWAlra/Fwdata.doc 

Attachment 

Cc: Mr. Steve Norwood, NRH Assistant City Manager 
Mr. Gregory W. Dickens, P.E., NRH Director of Public Works 
Mr. J.R. Baddaker, P.E., Freese and Nichols, Inc . 

. Mr. Nowzar Dinyarian, Fort Worth Water Department 

1901 CENTRAL DR .. SUITE 550' BEDFORD, TEXAS 76021-5826' 817/283-6211' METRO 817/267-3367, FAX 817/354-4389 



CITY OF N®RTH RICHLAND HILLS 

CERTIFIED MAIL #2187017138 

Texas Water Development Board 
P.O. Box 13231 
1700 N. Congress Avenue 
Austin, Texas 78711-3231 
(512) 463-3154 

Public Works 

November 29, 1999 

Attention: Ms. Phyllis Thomas, Research and Planning Fund 
Grants Management Division 

RE: T'NDB CONTRACT NO. 99-483-308; BIG FOSSIL CREEK 
REGIONAL WASTEWATER PLANNING GRANT 

Ms. Thomas: 

R~T1lf JOB NO. - .... '= 
FILING () 
KEE _ TEN_ 

"--spF--- G'NF_ 
~JVS_ 

DHC _Ji'P -
MER_iiMW_ 
GRP _VJR_ 
SAG _ ~::H _ 
J"" CI S v'' _ - _ 

__ (i...-3-~ 

There have been some unique issues we have had to address in collecting the field 
data and verifying location of existing wastewater lines. This will cause the study 
completion to be delayed by one month. 

The City would appreciate your consideration in extending the "Study Completion Date" 
from November 30, 1999 to December 31, 1999 and moving the "Final Report Deadline" 
from January 31,2000 to February 29,2000. These are items "K" and "L" on pages 1 
and 2 of the contract. No other changes to the contract are requested. 

Please send me the amendment to the contract for my execution in behalf of the City. If 
you have any questions, please contact me. I will await notice of your determination. 

Respectfully, 

GWD/smm/pwl99404 

cc: Steve Norwood, Assistant City Manager 
Frank Crumb, City of Fort Worth 
Peter Fu, City of Fort Worth 
Greg Van Nieuvenhuize, City of Haltom City 
John Cherry, City of Richland Hills 
Richard Albin, Knowtlon-English-Flowers, Inc. 

P.O. Box 820609 • North Richland Hills, Texas· 76182-0609 
7301 Northeast Loop 920· 817-581-5521 • FAX 817-656-7538 



KNOWLTON-ENGLISH-F LOWERS, INC. 
CONSULTING ENGINEERS / Fort Worth-Dallas 

January 10, 2000- JAN 12 2000 

ij Mr. Gregory W. Dickens, P.E. 
~ub/lc Works Director 
City of North Richland Hills 
7301 N.E. Loop 820 

i 

J NlIFli"l Pub~ic "N.f.)Ii"~:S __ 1 
.-.----"" .. __ H 

North Richland Hills, Texas 76180 

Re: 3-436, CITY OF NORTH RICHLAND HILLS, 
TWDB CONTRACT NO. 99-483-308, BIG FOSSIL CREEK 
REGIONAL WASTEWA TER PLANNING GRANT, 
MINUTES OF PRELIMINARY REPORT PRESENTA TlON MEETING, 1107100 

Attached are minutes of the meeting conducted for the referenced project on January 7, 2000, 
during which the preliminary report was presented. A list of attendees and a summary of the 
topics discussed are included. Also enclosed is an exhibit, which will be added to the report, 
showing the location of the existing and proposed sewer lines. By copy of this letter, we are 
also transmitting these minutes to the other meeting attendees for their review. 

The next meeting is currently scheduled for Friday, January 14, 2000, at 9:30 am, at the NRH 
City Hall. Please advise if anyone has a conflict with this proposed meeting date. In the 
meantime, please call if you have any questions or require any additional information 
concerning this study. 

RI HARD W. ALBIN, P.E., Vice President 

RWAlra/Minutes 1/07/00.doc 

CC: Mr. Kevin B. Miller, P.E., C.F.M., Assistant Director of Public Works/Utilities 
Mr. Frank Crumb, P.E., Fort Worth Engineering Services Coordinator 
Mr. Peter Fu, P.E., Fort Worth Wastewater Facilities Engineer 
Mr. Greg Van Nieuwenhuize, P.E., Haltom City Engineer 
Mr. John Cherry, P.E., Richland Hills Director of Public Works 
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Minutes of Big Fossil Sewer Study Status Report Meeting, Fri. 1/07100, 10:00 am. 

Attending: 

INDIVIDUAL 

Richard Albin. P.E. 
Frank Crumb. P.E. 
Greg Van Nieuwenhuize. P.E. 
Chuck Kendrick 
Ty Hilton. P.E. 
John Chenry. P.E. 

TITLE REPRESENTING 

. Consultant 
Eng. Servo Coordinator 
City Engineer 
Public Works Director 
Engineer 
PW. Director 

KEF 
Fort Worth 
Haltom City 
Haltom City 
TNP 
Richland Hills 

This meeting was conducted to present the results of the preliminary "Big Fossil 
Sewer Study" report prepared by KEF with assistance from staff members from the 
cities of Fort Worth. Haltom City. North Richland Hills and Richland Hills. 

The three main "alternatives" were discussed including the various "options" 
associated with each alternative. The decision was made to change the order and 
numbering of the alternatives and include the options as sub-alternatives as follows: 

Option 1 -- Construct a single parallel relief line to serve all Cities 

Option 1 a -- All areas considered in the service area including Haltom City 
Little Fossil. BFX area. Marine Creek and Intel site. 

Option 1 b -- Same as Option 1 a less the Marine Creek area 

Option 1 c -- Same as Option 1 b less the Intel Site flow 

Option 1 d -- Same as Option 1 c less the Haltom City Little Fossil area 

Option 2 -- Construct a single parallel relief line to serve all Cities except Richland 
Hills 

Option 2a -- C.O.FW. parallel line to serve only Fort Worth. Haltom City 
(with Little Fossil). and North Richland Hills. including BFX. 
Marine Creek and Intel site 

Option 2b -- T.CW.S.C. existing line with rehab serving Richland Hills only 

Option 3 -- Construct two parallel lines. one adjacent to existing C.O.F.W. line and 
another adjacent to existing T.C.W.S.C. line. 

Option 3a -- C.O.FW. parallel line to serve only Fort Worth and Haltom City 
(with Little Fossil). including BFX. Marine Creek and Intel site 

Option 3b -- New parallel T.CW.S.C. line constructed to serve both NRH 
and Richland Hills 
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Big Fossil Meeting Minutes, continued 

The additional Haltom City little Fossil Creek area included in the study, as 
requested by Peter Fu, was not shown correctly. It was based on the assumption 
that area LF000570 was the correct area, (see Watershed Area Map 2 of 4, TAB 2). 
The portion of the correct little Fossil Creek area is south of the LF000570 area, 
according to Haltom City representatives. Haltom City will provide a map showing 
the exact limits of the actual Little Fossil area to be considered for including in the 
capacity calculations for the C.O.F.W. parallel line. Also, the exact location of the 
proposed Little Fossil line, which would be replaced by providing capacity in the 
proposed C.O.F.W. parallel line, will be shown on a map as provided by Haltom City. 
However, it was ,jete~~!ned that the er p'''1 in acres of the Little Fossil area shown in 
the study is about the same approximate size as the correct little Fossil area, so the 
order of magnitude of the peak flows and cost estimate sharing splits is about the 
same. Haltom City representatives indicated that cost estimates for the proposed 
Little Fossil line should be based on a proposed 30-inch line which measures about 
5,000 feet in length. We assumed a 5,200 foot length in the preliminary report. 

It was agreed that an additional exhibit should be included in the report which shows 
on one sheet the full length of the existing Big Fossil and T.C.w.S.C. lines from the 
Fort Worth 96-inch outfall to Broadway Blvd, (which represents the limits of the lines 
studied in this report). This exhibit will be added to TAB 1 and will also show the 
approximate location of the proposed C.O.F.W. parallel outfall sewer. 

All representatives at the meeting were in general agreement, in principle, with the 
cost sharing methodology used in the report, which is based on the relative 
magnitude of approximate peak flows computed from equivalent population and 
sewered area projections for each participating city included in the City of Fort Worth 
Sanitary Sewer System Master Plan Report. However, the Richland Hills 
representative, John Cherry, indicated that participation from Richland Hills should 
be based only on the portion of the proposed parallel outfall line south of the 
Richland Hills meter. The cost estimate splits for Richland Hills will be modified to 
reflect their share of the C.O.F.W. outfall line which would extend from the 96-inch 
outfall northward to just south of S.H. 121. This modification would also increase the 
share of estimated costs for the other city participants proportionately. John Cherry 
also mentioned that the rehab costs for the existing T.C.W.S.C. line would be about 
$700,000, which is close to the estimated rehab costs assumed in the study, (see 
Tables in TAB 7 for Option 5b which show estimated RH costs). Also, see attached 
letter from John Cherry dated January 6, 2000. 

Haltom City representative, Greg Van Nieuwenhuize, was also in general agreement 
with the cost split methodology presented in the report, assuming that all cities are 
required by contract to participate in the proposed Big Fossil outfall sewer. 
However, Greg expressed his view that the issue remains unresolved regarding 
whether or not Fort Worth should be required by contract to upgrade the Big Fossil 
line at City of Fort Worth's expense alone, since the C.O.F.w. line may be 
considered by Haltom City to be a ';system" line. Fort Worth would then be "fronting" 
the improvement costs, and based on this scenario, customer cities would then later 
pay for their fair share of the improvements through rate increases, if appropriate. 
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Big Fossil Meeting Minutes, continued 

~\ Frank Crumb took the position that it is reasonable and fair for the cities of Haltom 
City, North Richland Hills and Richland Hills to contribute their fair-share of the 
engineering and construction costs of the proposed improvements to the system line 
which serves all of these cities, since Fort Worth will be required to upsize and/or 
parallel the remaining portion of the Big Fossil ourtall system lines north of Broadway 
Blvd. at its ovyn considerable expense. 

Most of the meeting representatives also agreed that it might be premature, at this 
tim8, t8 :::2nd the report to the Texas Water Development Board until the 
participating cities have had more time to consider the report and come to an 
agreement on what manner of cost participation is acceptable for each party. 
However, John Cherry expressed that he was comfortable with sending the 
preliminary report to the T.W.D.B. just as it is, along with his letter. It was further 
recommended by the meeting participants that Greg Dickens should contact the 
T.W.D.B. representative as soon as possible to determine if the preliminary report 
should be submitted anyway, without full consensus of all participating cities at this 
time, since the T.W.D.B. is funding half of the report costs. 

If there are any additions or corrections to these minutes which need to be made 
prior to the proposed meeting on Friday, January 14, 2000, at 9:30 am, then please 
advise. 
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KNOWLTON-ENGLISH-F LOWERS, INC. 
CONSULTING ENGINEERS / Fort Worth-Dallas 

March 12, 2000 

Mr. Gregory W. Dickens, P.E., 
Director of Public Works 
City of North Richland Hills 
7301 N.E. Loop 820 
North Richland Hills, Texas 76180 

Re: 3-436, CITY OF NORTH RICHLAND HILLS 
BIG FOSSIL SEWER STUDY REPORT 
REGIONAL FACILITY PLANNING CONTRACT BETWEEN THE 
CITY OF NRH AND THE TWDB, CONTRACT NO. 99-483-308 
REPORT REVISIONS 

We have received review comments for the referenced project by letter from the Texas 
Water Development Board, dated February 28, 2000, which we received by FAX from 
your office dated March 10, 2000. A copy of the transmittal letter and review comments 
is attached, (See Section "1 "). 

The two main comments made by the TWDB concerned (a) justification of population 
projections, and (b) an evaluation matrix to determine the optimum route of the proposed 
parallel sanitary sewer. Both of those issues are addressed herein, (See Section "2"). 

An additional comment by the TWDB concerns "the level of agreement of participants 
regarding proposed cost participation". We understand that you will address this issue 
separately since you have been in contact with the participants concerning the 
recommendations in the Report. 

After further review and approval by the TWDB, we will incorporate the revisions in the 
Final Report. In the meantime, please call if you have any questions. 

~,tb~ 
ICHARD W. ALBIN, P.E., Vice President 

RWAIra/Review1.doc 
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SECTION 1 

REVIEW COMMENTS BY TWDB 



,-,,,r-'.O-OO 11 :32A NRH PW&PZ Administration 817 427 6404 

City of North Richland Hills 
7301 N.E. Loop 820 
North Richland Hills, Texas 76180 
(817) 427-6400; Fax (817) 427-6404 

To: Richard Albin 

Fltx, 354-4389 

Phone: 

R.I: TWOS 

o U...,.,t 

• Comments: 

Please can me When you receive this. 

Thanks. 
Greg 

Public Works 
Administration 

FI'Qft\: Greg Dickens. Public Works Director 

Pages: 4 (including cover sheet) 

Date: 03110/00 

ce, 

o Please Recycle 

P_Ol 
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TEXAS \YATER DEVELOP~IENT BOARD 

William B. M:ldl.ien, eJIIJin",lrt 
ELd_rl~ M. Bun}n, ;\i.f)., M~mbo 
Ch;:u-t~~ L. (;C::rcn, Mnnbn-

Crai@:: D. Pc:denen 
Ex('(ul;tJ~ AaminlItrfllu.,. 

Nof. Fern:i.ndl!''Z. Vh·~·ChQirmu" 
J.<k Hunt, M""brr 

W,le. H. M.ddnl, Jr, M",.b" 

Mr Gregory W. Dickens, P E 
Public Works Director 
City of North Richland Hills 
7301 N.E. Loop 820 
North Richland Hills, Texas 76180 

Re: Regional Facility Planning Contract Between the City of North Richland Hills 
(City) and the Texas Water Development Board (Board), TWDS Contract No, 99-
483-308 

Dear Mr. Dickens: 

Staff members of the Texas Water Development Board have completed a review of the 
draft report under TWOB Contract No. 99-483-308 and offer comments shown in 
Attachment 1. 

However, Item 5 in Attachment 1 was not included or addressed in the Draft Final Report 
and as submitted does not meet contractual requirements. Therefore, please submit this 
section for review prior to delivery of the Final Report 

After review comments have been transmitted to the City regarding the above 
referenced item. the City will consider incorporating all comments from the EXECUTIVE 
ADMINISTRATOR and other com mentors on the draft final report into the Final Report, 

Please contact Mr. Ralph Boeker. the Board's designated Contract Manager, at (512) 
936-0851, if you have any questions about the Board's comments. 

Sincerely, 

/:J' '1fYJ./l/YJ~" ;l U', v .. •• ~t.v-&t........,. 

mmy Kn s, Ph.D .. P.E. 
Deputy Exe Utive Administrator 
Office of Planning 

cc: Ralph Boeker. TW08 

MAR 9 2000 

UJtr MiSfivn 
NRI'f Public Wo~H ---. .. 

P'Tllfiti(' [~dl1rr'fhip. "clmiCtll.idv;Uf tlIld/in-alu;,,1 (lJSisttu/("( I(J JJl.ppurl ,"utlli"g. Cfllf~(·"fIIltio". and lYsl'omib/r. rin·allptJ1NII nfu .. "ltr/or Tl,"·fl.f. 

P.O. Ome 132JI • J700N,C..,nglt::I"Av(:11I'~ • AUHin, Tex;ls78711.J2Jl 
Trio-pi",,," (512) 4(0;1- 7M7 • Tdtf .. , (512) 475· l05} • 1-800- RElAY TX (r.., rh" he", ing imp,i,.d) 

UlU.. Addn.·~'~ ht•p:/Iwww.twdh.Hue.tx.us • E-M.-il AddJ(::u: Info(,!'twdh.statC'.t;o;,m: 

OPlintnlll1l Rct:)-dcd P;lperQ 
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ATTACHMENT 1 

TeXAS .,liATER DEVELOPMENT BOARD 
Review Comments: "Big Fossil Creek Relief Sewer Planning Report" 

Contract No. 99483-308 

1. The engineering report includes a table titled Big Fossil Sewer Study, Table NO.1 
TWOB-1. That table contains out-of-date information from an older version of the 
lWDB web site. Note the date printed on bottom left corner of the page 
"12/31/1999". The new 2002 State Water Plan planning data for Region C is posted 
on TWOS web site as of 2/4/2000. 

2. Attachment 2 shows a comparison of growth in the selected cities within the drainage 
area of the study. The only comparison made is of growth rates since entire cities 
(total populations) are not contained within the drainage area; however, growth rates 
in the drainage area may not reflect growth rates for these cities on the whole. 

3. According to the report. the cities involved (in the basin) other than Fort Worth has a 
total population increase of less than 20.000 during the study period. Fort Worth 
has a total increase in excess of 36,000 (203%) for that part of the City in the 
drainage area. The TWOS projected growth for all of Fort Worth during the same 
period is 14%. Perhaps a double check of that particular area of the City could verify 
the much higher population growth in the Big Fossil drainage area. The report 
should include additional information supporting this growth rate. 

4. Generally, the report's presentation of the projections is acceptable. 

5. Task 8 in the Scope of Work has not been addressed. Please show how the 
objectives of Task 8 were met: "Develop evaluation matrix to select the optimum 
route for the proposed relief sanitary sewer," 

6. Please provide a status of the level of agreement of proposed partiCipants regarding 
cost participation. 

P_03 



Comparison of projected growth in selected cities between 2005 and 2025. From 2002 SWP and Chapter 5, Table 2. 
I 

Big Fossil Study 

COMPARISON OF STUDY POPULATION WITH MOST RECENT 

PROJECTONS FOR THE 2002 WATER PLAN, PREPARED BY REGION C PLANNING GROUP -

2002SWP 
City 1990 2000 2005 p200S 2010 2020 2025 p202S % increase 

HASLET 795 (260 1,352 3,092 1,443 1,899 2,113 9,203 56.34% 

HALTOM CITY 32.856 38,845 40,275 17.848 41,704 43,272 43,628 19,990 8.33% 

WATAUGA 20,009 22,233 23.254 20,372 24,274 26.157 27.063 27,090 16.38% 

NORTH RICHLAND 45,895 55,884 61,624 11,580 67,363 81.200 85.804 14,054 39.24% 

RICHLAND HilLS 7,978 8,886 9,633 9.244 10,379 12,109 12.864 9,806 33.54% 
SAGINAW 8,551 12,172 13,047 4,639 13,922 15,878 16,481 5,888 26.32% 

fORT WORTH 447,619 496,622 514.670 17.990 532,717 580,375 588,244 54,592 14.30% 
.~ 

p2005 and p2025 populalion projections provided by consultant. 2005 and 2025 population projections are Interpolalions 

of the 2002 State Water Plan. 

Percentage increase for projections are compared in columns "% incr" and "p%incr" 

Big Fossil Slud~ 
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SECTION 2 

REPL Y TO REVIEW COMMENTS 

AND REPORT REVISIONS 



REPL Y TO TWDB REVIEW COMMENTS 

1. The engineering report includes a table titled Big Fossil Sewer Study, 
Table No.1, TWDB-1. That table contains out-of-date information from an 
older version of the TWDB web site. Note the date printed on bottom left 
comer ofthe page "12/3111999". The new 2002 State Water planning data 
for Region C is posted on TWDB web site as of 2/412000. 

Table No.1, TWOB-1, has been updated based on the new population and water 
demand data provided at the TWOB web site, (See attached Exhibit "A"). The 
population projections in this table have not been adopted by the participating 
cities, as far as we know, but are used as a comparison of the growth projection 
rates included in this report. 

2. Attachment 2 shows a comparison of growth in the selected cities within 
the drainage area of the study. The only comparison made is of growth 
rates since entire cities (total populations) are not contained within the 
drainage area; however, growth rates in the drainage area may not reflect 
growth rates for these cities on the whole. 

Exhibit "B" is attached which includes a copy of the population projection data 
provided by the TWOB in Attachment 2. The population projections for years 
p2005 and p2025 reflect that actual population values used in the Report 
discharge calculations. The population projections shown in Table 2, 
"Population and Employment Summaries of cities in the Big Fossil Study", under 
TAB 5, have been corrected to show the actual populations used in the study, 
(See Exhibit "F"). Exhibit "C" is a summary table which shows the actual 
population projections used in this study from the Fort Worth Land Use 
databases for the years 1990 through 2070. Exhibit "0" shows the employment 
values used, and Exhibit "E" shows the "equivalent" population values used. 

We would note that the population values used in the discharge calculations are 
based on the "Equivalent Populations" which are equal to the Population Values 
plus one-half the Employment Values. These Equivalent Population values are 
the same values used in the approved City of Fort Worth Sanitary Sewer Master 
Plan. (See further discussion of population projections below). 

3. According to the report, the cities involved (in the basis) other than Fort 
Worth, has a total population increase of less than 20,000 during the study 
period. fort Worth has a total increase in excess of 36, 000 (203%) for that 
part of the City in the drainage area. The TWDB projected growth for all of 
Fort Worth during the same period is 14%. Perhaps a double check of 
that particular area of the City could verify the much higher population 
growth in the Big Fossil drainage area. The report should include 
additional information supporting this growth rate. 
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As noted in item 2 above, the population values shown in Table 2, TAB 5, were 
not correct. They were based on preliminary population projection calculations 
using North Central Texas Council of Governments forecast district data which 
do not reflect the final actual population data used in the study. It was 
determined that the best and most reliable source of population projection data 
within the Big Fossil Creek service area, for purposes of this study, was the City 
of Fort Worth "Sanitary Sewer Master Plan Data which was prepared by their 
Land Use Planning consultants and approved by the City of Fort Worth as part of 
their Land Use Assumptions Plan. This data was determined to be better suited 
to this study because it is broken down into small sub-areas as shown under TAB 
2, Sheets 1,2, and 3 of 4. (The NCTCOG Forecast District areas proved to be 
too large for this particular study for the level of precision required). 

The population projection database, which also shows these individual 
watershed basin sub-areas, was furnished to us by the City of Fort Worth Water 
Department for use in this study. This population database is broken into two 
separate tables of the Report under TAB 5 listed as Table "LUAPOP-1" and 
Table "LUAPOP-2". Those tables are reproduced herein under Exhibits "G" and 
"H" respectively. Summary line items are added in these tables which show the 
population projection totals for each of the selected cities included in the study 
based on the sub-area basin totals. 

The following is a brief discussion of the population projections for each city 
included in Exhibit "B" in the order listed: 

Haslet (Not a Participating City) 

Copies of the SUb-basin Area maps are enclosed for reference under Exhibit "I". 
The portion of the Haslet area in the Big Fossil service area is colored in yellow 
on Sheet 3 of 4. This exhibit shows the basis for the Haslet population 
projections within the Big Fossil Service area. Also, please refer to Exhibit "B" 
which presents the TWDB population projections and the correct year p2005 and 
p2025 projections for populations within the Big Fossil Service area. 

Note that the total city land area of Haslet is 3,205 acres, but only 453 acres of 
the city are included in the Big Fossil service area. Based on the TWDB 
projections, the total city population is expected to grow from 1,352 people in 
2005 to 2,113 people in 2025, which is a 56.29% increase of 761 people. 
However, the Big Fossil service area population increase is expected to be from 
258 people to 583 people, which is a 125.97% increase of 325 people, based on 
the Fort Worth Land Use Assumptions plan forecast for sub-basin area no. 
BFX10-07. This is a reasonable assumption, in our opinion, since the south 
portion of Haslet is expected to grow faster than the north part of the city due to 
the availablity of sanitary sewer service lines to that portion of the city and the 
close proximity of a major roadway arterial, U.S. Highway 81. 
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We would note that since Haslet is not a participating city in this study, and since 
the City of Fort Worth provides service to this city, the population for Haslet is 
included with the City of Fort Worth in the cost participation portion of the study. 
This also applies to the cities of Watauga and Saginaw, which are not 
participating cities. Their populations are added in with Fort Worth for purposes 
of calculating Fort Worth's portion of the cost participation. 

Haltom City (Participating City) 

The TWOB projected growth of the whole city from 2005 to 2025 is 3,353 people, 
or 8.33%. The projected growth in the Big Fossil watershed area based on the 
City of Fort Worth Land Use Assumptions database, which is used in this report, 
is 2,120 people, or 16.12%. The Haltom City area included in the Big Fossil 
watershed is shaded purple and shown on Sheet No.2 of 4 in Exhibit "I". It is 
reasonable to project a higher growth rate in the Big Fossil area because most of 
the future growth will be in the north part of the City, or the Big Fossil watershed 
area, since the southern part of the city, which lies outside the Big Fossil 
watershed area, is already more fully developed as the street map indicates. 

Watauga (Not a Participating City) 

The TWOB projected growth of Watauga from 2005 to 2025 is 3,809 people, or 
16.38%. The projected growth used in the report is 3,343, or 16.24%, which 
agrees favorably with the TWOB projection rate. Although the projected 
population totals differ in the year 2025, the protected totals for the year 2050 are 
in close agreement of about 29,000 people. The Watauga area is shaded blue 
on Sheet No.3 of 4 in Exhibit "I". 

North Richland Hills (Participating City) 

The TWOB projected growth of the whole city from 2005 to 2025 is 24,180 
people, or 39.24%. The projected growth in the Big Fossil Watershed area 
based on the City of Fort Worth Land Use Assumptions database, which is used 
in this report, is only 2,078 people, or 14.03%. The NRH City area included in 
the Big Fossil watershed is shaded brown and shown on Sheet No.2 of 4 in 
Exhibit "I". This situation is reversed from Haltom City. It is reasonable to project 
a much lower growth rate in the Big Fossil area because most of the future 
growth in NRH will be in the north part of the City, which is outside the Big Fossil 
watershed area. Most of the southern part of the city, which lies within the Big 
Fossil watershed area, is already almost completely developed. 
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Richland Hills (Participating City) 

This situation is very similar to NRH. The TWOB projected growth of the whole 
city of Richland Hills from 2005 to 2025 is 3,231 people, or 33.54%. The 
projected growth in the Big Fossil Watershed area based on the City of Fort 
Worth Land Use Assumptions database, which is used in this report, is only 848 
people, or 12.30%. The Richland Hills City area included in the Big Fossil 
watershed is shaded green and shown on Sheet No.2 of 4 in Exhibit "I". This 
situation is also reversed from Haltom City. It is reasonable to project a much 
lower growth rate in the Big Fossil area because most of the future growth in 
Richland Hills will be in the east part of the City, which is outside the Big Fossil 
watershed area. Most of the western part of the city, which lies within the Big 
Fossil watershed area, is already almost completely developed. 

Saginaw (Not a Participating City) 

The projected growth in Saginaw is similar to Haslet, in that most of the 
anticipated growth is in the northeast part of the City where service lines are 
available for extension. Based on the TWOB projections, the growth from 2005 
to 2025 for the whole city is expected to be 3,434 people, or 26.32%. The Fort 
Worth Land Use Assumptions projected growth in the Big Fossil area of the city 
is expected to be 930 people, or an increase of 133.81 % since that area is 
expected to jump from 695 people in 2005 to 1,625 people by 2025. The Big 
Fossil area of Saginaw is shaded orange on Sheet 3 of 4 in Exhibit "I". 

Fort Worth (Participating City) 

Projected TWOB population growth for the whole city of Fort Worth from 2005 to 
2025 is 73,574 people or 14.30%. The projected growth in the Big Fossil service 
area (which includes a portion of Marine Creek) during this period is 14,436 
people or 59.40%, based on the Fort Worth Land Use Assumptions Plan 
database used in this report. Most of the northwesterly portion of the Big Fossil 
Watershed and the Marine Creek areas are sparsely developed currently, and it 
is reasonable to assume that the growth rate in this area will be higher than the 
overall growth rate of the city as a whole. 

Based on the population projections used in this report as discussed above, the 
following table lists the population percentage of each participating city in the 
year 2025, (not including employment population), with the Fort Worth population 
including customer cities Haslet, Watauga, and Saginaw (*), and Haltom City not 
including the Little Fossil area: 

Haltom City 15,271 14.57% 
North Richland Hills 16,887 16.12% 
Richland Hills 7,745 7.39% 
Fort Worth (*) 64,883 61.92% 

TOTALS 104,786 100.00% 
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5. Task 8 in the Scope of Work has not been addressed. Please show how 
the objectives of Task 8 were met: "Develop evaluation matrix to select 
the optimum route for the proposed relief sanitary sewer. " 

Revised Plan Sheets 1, 2, 3,4, and 5 of 5 are included herewith under Exhibit 
"J". These sh-eets show 3 possible routes for the proposed relief sanitary sewer 
labeled Alternates 1 , 2 and 3. Alternate 1 follows closely the route of the existing 
Big Fossil Outfall sanitary sewer and was presented in the preliminary report. 
Alternate 2 also follows the existing Big Fossil outfall route except for the section 
between the C.R.& G. Railroad (see sheet no. 2) and the TESCO R.OW. (see 
sheet no. 4). The third alternate follows closely the alignment of the existing 
T.C.W.S.C. line. The following is a discussion of the features of each alternate 
which will be used to develop a matrix required to identify the optimum route. 

Capital Cost 

The following is an estimate of project cost based on an estimate of $1 ,134 per 
linear foot for Option 1 a for the 2070 design year: 

1. Alternate 2 - 12,227 linearfeet x $1 ,1341ft. = $13.87 mill ion 
2. Alternate 3 - 13,302 linear feet x $1 ,1341ft. = $15.08 million 
3. Alternate 1 - 13,382 linear feet x $1, 134fft. = $15.18 million 

Additional Easements Required 

The following is a ranking of each alternative based on the estimated total 
number of easements required: 

1 . Alternate 1 - 18 Easements 
2. Alternate 2 - 18 Easements 
3. Alternate 3 - 28 Easements 

Construction Impact on Participating Communities 

Construction and Community impacts are combined into this single category. 
This criteria will be based on close proximity to existing homes or businesses 
which is a measure of the effect dust and noise pollution on each community 
during construction, and nuisance effects after construction. Ranking is 
determined based on total number of homes or businesses in close proximity to 
each alternate route: 

1. Alternate 2 - 10 buildings 
2. Alternate 1 - 15 buildings 
3. Alternate 3 - 54 buildings 
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Design Considerations (Creek and Road Crossing, Topography) 

This criteria will be ranked based on the total number of Creek and Road 
crossings for each alternative: 

1. Alternate 2 - 8 crossings 
2. Alternate 1 - 8 crosssings 
3. Alternate 3 - 13 crossings 

Sanitary Sewer Maintenance Requirements 

This criteria is generally a function of the total number of manholes or bends on 
each alternate line which will require periodic cleaning and maintenance. The 
following ranking is based on total number of bends and/or manholes on each 
line: 

1. Alternate 2 - 25 manholes and/or bends 
2. Alternate 1 - 30 manholes and/or bends 
3. Alternate 3 - 33 manholes and/or bends 

The following is a Ranking Matrix Based on the Criteria Listed above: 

Capital Cost 
Additional Easements Req'd 
Construction/Community Impacts 
Design Considerations 
Maintenance Requirements 

TOTALS 

Alt. 1 

3 
1 
2 
1 
~ 

9 

Alt2 

1 
1 
1 
1 
1 

5 

Alt. 3 

2 
2 
3 
2 
~ 

12 

Based on the above ranking matrix, the optimum alignment is Alternate No.2, 
which is the route recommended by the City of Fort Worth Water Department. 
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BIG F,- ,IL SEWER STUDY T.WD.B. POPUL,., IN PROJECTIONS TABLE·I .. JBPOP-1 

EXHIBIT "A" 
Bi" Fossil Sewer Study, Table No. TWDB-1 
TEXAS WATER DEVELOPMENT BOARD POPULATION AND WATER USE PROJECTIONS 

CITY TOTAL YEAR 1990 YEAR 2000 YEAR 2010 
LAND POP. AC-FT GPCD POP/AC. POP. AC-FT GPCD POP/AC POP. AC-FT GPCD POP/AC. 
AREA 

Fort Worth 183,796 447,619 105,420 210.24 2.44 496,622 127,946 229.98 2.70 532,717 134,262 224.98 2.90 
North Richland Hills 11,675 45,895 6,331 123.14 3.93 55,884 9,640 153.99 4.79 67,363 11,394 150.99 5.77 
Haltom City 7,935 32,856 4,575 124.30 4.14 38,845 6,309 144.98 4.90 41,704 6,633 141.98 5.26 
Richland Hills 2,007 7,978 1,301 145.57 3.98 8,886 1,334 134.01 4.43 10,379 1,523 130.99 5.17 
Watauga 2,600 20,009 2,761 123.18 7.70 22,233 3,835 153.98 855 24,274 4,106 151.00 9.34 
Haslet 3,205 795 108 121.27 0.25 1,260 229 162.24 0.39 1,443 267 165.17 0.45 
Saginaw 4,778 8,551 1,238 129.24 1.79 12,172 2,059 151.00 2.55 13,922 2,495 159.98 2.91 
Tarrant County 574,450 1,170,247 226,690 172.92 2.04 1,415,759 308,195 194.33 2.46 1,594,218 341,530 191.24 278, 

i 

CITY TOTAL YEAR 2020 YEAR 2030 YEAR 2040 ! 

LAND POP. AC-FT GPCD POP/AC. POP. AC-FT GPCD POP/AC. POP. AC-FT GPCD POP/AC. 
AREA 

Fort Worth 183,796 580,375 143,673 220.99 3.16 596,112 144,230 215.99 3.24 632,480 150,195 211.99 3.44' 
North Richland Hills 11,675 81,200 13,461 147.99 6.96 90,408 14,684 144.99 7.74 100,661 16,011 141.99 8.62 
Haltom City 7,935 43,272 6,737 138.98 5.45 43,983 6,700 135.98 5.54 44,197 6,584 132.98 557

1 Richland Hills 2,007 12,109 1,750 129.01 6.03 13,618 1,922 125.99 6.79 16,497 2,273 123.00 8.22 
Watauga 2,600 26,157 4,336 147.98 10.06 27,969 4,543 145.00 10.76 29,906 4,757 141.99 11.50 
Haslet 3,205 1,899 372 174.87 0.59 2,327 456 174.93 0.73 2,587 478 164.94 0. 81

1 

Saginaw 4,778 15,878 2,970 166.98 3.32 17,084 3,062 160.00 3.58 18,915 3,284 154.99 3.96 
Tarrant County 574,450 1,798,894 377,333 187.25 3.13 1,915,375 391,338 182.39 3.33 2,111,193 416,854 176.26 3.68 

CITY TOTAL YEAR 2050 
LAND POP. AC-FT GPCD POP/AC. Notes: 
AREA 

Fort Worth 183,796 671,067 155,600 206.99 3.65 Popluation Projections Web Site: 
North Richland Hills 11,675 112,232 17,475 138.99 9.61 http://www.twdb.state.tx.us/popwuse/PopulationC.htm 
Haltom City 7,935 44,412 6,517 130.99 5.60 
Richland Hills 2,007 19,985 2,709 121.00 9.96 Water Use Web Site: 
Watauga 2,600 29,906 4,656 138.98 11.50 http://www.twdb.state.tx.us/popwuse/MunicipaIC.htm 
Haslet 3,205 2,808 503 159.91 0.88 
Saginaw 4,778 20,942 3,519 150.00 4.38 GPCD = AC-FT x 43,560 cUacre-ft x 7.48 gallc.!. /365 days/year / Popluation 
Tarrant County 574,450 2,205,610 430,303 174.16 3.84 

03/12/2000, 946 AM TWDB Population Projections 2.xls Page 1 of 1 



EXHIBIT "B" 
COMPARISON OF PROJECTED GROWTH IN SELECTED CITIES BETWEEN 2005 AND 2025 
FROM 2002 SWP AND CHAPTER 5, TABLE 2 (CORRECTED), BIG FOSSIL SEWER STUDY 

CITY 

TOTALS 

NOTES: 

03/12/2000, 11 :53 AM 

1990 2000 2005 2010 2020 2025 

563,7031 635,902 691,802 

P2005 AND P2025 POPULATION PROJECTIONS INCLUDE ONLY BIG FOSSIL WATERSHED AREAS 
SEE EXHIBIT "C" FOR SUMMARY OF POPULATION PROJECTIONS FOR YEARS 1990 THROUGH 2070 
PERCENT INCREASES BASED ON COMPARISON OF YEARS 2005 AND 2025 

Growth Projection Comparisons.xls Page 1 fo 1 



EXHIBIT "C" 
"POPULATION" PROJECTIONS USED IN THE BIG FOSSIL SEWER STUDY BASED ON 
DATA FROM THE CITY OF FORT WORTH SANITARY SEWER MASTER PLAN REPORT 

TOTAL TOTAL TAB. LUAPOP-1 
CITY BIG FOS. PAGE 8 OF 12 

CITY AREA SERVo AR. 
1990 I 1995 I 2000 I (AC) (AC.) 2005 

- --

Haslet 3,205 453 66 130 194 258 
Haltom City 7,935 3,227 11,650 12,151 12,651 13,151 
Watauga 2,600 2,600 17,955 18,834 19,712 20,591 
N. Richland Hills 11,675 2,465 12,652 13,371 14,091 14,809 
Richland Hills 2,007 1,365 5,797 6,164 6,530 6,897 
Saginaw 4,778 763 35 255 475 695 
Fort Worth 183,796 48,363 16,459 19,074 21,690 24,305 

TOTALS 215,996 59,236 64,614 69,979 75,343 80,706 

TABL. LUAPOP-1 I 

PAGE 12 OF 12 INTERP. 

2010 I 2015 I 2020 2025 

322 416 509 583 
13,651 14,203 14,754 15,271 
21,469 22,275 23,080 23,934 
15,528 15,906 16,282 16,887 
7,264 7,365 7,467 7,745 

915 1,157 1,398 1,625 
26,921 31,239 35,558 38,741 

86,070 92,561 99,048 104,787 

NOTES: Big Fossil Service Area Includes Marine Creek Watershed Area, but not Little Fossil Creek Watershed Area 
Source of Data: City of Fort Worth Database Tables "LUAPOP-1" and "LUAPOP-2" 
Population Estimates for Year 2025 Interpolated between Years 2020 and 2050 

03/12/2000,11:51 AM Pop in BF Watershed. xis 

TAB. LUAPOP-2 
PAGE 10 OF 20 

2050 I 2070 

952 1,247 
17,858 19,928 
28,205 31,622 
19,912 22,332 

9,137 10,250 
2,761 3,670 

54,657 67,389 

133,482 156,438 

Page 1 of 3 



EXHIBIT "0" 
"EMPLOYMENT" PROJECTIONS USED IN THE BIG FOSSIL SEWER STUDY BASED ON 
DATA FROM THE CITY OF FORT WORTH SANITARY SEWER MASTER PLAN REPORT 

TOTAL TOTAL TAB. LUAPOP-1 
CITY BIG FOS. PAGE 4 OF 12 

CITY AREA SERV.AR. 
1990 I 1995 I 2000 I 2005 I (AC.) (AC.) 

Haslet 3,205 453 27 47 68 88 
Haltom City 7,935 3,227 1,136 1,870 2,605 3,339 
Watauga 2,600 2,600 1,615 1,730 1,844 1,958 
N. Richland Hills 11,675 2,465 3,226 3,565 3,904 4,244 
Richland Hills 2,007 1,365 2,256 2,508 2,760 3,011 
Saginaw 4,778 763 113 141 169 196 
Fort Worth 183,796 48,363 4,135 5,162 6,189 7,216 

TOTALS 215,996 59,236 12,508 15,023 17,539 20,052 

2010 I 2015 I 2020 

108 152 195 
4,074 5,035 5,995 
2,072 2,225 2,377 
4,583 4,963 5,343 
3,263 3,539 3,815 

224 310 396 
8,243 13,577 18,911 

22,567 29,801 37,032 

NOTES: Big Fossil Service Area Includes Marine Creek Watershed Area, but not Little Fossil Creek Watershed Area 
Source of Data: City of Fort Worth Database Tables "LUAPOP-1" and "LUAPOP-2" 
Employment Estimates for Year 2025 Interpolated between Years 2020 and 2050 

03/12/2000, 11 :51 AM Pop in BF Watershed.xls 

TAB. LUAPOP-2 
INTERP. PAGE 10 OF 20 

2025 2050 1_lQ7Q. 

223 363 475 
6,805 10,855 14,095 
2,504 3,139 3,647 
5,696 7,461 8,873 
4,075 5,374 6,414 

443 679 868 
21,374 33,687 43,538 

41,120 61,558 77,910 
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EXHIBIT "E" 
"EQUIVALENT" POPULATION PROJECTIONS USED IN THE BIG FOSSIL SEWER STUDY BASED ON 
DATA FROM THE CITY OF FORT WORTH SANITARY SEWER MASTER PLAN REPORT 

TOTAL TOTAL TAB. LUAPOP-1 TABL. LUAPOP-1 
CITY BIG FOS. PAGE 8 OF 12 PAGE 12 OF 12 

CITY AREA SERVo AR. 
1990 I 1995 I 2000 I 2005 2010 I 2015 I (AC.) (AC.) 

Haslet 3,205 453 80 154 228 302 376 492 
Haltom City 7,935 3,227 12,218 13,086 13,954 14,821 15,688 16,721 
Watauga 2,600 2,600 18,763 19,699 20,634 21,570 22,505 23,388 
N. Richland Hills 11,675 2,465 14,265 15,154 16,043 16,931 17,820 18,388 
Richland Hills 2,007 1,365 6,925 7,418 7,910 8,403 8,896 9,135 
Saginaw 4,778 763 92 326 560 793 1,027 1,312 
Fort Worth 183,796 48,363 18,527 21,655 24,785 27,913 31,043 38,028 

TOTALS 215,996 59,236 70,868 77,491 84,113 90,732 97,354 107,462 

1 

INTERP. 

2020 2025 

607 694 
17,752 18,674 
24,269 25,186 
18,954 19,735 

9,375 9,783 
1,596 1,847 

45,014 49,428 

117,564 125,347 

NOTES: Big Fossil Service Area Includes Marine Creek Watershed Area, but not Little Fossil Creek Watershed Area 
Source of Data: City of Fort Worth Database Tables "LUAPOP-1" and "LUAPOP-2" 
Equivalent Population Estimate for Year 2025 Interpolated between Years 2020 and 2050 
Equivalent Population = Population (Exhibit "B") + 0.5 x Employment (Exhibit "C") 

03/12/2000, 11 :51 AM Pop in BF Watershed.xls 

TAB. LUAPOP-2 
PAGE 10 OF 20 

2050 I 2070 

1,134 1,485 
23,286 26,976 
29,775 33,446 
23,643 26,769 
11,824 13,457 
3,101 4,104 

71,501 89,158 

164,261 195,393 
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In order to determine future population and employment data, a systematic method was 
developed incorporating census tracts, forecast districts, and city boundaries. Each city lies 
within the boundary of several forecast districts and census tracts. A map was developed of each 
city showing the corresponding census tracts and forecast districts for that certain city. From this 
map the population per house density of each of the contributing forecast districts was computed 
by defining the census tracts contained in each forecast district. These forecast district densities 
were then used to figure population data for the years: 1995,2005, & 2025. A similar method 
was then used to determine population and employment data for areas in each city, which 
contribute to the Big Fossil watershed. The employment and population numbers were factored 
for each census tract and forecast district in order to determine the population and employment 
data for the study. This preliminary analysis was used for comparison purposes only. 

The following table shows population and employment data for the cities located in the Big 
Fossil watershed area which were developed from the City of Fort Worth Sanitary Sewer Master 
Plan and Land Use Assumptions Plan furnished by the City of Fort Worth Water Department for 
use in this study. 

CITY 

Fort Worth 
Haltom City 

Haslet 
North Richland Hills 

Richland Hills 
Saginaw 
Wata@a 
TOTAL 

EXHIBIT "F" 
Table 2. 

(Revised) 
Population and Employment Summaries 

of Cities in the Big Fossil Study 

Service ,nUN 

Area (Ac.) 1995 2005 2025 1995 
48.363 19.074 24,305 38,741 5,162 
3227 12,151 13,151 15,271 1,870 
453 130 258 583 47 

2,465 13,371 14,809 16,887 3,565 
1,365 6,164 6,897 7745 2,508 
763 255 695 1,625 141 

2600 18834 20591 23934 1730 
59236 69979 80706 104786 15023 

EMI 

2005 
7,216 
3,339 

88 
4,244 
3,011 
196 

1958 
20052 

Note: Source of Population Data: City of Fort Worth Sanitary Sewer Master Plan 
See Database Tables "LUAPOP-!" and "LUAPOP-2", under TAB 5. 

:NT 
2025 

21,374 
6,805 
223 

5,696 
4,075 
443 

2504 
41120 

City of Fort Worth area also includes unincorporated Tarrant County Areas in Watershed 



EXHIBIT "G" 

FORT WORTH POPULA TION PROJECTIONS 

TABLE "LUAPOP-1" 



BIG FL ,L SEWER STUDY POPULATION Pf\, .:CTIONS, PART 1 TABLE: _JAPOP-1 

SUBAREA AREA_AC Easting EMP _1990 EMP _1995 EMP _2000 EMP _2005 EMP _2010 EMP _2015 EMP _2020 Flood Cont.O HD Resid.O IndustrialO 

BIG FOSSIL CURRENT SERVICE AREA 

BFOO0350-S 1,365.37 2,355,216.25 2,25600 2,508.00 2,760.00 3,011.00 3,263.00 3,539.00 3,815.00 0.00 34.96 81.82 
BFOO0350-N 1,643.38 2,355,216.25 2,715.00 3,018.00 3,321.00 3,625.00 3,928.00 4,260.00 4,592.00 0.00 4207 98.47 
BFOO0380 3,058.33 2,346,512.75 1,031.00 1,758.00 2,485.00 3,212.00 3,939.00 4,890.00 5,841.00 0.00 166.71 125.33 
BFOO0890-N 2,600.04 2,350,886.25 1,615.43 1,729.67 1,843.93 1,958.18 2,072.43 2,224.89 2,377.36 0.00 6.93 64.29 
BFOO0890-S 821.81 2,350,886.25 510.60 546.71 582.82 618.93 655.04 703.24 751.43 0.00 2.60 24.13 
BFOO0890-W 168.88 2,350,886.25 104.93 112.35 119.77 127.19 134.61 144.51 154.41 0.00 0.53 4.96 
BF001150 86.85 2,339,210.75 92.00 114.00 136.00 158.00 180.00 265.50 351.00 0.00 0.00 5.51 
BF001230 211.03 2,336,926.75 86.00 110.25 134.50 158.75 183.00 278.00 373.00 0.00 0.00 0.00 
BF001330 71.91 2,337,067.00 8.00 8.75 9.50 10.25 11.00 11.50 12.00 0.00 0.00 0.00 
BF001380 33.88 2,336,149.50 4.00 4.25 4.50 4.75 5.00 5.50 6.00 0.00 0.00 0.00 
BF001420 22.35 2,335,175.50 2.00 2.25 2.50 2.75 3.00 350 4.00 0.00 0.00 0.00 
BF001440 343.58 2,334,048.25 4.00 17.50 31.00 44.50 58.00 111.50 165.00 0.00 0.00 7.99 
BF001520 98.70 2,336,266.75 4.00 6.00 8.00 10.00 12.00 16.00 20.00 0.00 0.00 0.00 
BF001650 80.52 2,335,319.00 2.00 400 6.00 8.00 10.00 18.00 26.00 0.00 0.00 0.00 
BF001750 175.51 2,335,061.00 2.00 12.25 22.50 3275 43.00 71.00 99.00 000 0.00 0.00 
BF001970 75.55 2,344,510.25 4.00 5.50 7.00 8.50 10.00 14.00 18.00 0.00 0.00 4.11 
BF002000 55.13 2,344,042.75 3.00 4.25 5.50 6.75 8.00 11.00 14.00 0.00 0.00 0.00 
BF002030 98.50 2,343,247.50 5.00 7.00 9.00 11.00 13.00 17.50 22.00 0.00 0.00 0.00 
BF002110 655.15 2,341,326.25 0.00 21.25 42.50 63.75 85.00 132.00 179.00 0.00 0.00 0.00 
BF002170 1,808.64 2,346,034.50 1,067.00 1,139.75 1,212.50 1,285.25 1,358.00 1,507.50 1,657.00 0.00 0.00 106.10 
BF002260 203.84 2,346,618.75 23.00 32.75 42.50 5225 62.00 83.50 105.00 0.00 0.00 0.00 
BF002270 124.51 2,345,136.00 7.00 13.00 19.00 25.00 31.00 44.00 57.00 0.00 0.00 0.00 
BF002560 285.98 2,347,455.00 0.00 13.90 27.79 41.69 55.58 85.90 116.22 0.00 0.00 0.00 
BF002630 25.83 2,342,396.25 0.00 1.00 2.00 3.00 4.00 600 8.00 0.00 0.00 0.00 
BF002650 43.15 2,343,705.00 0.00 2.00 4.00 6.00 8.00 12.50 17.00 0.00 0.00 0.00 
BF002690 38.32 2,342,377.25 0.00 1.25 2.50 3.75 5.00 8.00 11.00 0.00 0.00 0.00 
BF002750 75.12 2,339,397.00 14.00 19.00 24.00 29.00 34.00 55.00 76.00 0.00 0.00 0.00 
BF002770 69.73 2,338,738.00 8.00 8.50 9.00 9.50 10.00 11.00 12.00 0.00 0.00 0.00 
BF002840 49.22 2,339,896.75 3.00 3.50 4.00 450 5.00 6.00 7.00 0.00 0.00 000 
BF002860 67.40 2,341,704.50 2.00 3.25 4.50 5.75 7.00 9.50 12.00 0.00 0.00 0.00 
BF002990 118.57 2,341,817.25 4.00 6.00 8.00 10.00 12.00 16.50 21.00 0.00 0.00 0.00 
BF003000 32.30 2,340,122.75 1.00 1.50 2.00 2.50 3.00 4.00 5.00 0.00 0.00 0.00 
BF003060 97.71 2,341,543.25 4.00 5.50 7.00 8.50 10.00 13.50 17.00 0.00 0.00 0.00 
BF003170 166.69 2,340,764.75 2.00 6.75 11.50 16.25 21.00 32.00 43.00 0.00 0.00 0.00 
BF003280 82.67 2,343,341.50 3.00 4.25 5.50 6.75 8.00 1100 14.00 0.00 0.00 0.00 
BF003310 84.18 2,337,519.25 90.00 111.25 132.50 15375 175.00 257.50 340.00 0.00 0.00 0.05 
BF003410 207.26 2,335,414.25 159.00 198.00 237.00 276.00 315.00 467.00 619.00 0.00 0.00 0.00 
BF003500 105.61 2,334,097.75 0.00 5.00 10.00 15.00 20.00 41.00 62.00 0.00 0.00 0.00 
BF003530 382.87 2,331,868.00 163.00 201.75 240.50 279.25 318.00 492.50 667.00 0.00 0.00 1.37 
BF003600 399.14 2,329,002.50 108.00 140.50 173.00 205.50 238.00 389.50 541.00 0.00 0.00 68.38 
BF003640 123.27 2,324,675.75 55.00 67.75 80.50 93.25 106.00 157.00 208.00 0.00 0.00 6.67 
BF003660 923.79 2,325,880.25 67.00 103.75 140.50 177.25 214.00 524.00 83400 0.00 0.00 13.97 
BF003740 140.57 2,324,677.75 27.00 37.00 47.00 57.00 67.00 117.00 167.00 0.00 0.00 0.00 

03/12/2000,11:17 AM BASE TABLE QUERY Dec 99.xls Page 1 to 12 



BIG FL _IL SEWER STUDY POPULATION P,,", __ .;CTIONS - PART 1 TABLE _JAPOP-1 

SUBAREA AREA_AC Easting EMP _1990 EMP _1995 EMP _2000 EMP _2005 EMP _2010 EMP _2015 EMP _2020 Flood Cont.O HD Resid.O IndustrialO 

BF003760 897.71 2,319,783.00 0.00 14.75 29.50 44.25 59.00 196.50 334.00 0.00 0.00 14.83 
BF003820 53.66 2,322,882.00 9.00 10.00 11.00 12.00 1300 35.50 58.00 0.00 0.00 18.25 
BF003860 86.37 2,335,858.75 92.00 113.75 135.50 157.25 179.00 264.00 349.00 0.00 0.00 0.00 
BF003960 8136 2,333,815.50 85.00 105.50 126.00 146.50 167.00 247.00 327.00 0.00 12.69 0.00 
BF004230 87.30 2,325,657.00 39.00 48.25 57.50 66.75 76.00 112.00 148.00 0.00 0.00 0.00 
BF004330 223.60 2,322,394.50 43.00 49.75 56.50 6325 70.00 94.00 118.00 0.00 0.00 23.59 
BF004350 150.02 2,325,431.00 67.00 82.75 98.50 114.25 130.00 192.00 254.00 0.00 0.00 0.00 
BF004370 763.78 2,321,593.25 113.00 140.75 168.50 196.25 224.00 310.00 396.00 0.00 I 0.00 26.95 
BF004380 83.77 2,320,687.50 0.00 3.00 6.00 9.00 12.00 48.50 85.00 0.00 0.00 0.39 
BF004420 94.65 2,319,701.25 0.00 3.25 6.50 9.75 13.00 54.50 96.00 0.00 0.00 0.00 
BF004500 1,275.13 2,322,494.75 93.00 128.75 164.50 200.25 236.00 580.50 925.00 0.00 0.00 110.08 
BF004590 151.50 2,337,446.75 6.00 9.00 12.00 15.00 18.00 24.50 3100 0.00 0.00 0.00 
BF004720 76.32 2,339,430.00 3.00 4.50 6.00 7.50 9.00 12.00 15.00 0.00 0.00 0.00 
BF004760 71.71 2,339,084.00 3.00 4.25 5.50 6.75 8.00 11.00 14.00 0.00 0.00 0.00 
BF004800 49.57 2,338,556.00 2.00 3.00 4.00 5.00 6.00 8.00 10.00 0.00 0.00 0.00 
BF004860 181.38 2,338,246.75 8.00 11.50 15.00 18.50 2200 30.00 38.00 0.00 0.00 1.43 
BF005040 267.34 2,336,680.25 7.00 11.50 16.00 20.50 25.00 35.00 45.00 0.00 0.00 0.00 
BF005080 54.53 2,335,422.50 6.00 6.25 6.50 6.75 7.00 8.50 10.00 0.00 0.00 0.00 
BF005130 235.46 2,329,502.00 172.00 204.50 237.00 269.50 302.00 436.00 570.00 0.00 0.00 38.22 

SUB-TOTAL 22,208.01 11,003.96 13,071.88 15,139.81 17,207.73 19,275.66 23,767.54 28,259.43 0.00 266.49 846.89 

BIG FOSSIL EXTRA 2020 SERVICE AREA 

BFX10-01 417.04 2,057,143.32 1000 51.75 93.50 135.25 177.00 285.00 393.00 0.00 0.00 0.00 
BFX10-02 802.86 2,054,539.54 39.00 86.75 134.50 182.25 230.00 440.50 651.00 0.00 0.00 3033 
BFX10-03 1,389.38 2,063,399.64 1.00 51.50 102.00 152.50 203.00 313.50 424.00 0.00 0.00 5.27 
BFX10-04 1,068.25 2,060,892.43 3.00 77.25 151.50 22575 300.00 462.00 624.00 0.00 0.00 2.71 
BFX10-05 775.34 2,056,421.39 86.00 166.50 247.00 327.50 408.00 582.50 757.00 0.00 0.00 21.29 
BFX10-06 459.88 2,051,691.20 54.00 8475 115.50 146.25 177.00 259.50 342.00 0.00 0.00 13.80 
BFX10-07 452.71 2,053,953.18 27.00 47.25 67.50 87.75 108.00 151.50 195.00 0.00 0.00 30.56 
BFX10-10 1,256.81 2,037,756.83 45.00 49.25 53.50 57.75 62.00 124.50 187.00 0.00 0.00 18.51 
BFX10-11 1,734.47 2,042,783.05 13.00 36.25 59.50 82.75 106.00 575.50 1,045.00 0.00 0.00 19.05 
BFX10-12 1,234.82 2,034,732.29 78.00 83.50 89.00 94.50 100.00 174.50 249.00 0.00 0.00 92.63 
BFX10-13 1,000.10 2,034,063.37 92.00 94.50 97.00 99.50 102.00 137.50 173.00 0.00 0.00 47.44 
BFX10-15 787.89 2,042,040.00 4.00 27.75 51.50 75.25 99.00 408.00 717.00 0.00 0.00 17.74 
BFX10-16 440.21 2.035,050.89 7.00 7.75 8.50 9.25 10.00 85.50 16100 0.00 0.00 0.00 
BFX10-17 1,318.38 2,029.29417 48.00 49.00 50.00 5100 52.00 102.00 152.00 0.00 0.00 28.35 

SUB-TOTAL 13.138.13 50700 913.75 1,320.50 1,727.25 2.134.00 4,102.00 6,070.00 0.00 0.00 327.68 

TOTAL B.F. 35,346.13 11,510.96 13,985.63 16,460.31 18,934.98 21,409.66 27,869.54 34,329.43 0.00 266.49 1,174.57 
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BIG FL _IL SEWER STUDY POPULATION PR~ _..:CTIONS - PART 1 TABLE ~JAPOP-l 

SUBAREA AREA_AC Easting EMP _1990 EMP _1995 EMP _2000 EMP _2005 EMP _2010 EMP _2015 EMP _2020 Flood Cont.O HD Resid.O IndustrialO 

MARINE CREEK AREA TO BE PUMPED TO BIG FOSSIL AREA 

MCX20-01 271.29 2,020,647.80 120.00 124.00 128.00 132.00 136.00 208.50 281.00 0.00 0.00 5.15 
MCX10-03 21.77 2,017,711.01 1.00 1.25 1.50 1.75 2.00 10.50 19.00 0.00 0.00 0.00 
MCX10-04 61.40 2,016,014.58 3.00 4.25 5.50 6.75 8.00 33.00 58.00 0.00 0.00 0.00 
MCX10-05 32.56 2,015,014.88 1.00 1.75 2.50 325 4.00 17.00 30.00 0.00 0.00 0.00 
MCX10-06 145.58 2,013,328.79 8.00 11.25 14.50 17.75 21.00 8200 14300 0.00 0.00 588 
MCX10-07 300.25 2,010,763.18 39.00 44.75 50.50 56.25 62.00 171.50 281.00 0.00 0.00 0.00 
MCX10-08 415.46 2,007,321.71 134.00 138.50 143.00 147.50 152.00 240.00 328.00 0.65 9.78 44.56 
MCX10-09 1,122.80 2,024,973.99 0.00 1.25 2.50 3.75 5.00 26.50 48.00 0.00 0.00 8220 
MCX10-l0 372.16 2,019,653.64 13.00 14.00 1500 16.00 17.00 34.00 51.00 0.00 0.00 11.97 
MCX10-ll 623.92 2,017,114.30 0.00 0.75 150 2.25 3.00 20.00 37.00 0.00 0.00 54.44 
MCX10-12 415.80 2,014,066.40 35.00 35.50 36.00 36.50 37.00 50.00 6300 0.00 0.00 55.97 
MCX10-13 739.89 2,010,622.90 175.00 175.75 176.50 177.25 178.00 197.50 217.00 11.47 0.00 232.66 
MCX10-14 1,035.04 2,027,719.48 2.00 2.75 350 4.25 5.00 27.50 50.00 0.00 0.00 54.87 
MCX10-15 942.90 2.025,280.83 9.00 10.00 11.00 12.00 13.00 33.00 53.00 0.00 0.00 126.68 
MCX10-16 383.73 2,022,120.51 0.00 0.25 0.50 0.75 1.00 9.00 17.00 0.00 0.00 0.00 
MCX10-17 758.58 2,018,409.48 0.00 0.75 1.50 225 3.00 19.00 35.00 0.00 0.00 0.00 
MCX10-18 75409 2,022,612.78 48.00 48.75 49.50 50.25 51.00 58.50 66.00 0.00 0.00 2.92 
MCX10-19 527.57 2,017,207.11 39.00 39.50 40.00 40.50 41.00 46.00 51.00 0.00 0.00 7.67 
MCX10-20 616.82 2,016,230.95 9.00 9.50 10.00 10.50 11.00 21.00 31.00 0.00 0.00 11.60 
MCX10-21 599.73 2,011,594.53 6.00 6.25 6.50 6.75 7.00 17.00 27.00 0.00 0.00 1.32 
MCX10-22 812.15 2,008,200.96 0.00 0.50 1.00 1.50 2.00 32.00 62.00 0.00 0.00 0.00 
MCX10-23 750.41 2,011,401.29 55.00 55.75 56.50 57.25 58.00 65.00 72.00 0.00 0.00 4.76 
MCX10-24 1,382.77 2,004,626.95 26.00 27.00 28.00 29.00 30.00 53.00 76.00 0.00 0.00 206.75 
MCX20-01a 1,503.44 2,024,698.49 23.00 24.25 25.50 26.75 28.00 58.50 89.00 0.00 23.48 3.11 
MCX20-02 63528 2,017,453.04 9.00 9.75 10.50 11.25 12.00 24.00 36.00 0.00 0.00 0.00 
MCX20-03 978.26 2,013,547.69 68.00 69.00 70.00 71.00 72.00 81.00 90.00 0.00 0.00 13.13 
MCX20-04 881.55 2,006,888.77 26.00 26.75 27.50 28.25 29.00 41.50 54.00 0.00 0.00 124.47 
MCX20-05 3,226.10 2,001,23829 84.00 86.50 89.00 91.50 94.00 125.50 157.00 0.00 000 159.42 
MCX20-06 1,278.94 2,023,876.31 16.00 16.75 1750 18.25 19.00 37.00 55.00 0.00 169.72 000 
MCX20-07 455.17 2,019,046.01 16.00 16.50 17.00 17.50 18.00 2450 31.00 0.00 28.73 0.00 
MCX20-08 712.98 2,014,215.71 22.00 22.50 23.00 23.50 24.00 35.00 4600 0.00 000 1823 
MCX20-09 959.06 2,010,207.58 10.00 11.00 12.00 13.00 14.00 32.00 50.00 0.00 0.00 0.00 

SUB-TOTAL 23,717.45 997.00 1,037.00 1,077.00 1,117.00 1,157.00 1,930.50 2,704.00 12.12 23171 1,227.76 

B.F. CUR. + MC 45,925.46 12,000.96 14,108.88 16,216.81 18,324.73 20,432.66 25,698.04 30,963.43 12.12 498.20 2,074.65 

B.F. TOT. + MC 59,063.58 12,507.96 15,022.63 17,537.31 20,051.98 22,566.66 29,800.04 37,033.43 12.12 498.20 2,402.33 
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BIG Fl. >IL SEWER STUDY POPULATION PR,,_.:CTIONS - PART 1 TABLE _JAPOP-1 

SUBAREA AREA_AC Easting EMP _1990 EMP _1995 EMP _2000 EMP _2005 EMP _2010 EMP _2015 EMP _2020 Flood Cont.O HD Resid.O IndustrialO 

TOTALS BY CITY 

(1) Haslet 
(2) Haltom City 
(3) Watauga 
(4) N. Richand Hills 
(5) Richland Hills 
(6) Saginaw 
(7) Fort Worth 

Notes: 

452.71 
3,227.21 
2,600.04 
2,465.19 
1,365.37 

763.78 
48,189.29 

(1) Haslet = BFX10-07 (M825X-03) 

27 
1,136 
1,615 
3,226 
2,256 

113 
4,135 

(2) Haltom City = BF000380 .,. BF000890-W 
(3) Watauga = BF000890-N x 1.1874 

47 
1,870 
1,730 
3,565 
2,508 

141 
5,162 

(4) N. Richland Hills = BF000890-S .,. BF000350-N 
(5) Richland Hills = BF000350-S 
(6) Saginaw = BF004370 

68 88 108 
2,605 3,339 4,074 
1,844 1,958 2,072 
3,904 4,244 4,583 
2,760 3,011 3,263 

169 196 224 
6,189 7,216 8,243 

(7) Fort Worth = B.F. TOT.'" MC - (1) - (2) - (3) - (4) - (5) - (6) 
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152 195 
5,035 5,995 
2,225 2,377 
4,963 5,343 
3,539 3,815 

310 396 
13,577 18,911 
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BIG Flo _.L SEWER STUDY POPULATION PR ... _..:CTIONS - PART 1 TABLE _JAPOP-l 

SUBAREA InstitutionalO MAPS CO MBASIN Non-Sew.O Northing Office/RetaiiO Parks & Rec.O POP_1990 POP_1995 POP_2000 POP_2005 

BFOO0350-S 56.1951T Big Fossil 110.38 6,982,905.00 69.11 58.77 5,797.00 6,164.00 6,530.00 6,897.00 
BFOO0350-N 67.64 51T Big Fossil 132.86 6,982,905.00 83.18 70.74 6,977.00 7,418.00 7,860.00 8,301.00 
BFOO0380 119.3950B Big Fossil 382.86 6,989,645.50 92.35 253.99 10,484.00 10,927.25 11,370.50 11,813.75 
BFOO0890-N 57.83 37J Big Fossil 116.59 4,819,244.57 78.43 102.69 17,955.30 18,833.73 19,712.16 20,590.60 
BFOO0890-S 21.7037J Big Fossil 36.85 6,999,629.00 24.79 32.46 5,675.24 5,952.89 6,230.54 6,508.19 
BFOO0890-W 4.46 37J Big Fossil 7.57 6,999,629.00 5.09 6.67 1,166.24 1,223.29 ' 1,280.35 1,337.40 
BFOOl150 0.00 50A Big Fossil 13.07 6,994,408.00 0.00 13.07 29.00 29.75 30.50 31.25 
BFOO1230 0.00490 Big Fossil 11760 6,997,353.50 0.53 10906 29.00 32.25 35.50 38.75 
BFOO1330 0.00 35Z Big Fossil 0.00 6,999,272.00 0.00 0.00 418.00 470.25 522.50 574.75 
BFOO1380 0.0035V Big Fossil 0.00 7,000,566.00 0.00 0.00 19700 221.50 246.00 270.50 
BFOO1420 0.0035U Big Fossil 0.00 7,000,324.50 0.00 0.00 118.00 132.50 14700 161.50 
BFOO1440 00035U Big Fossil 2.85 7,002,896.00 0.00 0.00 59500 628.00 661.00 694.00 
BFOO1520 14.99 35R Big Fossil 1.97 7,004,707.00 0.00 0.00 590.00 616.50 643.00 669.50 
BFOO1650 0.00 35L Big Fossil 1.14 7,006,605.50 0.00 000 327.00 342.25 357.50 372.75 
BFOO1750 1.98 35L Big Fossil 0.00 7,008,340.00 0.00 0.00 332.00 360.00 388.00 416.00 
BFOO1970 0.00 36Y Big Fossil 0.00 6,999,396.50 0.00 0.00 377.00 363.75 350.50 337.25 
BF002000 0.00 36T Big Fossil 0.00 7,001,587.50 0.00 0.00 255.00 246.75 23850 230.25 
BF002030 0.00 36P Big Fossil 0.00 7,003,814.50 0.00 0.00 466.00 453.75 441.50 429.25 
BF002110 0.0022X Big Fossil 0.00 7,010,853.00 000 0.00 146.00 432.00 718.00 1,004.00 
BF002170 0.0022Y Big Fossil 0.00 7,012,285.50 0.00 0.00 381.00 874.75 1,368.50 1,862.25 
BF002260 1.21 36U Big Fossil 0.00 7,002,121.00 0.00 0.00 37.00 93.50 150.00 206.50 
BF002270 4.51 36Q Big Fossil 0.00 7,003,735.50 0.00 0.00 37.00 8300 12900 175.00 
BF002560 6.30 36M Big Fossil 0.00 7,006,153.00 0.00 0.00 123.80 260.02 396.24 532.47 
BF002630 0.00 36P Big Fossil 0.00 7,004,819.50 0.00 0.00 2.00 15.75 29.50 43.25 
BF002650 0.00 36P Big Fossil 0.00 7,005,519.50 0.00 0.00 18.00 38.50 59.00 79.50 
BF002690 000 36P Big Fossil 0.00 7,005,555.50 0.00 0.00 1.00 21.75 42.50 63.25 
BF002750 0.00 50A Big Fossil 22.52 6,996,938.50 19.99 12.44 5.00 6.25 7.50 8.75 
BF002770 10.39 36W Big Fossil 9.78 6,999,656.00 0.00 9.78 406.00 456.75 507.50 558.25 
BF002840 0.0036W Big Fossil 0.00 6,999,618.50 2.52 0.00 287.00 296.25 305.50 314.75 
BF002860 0.00 36X Big Fossil 0.00 6,998,827.00 0.00 0.00 397.00 381.25 365.50 349.75 
BF002990 0.0036T Big Fossil 11.08 7,000,927.00 0.00 11.08 711.00 681.75 652.50 623.25 
BF003000 0.72 36S Big Fossil 0.00 7,001,354.00 0.00 0.00 193.00 185.00 17700 169.00 
BF003060 0.00 36T Big Fossil 0.00 7,002,699.00 0.00 000 586.00 561.75 537.50 513.25 
BF003170 0.00 36N Big Fossil 0.00 7,004,906.50 0.00 0.00 328.00 376.75 425.50 474.25 
BF003280 0.00 36X Big Fossil 0.00 6,999,289.00 0.00 0.00 493.00 473.00 453.00 433.00 
BF003310 0.00490 Big Fossil 33.45 6,994,705.50 0.02 33.45 28.00 28.75 29.50 30.25 
BF003410 0.0049C Big Fossil 73.74 6,996,978.00 2.35 51.58 59.00 61.75 64.50 67.25 
BF003500 000 35Y Big Fossil 000 6,999,564.50 0.00 0.00 0.00 2.50 5.00 7.50 
BF003530 19.6249B Big Fossil 61.45 6,997,074.00 0.00 0.00 247.00 263.25 279.50 295.75 
BF003600 0.0035S Big Fossil 0.00 7,000,615.00 11.43 0.00 4.00 35.00 66.00 97.00 
BF003640 0.0034V Big Fossil 0.00 7,002,797.50 0.00 0.00 2.00 15.50 29.00 42.50 
BF003660 0.00 34H Big Fossil 44.81 7,008,647.00 0.00 0.00 6.00 56.75 107.50 158.25 
BF003740 0.00 34R Big Fossil 0.00 7,004,542.50 000 0.00 100 11.00 21.00 31.00 
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BIG FC_~IL SEWER STUDY POPULATION PR"o"CTIONS - PART 1 TABLE ~t..1APOP-l 

SUBAREA InstitutionalO MAPSCO MBASIN Non-Sew.O Northing Office/RetailO Parks & Rec.O POP _1990 POP _1995 POP _2000 POP _2005 

BF003760 0.00 34K Big Fossil 21.22 7,008,704.00 0.00 0.00 3.00 17.00 31.00 45.00 
BF003820 0.0034G Big Fossil 0.00 7,011,036.00 0.00 0.00 0.00 0.00 0.00 0.00 
BF003860 0.0049C Big Fossil 14.09 6,994,433.50 0.00 14.09 29.00 29.75 30.50 31.25 
BF003960 0.0049C Big Fossil 25.17 6,994,432.50 0.00 14.76 28.00 28.75 29.50 30.25 
BF004230 0.00 34V Big Fossil 0.00 7,001,173.00 0.00 0.00 1.00 10.75 20.50 30.25 
BF004330 0.00 34Y Big Fossil 0.00 7,000,511.00 0.12 0.00 16.00 82.25 148.50 214.75 
BF004350 0.0034Z Big Fossil 0.00 6,999,622.00 0.00 0.00 2.00 18.75 35.50 52.25 
BF004370 0.00 34P Big Fossil 0.00 7,004,410.50 0.00 0.00 35.00 255.00 475.00 695.00 
BF004380 0.00 34F Big Fossil 0.00 7,011,244.00 0.00 0.00 1.00 2.25 3.50 4.75 
BF004420 0.0034B Big Fossil 0.00 7,013,388.00 0.00 0.00 1.00 2.25 3.50 4.75 
BF004500 0.0020U Big Fossil 55.70 7,017,572.50 9.59 0.00 79.00 225.00 371.00 517.00 
BF004590 1.1635V Big Fossil 0.00 7,002,176.50 1.18 0.00 905.00 948.25 991.50 1,034.75 
BF004720 0.0036N Big Fossil 0.00 7,003,217.00 0.00 0.00 45600 475.75 495.50 515.25 
BF004760 5.52 36S Big Fossil 0.00 7,001,336.00 0.00 0.00 427.00 447.00 467.00 487.00 
BF004800 1.34 36N Big Fossil 4.02 7,004,688.00 0.00 4.02 292.00 305.25 318.50 331.75 
BF004860 0.0036N Big Fossil 21.13 7,005,929.50 000 21.13 1,082.00 1,130.50 1,179.00 1,227.50 
BF005040 10.60 35M Big Fossil 0.00 7,009,453.00 0.00 0.00 924.00 977.50 1,031.00 1,084.50 
BF005080 0.0035Y Big Fossil 0.00 6,999,666.50 0.00 0.00 299.00 336.25 373.50 410.75 
BF005130 00035W Bil:) Fossil 4.77 6,997,163.00 9.49 0.00 242.00 257.00 272.00 28700 

SUB-TOTAL 405.55 1,326.67 410.17 819.78 61,108.58 65,678.18 70,247.79 74,817.40 

BFX10-0l 0.00 35F Big Fossil Xl0 33.93 446,121.47 0.00 0.00 300 55.00 107.00 159.00 
BFX10-02 0.0035E Big Fossil Xl0 120.74 445,957.72 0.00 0.00 4.00 69.75 135.50 201.25 
BFX10-03 0.00 21V Big Fossil Xl 0 20.84 454,648.67 0.20 0.00 241.00 463.00 685.00 907.00 
BFX10-04 0.1221Y Big Fossil Xl0 26.36 451,091.89 0.00 0.00 154.00 315.75 477.50 639.25 
BFX10-05 0.00 35B Big Fossil Xl0 66.21 452,946.51 4.11 0.00 8.00 121.50 235.00 348.50 
BFX10-06 0.00 35A Big Fossil Xl0 0.00 454,157.45 0.00 0.00 14.00 100.50 187.00 273.50 
BFX10-07 0.0021N Big Fossil Xl 0 10.17 459,207.05 15.15 0.00 66.00 130.00 19400 258.00 
BFX10-10 0.00 33G Big Fossil Xl0 15.03 446,683.36 0.00 0.00 24.00 25.75 27.50 29.25 
BFX10-11 0.0020K Big Fossil Xl0 94.22 453,189.94 280 0.00 68.00 92.50 117.00 141.50 
BFX10-12 0.0033B Big Fossil Xl 0 10.33 450,642.85 0.00 0.00 18.00 19.75 21.50 23.25 
BFX10-13 0.00 195 Big Fossil Xl0 5.60 455,391.94 0.00 0.00 12.00 12.25 1250 12.75 
BFX10-15 0.0020W Big Fossil Xl0 0.00 460,292.32 0.00 0.00 11.00 20.25 29.50 38.75 
BFX10-16 0.00 19P Big Fossil Xl 0 0.00 459,809.82 0.00 0.00 5.00 5.25 5.50 5.75 
BFX10-17 0.00 18H Bil:) Fossil Xl0 0.00 463,341.07 20.22 0.00 15.00 15.50 16.00 16.50 

SUB-TOTAL 0.12 403.43 42.48 0.00 643.00 1,446.75 2,250.50 3,054.25 

TOTAL B.F, 405.67 1,730.10 452.65 819.78 61,751.58 67,124.93 72,498.29 77,871.65 
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BIG Fe. _IL SEWER STUDY POPULATION P"~ _.:CTIONS - PART 1 TABLE: _JAPOP-1 

SUBAREA InstitutionalO MAPSCO MBASIN Non-Sew.O Northing Office/RetailO Parks & Rec.O POP _1990 POP _1995 POP _2000 POP _2005 

MCX20-01 11.28 Marine Creek X1 0 0.72 444,660.36 0.13 0.00 745.00 735.25 725.50 715.75 
MCX10-03 0.00 Marine Creek X 1 0 5.20 445,884.78 0.00 4.03 34.00 33.50 33.00 32.50 
MCX10-04 0.00 Marine Creek X10 0.27 446,588.04 0.00 0.00 102.00 101.00 100.00 99.00 
MCX10-05 0.00 Marine Creek X 10 2.08 447,682.35 0.00 0.00 54.00 53.50 5300 52.50 
MCX10-06 000 Marine Creek X1 0 0.19 447,217.10 7.28 0.00 251.00 248.50 246.00 243.50 
MCX10-07 0.00 Marine Creek X10 10.57 448,642.64 0.00 0.00 284.00 281.75 279.50 277.25 
MCX10-08 6.76 Marine Creek X1 0 8.62 448,819.28 0.00 2.93 173.00 171.75 170.50 169.25 
MCX10-09 0.00 Marine Creek X1 0 0.00 447,509.80 0.00 0.00 9.00 11.00 13.00 15.00 
MCX10-10 000 Marine Creek X 1 0 0.00 447,555.34 0.00 0.00 95.00 94.75 94.50 94.25 
MCX10-11 0.00 Marine Creek X10 0.44 450,937.04 0.00 0.44 25.00 25.75 26.50 27.25 
MCX10-12 12.17 Marine Creek X1 0 0.00 450,615.12 2.38 0.00 23.00 23.50 24.00 24.50 
MCX10-13 0.00 Marine Creek X10 20.76 453,416.13 0.00 0.00 31.00 30.50 30.00 29.50 
MCX10-14 0.00 Marine Creek X1 0 5.18 452,489.74 0.00 0.00 7.00 8.50 10.00 11.50 
MCX10-15 0.00 Marine Creek X 10 20.10 458,613.39 0.00 0.00 9.00 10.25 11.50 12.75 
MCX10-16 0.00 Marine Creek X1 0 0.00 456,222.72 0.00 0.00 3.00 3.75 450 525 
MCX10-17 0.00 Marine Creek X 10 0.00 456,029.31 0.00 0.00 6.00 7.50 9.00 10.50 
MCX10-18 0.00 Marine Creek X10 0.24 464,145.15 0.00 0.00 16.00 16.75 17.50 1825 
MCX10-19 0.00 Marine Creek X1 0 901 464,388.59 0.00 0.00 13.00 13.50 14.00 1450 
MCX10-20 0.00 Marine Creek X10 0.00 460,409.74 0.00 0.00 6.00 6.75 7.50 825 
MCX10-21 0.00 Marine Creek X 10 0.00 460,044.85 0.00 0.00 6.00 6.75 7.50 8.25 
MCX10-22 0.00 Marine Creek X1 0 8.96 457,452.58 0.00 0.00 128.00 127.00 126.00 125.00 
MCX10-23 0.00 Marine Creek X10 0.00 465,143.86 0.00 0.00 18.00 18.75 19.50 20.25 
MCX10-24 1.17 Marine Creek X10 31.67 465,479.85 0.00 14.60 199.00 196.75 194.50 192.25 
MCX20-01a 0.00 Marine Creek X20 96.28 471,283.90 15.61 0.00 96.00 95.00 94.00 93.00 
MCX20-02 0.00 Marine Creek X20 0.00 473,649.71 0.00 0.00 4.00 5.00 6.00 7.00 
MCX20-03 0.00 Marine Creek X20 15.74 470,049.56 000 0.00 2200 23.00 24.00 25.00 
MCX20-04 0.00 Marine Creek X20 5.67 470,947.90 0.00 0.00 32.00 32.50 33.00 33.50 
MCX20-05 0.00 Marine Creek X20 1,342.75 476,603.28 19.55 0.00 70.00 72.25 74.50 76.75 
MCX20-06 0.00 Marine Creek X20 57.50 477,661.31 2.12 0.00 269.00 265.25 261.50 257.75 
MCX20-07 0.00 Marine Creek X20 1.03 480,232.85 0.00 0.00 94.00 93.00 92.00 91.00 
MCX20-08 0.00 Marine Creek X20 0.00 477,867.04 0.00 0.00 21.00 21.75 22.50 23.25 
MCX20-09 0.00 Marine Creek X20 0.00 477,404.16 0.00 000 1800 18.75 19.50 20.25 

SUB-TOTAL 31.38 1,642.98 47.07 22.00 2,863.00 2,853.50 2,844.00 2,834.50 

B,F. CUR. + MC 436.93 2,969.65 457.24 841.78 63,971.58 68,531.68 73,091.79 77,651.90 

B,F, TOT. + MC 437.05 3,373.08 499.72 841.78 64,614.58 69,978.43 75,342.29 80,706.15 
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BIG F<- _.L SEWER STUDY 

SUBAREA Institutionalo MAPSCO MBASIN 

TOTALS BY CITY 

(1) Haslet 
(2) Haltom City 
(3) Watauga 
(4) N. Richand Hills 
(5) Richland Hills 
(6) Saginaw 
(7) Fort Worth 

Notes: 

03/12/2000,11:17 AM 

POPULATION PF< __ -=CTIONS - PART 1 TABLE: _JAPOP-1 

Non-Sew.o Northing Office/Retailo Parks & Rec.o POP_199o POP_1995 POP_2ooo POP_2oo5 

66 130 194 258 
11,650 12,151 12,651 13,151 
17,955 18,834 19,712 20,591 
12,652 13,371 14,091 14,809 
5,797 6,164 6,530 6,897 

35 255 475 695 
16,459 19,074 21,690 24,305 
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BIG FG~"IL SEWER STUDY POPULATION PR"",,CTIONS - PART 1 TABLE ~JAPOP-1 

SUBAREA POP _2010 POP _2015 POP _2020 RoadwayO Single Fam.O SNAP Subarea SUBBASIN Transp.O Under Const.O VacantO WaterO 

BFOO0350-S 7,264.00 7,36500 7,467.00 40.94 771.00 BFOO0350-S CDUAL 4.36 0.05 240.97 6.32 
BFOO0350-N 8,742.00 8,865.00 8,987.00 49.27 928.55 BFOO0350-N CDUAL 5.24 0.07 290.03 7.60 
BFOO0380 12,257.00 12,756.00 13,255.00 71.12 685.48 BFOO0380 HALTOM CITY-A 39.47 0.00 1,486.22 18.28 
BFOO0890-N 21,469.02 22,274.70 23,080.36 13.11 1,350.75 BFOO0890-N WATAUGA 0.80 216.68 684.30 0.00 
BFOO0890-S 6,785.84 7,040.50 7,295.15 4.14 426.94 BFOO0890-S NRH 0.25 68.49 216.29 0.00 
BFOO0890-W 1,394.46 1,446.79 1,499.12 0.85 87.73 BF00890-W HALTOM CITY 0.05 14.07 ' 44.45 0.00 
BF001150 32.00 33.00 34.00 0.00 0.00 BF001150 M347 0.00 0.00 68.27 0.00 
BF001230 42.00 45.50 49.00 0.00 4.14 BF001230 M347 0.00 0.00 8876 8.54 
BF001330 627.00 704.50 782.00 0.00 67.39 BF001330 M347 0.00 0.00 4.51 0.00 
BF001380 295.00 332.00 369.00 0.00 26.59 BF001380 M347 0.00 0.00 7.29 0.00 
BF001420 176.00 198.00 220.00 0.00 0.00 BF001420 M347 000 0.00 22.35 000 
BF001440 727.00 807.00 887.00 1.75 0.68 BF001440 M347 0.00 0.89 331.15 1.10 
BF001520 696.00 765.50 835.00 0.00 46.90 BF001520 M347 0.00 21.48 13.35 1.97 
BF001650 388.00 427.50 467.00 0.00 0.00 BF001650 M347 0.00 0.38 79.00 1.14 
BF001750 444.00 503.00 562.00 0.00 15.96 BFOO1750 M347 0.00 0.00 157.56 000 
BF001970 324.00 327.50 331.00 0.00 0.02 BF001970 M473 0.00 2.59 68.83 0.00 
BF002000 222.00 225.00 228.00 0.00 7.72 BF002000 M473 0.00 9.60 37.81 0.00 
BF002030 417.00 425.50 434.00 0.00 10.35 BF002030 CM402A-A 0.00 0.00 88.16 0.00 
BF002110 1,290.00 1,698.00 2,106.00 0.00 0.00 BF002110 NEWBF 0.00 0.00 655.15 000 
BF002170 2,356.00 3,068.00 3,780.00 0.00 24.87 BF002170 NEWBF 0.00 7.68 1,669.99 0.00 
BF002260 263.00 344.00 425.00 0.00 24.79 BF002260 M473 0.00 83.51 94.34 0.00 
BF002270 221.00 287.50 354.00 0.00 47.64 BF002270 CM402A-A 0.00 40.18 32.17 0.00 
BF002560 668.69 866.18 1,063.67 0.00 3.08 BF002560 CM402A-A 0.00 3586 240.74 0.00 
BF002630 57.00 77.00 97.00 0.00 0.00 BF002630 CM402A-A 0.00 0.00 25.83 0.00 
BF002650 100.00 130.00 160.00 0.00 0.00 BF002650 CM402A-A 0.00 064 42.51 0.00 
BF002690 84.00 114.00 144.00 0.00 0.00 BF002690 NEWBF 0.00 0.00 38.32 0.00 
BF002750 10.00 12.00 14.00 0.00 0.07 BF002750 M347 0.00 0.00 32.56 10.08 
BF002770 609.00 684.00 759.00 0.00 42.27 BF002770 M359 0.00 0.00 7.28 0.00 
BF002840 324.00 347.00 370.00 0.00 0.00 BF002840 M359 0.00 0.00 46.70 000 
BF002860 334.00 334.50 335.00 0.00 58.54 BF002860 M359 0.00 0.00 8.86 000 
BF002990 594.00 593.00 592.00 0.00 99.90 BF002990 M359 0.00 0.00 7.60 0.00 
BF003000 161.00 160.50 160.00 0.00 o 09 BF003000 M359 0.00 0.00 31.49 0.00 
BF003060 489.00 488.50 488.00 0.00 70.07 BF003060 M359 0.00 0.00 27.63 0.00 
BF003170 523.00 610.00 697.00 0.00 39.03 BF003170 M347 0.00 0.00 127.66 0.00 
BF003280 413.00 412.50 412.00 0.00 53.39 BF003280 M359 0.00 16.68 12.59 0.00 
BF003310 3100 32.00 33.00 0.00 0.00 BF003310 M347 0.00 0.00 50.66 0.00 
BF003410 70.00 73.50 77.00 22.16 0.00 BF003410 CM402A 0.00 000 131.17 0.00 
BF003500 10.00 13.50 17.00 0.00 0.00 BF003500 CM402A 0.00 0.00 105.61 0.00 
BF003530 312.00 337.00 362.00 61.45 2.14 BF003530 CM402A 0.00 0.00 298.29 0.00 
BF003600 128.00 171.50 215.00 0.00 0.00 BF003600 CM402A 0.00 58.00 261.34 0.00 
BF003640 56.00 75.50 95.00 0.00 0.00 BF003640 NEWBF 0.00 0.00 11661 0.00 
BF003660 209.00 281.50 354.00 44.81 0.00 BF003660 NEWBF 0.00 0.00 865.02 0.00 
BF003740 41.00 56.00 71.00 0.00 0.00 BF003740 NEWBF 0.00 000 140.57 0.00 
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BIG Fl. _ ... IL SEWER STUDY POPULATION PF<~ .'::CTIONS - PART 1 TABL~ _JAPOP-1 

SUBAREA POP _2010 POP _2015 POP _2020 RoadwayO Single Fam.O SNAP Subarea SUBBASIN Transp.O Under Const.O VacantO WaterO 

BF003760 5900 80.50 102.00 0.00 0.00 BF003760 NEWBF 000 0.00 861.66 21.22 
BF003820 0.00 0.50 1.00 0.00 0.00 BF003820 NEWBF 0.00 0.00 35.41 0.00 
BF003860 32.00 33.00 34.00 000 0.00 BF003860 M863 0.00 0.00 72.28 0.00 
BF003960 31.00 32.00 33.00 10.41 0.00 BF003960 M863 0.00 0.00 43.49 0.00 
BF004230 40.00 54.00 68.00 0.00 0.00 BF004230 M422 0.00 0.00 87.30 0.00 
BF004330 281.00 354.00 427.00 0.00 0.00 BF004330 M422 0.00 1004 189.84 0.00 
BF004350 69.00 92.50 116.00 0.00 0.00 BF004350 M422 0.00 13.70 136.32 0.00 
BF004370 915.00 1,156.50 1,398.00 0.00 12.04 BF004370 NEWBF 0.00 93.811 630.99 0.00 
BF004380 6.00 7.50 9.00 0.00 0.00 BF004380 NEWBF 0.00 000 83.38 0.00 
BF004420 6.00 8.00 10.00 0.00 0.00 BF004420 NEWBF 0.00 0.00 94.65 0.00 
BF004500 663.00 873.50 1,084.00 55.70 237.02 BF004500 NEWBF 0.00 0.00 862.73 0.00 
BF004590 1,078.00 1,187.00 1,296.00 0.00 130.81 BF004590 M347 0.00 0.00 18.37 0.00 
BF004720 535.00 588.50 642.00 0.00 55.00 BF004720 M347 0.00 0.00 21.32 0.00 
BF004760 507.00 558.50 610.00 0.00 45.30 BF004760 M347 0.00 0.00 20.89 0.00 
BF004800 345.00 380.00 415.00 0.00 43.55 BF004800 M347 0.00 0.00 0.66 0.00 
BF004860 1,276.00 1,404.50 1,533.00 0.00 105.50 BF004860 M347 0.00 34.64 18.69 0.00 
BF005040 1,138.00 1,264.50 1,391.00 0.00 19.77 BF005040 M347 0.00 000 236.97 0.00 
BF005080 44800 503.50 559.00 0.00 0.00 BF005080 M347 0.00 0.00 54.53 0.00 
BF005130 302.00 325.00 348.00 0.00 1.16 BF005130 M391A 0.00 0.66 181.17 4.77 

SUB-TOTAL 79,387.01 84,712.67 90,038.30 375.71 5,546.23 50.17 729.70 12,650.63 81.02 

BFX10-01 211.00 283.00 355.00 28.78 9.56 M825X-01 825X 0.00 0.00 373.55 5.15 
BFX10-02 267.00 359.00 451.00 120.74 0.00 M911X-01 911X 0.00 0.00 651.79 0.00 
BFX10-03 1,129.00 1,452.50 1,776.00 10.90 o 00 M822X-04 822X 0.00 0.00 1,363.08 9.94 
BFX10-04 801.00 1,036.00 1,271.00 17.05 10.02 M822X-03 822X 0.00 0.00 1,029.03 9.31 
BFX10-05 462.00 621.50 781.00 63.21 0.00 M825X-02 825X 0.00 0.00 683.73 300 
BFX10-06 360.00 482.50 605.00 0.00 31.02 M911X-02 911X 0.00 000 41506 0.00 
BFX10-07 322.00 415.50 509.00 0.00 236.96 M825X-03 825X 0.00 000 159.87 10.17 
BFX10-10 31.00 33.00 35.00 0.00 0.00 M391X-05 391X 13.60 0.00 1,223.26 1.43 
BFX10-11 166.00 204.00 242.00 82.17 209.59 M910X-03 910X 0.00 0.00 1,408.81 12.05 
BFX10-12 25.00 28.50 32.00 0.00 0.00 M391X-06 391X 10.33 0.00 1,131.85 0.00 
BFX10-13 13.00 13.50 14.00 000 0.00 M391X-07 391X 0.00 0.00 947.06 5.60 
BFX10-15 48.00 62.00 76.00 0.00 0.00 M910X-02 910X 0.00 0.00 770.15 0.00 
BFX10-16 6.00 6.50 7.00 0.00 0.00 M391X-08 391X 0.00 0.00 440.21 0.00 
BFX10-17 17.00 17.00 17.00 0.00 0.00 M391 X-09 391X 0.00 000 1,269.81 0.00 

SUB-TOTAL 3,858.00 5,014.50 6,171.00 322.85 497.15 23.93 0.00 11,867.26 56.65 

TOTAL B.F. 83,245.01 89,727.17 96,209.30 698.56 6,043.38 74.10 729.70 24,517.89 137.67 
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BIG FL_"IL SEWER STUDY POPULATION PFh_."CTIONS - PART 1 TABLE ~LJAPOP-1 

SUBAREA POP _2010 POP _2015 POP _2020 RoadwayO Single Fam.O SNAP Subarea SUBBASIN Transp.O Under Const.O VacantO WaterO 

MCX20-01 706.00 698.50 69100 0.00 9.39 M981X-06 981X 0.00 1.28 243.34 0.72 
MCX10-03 32.00 32.00 32.00 0.00 13.66 M983X-03 983X 0.00 2.84 0.06 1.17 
MCX10-04 98.00 97.00 96.00 0.00 32.49 M983X-04 983X 0.00 13.17 15.48 0.27 
MCX10-05 52.00 51.50 51.00 0.00 0.02 M405X -05 405X 0.00 0.00 30.47 2.08 
MCX10-06 241.00 239.50 238.00 0.00 61.73 M405X-04 405X 0.00 0.00 70.49 0.19 
MCX10-07 275.00 274.00 273.00 0.00 147.11 M405X-06 405X 0.00 0.00 I 142.57 10.57 
MCX10-08 168.00 168.00 168.00 0.00 63.46 M405X-02 405X 0.00 0.00 282.25 5.04 
MCX10-09 17.00 20.00 23.00 0.00 0.00 M981X-02 981X 0.00 0.00 1,040.59 0.00 
MCX10-10 94.00 93.00 92.00 0.00 0.10 M981X-01 981X 0.00 0.04 360.05 0.00 
MCX10-11 28.00 29.50 31.00 0.00 1.15 M983X-01 983X 0.00 0.68 567.24 0.00 
MCX10-12 25.00 26.00 27.00 0.00 1.16 M405X-01 405X 0.00 0.00 344.11 0.00 
MCX10-13 29.00 29.50 30.00 0.00 0.00 M405X-03 405X 0.00 0.00 486.50 9.29 
MCX10-14 13.00 15.00 17.00 0.00 0.00 M981X-03 981X 1.01 0.00 975.00 4.17 
MCX10-15 14.00 15.50 17.00 0.00 0.00 M981X-05 981X 15.43 0.00 796.13 4.67 
MCX10-16 6.00 7.00 8.00 0.00 0.00 M981X-04 981X 0.00 0.00 383.73 0.00 
MCX10-17 12.00 14.00 16.00 0.00 0.00 M983X-02 983X 0.00 0.00 758.58 0.00 
MCX10-18 19.00 20.00 21.00 0.00 0.00 M984X-06 984X 0.24 0.00 750.93 0.00 
MCX10-19 15.00 15.50 16.00 0.00 0.00 M984X-05 984X 0.00 0.00 510.88 901 
MCX10-20 9.00 10.50 12.00 0.00 0.00 M984X-04 984X 0.00 0.00 605.22 0.00 
MCX10-21 9.00 9.50 10.00 0.00 0.00 M984X-03 981X 0.00 0.00 598.41 0.00 
MCX10-22 124.00 123.00 122.00 0.00 0.00 M988X-01 988X 0.00 0.00 803.18 8.96 
MCX10-23 21.00 22.00 23.00 0.00 0.00 M984X-02 984X 0.00 0.00 745.65 0.00 
MCX10-24 190.00 189.00 188.00 0.00 168.61 M984X-01 984X 0.00 0.00 974.56 17.07 
MCX20-01a 92.00 92.00 92.00 88.57 0.00 20927X-07 20297X 0.00 0.00 1,364.96 7.71 
MCX20-02 8.00 10.00 12.00 0.00 0.00 20927X-06 20297X 0.00 0.00 635.29 0.00 
MCX20-03 26.00 27.50 29.00 0.00 0.00 20927X-03 20297X 0.00 0.00 949.40 15.74 
MCX20-04 34.00 35.00 3600 0.00 50.39 20927X-02 20297X 0.00 0.00 701.03 5.67 
MCX20-05 79.00 82.50 8600 0.00 47.86 20927X-01 20297X 0.00 0.00 1,656.49 1,342.75 
MCX20-06 254.00 251.50 249.00 57.50 22.12 20927X-08 20297X 0.00 0.00 1,072.22 0.00 
MCX20-07 90.00 88.50 87.00 1.03 65.91 20927X-09 20297X 0.00 0.00 381.49 0.00 
MCX20-08 24.00 23.50 23.00 0.00 0.00 20927X-05 20297X 0.00 0.00 703.99 0.00 
MCX20-09 21.00 22.00 23.00 0.00 0.00 20927X-04 20297X 0.00 0.00 962.56 0.00 

SUB-TOTAL 2,825.00 2,832.00 2,839.00 147.10 685.16 16.68 18.01 19,912.85 1,44508 

B.F. CUR. + MC 82,212.01 87,544.67 92,877.30 522.81 6,231.39 66.85 747.71 32,563.48 1,526.10 

B.F. TOT. + MC 86,070.01 92,559.17 99,048.30 845.66 6,728.54 90.78 747.71 44,430.74 1,582.75 
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BIG F,- JIL SEWER STUDY POPULATION Pf<~"':CTIONS - PART 1 TABLE LUAPOP-l 

SUBAREA POP _2010 POP _2015 POP_2020 RoadwayO Single Fam.O SNAP Subarea SUBBASIN Transp.O Under Const.O VacantO WaterO 

TOTALS BY CITY 

(I) Haslet 322 416 509 
(2) Haltom City 13,651 14,203 14,754 
(3) Watauga 21,469 22,275 23,080 
(4) N. Richand Hills 15,528 15,906 16,282 
(5) Richland Hills 7,264 7,365 7,467 
(6) Saginaw 915 1,157 1,398 
(7) Fort Worth 26,921 31,239 35,558 

Notes: 
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EXHIBIT "H" 

FORT WORTH POPULA TION PROJECTIONS 

TABLE "LUAPOP-2" 



BIG FO, SEWER STUDY SUBAREA POPULATk ~OJECTIONS - PART 2 Tr. . LUAPOP-2 

ISUBAREA 190 Sewer Acres 195 Eguiv Po~ 11995 Sewer Acres 100 Eguiv Po~ 12000 Sewer Acres 105 Eguiv POE 12005 Sewer Acres 110 Eguiv POE 12010 Sewer Acres 115 Eguiv POE 12015 Sewer Acres 

BIG FOSSIL CURRENT SERVICE AREA 

BF003960 1269 81.50 14.67 92.50 16.65 103.50 18.63 114.50 20.61 15550 27.99 
BFOO0380 1,18926 11,806.25 1,27649 12,613.00 1,36371 13,419.75 1,450.94 14,226.50 1,538.16 15,20100 1,643.52 
BFOOl150 5.51 86.75 6.37 98.50 7.24 110.25 8.10 122.00 8.96 16575 12.18 
BFOO1440 9.56 636.75 12.74 676.50 13.53 716.25 1433 756.00 15.12 862.75 17.26 
BFOO1970 6.72 366.50 7.33 354.00 7.33 341.50 733 329.00 7.33 334.50 7.33 
BF002170 138.65 1,444.63 219.02 1,974.75 299.40 2,504.88 379.77 3,035.00 460.15 3,821.75 57943 
BF003310 0.D7 84.38 1.69 95.75 1.92 107.13 2.14 118.50 237 160.75 3.22 
BF003600 137.81 105.25 250.08 152.50 362.35 199.75 399.15 247.00 399.15 I 366.25 399.15 
BF003640 6.67 4938 11.16 6925 15.66 89.13 20.15 109.00 2465 154.00 34.82 
BF003660 13.97 108.63 38.42 17775 62.87 246.88 87.31 316.00 11176 543.50 192.22 
BF003760 14.83 24.38 120.49 45.75 226.16 67.13 33182 88.50 43749 17875 87649 
BF003820 1825 5.00 20.28 5.50 22.31 6.00 24.33 6.50 26.36 18.25 53.66 
BF004330 33.75 107.13 9641 176.75 15908 246.38 221.74 316.00 223.59 40100 223.59 
BF004380 0.39 3.75 146 6.50 2.54 9.25 3.61 12.00 4.68 3175 12.38 
BF005130 4953 35925 54.25 390.50 58.97 421.75 63.69 453.00 68.41 543 00 82.00 
BF004500 356.69 289.38 82245 453.25 1,21942 617.13 1,21942 781.00 1,219.42 1.163.75 1,21942 
BF003000 0.81 185.75 3.72 178.00 3.72 17025 3.72 162.50 3.72 162.50 3.72 
BF003530 23.13 364.13 2564 399.75 28.15 435.38 30.66 471.00 33.16 58325 41.07 
BFOO1520 83.37 619.50 87.24 647.00 91.12 674.50 94.99 702.00 96.72 77350 96.72 
BF005040 30.37 983.25 3220 1,039.00 3402 1,094.75 35.85 1,150.50 37.67 1.28200 41.98 
BFOO1750 17.94 366.13 1972 399.25 2151 432.38 23.29 465.50 25.08 53850 29.01 
BF002770 5266 461.00 59.21 512.00 59.94 563.00 5994 614.00 59.94 689.50 59.94 
BF004760 50.82 449.13 53.27 469.75 55.71 490.38 58.16 511.00 60.60 564.00 66.89 
BFOO1420 13.00 13363 14.60 14825 16.20 16288 17.79 177.50 1939 199.75 21.82 
BFOO1650 0.38 344.25 6.89 360.50 7.21 37675 7.54 39300 7.86 436.50 8.73 
BF002000 17.32 248.88 17.32 241.25 17.32 233.63 17.32 226.00 17.32 230.50 1732 
BF002110 15.00 442.63 4548 739.25 75.95 1,035.88 10643 1,332.50 136.90 1,764.00 18123 
BF002260 109.51 109.88 203.85 171.25 203.85 232.63 20385 294.00 203.85 38575 203.85 
BF002560 45.24 266.97 97.56 410.14 149.88 553.31 202.20 69648 254.52 909.13 28598 
BF002630 0.20 16.25 1.63 30.50 3.05 44.75 4.48 5900 5.90 80.00 8.00 
BF002650 0.64 39.50 1.40 61.00 2.17 8250 2.93 104.00 3.70 136.25 4.84 
BF002690 0.10 2238 224 4375 4.38 6513 6.51 86.50 865 118.00 11.B0 
BF003500 0.10 5.00 0.63 1000 1.25 15.00 1.88 20.00 2.50 34.00 4.25 
BF003740 5.00 29.50 10.17 44.50 15.34 59.50 2052 74.50 25.69 11450 3948 
BF003860 1000 86.63 1155 98.25 13.10 109.88 14.65 121.50 16.20 165.00 2200 
BF004230 7.00 34.88 11.91 49.25 16.82 63.63 21.73 78.00 26.63 110.00 3756 
BF004350 13.70 60.13 2320 84.75 32.71 109.38 42.21 134.00 51.71 188.50 7275 
BF004370 132.80 325.38 47224 559.25 763.79 793.13 76379 1,02700 76379 1,311.50 76379 
BF004420 0.10 3.88 0.39 6.75 0.68 963 0.96 12.50 125 35.25 3.53 
BF005080 45.00 339.38 50.57 376.75 54.53 414.13 54.53 451.50 54.53 507.75 54.53 
BF002270 92.33 89.50 124.50 138.50 124.50 187.50 124.50 23650 124.50 309.50 124.50 
BF004860 141.57 1,136.25 14812 1,186.50 154.67 1,236.75 160.26 1,28700 160.26 1,419.50 160.26 
BFOO0350-S 1,01339 7,417.36 1,085.47 7,909.96 1,157.56 8,402.56 1,229.65 8,895.16 1,254.35 9,134.77 1.25435 
BFOO0350-N 1,219.72 8,92764 1,306.49 9.520.54 1,39326 10,113.44 1,480.02 10,70634 1,509.76 10.994.73 1,50976 
BFOO0890-N 1,799.08 19.698.57 1,888.78 20,634.12 1,978.49 21,569.68 2,06819 22,505.23 2,157.90 23.38714 2,24246 
BFOO0890-S 568.65 6,22624 597.00 6,521.95 625.35 6,81766 65371 7,113.36 682.06 7,39211 708.79 
BFOO0890-W 116.85 1,27946 122.68 1,34023 128.51 1,401.00 134.33 1,461.76 140.16 1,519.04 145.65 
BF003280 70.07 475.13 70.07 45575 70.07 436.38 70.07 417.00 70.07 418.00 7007 
BF002750 20.06 15.75 26.33 1950 32.60 2325 3887 2700 4514 3950 52.62 
BF002840 2.52 29800 5.96 307.50 6.15 31700 6.34 326.50 653 35000 7.00 
BF003410 2.35 160.75 3.22 183.00 3.66 20525 4.11 227.50 4.55 307.00 614 
BFOO1230 4.67 8U8 5.67 10275 6.66 118.13 7.66 133.50 8.66 184.50 11.97 
BFOO1330 67.39 47463 71.90 52725 71.90 579.88 71.90 632.50 71.90 71025 71.90 
BFOO1380 26.59 22363 29.88 248.25 33.17 27288 33.88 297.50 33.88 33475 33.88 
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BIG FC 3EWER STUDY SUBAREA PDPULATk RDJECTIDNS - PART 2 T,. _ LUAPOP-2 

ISUBAREA 190 Sewer Acres 195 Esuiv POE! \1995 Sewer Acres 100 Eguiv Poe 12000 Sewer Acres 105 Eguiv p~ !2005 Sewer Acres 110 Eguiv POE! !2010 Sewer Acres 115 Eguiv Poe 12015 Sewer Acres I 
BF002030 10.35 457.25 1035 446.00 10.35 434.75 1035 423.50 10.35 434.25 10.35 
BF002860 58.54 382.88 58.54 367.75 58.54 352.63 58.54 337.50 58.54 339.25 58.54 
BF002990 99.90 684.75 99.90 656.50 99.90 628.25 99.90 60000 99.90 601.25 99.90 
BF003060 70.07 564.50 70.07 541.00 70.07 517.50 70.07 494.00 70.07 495.25 70.07 
BF003170 39.03 380.13 45.10 431.25 51.16 482.38 57.23 533.50 63.29 626.00 74.26 
BF004590 133.15 95275 139.71 997.50 146.27 1,042.25 151.52 1,087.00 151.52 1,199.25 151.52 
BF004720 55.00 478.00 57.46 498.50 59.93 519.00 62.39 539.50 64.86 594.50 71.47 
BF004800 44.89 306.75 45.55 320.50 45.55 334.25 4555 348.00 45.55 384.00 45.55 

SUB-TOTAL 1 8,324.71 72,214.12 10,21866 77,817.70 11,839.80 83,421.27 12,687.40 89,024.84 13,319.28 00,596.43 14,446.44 

BIG FOSSIL EXTRA 2020 SERVICE AREA 

BFX10-0l 9.56 80.88 9665 153.75 183.73 226.63 270.82 299.50 357.90 425.50 375.34 
BFXlO-02 30.33 113.13 146.00 202.75 261.68 29238 377.35 382.00 493.02 57925 72257 
BFX10-05 25.40 204.75 101.97 358.50 178.55 51225 255.12 666.00 331.69 91275 45459 
BFXlO-06 44.82 142.88 156.19 244.75 267.55 346.63 378.92 448.50 413.89 61225 413.89 
BFX10-07 282.67 153.63 407.44 227.75 407.44 301.88 407.44 376.00 407.44 491.25 407.44 
BFX 1 0-03 5.47 488.75 11.07 736.00 16.67 983.25 22.27 1,230.50 2787 1,609.25 36.45 
BFX10-04 12.85 354.38 29.28 55325 45.72 752.13 62.15 951.00 78.59 1,267.00 104.70 
BFX10-15 17.74 34.13 46.57 55.25 75.40 76.38 10422 97.50 13305 266.00 362.99 
BFX10-16 1.00 9.13 1.07 9.75 1.15 10.38 1.22 11.00 1.29 49.25 5.79 
BFX10-l0 18.51 50.38 2005 54.25 21.60 5813 2314 62.00 24.68 95.25 37.92 
BFXlO-11 231.44 11063 343.67 146.75 455.89 18288 568.12 219.00 680.34 491.75 1,527.66 
BFX10-12 92.63 6150 99.94 66.00 107.26 70.50 114.57 75.00 121.88 11575 18810 
BFX10-13 4744 59.50 48.67 61.00 49.89 6250 51.12 64.00 52.35 8225 6727 
BFX10-17 48.57 40.00 49.82 41.00 51.06 42.00 52.31 43.00 5355 6800 8469 

SUB-TOTAL 2 868.43 1,903.63 1,558.39 2,910.75 2,12357 3,917.88 2,688.76 4,92500 3,177.56 7,06550 4.789.40 

TOTAL B.F_ 9,193.14 74,11775 11.777.05 80,728.45 13,963.37 87,339.14 15,376.16 93,949.84 16,496.83 103,661.93 19,23584 

MARINE CREEK AREA TO BE PUMPED TO BIG FOSSIL AREA 

MCX20-01 4220 107.13 42.20 106.75 42.20 106.38 42.20 106.00 42.20 12125 47.60 
MCX20-03 13.13 57.50 13.48 59.00 13.83 60.50 14.19 62.00 14.54 68.00 15.94 
MCX20-04 174.86 45.88 178.26 46.75 181.66 47.63 185.06 48.50 188.46 55.75 216.63 
MCX20-05 226.83 115.50 233.92 119.00 241.01 12250 248.10 126.00 255.18 145.25 294.17 
MCX20-06 193.96 273.63 193.96 270.25 193.96 266.88 19396 263.50 19396 270.00 193.96 
MCX20-07 94.64 101.25 94.64 100.50 94.64 99.75 94.64 99.00 94.64 100.75 9464 
MCX20-08 18.23 33.00 18.80 34.00 19.37 35.00 19.94 36.00 20.51 41.00 23.36 
MCX20-09 0.00 2425 3.03 25.50 3.19 2675 3.34 28.00 3.50 38.00 4.75 
MCX10-1O 12.11 101.75 12.14 102.00 12.17 102.25 12.20 102.50 1223 11000 13.12 
MCX10-ll 5627 26.13 58.80 27.25 61.33 28.38 63.87 29.50 66.40 39.50 88.91 
MCX10-12 71.68 41.25 73.01 42.00 7433 42.75 75.66 43.50 76.99 51.00 9026 
MCX10-13 232.66 118.38 232.66 11825 232.66 118.13 232.66 118.00 232.66 12825 25180 
MCX10-16 0.00 3.88 0.48 475 0.59 5.63 0.70 6.50 0.81 11.50 1.44 
MCX10-17 0.00 7.88 0.98 975 122 11.63 1.45 13.50 1.69 23.50 2.94 
MCX10-19 7.67 33.25 7.85 3400 802 34.75 8.20 35.50 8.38 38.50 909 
MCX10-20 11.60 11.50 12.70 1250 1381 13.50 14.91 14.50 1602 2100 2320 
MCX10-21 1.32 9.88 1.45 10.75 158 11.63 1.71 12.50 183 18.00 264 
MCX10-22 000 127.25 1591 12650 1591 125.75 15.91 125.00 15.91 13900 17.38 
MCX10-23 4.76 46.63 4.88 47.75 5.00 48.88 5.11 50.00 5.23 54.50 5.70 
MCX10-24 376.53 210.25 376.53 208.50 376.53 206.75 376.53 205.00 376.53 21550 382.75 
MCX10-02 27.23 797.25 27.23 789.50 27.23 781.75 27.23 774.00 27.23 80275 27.23 
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1. 

BIGFO. ~EWER STUOY SUBAREA POPULATll.. . ROJECTIONS - PART 2 T""_~ LUAPOP-2 

ISUBAREA 1905ewerAcres 195 EquivPop}f99S-Sewer AcresJOOEquiV Pop /2006 Sewer ACres IOS-EguwPop /2005Sewer ACreSJ10 E9U1v pop ]2of6 SewerAcresl f5Eguhl POi?~Sewer Acres 

NOTES: 

Refer to Drain. Area 
Map titled "Lower 
Big Fossil 
Watershed" included 
in T AS 1 of the report. 

DESIGN OPTIONS: 

1> TOTAL BIG FOSSIL 
LITTLE FOSSIL 

TOTAL 

1 b LESS MARINE CK. 

lc LESS INTEL 

ld LESS LITTLE FOS. 

2> LESS R. HILLS 

2b TCWSC (RH) 

3> FW H.C. ONLY 

3b TCWSC (NRH.RH) 

BIG FOSSIL CURRENT SERVICE AREA = Year 2000 Watershed Area, Including Area Served by TCWSC Une, 
but not Including Marine Creek. or BFX Areas 

BIG FOSSIL EXTRA 2020 SERVICE AREA = Area within the Natural Big Fossil Watershed not currently served 
by the Big Fossil System but Expected to be Served by Vear 2020 

TOTAL B.F. = SUB-TOTAL 1 + SUB-TOTAL 2 = Big Fossil Current Service Area + Big Fossil Extra 2020 Service Area 

MARINE CREEK AREA TO BE PUMPED TO BIG FOSSIL AREA = This is the portion of the Marine Creek Watershed 
currently proposed by the Ft. Worth Master Plan to be Served by the Big Fossil System 

B.F. CUR. + MC = CUrrent Big Fossil Service Area + Marine Creek Area (Does not Include BFX area) 

B.F. TOT + MC = Cuttent Big Fossil Service Area + BFX Area + Marine Creek Area 

TCWSC LINE = Areas served by the TSWSC Line as presented in the Fort Worth Master Plan. However, NRH Area 
BF000890-S is not included, but is included in TCWSC (REV.) 

BF - TCWSC = Total Big Fossil Area less TCWSC Area 

BF - M.C. = Total Big Fossil Area less Marine Creek Area 

BF - MC - BFX = Total Big Fossil Area less Marine Creek and SFX Areas 

TCWSC (REV.) = This is the corrected TCWSC area which serves Richland Hills and NRH 

NRH (SF) = This is the total portion of NRH in the Big Fossil Watershed area currently served by the TCWSC Line 

HALTOM (BF) = This is the total portion of Haltom City in the Big Fossil Watershed area currently served by the C.O.F.W. Une 

HALTOM (BF+LF) = This;s the total portion of Haltom City in the Big Fossil Watershed plus a portion of the Little FOSSil 
watershed area which could be diverted to the Big FOSSil Area and served 
by the proposed C.O.F.W. parallel line. 

11.434.23 77,489.75 14,117.54 84.11095 16,375.53 90.73214 17,859.97 
1,995.25 14.48798 1,995.25 14.419.88 1,995.25 14.351.78 1,995.25 

13.429.47 91,977.73 16,112.79 98,530.83 18.370.77 105.083.92 19,855.22 

11,18838 88.605.73 13,772.29 95.14833 15,958.62 101.69092 17,371.40 

11,188.38 88,605.73 13,772.29 95,148.33 15.958.62 101,690.92 17.371.40 

11,434.23 77,489.75 14,11754 84,110.95 16,375.53 90,732.14 17.859.97 

12,416.09 84.560.37 15,027.32 90,620.86 17,213.21 96.681.36 18,62557 

1,013.39 7,417.36 1,085.47 7,909.96 1.157.56 8,402.56 1,229.65 

10.627.72 69.406.48 13.123.83 74,578.37 15,19460 79,750.27 16.491.84 

2,801.76 22,571.24 2.988.96 23,952.45 3,176.17 25,33366 3,363.38 

97,353.34 
14,283.68 

111.63702 

108.233.52 

108.233.52 

97.353.34 

102.74186 

8.895.16 

84,922.16 

26,714.86 

NOTE: Options Which Include Intel Facility -- a constant Flow of 6.0 MGD is added to the model for each design year 

0311212000. 11:19AM FW SUBAREA PROJECTIONS.xls 

19.05231 107.45918 22.332.45 
1.995.25 14.275.34 1,995.25 

21,047.55 121.734.52 24,327.69 

18,492.08 117,937.27 21,231 08 

18.492.08 117,937.27 21.231.08 

19,052.31 107,459.18 22.33245 

19,793.20 112,599.75 23.07334 

1.254.35 9.134.77 1,254.35 

17,601.38 94.212.90 20,854.79 

3.44617 27,521.61 3,472.90 
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BIG FOS, _ 6EWER STUDY SUBAREA POPULATI(" ,,,OJECTIONS - PART 2 TA_ _ LUAPOP-2 

ISUBAREA 190 Sewer Acres 195 Eguiv Pop /1995 Sewer Acres /00 Equiv Pop 12000 Sewer Acres /05 Equiv Pop 12005 Sewer Acres /10 Equiv Pop /2010 Sewer Acres /15 Equiv Pop /2015 Sewer Acres I 

TOTALS BY CITY 

(1) Haslet 
(2) Haltom City 
(3) Watauga 
(4) N. Richand Hills 
(5) Ricl1land Hills 
(6) Saginaw 
(7) Fort Worth 

Notes: 

03/12/2000, 11:19AM 

283 154 
1,306 13,086 
1,799 19,699 
1,788 15,154 
1,013 7,417 

133 325 
5,112 21,655 

(1) Haslet = BFX10-07 (M825X-03) 
(2) Haltom City = BFOO0380 + BFOO0890-W 
(3) Watauga = BF000890-N x 1,1874 

407 
1,399 
1,889 
1,903 
1,085 

472 
6,961 

(4) N, Richland Hills = BF000890-S + BF000350-N 
(5) Ricl1land Hills = BFOOO350-S 
(6) Saginaw = BFOO4370 
(7) Fort Worth = B.F, TOT, + Me - (1) - (2) - (3) - (4) - (5) - (6) 

228 
13,953 
20,634 
16,042 
7,910 

559 
24,784 

407 302 407 376 407 491 407 
1,492 14,821 1,585 15,688 1,678 16,720 1,789 
1,978 21,570 2,068 22,505 2,158 23,387 2,242 
2,019 16,931 2,134 17,820 2,192 18,387 2,219 
1,158 8,403 1,230 8,895 1,254 9,135 1,254 

764 793 764 1,027 764 1,312 764 
8,557 27,913 9,672 31,042 10,599 38,028 13,657 
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BIG FOe _ SEWER STUDY SUBAREA POPULATI\., ... ROJECTIONS - PART 2 Tk. _ LUAPOP-2 

ISUBAREA 120 Eguiv Po~ 12020 Sewer Acres I POP 2050 IEMP 2050 12050 Sewer Acres 12050 Eguiv PO~ I POP 2060 I EMP 2060 12060 Sewer Acres 12060 Eguiv Po~ Ipop 2070 IEMP 2070 

BF003960 196.50 35.37 3800 569.00 56.18 322.50 39.67 649.67 56.18 364.50 41.33 73033 
BFOO0380 16,175.50 1,748.89 16,02600 10,651.00 2,308.51 21,351.50 16,949.67 12,25433 2.49505 23,076.83 17,873.33 13,85767 
BFOOl150 209.50 15.39 39.00 610.00 25.27 344.00 40.67 696.33 28.57 388.83 42.33 782.67 
BFOO1440 969.50 19.39 1,179.00 326.00 26.84 1,34200 1,276.33 379.67 29.32 1,466.17 1,373.67 43333 
BFOO1970 340.00 7.33 285.00 32.00 7.33 301.00 269.67 36.67 7.33 288.00 254.33 41.33 
BF002170 4,60850 698.71 7,179.00 2,247.00 1,258.77 8,302.50 8,312.00 2,443.67 1,445.45 9,533.83 9.44500 2,640.33 
BF003310 20300 406 38.00 590.00 6.66 333.00 39.67 673.33 7.53 376.33 41.33 75667 
BF003600 485.50 399.15 426.00 974.00 399.15 913.00 496.33 1,11833 399.15 1,055.50 566.67 1,26267 
BF003640 199.00 44.99 188.00 361.00 83.32 368.50 219.00 412.00 96.09 42500 250.00 46300 
BF003660 771.00 272.68 702.00 1,601.00 531.39 1,502.50 818.00 1,85667 617.63 1,746.33 934.00 2,112.33 
BF003760 269.00 876.49 201.00 668.00 876.49 535.00 234.00 779.33 876.49 623.67 267.00 890.67 
BF003820 30.00 53.66 2.00 107.00 53.66 5550 2.33 123.33 53.66 64.00 2.67 139.67 
BF004330 486.00 22359 838.00 193.00 223.59 934.50 975.00 218.00 22359 1,084.00 1,112.00 243.00 
BF004380 51.50 2009 17.00 170.00 39.78 102.00 19.67 198.33 46.35 118.83 22.33 226.67 
BF005130 633.00 95.59 454.00 968.00 141.64 938.00 489.33 1.10067 157.00 1,039.67 52467 1,233.33 
BF004500 1,546.50 1.219.42 2,089.00 1,757.00 1,219.42 2,967.50 2.424.00 2,034.33 1,219.42 3.441.17 2,759.00 2,311.67 
BF003OO0 162.50 3.72 127.00 9.00 3.72 131.50 116.00 10.33 3.72 121.17 105.00 1167 
BF003530 695.50 48.97 477.00 1,171.00 74.81 1,062.50 515.33 1,33900 83.43 1,184.83 55367 1,507.00 
BFOO1520 845.00 96.72 1,080.00 36.00 96.72 845.00 1,16167 41.33 96.72 845.00 1.24333 4667 
BF005040 1.413.50 46.28 1,858.00 83.00 62.20 1,899.50 2.013.67 95.67 67.50 2,061.50 2,169.33 108.33 
BFOO1750 611.50 3294 792.00 196.00 47.95 890.00 868.67 228.33 52.95 98283 945.33 260.67 
BF002770 765.00 59.94 1,112.00 16.00 59.94 76500 1,229.67 17.33 59.94 76500 1,34733 1867 
BF004760 617.00 71.71 793.00 25.00 71.71 617.00 854.00 28.67 71.71 61700 915.00 3233 
BFoo1420 22200 22.35 322.00 6.00 22.35 22200 356.00 6.67 22.35 22200 39000 7.33 
BFoo1650 48000 9.60 607.00 50.00 12.64 632.00 653.67 58.00 13.65 635.04 700.33 6600 
BF002000 235.00 17.32 20100 25.00 17.32 213.50 192.00 28.67 17.32 206.33 183.00 3233 
BF002110 2,195.50 225.57 4,066.00 358.00 436.13 4,245.00 4,71933 417.67 506.32 4,928.17 5,372.67 47733 
BF002260 477.50 203.85 813.00 187.00 203.85 906.50 94233 214.33 203.85 1,04950 1.071.67 241.67 
BF002560 1,121.78 285.98 2,003.54 232.44 28598 2,119.76 2,31683 271.18 285.98 2,28782 2,630.12 309.92 
BF002630 101.00 10.10 192.00 16.00 20.00 200.00 22367 18.67 23.30 206 64 255.33 21.33 
BF002650 168.50 5.99 302.00 34.00 1134 319.00 34933 39.67 13.13 34520 396.67 45.33 
BF002690 149.50 14.95 287.00 2200 2980 298.00 33467 25.67 34.75 306.56 382.33 2933 
BF003500 48.00 6.00 34.00 124.00 12.00 96.00 3967 144.67 14.00 112.00 45.33 16533 
BF003740 154.50 5328 141.00 307.00 101.55 294.50 16433 35367 117.64 341.17 187.67 40033 
BF003860 208.50 27.80 39.00 606.00 4560 342.00 4067 691.67 51.53 386.50 42.33 77733 
BF004230 142.00 48.49 135.00 257.00 87.30 263.50 157.33 293.33 87.30 304.00 179.67 32967 
BF004350 243.00 93.78 23000 441.00 15002 450.50 268.00 503.33 150.02 519.67 306.00 56567 
BF004370 1,596.00 763.79 2.761.00 679.00 763.79 3,10050 3,215.33 773.33 763.79 3,602.00 3,66967 867.67 
BF004420 5800 5.80 19.00 192.00 11.50 115.00 22.00 224.00 13.40 134.00 2500 256.00 
BF005080 56400 54.53 819.00 14.00 54.53 564.00 905.67 15.33 54.53 564.00 99233 16.67 
BF002270 38250 12450 671.00 107.00 124.50 724.50 776.67 123.67 124.50 83850 882.33 140.33 
BF004860 1,552.00 16026 1,984.00 68.00 160.26 1,552.00 2,134.33 7800 16026 1,552.00 2,28467 88.00 
BFOOO350-S 9,374.37 1,25435 9,136.81 5,374.35 1,254.35 11,289.18 9,69347 5,89411 1,25435 11,289.18 10,250.13 6.41386 
BFOO0350-N 11 ,28313 1,509.76 10,997.19 6.468.65 1,509.76 13,587.81 11 ,667.20 7,094.23 1,509.76 13,587.81 12,337.20 7,719.81 
BFOO0890-N 24,269.04 2,327.02 28,205.43 3,139.30 2,483.44 24,26904 29,913.78 3,393.27 2.483.44 24,269.04 31,62214 3,647.25 
BFOO0890-S 7.67086 735.52 8,915.06 992.26 784.95 7,67086 9,45503 1,072.53 784.95 7,670.86 9,99500 1,152.81 
BF000890-W 1,576.33 151.14 1,832.00 203.90 161.30 1,57633 1,942.96 220.40 161.30 1,576.33 2,05393 236.90 
BF003280 419.00 70.07 331.00 25.00 7007 343.50 304.00 2867 70.07 318.33 277.00 32.33 
BF002750 52.00 52.62 2300 138.00 52.62 92.00 2600 158.67 52.62 105.33 29.00 179.33 
BF002840 373.50 7.47 45300 1100 917 458.50 48067 12.33 9.74 48683 508.33 1367 
BF003410 386.50 7.73 95.00 1,079.00 12.69 634.50 101.00 1.23233 14.34 717.17 107.00 1,38567 
BFOO1230 235.50 1527 69.00 66000 25.88 399.00 7567 75567 29.41 45350 82.33 851.33 
BFOO1330 78800 71.90 1,146.00 16.00 71.90 788.00 1,26733 17.33 71.90 788.00 1,38867 18.67 
BFOO1380 372 00 33.88 541.00 8.00 33.88 372.00 598.33 8.67 33.88 372.00 65567 9.33 
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BIG FO~ _ SEWER STUDY SUBAREA POPULA TIL ROJECTIONS - PART 2 T,. _lUAPOP-2 

ISUBAREA 120 Eguiv P02 12020 Sewer Acres 1 POP 2050 IEMP 2050 12050 Sewer Acres 12050 Eguiv P02 IpOp 2060 IEMP 2060 12060 Sewer Acres 12060 Eguiv P02 Ipop 2070 IEMP 2070 

BF002030 445.00 10.35 402.00 39.00 10.35 421.50 391.33 44.67 10.35 41367 380.67 50.33 
BF002860 341.00 58.54 273.00 22.00 58.54 284.00 252.33 25.33 58.54 26500 231.67 28.67 
BF002990 602.50 99.90 473.00 38.00 99.90 492.00 433.33 43.67 99.90 455.17 393.67 49.33 
BF003060 496.50 70.07 390.00 30.00 70.07 405.00 357.33 34.33 70.07 37450 324.67 38.67 
BF003170 718.50 85.24 1,066.00 84.00 131.44 1,108.00 1,189.00 97.67 146.85 1,237.83 1,312.00 111.33 
BF004590 1,311.50 151.52 1,687.00 56.00 151.52 1,311.50 1,817.33 64.33 151.52 1,311.50 1,947.67 72.67 
BF004720 649.50 76.32 828.00 27.00 76.32 649.50 890.00 31.00 76.32 649.50 952.00 35.00 
BF004800 420.00 45.55 538.00 18.00 45.55 420.00 579.00 20.67 45.55 420.00 620.00 23.33 

SUB-TOTAL 1 104,168.01 15,06322 118,968.03 45,514.90 17,339.22 130,053.98 128,611.27 51,266.72 17,987.25 136,972.65 138,254.51 57,018.54 

BFX10-0l 551.50 375.34 707.00 776.00 37534 1,095.00 824.33 903.67 375.34 1,276.17 941.67 1,031.33 
BFX10-02 776.50 722.57 898.00 1,263.00 72257 1,529.50 1,047.00 1.467.00 72257 1,780.50 1,196.00 1,67100 
BFX10-05 1,159.50 577.48 1,554.00 1.428.00 69781 2,268.00 1,811.67 1,651.67 69781 2,637.50 2,069.33 1,87533 
BFX10-06 776.00 413.89 1,19600 630.00 41389 1,511.00 1,39300 726.00 413.89 1,756.00 1,590.00 82200 
BFX10-07 606.50 407.44 952.00 363.00 407.44 1,133.50 1,099.67 419.00 407.44 1,309.17 1,247.33 47500 
BFX10-03 1,988.00 45.03 3,311.00 847.00 84.59 3,734.50 3,822.67 988.00 97.77 4,316.67 4,334.33 1,12900 
BFX10-04 1,583.00 130.81 2,388.00 1,245.00 248.78 3,01050 2,760.33 1.452.00 28810 3.486.33 3,13267 1,65900 
BFX10-15 434.50 592.93 141.00 1.430.00 709.10 856.00 162.67 1,667.67 70910 996.50 18433 1,90533 
BFX10-16 87.50 10.29 9.00 315.00 1959 166.50 9.67 366.33 2269 19283 1033 417.67 
BFX10-l0 128.50 51.15 46.00 329.00 83.79 210.50 49.67 376.33 9467 237.83 53.33 42367 
BFX10-11 764.50 1,561.02 416.00 2,077.00 1,56102 1.454.50 474.00 2.421.00 1,561.02 1,684.50 532.00 2,76500 
BFXlO-12 156.50 254.33 46.00 420.00 416.02 256.00 50.67 477.00 469.92 289.17 5533 53400 
BFXlO-13 100.50 82.20 1600 254.00 116.96 143.00 1667 281.00 128.55 157.17 17.33 30800 
BFX10-17 93.00 115.82 19.00 256.00 183.07 147.00 19.67 290.67 205.49 165.00 20.33 32533 

SUB-TOTAL 2 9,206.00 5,340.30 11,699.00 11,633.00 6,039.97 17,515.50 13,541.67 13,487.33 6,194.36 20,28533 15,384.33 15,34167 

TOTAL B,F, 113,374.01 20.403.52 130,667.03 57,147.90 23,379.19 147,569.48 142,152.93 64,754.05 24,18162 157,257.99 153,63884 72,36021 

MCX20-01 136.50 53.58 88.00 155.00 64.97 165.50 86.67 177.00 68.76 175.17 85.33 199.00 
MCX20-03 7400 17.35 36.00 112.00 21.57 92.00 3833 119.33 22.98 98.00 40.67 126.67 
MCX20-04 63.00 244.80 40.00 82.00 314.75 8100 4133 91.33 338.06 87.00 42.67 100.67 
MCX20-05 164.50 333.16 102.00 230.00 439.48 217.00 10733 254.33 474.93 23450 112.67 27867 
MCX20-06 276.50 193.96 229.00 94.00 193.96 276.00 22233 107.00 193.96 275.83 215.67 120.00 
MCX20-07 102.50 95.10 80.00 46.00 95.57 103.00 7767 51.00 95.72 103.17 75.33 56.00 
MCX20-08 46.00 26.21 2500 70.00 34.18 60.00 25.67 78.00 36.84 64.67 2633 86.00 
MCX20-09 48.00 6.00 28.00 90.00 9.13 73.00 29.67 10333 10.17 8133 31.33 116.67 
MCX10-l0 117.50 14.02 89.00 89.00 15.93 133.50 88.00 101.67 16.56 13883 87.00 114.33 
MCX10-11 49.50 111.41 37.00 74.00 166.56 74.00 39.00 86.33 184.94 8217 41.00 98.67 
MCX10-12 58.50 103.54 31.00 9100 135.40 76.50 32.33 10033 146.01 8250 33.67 109.67 
MCX10-13 138.50 271.93 29.00 259.00 311.20 158.50 28.67 27300 324.28 16517 28.33 287.00 
MCX10-16 16.50 2.06 1300 34.00 3.75 30.00 14.67 3967 4.31 34.50 16.33 45.33 
MCX10-17 33.50 4.19 2600 70.00 7.63 61.00 29.33 8167 8.77 7017 32.67 93.33 
MCX10-19 41.50 9,79 1900 63.00 11.92 50.50 20.00 6700 12.63 5350 21.00 7100 
MCX10-20 27.50 30.38 18.00 53.00 49.16 44.50 20.00 6033 55.42 50.17 22.00 67.67 
MCX10-21 23.50 3.45 14.00 48.00 5.57 38.00 15.33 5500 6.28 4283 16.67 62.00 
MCX10-22 153.00 19.13 116.00 124.00 22.25 178.00 114.00 144.67 23.29 186.33 112.00 165.33 
MCX10-23 59.00 6.17 28.00 89.00 7.58 7250 29.67 94.67 806 7700 31.33 10033 
MCXlO-24 226.00 401.40 177.00 12600 426.26 240.00 173.33 142.67 43455 244.67 169.67 159.33 
MCXlO-02 83150 28.13 637.00 44200 29.02 858.00 619.00 495.67 29.32 866.83 601.00 54933 
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BIG FO, ;EWER STUDY SUBAREA POPULA Tic ~OJECTIONS - PART 2 T, LUAPDP-2 

ISUBAREA 120 EgUiv Po~ 12020 Sewer Acres Ipop 2050 IEMP 2050 12050 Sewer Acres 12050 Egu;v Po~ IpOp 2060 IEMP 2060 12060 Sewer Acres 12060 Egu;v Po~ Ipop 2070 IEMP 2070 

MCX10-03 41.50 19.58 30.00 37.00 19.58 48.50 29.33 43.00 1958 50.83 28.67 4900 
MCX10-04 125.00 55.14 90.00 113.00 55.27 146.50 88.00 131.33 5527 153.67 8600 14967 
MCX10-05 66.00 8.25 48.00 59.00 969 77.50 47.00 68.67 10.17 81.33 46.00 78.33 
MCX10-06 309.50 90.90 225.00 278.00 106.90 364.00 220.67 323.00 112.24 382.17 216.33 368.00 
MCX10-07 413.50 200.43 262.00 523.00 253.75 523.50 258.33 60367 270.23 560.17 25467 684.33 
MCX10-08 332.00 172.31 163.00 522.00 220.06 424.00 161.33 58667 235.97 454.67 15967 651.33 
MCX10-09 47.00 429.27 37.00 96.00 776.33 85.00 41.67 11200 892.02 97.67 4633 128.00 
MCX10-14 42.00 288.07 2700 9800 521.27 76.00 30.33 114.00 599.00 87.33 33.67 130.00 
MCXlO-15 43.50 408.19 25.00 97.00 689.70 73.50 27.67 11167 783.54 83.50 30.33 126.33 
MCXlO-18 54.00 3.94 26.00 8400 4.96 68.00 27.67 9000 5.30 7261 29.33 96.00 
MCX20-02 30.00 3.75 20.00 63.00 6.44 51.50 22.67 72.00 7.33 58.67 2533 81.00 

SUB-TOTALS 4,191.00 3,655.58 2,815.00 4,411.00 5,02977 5,020.50 2,807.00 4,980.00 5,48650 5,297.00 2,799.00 5,54900 

B.F. CUR + MC 108,359.01 18,718.80 121,783.03 49,92590 22,368.99 135,074.48 131,418.27 56,24672 23.473.76 142,269.65 141,053.51 62,56754 

B.F, TOT + MC 117,565.01 24,059.11 133,482.03 61,558.90 28,408.97 152,589.98 144,959.93 69,734.05 29,668 12 162,554.99 156,437.84 77,90921 

BFOO0350-S 9,374.37 1,254.35 9,13681 5,374.35 1,254.35 11,289.18 9,693.47 5,894.11 1,25435 11,289.18 10,25013 6.41386 
BF000350-N 11,283.13 1,509.76 10,997.19 6,468.65 1.509.76 13,587.81 11,667.20 7,09423 1,509.76 13,587.81 12,337.20 7,719.81 
TCWSC LINE 20,657.50 2,764.11 20,134.00 11,84300 2,764.11 24,876.99 21,360.67 12,988.33 2,764.11 24,87699 22,587.33 14,13367 

BF· TCWSC 96,907.51 21,295.00 113,348.03 49,715.90 25,644.86 127,71299 123,599.27 56,745.72 26,904.01 137,678.00 133,850.51 63,77554 

BF·M.C. 92.716.51 17,639.41 110,533.03 45,304.90 20,615.08 122,692.49 120,792.27 51,765.72 21,417.51 132,381.00 131,051.51 58,22654 

BF· MC· BFX 83,510.51 12,299.11 98,834.03 33,671.90 14,575.11 105,176.99 107,250.60 38,278.39 15,22314 112,095.66 115,667.18 42,88488 

BEOOO35CbS .9,31~ .t,254.3S ~~ ~-U5 1,254~ H,289c~· -S,~3--4'I 5,894.11 1,25435 11,289.18 10,250.13 6,41386 
BF000350·N 11,28313 1,509.76 10,997.19 6,468.65 1,509.76 13,587.81 11,667.20 7,094.23 1,509.76 13,587.81 12,337.20 7,71981 
BFOO0890-S 7,67086 735.52 8,915.06 992.26 784.95 7,67086 9,45503 1,072.53 784.95 7,670.86 9,995.00 1,152.81 
TCWSC (REV.) 28,328.36 3,49963 29,04906 12,835.26 3,549.06 32,54785 30,815.69 14,060.87 3,54906 32,547.85 32,582.33 15,28648 

BFOO0350-N 11,283.13 1,509.76 10,997.19 6,468.65 1,509.76 13,587.81 11,667.20 7,094.23 1,509.76 13,587.81 12,33720 7.719.81 
BFOO0890·S 7,670.86 735,52 8,915.06 992.26 784.95 7,670.86 9.455.03 1,07253 784.95 7,670,86 9,99500 1,152.81 
NRH (BF) 18,953.99 2,245.27 19,912.25 7.46090 2,294.71 21,258.67 21,122.22 8,166.76 2,29471 21,258,67 22,33220 8,872.62 

BFOO0380 16,175,50 1,748.89 16,026,00 10,651.00 2,308,51 21,351.50 16,949.67 12,25433 2.495.05 23,076.83 17,87333 13,857.67 
BFOO0890·W 1,576.33 151.14 1,832.00 20390 161,30 1,576.33 1,942.96 220.40 161.30 1,576.33 2,053.93 236.90 
HALTOM (BF) 17,751.83 1,900,03 17,858.00 10,854.90 2,469.82 22,927.83 18,892.63 12.474.73 2,656.36 24,65316 19,927.26 14,094.56 

LF000410 12,832.00 1,794,56 9,982.00 5,180.00 1.794.56 12,57200 9,724.00 5,522.67 1,794.56 12.48533 9.466.00 5,865.33 
EXTRA LF AREA 14,267.00 1,995,25 11,09829 5,75928 1,995.25 13,977.93 10,811.43 6,140.27 1,995.25 13,881.57 10,524.58 6,521.25 
HAL TOM (BF+LF) 32,018.83 3,895.28 28,956.29 16,614.18 4,465.06 36,905.75 29,704.07 18,615.00 4,651.60 38,534.73 30,451.84 20,61582 
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BIG FOe ~EWER STUDY SUBAREA POPULA Tk <lOJECTIONS - PART 2 T" . LUAPOP-2 

ISUBAREA 120 Equiv Pop 12020 Sewer Acres-IPOP 2050 IEMP 2050 12050 Sewer Acres 12050 EQuiv Pop Ipop 2060 IEMP 2060 POSOSewer Acres 12060 EqUiv Pop Ipop 2070 IEMP 2070 

NOTES' 

Refer to Drain. Area 
Map titled "Lower 
Big Fossil 
Watershed" included 
in TAB 1 of the report. 

DESIGN OPTIONS: 

1. TOTAL BIG FOSSIL 
LlTILE FOSSIL 
TOTAL 

1b LESS MARINE CK. 

1 c LESS INTEL 

1d LESS LlTILE FOS. 

2. LESS R. HILLS 

2b TCWSC (RH) 

3. F.W H.C. ONLY 

3b TCWSC (NRH,RH) 

NOTE: Options Which Ir 

03/12/2000, 11:19AM 

117,565.01 24,059.11 133,482.03 61,558.90 
14,267.00 1,995.25 11,098.29 5,759.28 

131,832.01 26,054.35 144,580.31 67,318.18 

127,641.01 22,398.77 141,765.31 62,907.18 

127,641.01 22,398.77 141,765.31 62,907.18 

117,565.01 24,059.11 133,482.03 61,558.90 

122,457.64 24,800.00 135,443.50 61,94382 

9,374.37 1,254.35 9,136.81 5,374.35 

103,503.65 22,554.73 115,531.25 54,482.92 

28,32836 3,49963 29,049.06 12,835.26 

28,408.97 152,58998 144,959.93 69,734.05 29,668.12 162,554.99 156,43784 77,90921 
1,995.25 13,97793 10,811.43 6,140.27 1,995.25 13,881.57 10,52458 6,52125 

30,404.21 166,567.91 155,771.37 75,874.32 31,663.37 176,43655 166,962.43 84,430.46 

25,37444 161,54741 152,964.37 70,894.32 26,176.86 171,13955 164,16343 78,88146 

25,37444 161,54741 152,964.37 70,894.32 26,176.86 171,13955 164,16343 78,881.46 

28,40897 152,589.98 144,959.93 69,734.05 29,668.12 162,554.99 156,437.84 77,909.21 

29,149.86 155,278.73 146,07790 69,980.21 30,409.01 165,14738 156,71229 78,016.61 

1,254.35 11,289.18 9,693.47 5,894.11 1,254.35 11,28918 10,250.13 6,413.86 

26,855.15 134,020.05 124,95567 61,81345 28,114.30 143,888.70 134,38009 69,143.99 

3,549.06 32,547.85 30,815.69 14,06087 3,549.06 32,547.85 32,58233 15,28648 
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BIG FO, .iEWER STUDY SUBAREA POPULA TI, ~OJECTIONS - PART 2 T,. _ LUAPOP-2 

ISUBAREA =-noEquiV1>op 12520 Sewer Acres Ipop 2050-IEMP-2050 [Z050Sewei"AcresI2050EguivPop JPQP 2060 TfMP-2060 J2060Sewer71cre. J20GOEgUIVPop IpOp 2070 IEMP 2070 

TOTALS BY CITY 

(1) Haslet 607 407 952 363 407 1,134 1,100 419 407 1.309 1,247 475 
(2) Haltom City 17,752 1.900 17,858 10,855 2,470 22.928 18,893 12,475 2,656 24.653 19.927 14.095 
(3) Watauga 24,269 2,327 28,205 3,139 2,483 24,269 29,914 3,393 2,483 24.269 31.622 3.647 
(4) N. Richand Hills 18.954 2,245 19,912 7,461 2.295 21,259 21,122 8.167 2,295 21,259 22.332 8.873 
(5) Richland Hills 9.374 1,254 9,137 5,374 1.254 11,289 9,693 5,894 1.254 11,289 10.250 6.414 
(6) Saginaw 1,596 764 2,761 679 764 3,101 3,215 773 764 3,602 3.670 868 
(7) Fort Worth 45,013 15,161 54,657 33,687 18,735 68,611 61,023 38,613 19.808 76,174 67,389 43.538 

I 

Notes· 
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BIG FO, 3EWER STUDY SUBAREA POPULATI, ROJECTIONS - PART 2 T _, _ LUAPOP-2 

ISUBAREA 12070 Sewer Acres 12070 EguivPOp-jDrYGWI jiYe-af GWI [5 YearGWI J10 Year GViii IMatrh~ 10 IArea -jlndex Number IWastewater Index ] Rainfall Index I Runoff Index IZero Index 

BF002030 
BF002860 
BF002990 
BF003060 
BF003170 
BF004590 
BF004720 
BF004800 

SUB-TOTAL 1 

BFX1o-o1 
BFX1o-o2 
BFX1o-o5 
BFX10-o6 
BFX10-o7 
BFX10-o3 
BFX1o-o4 
BFX1o-15 
BFX1o-16 
BFX1o-1o 
BFX1o-11 
BFX10-12 
BFX1o-13 
BFX1o-17 

SUB-TOTAL 2 

TOTAL B,F, 

MCX20-01 
MCX20-03 
MCX20-04 
MCX2o-05 
MCX20-06 
MCX2o-07 
MCX20-08 
MCX20-09 
MCX10-10 
MCX10-11 
MCX10-12 
MCX10-13 
MCX10-16 
MCX10-17 
MCX10-19 
MCX10-20 
MCX10-21 
MCX10-22 
MCX10-23 
MCX10-24 
MCX10-02 

03/1212000, 11:19AM 

10,35 
58,54 
99.90 
70,0] 

162.25 
151.52 
76.32 
45.55 

18,627.03 

37534 
72257 
69781 
413.89 
407.44 
110.96 
327.42 
709.10 
25,78 

105.55 
1,56102 

52382 
14014 
227.91 

6,348.75 

24,975.78 

7256 
24.38 

361,38 
510.37 
193.96 
95.88 
39.50 
11.21 
1720 

203.32 
15663 
337.37 

4,88 
9.92 

13.33 
61.68 

6.99 
24.33 
8.53 

442,84 
2962 

405.83 
246.00 
418.33 
344.00 

1,333.52 
1,311.50 

649.50 
420,00 

143,175.93 

1,457.33 
2,031.50 
3,007.00 
2,001.00 
1.484.83 
4,898,83 
3,962.17 
1,137.00 

219,17 
265.17 

1,91450 
322.33 
171.33 
183.00 

23,055.17 

166,231.10 

18483 
104.00 
93,00 

252.00 
275.67 
103,33 
69.33 
8967 

144.17 
90.33 
88.50 

171.83 
39,00 
79,33 
56.50 
55.83 
47.67 

194.67 
81.50 

249.33 
875.67 

0.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 

0.00 

0.00 
DOD 
0.00 
0.00 
0.00 
000 
0.00 
0,00 
0.00 
0.00 
DOD 
0.00 
0.00 
000 

0.00 

0.00 

000 
000 
000 
000 
000 
000 
0.00 
000 
000 
0.00 
000 
0.00 
000 
000 
000 
000 
000 
000 
000 
0.00 
000 

180.00 
180.00 
180,00 
180.00 
180.00 
180.00 
180.00 
180.00 

10,73907 

140.00 
140.00 
140.00 
140,00 
140,00 
180.00 
18000 
180.00 
180.00 
150.00 
150.00 
150.00 
150.00 
15000 

2,17000 

12,90907 

160.00 
180.00 
180.00 
18000 
18000 
180.00 
180.00 
180.00 
180.00 
180.00 
180.00 
180.00 
180.00 
180.00 
180.00 
180.00 
18000 
18000 
180.00 
180.00 
180.00 

280,00 
280.00 
280.00 
280.00 
280,00 
280.00 
280.00 
28000 

16,368.28 

220.00 
220,00 
220.00 
220.00 
220.00 
280.00 
280.00 
28000 
280.00 
220.00 
220.00 
220.00 
220.00 
220.00 

3,32000 

19,688.28 

230.00 
28000 
280.00 
280.00 
280.00 
280.00 
28000 
280,00 
280.00 
280.00 
280,00 
28000 
280.00 
280.00 
280.00 
280.00 
280.00 
280.00 
280.00 
280.00 
280.00 

32000 SF-1B 
320.00 SF-1 B 
320,00 SF-1B 
320,00 SF-1B 
320.00 SF-1B 
320.00 SF-1B 
320.00 SF-1B 
320.00 SF-1B 

18,859.46 DOD 

270.000R-1 
270.000R-1 
270,00 OR-1 
270.000R-1 
27000 OR-1 
320.00 High GPCD 
32000 Hi9h GPCD 
320.00 High GPCD 
32000 High GPCD 
260001N-1 
260.00 IN-1 
260.00 IN-1 
260.00 IN-1 
26000 IN-1 

3,930.00 0.00 

22,789.46 0,00 

27000 IN-2 
320.00 High GPCD 
320.00 High GPCD 
32000 High GPCD 
320.00 High GPCD 
320.00 High GPCD 
32000 High GPCD 
320.00 High GPCD 
32000 High GPCD 
32000 High GPCD 
32000 High GPCD 
320.00 High GPCD 
32000 High GPCD 
32000 High GPCD 
320.00 High GPCD 
320.00 High GPCD 
320.00 High GPCD 
320.00 High GPCD 
320.00 High GPCD 
320.00 High GPCD 
32000 High GPCD 

Small 
Large 
Large 
large 
Small 
Large 
Large 
Small 

DOD 

Large 
Large 
large 
large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 

Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 
large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 

0.00 

0.00 
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24,00 
7.00 
7.00 
7.00 

24,00 
7,00 
7.00 

24.00 

1,070.40 

3.00 
3.00 
3.00 
3.00 
3.00 

12.00 
1200 
1200 
12.00 

1.00 
100 
1.00 
100 
1.00 

68.00 

1,13840 

8.00 
1200 
12.00 
1200 
12.00 
12.00 
12.00 
12.00 
1200 
1200 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
12.00 
1200 

35.00 
35.00 
35.00 
35.00 
35,00 
35.00 
35.00 
35.00 

1,699.79 

300 
300 
300 
300 
300 
7.00 
7.00 
700 
7.00 
1.00 
100 
1.00 
1.00 
1.00 

4800 

1,747.79 

7 DO 
700 
7.00 
700 
7.00 
7.00 
7.00 
700 
7.00 
7.00 
7.00 
7.00 
700 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
700 
7.00 

662.08 

3.00 
3.00 
3.00 
3.00 
300 

12.00 
12.00 
12.00 
1200 
100 
1.00 
1.00 
1.00 
100 

6800 

730.08 

8.00 
1200 
12.00 
12.00 
12.00 
1200 
1200 
1200 
12.00 
1200 
12.00 
1200 
1200 
1200 
1200 
12.00 
12.00 
12.00 
1200 
1200 
12,00 

60.00 
1.00 
1.00 
100 
1.00 

75.00 
7500 
75.00 

3,418.72 

5000 
50.00 
5000 
5000 
50.00 
5000 
5000 
50.00 
50.00 
5000 
5000 
50.00 
5000 
50.00 

700.00 

4,118.72 

50.00 
50.00 
5000 
5000 
5000 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
5000 
5000 
5000 
5000 
5000 

0.00 
000 
0.00 
000 
0.00 
000 
000 
0.00 

ODD 

000 
000 
000 
0.00 
0.00 
000 
000 
0.00 
000 
0.00 
000 
000 
0.00 
0.00 

000 

000 

000 
000 
000 
000 
000 
000 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
000 
0.00 
0.00 
000 
000 
000 
0.00 
000 
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BIG FO, "EWER STUDY SUBAREA POPULATIc "OJECTIONS - PART 2 T,. _ LUAPOP-2 

I SUBAREA 12070 Sewer Acres 12070 EgUlv Po~ lo!}' GWI 12 Year GWI 15 Year GWI 110 Year GWI IMatrix 10 IArea I Index NUmber IWastewater Index !Rainfallindex !Runoff Index IZera Index 

MCXlO-03 19.58 53.17 0.00 180.00 280.00 320.00 High GPCD Large 12.00 7.00 1200 5000 0.00 
MCX10-04 55.27 160.83 0.00 180.00 280.00 320.00 High GPCD Large 12.00 7.00 12.00 5000 0.00 
MCX10-05 10.65 85.17 0.00 180.00 280.00 320.00 High GPCD Large 12.00 7.00 1200 50.00 0.00 
MCX10-06 117.57 400.33 0.00 180.00 28000 320.00 High GPCD Large 12.00 700 1200 50.00 0.00 
MCX10-07 270.23 596.83 0.00 180.00 280.00 320.00 High GPCD Large 12.00 7.00 1200 50.00 0.00 
MCX10-08 251.89 485.33 0.00 180.00 28000 320.00 High GPCD Large 12.00 7.00 1200 50.00 0.00 
MCX10-09 1.007.71 110.33 0.00 180.00 280.00 320.00 High GPCD Large 12.00 7.00 12.00 50.00 0.00 
MCX1D-14 676.73 98.67 0.00 15000 220.00 260.00IN-l Large 1.00 1.00 1.00 50.00 0.00 
MCX10-15 848.62 93.50 0.00 150.00 220.00 26000 IN-l Large 1.00 1.00 1.00 50.00 0.00 
MCX1D-18 5.65 77.33 0.00 160.00 230.00 270.00 IN-2 large 8.00 7.00 8~0 50.00 0.00 
MCX20-02 8.23 65.83 0.00 180.00 28000 32000 High GPCO Large 12.00 7.00 12.00 50.00 0.00 

SUB·TOTALS 5.898.00 5,573.50 0.00 5.66000 8,74000 10,020.00 000 0.00 354.00 212.00 354.00 1,600.00 0.00 

B.F. CUR. + MC 24,52502 148,749.43 000 16,39907 25,10828 28,87946 0.00 0.00 1,424.40 1,911.79 1,016.08 5,018.72 000 

B.F. TOT + MC 30,873.77 171,804.60 0.00 18,569.07 28,428.28 32,80946 0.00 000 1,492.40 1,95979 1,08408 5.718.72 0.00 

BFOO0350·S 1,254.35 11,289.18 0.00 20000 280.00 32000 MX·3 Large 17.00 700 17.00 1.00 0.00 
BFOO035D-N 1,509.76 13,587.81 0.00 200.00 280.00 320.00 MX·3 Large 1700 700 17.00 1.00 000 
TCWSC LINE 2,764.11 24,876.99 0.00 400.00 560.00 640.00 MX-3 Large 2019 8.31 20.19 119 0.00 

BF. TCWSC 28,109.66 146,927.61 0.00 18,169.07 27,868.28 32,169.46 

BF. M.C, 22,211.67 141,354.11 0.00 12,509.07 19,128.28 22,149.46 

BF ·MC· BFX 15,86292 118,298.94 0.00 10,339.07 15,808.28 18,219.46 

BFOO0350-S 1,254.35 11,289.18 0.00 200.00 280.00 320.00 MX·3 Large 17.00 700 17.00 100 0.00 
BF000350-N 1,509.76 13,587.81 0.00 200.00 280.00 320.00 MX·3 Large 17.00 7.00 17.00 1.00 0.00 
BFOO0890·S 784.95 7,670.86 0.00 200.00 28000 32000 MX-3 Large 17.00 7.00 17.00 1.00 000 
TCWSC (REV.) 3,54906 32,547.85 000 60000 84000 960.00 

BFOO0350-N 1,50976 13,587.81 000 20000 280.00 320.00 MX-3 Large 17.00 7.00 17.00 1.00 000 
BFQOO89D-S 78495 7,67086 000 20000 28000 320.00 MX-3 Large 17 00 7.00 1700 1.00 000 
NRH (BF) 2,29471 21,258.67 000 400.00 560.00 64000 

BFOO0380 2,675.48 24,802.17 0.00 16000 22000 26000 HD-2 Large 11.00 7.00 11.00 100 000 
BFOO0890-W 161.30 1,576.33 0.00 20000 280.00 32000 MX-3 Large 17.00 700 17.00 1.00 0.00 
HALTOM (BF) 2,836.78 26,378.49 

LFOO0410 1,794.56 12,398.67 0.00 170.00 240.00 290.00IN·3 Large 1300 700 13.00 1.00 0.00 
EXTRA LF AREA 1,99525 13,785.21 000 170.00 240.00 290.00 IN·3 Large 1300 7.00 1300 1.00 0.00 
HAL TOM (BF+LF) 4,83203 40,163.70 
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BIG FO. SEWER STUDY SUBAREA POPULATIL . ROJECTIONS - PART 2 T t.. _ LUAPOP-2 

ISUBAREA 12070 Sewer Acres 12070 Eguiv Pop lOry GWI 12 Year GWI 15 Year GWI 110 Year GWI IMatrix 10 jArea--- {Index Number IWastewater Ind!XlRall1falllndex I Runoff Index IZera Index 

NOTES: 

Refer to Drain. Area 
Map titled "Lower 
Big Fossil 
Watershed" included 
in TAB 1 of the report. 

DESIGN OPTIONS: 

la TOTAL BIG FOSSIL 
LITTLE FOSSIL 
TOTAL 

I b LESS MARINE CK. 

I c LESS INTEL 

I d LESS LITTLE FOS 

2a LESS R HILLS 

2b TCWSC (RH) 

3a FW. H.C. ONLY 

3b TCWSC (NRH,RH) 

NOTE' Options Which Ir 

03/1212000, 11:19AM 

30,873.77 171,804.60 0.00 18,569.07 
1,995.25 13,78521 0.00 170.00 

32,86902 185.589.81 0.00 18,739.07 

26,971.02 180,016.31 0.00 13,079.07 

26,971.02 180,016.31 0.00 13,079.07 

30,873.77 171,804.60 0.00 18,569.07 

31,614.67 174,300.63 0.00 18,539.07 

1,254.35 11,289.18 0.00 200.00 

29,31996 153,041.96 0.00 18,139.07 

3,549.06 32,54785 0.00 600.00 

28.428.28 32,809.46 0.00 0.00 1,492.40 1,95979 1.08408 5,71872 000 
240.00 290.00 IN-3 Large 1300 700 13 00 1.00 0.00 

28,668.28 33,099.46 #VALUEI #VALUE' 1,505.40 1,966.79 1,097.08 5,719.72 0.00 

19,928.28 23,079.46 #VALUE! #VALUE! 1,151.40 1.754.79 743.08 4,11972 0.00 

19,928.28 23,07946 #VALUEl #VALUE' 1,151.40 1,754.79 743.08 4,119.72 0.00 

28,42828 32,809.46 0.00 0.00 1,492.40 1,959.79 1,084.08 5,718.72 0.00 

28,388.28 32,779.46 #VALUE! #VALUE! 1,488.40 1,959.79 1,080.08 5,718.72 0.00 

280.00 32000 MX-3 Large 17.00 7.00 17.00 1.00 0.00 

27,828.28 32,139.46 #VALUEI #VALUEI 1,505.40 1,966.79 1.097.08 5,71972 000 

840.00 960.00 0.00 0.00 0.00 000 000 000 000 
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BIGFG 3EWER STUDY SUBAREA POPULA Tk "OJECTIONS - PART 2 Tt _ LUAPOP-2 

'SUBAREA 12070 Sewer Acres 12070 Equiv Pop IDry GWI 12 Year GWQs----vear5iAli-Ifo -Y-ear-GWI -!Matrl"xib --]Area [lnde:X-Number- IWaitewater index-JR-a-infalTTndex I Runoff Index IZero Index 

TOTALS BY CITY 

(1) Hasle1 407 1,485 0 140 220 2700R-1 Large 3 3 3 50 0 
(2) Hal10m Ci1y 2,837 26,378 0 360 500 580 28 14 28 2 0 
(3) Watauga 2,483 24,269 0 237 332 380 MX-3 Large 20 8 20 1 0 
(4) N. Richand Hills 2,295 21,259 0 400 560 640 34 14 34 2 0 
(5) Richland Hills 1,254 11,289 0 200 280 320 MX-3 Large 17 7 17 0 
(6) Saginaw 764 4,104 0 180 280 320 MX-1 Large 5 35 7 80 0 
(7) Fort Worth 20,833 83,021 0 17,052 26,256 30,299 0 0 1,385 1,878 975 5,583 0 

Notes 
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BIG FO, ~EWER STUDY SUBAREA POPULATI~ ilOJECTIONS - PART 2 T,. _ LUAPOP-2 

ISUBAREA lOne Index Ipop 1997 IEMP 1997 197 Eguiv Po~ 11997 Sewer Acres 

BF003960 1.00 29.05 113.70 85.90 15.46 
BFOO0380 1.00 11,104.55 2,048.80 12,128.95 1,31138 
BF001150 1.00 30.05 122.80 91.45 6.72 
BF001440 1.00 641.20 22.90 652.65 13.05 
BF001970 100 358.45 6.10 36150 7.33 
BF002170 1.00 1,072.25 1,168.85 1,656.68 251.17 
BF003310 1.00 29.05 119.75 88.93 1.78 
BF003600 100 47.40 153.50 124.15 294.98 
BF003640 1.00 20.90 72.85 57.33 12.96 
BF003660 1.00 77.05 118.45 13628 48.20 
BF003760 1.00 22.60 20.65 32.93 162.76 
BF003820 1.00 000 10.40 5.20 21.09 
BF004330 100 108.75 52.45 134.98 121.48 
BF004380 100 2.75 4.20 4.85 1.89 
BF005130 1.00 263.00 217.50 371.75 56.14 
BF004500 1.00 283.40 143.05 354.93 1,00875 
BF003000 1.00 181.80 1.70 182.65 3.72 
BF003530 1.00 269.75 217.25 378.38 26.64 
BF001520 1.00 627.10 6.80 630.50 88.79 
BF005040 1.00 998.90 13.30 1,005.55 32.93 
BFOO1750 1.00 371.20 16.35 379.38 20.44 
BF002770 1.00 477.05 8.70 481.40 5994 
BF004760 1.00 455.00 4.75 457.38 5424 
BF001420 1.00 138.30 2.35 139.48 1524 
BF001650 1.00 348.35 4.80 35075 7.02 
BF002000 1.00 243.45 4.75 24583 17.32 
BF002110 1.00 546.40 29.75 56128 57.67 
BF002260 1.00 116.10 36.65 13443 203.85 
BF002560 0.84 314.51 19.45 32424 11849 
BF002630 1.00 21.25 1.40 2195 2.20 
BF002650 1.00 46.70 280 4810 1.71 
BF002690 1.00 30.05 1.75 30.93 309 
BF003500 1.00 3.50 7.00 700 0.88 
BF003740 1.00 15.00 4100 3550 12.24 
BF003860 1.00 30.05 122.45 91.28 12.17 
BF004230 1.00 14.65 5195 40.63 13.87 
BF004350 1.00 25.45 8905 6998 27.00 
BF004370 1.00 343.00 151.85 41893 60801 
BF004420 1.00 2.75 4.55 503 050 
BF005080 1.00 351.15 6.35 354.33 52.80 
BF002270 1.00 101.40 15.40 109.10 124.50 
BF004860 1.00 1,149.90 12.90 1,156.35 150.74 
BF000350-S 1.00 6,310.18 2,608.44 7,614.40 1,114.31 
BFOO0350-N 1.00 7,595.02 3,139.56 9,164.80 1,341.20 
BFOO0890-N 1.19 19,185.10 1,775.38 20,072.79 1,924.67 
BFOO0890-S 1.00 6,063.95 561.15 6,344.53 608.34 
BFOO0890-W 1.00 1,246.11 115.31 1,303.77 125.01 
BF003280 1.00 465.00 4.75 467.38 70.07 
BF002750 1.00 6.75 21.00 17.25 28.84 
BF002840 1.00 299.95 3.70 301.80 6.04 
BF003410 1.00 62.85 213.60 169.65 339 
BF001230 1.00 33.55 119.95 93.53 607 
BF001330 1.00 491.15 905 49568 71.90 
BF001380 1.00 231.30 435 233.48 31.20 
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BIG FO, 3EWER STUDY SUBAREA POPULA TI~ ROJECTIONS - PART 2 T, _ LUAPOP-2 

ISUBAREA lOne Index Ipop 1997 IEMP 1997 197 Eguiv POE 11997 Sewer Acres 

BF002030 1.00 448.85 7.80 452.75 10.35 
BF002860 1.00 374.95 3.75 376.83 58.54 
BF002990 1.00 670.05 6.80 673.45 99.90 
BF003060 1.00 552.05 6.10 555.10 70.07 
BF003170 1.00 396.25 8.65 400.58 47.52 
BF004590 1.00 965.55 10.20 970.65 142.34 
BF004720 1.00 483.65 5.10 486.20 58.45 
BF004800 1.00 310.55 3.40 312.25 45.55 

SUB-TOTAL 1 62.03 67,506.03 13,899,05 74,455,55 10,914.87 

BFX10-0l 1.00 75.80 68.45 11003 131.48 
BFX10-02 1.00 96.05 105,85 148.98 192.27 
BFX10-05 1.00 166.90 198.70 266.25 132,60 
BFX10-06 1.00 13510 97.05 183.63 200.73 
BFX10-07 1.00 155.60 55.35 183.28 407.44 
BFX10-03 1.00 551.80 71.70 587,65 13.31 
BFX10-04 1.00 380.45 106.95 433.93 35.86 
BFX10-15 1.00 23,95 37.25 42,58 58.10 
BFX10-16 1.00 5.35 8.05 9.38 1.10 
BFX10-l0 1.00 26.45 50.95 51.93 20.67 
BFX10-ll 1.00 102.30 45.55 125.08 388.56 
BFX10-12 1.00 20.45 85.70 6330 102.87 
BFX10-13 1.00 1235 95.50 6010 49.16 
BFXlO-17 1.00 1570 49.40 40.40 5031 

SUB-TOTAL 2 14.00 1,76825 1,076.45 2,306.48 1,784.46 

TOTAL B,F, 76.03 69,27428 14,975.50 76,76203 12,699.33 

MCX20-01 1.00 9460 24.75 106,98 4220 
MCX20-03 1.00 23.40 69.40 58.10 13.62 
MCX20-04 1.00 3270 27.05 4623 179.62 
MCX20-05 1.00 73,15 87.50 116.90 236,75 
MCX20-06 1.00 263.75 1705 272.28 193.96 
MCX20-07 1.00 92.60 16.70 100.95 94.64 
MCX20-08 1.00 22.05 22.70 33.40 19.03 
MCX20-09 100 19.05 11.40 24.75 309 
MCX10-l0 1.00 94.65 1440 101.85 12.15 
MCX10-ll 1.00 26.05 105 26.58 59.82 
MCX10-12 1.00 23.70 3570 41.55 73.54 
MCX10-13 1,00 30,30 176.05 118.33 232.66 
MCX10-16 1.00 4.05 0.35 4.23 0.53 
MCX10-17 1.00 8.10 1,05 8.63 1.08 
MCX10-19 1.00 13.70 39.70 3355 7.92 
MCX10-20 1.00 705 9.70 1190 13.15 
MCX10-21 1.00 705 6.35 1023 1.50 
MCX10-22 1.00 12660 0.70 12695 15.91 
MCXlO-23 1.00 19.05 56.05 47.08 4.92 
MCX10-24 1.00 195.85 27.40 209.55 376.53 
MCX10-02 1.00 731.35 125.60 794.15 27.23 
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BIG FO, SEWER STUDY SUBAREA POPULATIc ROJECTIONS - PART 2 T, _ LUAPOP-2 

I SUBAREA lOne Index IpOp 1997 IEMP 1997 197 Eguiv Po~ 11997 Sewer Acres 

MCX10-03 1.00 33.30 1.35 33.98 16.50 
MCX1Q-04 1.00 100.60 4.75 102.98 45.66 
MCX10-05 1.00 53.30 2.05 54.33 6.80 
MCX10-06 1.00 247.50 12.55 253.78 74.89 
MCX1Q-07 1.00 280.85 47.05 304.38 14753 
MCX10-08 1.00 171.25 140.30 24140 12529 
MCX10-09 1.00 11.80 1.75 12.68 115.77 
MCX10-14 1.00 9.10 3.05 1063 72.87 
MCX10-15 1.00 10.75 10.40 1595 149.67 
MCXlO-18 1.00 17.05 49.05 41.58 3.03 
MCX20-02 1.00 540 10.05 1043 1.30 

SUB-TOTALS 32.00 2.84970 1,053.00 3,376.20 2,369.16 

B.F. CUR. + MC 9403 70,35573 14,952.05 77,831.75 13,28402 

B.F. TOT> MC 108.03 72,123.98 16,02850 80,138.23 15,06849 

BFOO035Q-S 100 6,310.18 2,60844 7,614.40 1,114.31 
BFOO0350-N 100 7,595.02 3,139.56 9,164.80 1,341.20 
TCWSC LINE 119 13,90520 5,748.00 16,779.20 2,455.51 

BF - TCWSC 58,218.78 10,280.50 63,35903 12,612.98 

BF-M.C. 55,369.08 9,227.50 59,982.83 10,243.82 

BF·MC·BFX 53,600.83 8,151.05 57,676.35 8.459.36 

BFOO0350-S 1.00 6,310.18 2,60844 7,61440 1,114.31 
BFOO0350·N 1.00 7,595.02 3,139.56 9,164.80 1,341.20 
BFOO0890·S 1.00 6,063.95 561.15 6,344.53 608.34 
TCWSC (REV.) 19,969.15 6,309.15 23,123.73 3,06385 

BFOO035Q-N 1.00 7,595.02 3,139.56 9,164.80 1,341.20 
BF000890·S 1.00 6,063.95 561.15 6,344.53 608.34 
NRH (BF) 13,658.97 3,700.71 15,509.33 1,949.54 

BFOO0380 1.00 11,104.55 2,048.80 12,128.95 1,311.38 
BFOO0890·W 1.00 1,246.11 115.31 1,303.77 125.01 
HALTOM (BF) 12,350.66 2,164.11 13,43272 1,436.39 

LFOO0410 1.00 11,337.50 3,337.50 13,00625 1,794.56 
EXTRA LF AREA 1.00 12,605.37 3,710.73 14,46074 1,995.25 
HAL TOM (BF+LF) 24,956.04 5,874.85 27,89346 3,431.63 
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). 
BIG FO, SEWER STUDY SUBAREA POPULATk ROJECTIONS - PART 2 

[SUBAREA -TOneliidex ]P5p fm~ 199f [97 Equiv Pop [1997 Sewer Acres 

NOTES: 

Refer to Drain. Area 
Map titled "Lower 
Big Fossil 
Watershed" included 
in TAB 1 of the report. 

DESIGN OPTIONS: 

1. TOTAL BIG FOSSIL 
LITTLE FOSSIL 
TOTAL 

1 b LESS MARINE CK 

Ie LESS INTEL 

1 d LESS LITTLE FOS 

2. LESS R. HILLS 

2b TCWSC (RH) 

3. FW. H.C. ONLY 

3b TCWSC (NRH,RH) 

NOTE: Options Which Ir 

03/12/2000, 11: 19 AM 

108.03 
1.00 

10903 

77.03 

77.03 

108.03 

108.03 

1.00 

109.03 

0.00 

72,123.98 16.028.50 80,138.23 15.068.49 
12.605.37 3,710.73 14,460.74 1,995.25 
84.729.35 19.739.23 94.59897 17,06373 

81.879.65 18.68623 91,222.77 14,694.57 

81.879.65 18.686.23 91,222.77 14,694.57 

72.123.98 16,02850 80,138.23 15,068.49 

78,419.17 17,130.79 86.984.57 15,949.42 

6.310.18 2,608.44 7.614.40 1,114.31 

64.76020 13,43008 71,475.24 13,999.89 

19.969.15 6,30915 23.123.73 3,063.85 
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BIGFG, SEWER STUDY SUBAREA POPULAT" ROJECTIONS· PART 2 T, _ LUAPOP·2 

I SUBAREA -- ]Onelndex=]POP1997-]EMP 1997 197 Equiv Pop 11997 Sewer Acres 

TOTALS BY CITY 

(1) Haslel 1 156 55 183 407 
(2) Hallom Cily 2 12,351 2,164 13,433 1,436 
(3) Watauga 19,185 1,775 20,073 1,925 
(4) N, Richand Hills 2 13,659 3,701 15,509 1,950 
(5) Richland Hills 6,310 2,608 7,614 1,114 
(6) Saginaw 343 152 419 608 
(7) Fort Worth 100 20,120 5,573 22,907 7,628 

Notes: 
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EXHIBIT "1" 

WA TERSHED SUB-AREA MAPS 
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1. This document is prepared in accordance with the 
provisions of Regional Facility Planning Contract No 
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Richland Hills and the TWOB, witl1 funding participation 
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1. This document is prepared in accordance with the 
provisions of Regional Facility Planning Contract No. 
99-483-308, dated 5I18f99. between the City of North 
Richland Hills and the TWOS, with funding participation 
by the City of Fort Worth, Hallom City and Richlafld Hills 

2. Watershed areas shown are based on watershed and 
drainage area maps included in the City of Fort Worth 
Sanitary Sewer Masterplan dated September, 1998, 
prepared by F~e and Nidlols, Inc., Montgomery 
Watson, and BI"OWTl & Root, Inc. Data furnished to KEF 
for this study by the City of Fort Worth Water Dept 
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EXHIBIT "J" 

REVISED R.O.W. PLAN MAPS 

SHOWING PROPOSED RELIEF SEWER 

ALIGNMENT AL TERNA TES 
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Notes: 

1_ This document is prepared in accordance with the 
provisions of Regional Facility Planning Contract No. 
99-483-308, dated 5118199, between the City of North 
Richland Hills and the TWOS, with funding participation 
by the City of Fort Worth, Haltom City and Richland Hills 

2. This drawing is based on a field survey prepared by 
Spooner & Associates, Inc., land SU/'\Ieyo!'S, 
{817-282-6981}, dated 11111f99, with R.O.w. document 
research by Universal Field Services, Inc. 
(918-494-7600), and KEF, Inc., (817-283-6211), with data 
plotted on property maps furnished by the Tarrant County 
Appraisal District 
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,. This dOC1.Jmanl is prepared in accordance with the 
provisions of Regional Facility Planning Contract No 
99-483--308, dated 5/18/99, between the City of Nonh 
Richland Hills and the TWD8, with funding partiCipation 
by the City of Fort Worth, Haltom City and Richland Hills 

2. This drawing is based on a field survey prepared by 
Spooner & Associates, Inc., land Surveyors. 
(817-282-6981), dated 11fl1f99. with R.OW, document 
research by Univen;al Reid Services, Inc. 
(918-494·7600), and KEF, Inc., (817-283-6211), with data 
plotted on property maps furnished by the Tarrant County 
Appraisal Disbict 
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1. This document is prepared in accordance with the 
provisions of Regional Facility Planning Contract No 
99-483-308, dated 5118199. between the City of North 
Richland Hills and the TWOB, with funding participation 
by the City of Fort Worth. Haltom City and Richland Hills. 

2. This drawing is based on a field survey prepared by 
Spooner & Associates. Inc .. land Surveyors, 
(817.282-6981), dated 11f11199, with R.OW. document 
research by Universal Field Services, Inc. 
(918-494-7600), and KEF, Inc., (817·283-6211). with data 
plotted on property maps furnished by the Tarrant County 
Appraisal District. 
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1. This document is prepared in accordance with the 
provisions of Regional Facility Planning Contmct No 
99483-308, dated 5(18199, between the City of North 
Richland Hills and the TWOB, with funding participation 
by the City of Fort Worth, Haltom City and Richland Hills 

2. This drawing is based on a field stJr.'ey prepared by 
Spooner & Associates. Inc., Land Surveyor.:;, 
(817-282-6981), dated 11/11199, with R_O.w. document 
research by Universal Field Services, Inc. 
(918-494.7S00), and KEF, Inc., (817-283-6211). with data 
plotted on property maps fumished by the Tarrant County 
Appraisal District. 
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1. This document is prepared in accordance with the 
provisions of Regional Facility Planning Contract No 
99-483-308, dated 5/18/99, between the City of North 
Richland Hills and the TWDB, with funding participation 
by the City of Fort Worth, Haltom City and Richland Hills. 

2. This drawing is based on a fl9ld survey prepared by 
Spooner & Associates, Inc., Land Surveyors, 
(817-282-8981), dated 11/11/99, with RO.W. document 
research by Universal Field Services, Inc. 
(918-494-7600), and KEF. Inc,. (817-283--£211), with data 
plaited on property maps furnished by the Tarrant County 
Appraisal Disbicl 
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