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CITY OF COPPELL
WATER & WASTEWATER IMPACT FEE UPDATE

A. GENERAL

The engineering analysis portion of the 2018-2028 Water and Wastewater Impact Fee Update
determines utilized-capacity cost of the major water distribution facilities and wastewater
collection facilities between the year 2018 and the year 2028. City facilities, eligible for impact
fee reimbursement, include pump stations, water storage tanks, water transmission lines,
wastewater lift stations, force mains, and wastewater trunk lines. The study period is a ten-year
period with 2018 as the base year. The engineering analysis of the water and wastewater systems
is based on the projected land uses for buildout (prepared by others) and is based on the existing

and proposed infrastructure that is required to provide service for new development.

The City's Water Distribution System Master Plan and Wastewater Collection System Master
Plan were updated and reviewed as part of this study. This 2018 Water and Wastewater Impact
Fee Update reflects the capital improvements shown by the Master Plans. The Master Plans are
based on the future land use plan from the City’s 2030 Comprehensive Plan adopted by the City
Council in 2011 by ordinance number 91500-A-559.

B. COST OF FACILITIES

Actual project costs for the existing elements of the water distribution and wastewater collection
system are from the water, wastewater, and roadway impact fee analysis, completed by Freese
and Nichols, Inc., dated February 2012. Project costs for proposed lines and facilities are
estimated by referencing costs of recently bid projects similar in nature and include an allowance

for the estimated associated costs of engineering, land rights, and financing.

C. UTILIZED CAPACITY

Utilized capacities for the water distribution and wastewater collection systems infrastructure
items are calculated based on flows derived with the population growth projections of the City’s
2030 Comprehensive Plan. 2018 and 2028 design flows are compared as ratios to the buildout
design flows for each eligible infrastructure item in the water distribution and wastewater
collection systems. Utilized capacities of the existing and proposed improvements in the period
are applied to the total project costs to calculate the dollar value associated with the growth in the

ten-year period.
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D. SUMMARY OF IMPACT FEE REPORTS

There were minor changes for the water and wastewater systems based on anticipated
development over the 2018 to 2028 planning period. The master planning efforts include
organized systematic approaches to expand capacity and service for new development. This
Impact Fee Analysis follows Master Plans and utilizes hydraulic modeling for both the water and

wastewater systems.

In 2018, the City’s existing Water System Master Plan was updated for the City of Coppell. The
master plan also determined the capital improvements needed to meet future demand rates. These
improvements include water lines that would close loops in the system to help improve water
quality. Based on the proposed design, this impact fee update was created to aid the City in

implementation of the capital improvement plan.

Likewise, in 2018, the City’s existing Wastewater System Master Plan was updated. The City
currently operates and maintains two municipal lift stations, both of which are expected to

remain in service through 2028 and at buildout.

E. METHOD

For the creation of the Master Plans, digital Hydraulic models were created for both the Water
and Wastewater Systems which simulate the hydraulic responses of the systems to the various
demands. The hydraulic models include 2018, 2028 and buildout (2030) scenarios. Demands, or
flows, were distributed to the water model nodes and to the wastewater model manholes for each
scenario. The demands were based on the City population projections and land use distributions
as shown in the City’s 2030 Comprehensive Plan. The scenarios include the proposed lines,
facilities and pumps that were determined to be necessary by the Master Plans. 48-hour
(wastewater) and 72-hour (water) extended period simulations were run for each scenario, and
the resulting flow rates were used as the basis for the utilized capacity calculations over the

10-year study period.
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LAND USE ASSUMPTIONS SUMMARY

The City’s 2030 Comprehensive Plan, determined populations for buildout land use conditions.
Those projections determined a buildout population of 42,636 to be reached in 2030. A
population of 41,100 was estimated for 2018 according to the City’s website. For this update, a
population of 42,380 was linearly extrapolated from the City’s 2016 Comprehensive Plan for
2028. Table 1 shows those population growth assumptions.

Table 1: Population Growth Assumption

Buildout
2018 2028 (2030)
Population 41,100 42,380 42,636
% of Buildout 96% 99% 100%
2018 to 2028 Population Growth: 3%

The future land use plan classified the parcels of land in the planning area by land use types (i.e.;
residential, industrial, commercial). Maps were provided by the City for the future land uses

which display the composition and distribution of the City’s water and wastewater users.

G. LIVING UNIT EQUIVALENCY CALCULATION

The approach taken to relate growth of the City to the existing and future users was to apply the
growth to the number and type of existing connections to the water system. Residential and
commercial connections to the water system each require a water meter, and those meters can
vary in flow rate capacity, by size. A connection with a high-capacity water meter can cause
larger demands on the water system because they draw water from the system at a greater rate,
and thus a proportionally larger maximum impact fee can be charged to those higher capacity
connections. Additionally, wastewater production rates generally relate to the water usage rates,
and therefore the same mechanism was applied for the wastewater collection system maximum

impact fee calculation.

2018-2028 Impact Fee Update
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Maximum impact fee values were calculated for the various water meter size connections by
assigning unitless Living Unit Equivalency (LUE) values to each meter size, based on the flow
rate capacities of the meters. The LUE values allow for ratios of capacity to be developed for
projection of the calculated maximum impact fee values. The American Water Works
Association Standards for Water Meters provides the table of continuous duty maximum flow

rates that were used for the LUE assignment, as shown in Table 2.

Table 2: Living Unit Equivalencies For Various Types and Sizes of Water Meters

FlowRate | Ratio to %”
Meter Type | Meter Size (gpm) W Meter
Simple ¥4 15 1
Simple 1” 25 1.7
Simple 115" 50 3.3
Simple 2" 80 53
Compound 2» 80 5.3
Turbine 2% 100 0.
Compound . 160 10.7
Turbine g 240 16
Compound 4» 250 16.7
Turbine 4> 420 28
Compound 6” 500 333
Turbine 6” 920 61.3
Compound 8” 800 333
Turbine 8” 1,600 106.7
Compound 10” 2,300 153.3
Turbine 10” 2,500 166.7
Turbine 12* 3,300 220

(@) Source: AWWA Standard C700 (1995) - C703 (1996)

2018-2028 Impact Fee Update
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H. CURRENT METER COUNT & ESTIMATION OF SERVICE UNITS

Existing water meter counts in 2018 were provided by the City, by size. Table 3 —Living Unit
Equivalent table show the conversion of the existing meter counts to Living Units, and the

projection of future Living Units at the end of the study period, based on the anticipated growth

from the City’s 2030 Comprehensive Plan.

Table 3: 2018 - 2028 Living Unit Equivalents (LUE) By Meter Size

2018 2028
= New
Existing Projected Living Units
Water lelng Total Water Total During
Meter Meter | Units per | Living Meter | Living Units | Lijving Impact Fee
Size Count® | Meter ™ Units Count | per Meter @ | Units Period
3/4” - 5/8| 12,055 1.0 12,055 12,430 1.0 12,430 375
1” 470 1.7 799 485 1.7 825 26
14" 140 3.3 462 144 33 475 13
2 634 6.7 4,248 654 6.7 4,382 134
3’ 13 16.0 208 13 16.0 208 0
47 10 28.0 280 10 28.0 280 0
6" 5 61.3 307 5 61.3 307 0
8” 14 106.7 1,494 14 106.7 1,494 0
10” 166.7 0 166.7 0 0
12” 220.0 0 220.0 0 0
Totals: 13,341 19,853 13,755 20,401 548
(@ Number of meters within City Limits
) Derived from AWWA C700 - C703 standards Jor continuous rated flow performance of meters, scaled
to 3/4" meter
-5- 2018-2028 Impact Fee Update
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I. WATER DISTRIBUTION SYSTEM

The hydraulic water model scenarios, 2018, 2028 and buildout, conform to the City's Water
Distribution System Master Plan, and were used for the ten-year review period analysis. The
proposed waterlines, as shown by the Master Plan, were determined necessary for service to the

projected populations and land uses.

The hydraulic analysis was performed utilizing H2ZONET version 14 computer software to aid in
developing an overall system of water lines, storage facilities and pump stations required to serve
the area within the planning boundary. A 72-hour Extended Period Simulation (EPS) hydraulic
models were created for the buildout condition and for the year 2018 (existing) water distribution
system condition with maximum daily, maximum hourly, and minimum hourly demands
simulated through a 72-hour diurnal curve. Demand rate changes, observed by the hydraulic

model over the 10-year study period, were used for the utilized capacity calculations.

1) Population

According to the City’s 2030 Comprehensive Plan, the buildout population is expected to be
reached around the year 2030, but could change with actual growth, changes in economic
conditions or changes in development impacts. Since the estimated water demand in this
analysis is based on growth projections, any future change will directly affect estimated
demand rates and facility needs. The densities used for calculating the buildout residential

population are shown on Table 4.

Table 4: Residential Unit and Population Densities

Units Population
Land Use Per Acre Per Unit
Residential Neighborhood 3.0 3.0
Urban Residential Neighborhood 8.0 3.0
Mixed Use Residential 15.0 2.0
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2) Water Supply

When the City of Coppell reaches its ultimate development, it will have an estimated
population of 42,636 people. Based on water demands developed for this study, this
population will yield a total maximum daily demand for treated water of approximately 23.9

million gallons per day (MGD).

Currently, the City of Coppell receives its treated water supply from Dallas Water Utilities
(DWU) at the Village Parkway Pump Station. The water supplied to the City is transmitted
through a 60-inch water line that supplies the Village Parkway Pump Station.

Table 5 below shows the current and projected maximum day supply requirements at the

Village Parkway Pump Station.

Table 5: Water Supply Requirements

; ; Maximum Day Supply Required (MGD)
DWU Delivery Point 2018 Buildout
Village Parkway Pump Station 22.7 23.9

3) Water Distribution System Demands

Analysis and design of the proposed water distribution system is based on the anticipated
maximum water demand and the proposed future land use, including residential population
and non-residential acreage projections, in the City of Coppell. Based on available
information, a maximum daily residential demand of 400 gallons per capita per day (gpcd)

has been utilized for this analysis.

For the purpose of distributing the non-residential demands within the hydraulic model for
this analysis, non-residential areas, as dictated by the City and their Proposed Land Use
Map, were measured. Based on other North Texas communities, per acre demands for the

non-residential areas were established.

Table 6 summarizes the residential demand rates in gallons per capita per day (g.p.c.d.) and
non-residential demand rates in gallons per acre per day (g.p.a.d.) utilized in calculating

Coppell’s buildout maximum day and hour water demands.
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Table 6: Design Water Demand Rates

Residential Non-Residential
Max Day | Max. Hour | Max. Day | Max. Hour
Per Capita | Per Capita | Per Acre Per Acre
Land Use g.p-c.d. g.p.c.d. g.p.a.d. g.p.a.d.

Residential Neighborhood 400 800

[Urban Residential Neighborhood 400 800

Mixed Use Residential 400 800

Mixed Use Non-Residential 3,000 6,000
Neighborhood Center Commercial 2,000 4,000
Old Coppell Historic District 2,000 4,000
[Freeway Special District 2,500 5,000
Industrial Special District 2,500 5,000
Parks & Open Space 250 500

The calculated water demands, for the two land uses within the City’s planning area at

buildout, are summarized in Table 7 and Table 8 summarizes the Maximum Daily and

Maximum Hourly Demands.

Table 7: Buildout Design Water Demands By Land Use

Maximum Daily | Maximum Hourly
Demand Demand
Land Use (MGD) (MGD)
Residential el 34.1
Non-Residential 6.8 13.7
Total: 23.9 47.8

Table 8: Design Water Demands

Maximum Daily Maximum Hourly
Scenario Demand (MGD) Demand (MGD)
2018 Demand (MGD) 22.7 45.4
Buildout Demand 239 47.8
(MGD) '
j\clerical\coppell\2018-111 wé&ww & thoroughfare\reports\03-report.dacx -8- 2018-2028 Impact Fee Update




4) Water Distribution System Hydraulic Analysis

Analysis of the buildout water distribution system is based on the ultimate water demand
anticipated and the geographical distribution of the water demand. The design of the
proposed water distribution system is based on three separate demand conditions. The first
condition is used to determine the buildout supply from purchased treated water from Dallas
Water Utilities (DWU) which is based on the maximum daily demand. This demand rate is
the minimum supply and minimum pumping required by the system. The second condition
utilizes the maximum hourly demand rate on the day of maximum demand. Maximum
hourly demand rates are used to size distribution lines and to determine the volume of
elevated storage. The size of existing and proposed distribution lines is shown on the
Master Plan Map presented at the end of this report. The third condition is the minimum
hourly demand rate on the day of maximum demand. This rate is used to analyze the refill
rates of elevated storage. These three demand conditions were modeled over a three-day
period (72 hours) with an Extended Period Simulation (EPS). The 72-hour EPS was
developed with the use of a diurnal curve that is used to peak the water demand in the model
from a minimum hourly demand condition through a maximum daily demand condition and
to a maximum hourly demand condition. Figure 1 shows the diurnal curve used in this
analysis, which was developed based on demand studies completed for comparable

communities in North Central Texas.
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a) Village Parkway Pump Station

The City of Coppell is currently operating one pump station, the Village Parkway Pump
Station. The current firm capacity of the Village Parkway Pump Station, with the
largest pump out of service, is estimated to be 40.3 MGD. The TCEQ requires the firm
capacity of the pump station be calculated with the largest pump out of service. The
Village Parkway Pump Station is located on the northeast corner of MacArthur
Boulevard and Sandy Lake Road. The existing pump facilities include two 5.0 MGD
pumps, three 10.1 MGD pumps and one 13.0 MGD pump. Using the actual pump
curves provided by the City, and construction record drawings showing the Village
Parkway Pump Station layout, the pump station piping, pumps and ground storage tanks
were included in the model. The Village Parkway Pump Station cannot be readily
expanded. Therefore, the Village Parkway Pump Station it considered to be at its

ultimate capacity.

Table 9, below, illustrates an overview of the pump and motor performance data for the

existing Village Parkway Pump Station.

Table 9: Village Parkway Pump Station Overview

Pump Rated Capacity
No. Flow @ TDH

1 10.1 MGD @ 215° TDH

2 10.1 MGD @ 215° TDH

3 10.1 MGD @ 215° TDH

4 13.0MGD @ 210’ TDH

5 5.0 MGD @ 200" TDH

6 5.0 MGD @ 200"TDH
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b) Ground Storage Reservoirs

Ground storage within the system is necessary to provide a dependable supply during
periods of high demand, emergencies or disruption in supply. The volume of ground
storage in this report was designed to match the pump stations’ pumping capacity in
MGD for a draw down period of 6 hours, or a 12-hour average day demand draw down.
This volume provides for a reasonable level of protection against interruptions in water
supply from DWU during the critical demand period. Using this approach, it is
recommended that no less than 10 million gallons of ground storage be available at

buildout.

Presently there is 10.0-million gallons of ground storage in the City of Coppell, all
located at the Village Parkway Pump Station. A summary of the existing ground

storage is shown in Table 10.

Table 10: Ground Storage Reservoir Overview

Tank Name Location Size (MG)
©) 5 Village Parkway Pump
E Village Parkway No. 1 Gt 6.0
w2
£ . Village Parkway Pump
A Village Parkway No. 2 Station 4.0
GROUND STORAGE RESERVOIR GRAND TOTAL 10.0
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¢) Elevated Storage

The City’s existing elevated storage includes the 1.5-Million Gallon Southwestern
Elevated Storage Tank located on the north side of Southwestern Boulevard between
Coppell Road and Freeport Parkway, and the 2.0-Million Gallon Wagon Wheel
Elevated Tank located off of Northpoint Drive, east of Royal Lane. In addition to
serving as a regulator for the systems water pressure and providing emergency pressure
during potential power outages at the pump stations, elevated storage in a distribution
system serves as a source of supply when the system demand exceeds the ability to
provide water by pumping alone. As previously stated, this normally occurs during the

maximum hour demand situation.

In the City of Coppell system, the buildout maximum hourly demand has been
estimated to be 47.8 MGD. Using an elevated storage drawdown time of 6 hours, an
additional 14 MGD can be contributed from the existing 3.5 million gallons of elevated

storage. Table 11, below, summarizes the existing capacities.

Table 11: Elevated Storage Tank Overview

Tank Name Location Size (MG)

Q Southwestern Blvd.
é Southwestern Tank s Choppsll Redl 1.5
%)
= Royal L d
A oyal Lane an

Wagon Wheel Tank Northpoint Drive 2.0
ELEVATED STORAGE TANK GRAND TOTAL Jo
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d) Fire Flow Analysis

A fire hydrant is an element of the water distribution system that provides for public
fire-protection service. The usage of a fire hydrant as a source of water for fighting a
fire is the primary purpose for which the element is installed. A fire flow analysis was
performed on the water distribution system utilizing the computer software. Each
service area was analyzed for fire protection during the maximum daily demand at
buildout. Every junction node in each of the service areas was analyzed in order to

meet the following constraints, which meet or exceed TECQ standards:

» Minimum Fire Flow Required for a Given Junction (1 hydrant) -
1.44 mgd (1,000 gpm)

P Residual Pressure at the Fire Flow Junction - 20 psi

P Minimum Acceptable System Pressure with a Fire in the System - 35 psi

A single fire hydrant has a maximum discharge rate of 1.44 MGD (1,000 gpm). The
analysis consisted of placing up to 1.44 MGD (the equivalent of using one fire hydrant
with 3 outlet nozzles) at each junction node and requiring the water distribution system
to maintain minimum pressures. All the junction nodes in the planning area were
analyzed in the buildout model. A fire flow was added to a junction node during the
maximum daily demand run to determine if the system could deliver the required fire
flow while maintaining a residual pressure at the node of 20-psi. In addition, all other
nodes were checked to determine if pressures within the system could be maintained at
a minimum design pressure 35-psi. The results indicate that the water distribution

system is capable of providing adequate fire flows based on the stated assumptions.
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5) Capital Improvement Program

The additions to the water distribution system during the study period are shown in Figure 2

- 2018-2028 Water Impact Fee C.I.P. Map, on the following page. Proposed transmission

main and distribution line projects are listed in Appendix A.

6) Water System Impact Fee Summary

Appendix A includes the calculations for the impact fee eligible projects that were

determined to have utilized capacity during the study period. Total project costs and utilized

capacity costs for the impact fee projects are summarized in Table 12.

Table 12: 2018-2028 Water Distribution System Utilized Capacity Summary

Total 20-year

Utilized Capacity

Project Cost During Fee Period
Water System (&) %

Existing Water Facilities $4,504,082 $180,163

Existing Transmission / Distribution Lines $10,600,286 $787,631

Existing Water System Planning $49,400 $49,400

Existing Water System Subtotal: $15,153,768 $1,017,194
Proposed Transmission / Distribution

Lines $464,784 $438,062

Proposed Water System Subtotal: $464,784 $438,062

Total: $15,618,552 $1,455,256

The total 20-year project costs and utilized capacity costs over the study period

include costs of construction, engineering, land rights and financing.
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J. WASTEWATER COLLECTION SYSTEM

The wastewater collection system components in the impact fee analysis include existing and
proposed trunk sewer lines, wastewater lift stations, and force mains. The City’s wastewater is
conveyed to, and treated by a regional provider, the Dallas Water Utilities (DWU) Department.
The DWU wastewater conveyance or treatment facilities are excluded from this impact fee

update.

1) Hydraulic Wastewater System Model

The hydraulic wastewater system model updates were performed in InfoSewer, an ArcGIS-
based modeling software utilized for planning, design, and analysis of wastewater collection
systems. The hydraulic modeling files from the City’s previous impact fee update were
obtained from the City and used as the framework to update the hydraulic modeling

scenarios for the existing (2018), 10-year (2028) and buildout development conditions.

Development of wastewater flows to be injected into the model were determined using flow
monitoring data collected as part of the City’s 2015 wastewater flow meter study. The City
provided the 2015 Flow Monitoring report, dated August 2016 and prepared by RIN Group.
The flow data collected was extracted from the report and used as the basis for
determination of dry and wet weather model loadings. Unique diurnal patterns, which
represent the variation in quantity of flow throughout a typical 24-hour cycle, were
developed for each of the twenty-two flow meter basins previously studied. These diurnal
patterns are the mechanism used by the model to convert average dry weather flows into

peak dry weather flow.

The previously collected flow meter data was also used to estimate rainfall derived inflow
and infiltration (RDI/I). The method used to estimate RDI/I is referred to as the RTK
Hydrograph Method. This method required development of parameters simulating the
systems fast, moderate and slow response to RDI/I. The variables in the so called RTK

Method are further described as follows.

o R: The fraction of Rainfall over the watershed entering the sewer
il The Time to peak RDII flow
K: The ratio of time to recession (recovery) to T

The dry and wet weather flows were populated, and updated hydraulic models were used to
determine utilized capacities for the existing and proposed system components over the 10-

year study period.
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2) Existing Wastewater Collection Lines

The wastewater collection system analysis considers all drainage basins within the planning
area but is typically narrowed to analyze those pipe sizes 12-inches in diameter and larger.
Eliminating line sizes smaller than 12-inches in diameter from the study leaves only the
interceptor and trunk lines to be included. For existing Impact Fee projects, actual costs
were utilized where known. Eligible existing wastewater collection lines are shown on
Figure 3. The existing collection system lines were found to have capacity for future

growth as projected, and therefore, no proposed collection lines are required.

3) Existing Wastewater System Facilities

Table 13 shows the major existing wastewater lift stations and the firm pumping capacities.

Two existing wastewater facilities were included in the impact fee calculations.

Table 13: Existing Wastewater Lift Stations

Existing Wastewater FIRM* Pumping
Lift Station Name Number of Pumps Capacity
Sandy Lake 3 4.5 MGD
DeForest 3 14.4 MGD

* FIRM pumping capacity neglects capacity of largest installed pump.

4) Capital Improvement Program

No eligible wastewater system improvements are required during the study period.

K. WASTEWATER COLLECTION SYSTEM IMPACT FEE SUMMARY

Appendix B includes the calculations for the impact fee eligible projects that were determined to
have utilized capacity during the study period. Total project costs and utilized capacity costs for

the impact fee projects are summarized in Table 14.

Table 14: 2018-2028 Wastewater System Impact Fee Utilized Capacity Summary

Total 20-year Utilized Capacity
Project Cost During Fee Period
Wastewater System $) ()
Existing Wastewater Facilities $10,684,855 $213,697
Existing Trunk Sewer Lines 510,304,388 $222,216
Existing Wastewater System Planning $52,700 $52,700
Total: $21,041,943 $488,613
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L. CALCULATION OF MAXIMUM IMPACT FEES

Impact fees for the water and wastewater systems are calculated separately by dividing the total
existing and proposed utilized capacity cost of the capital improvements or facility expansions
necessitated and attributable to new development in the service area within the next ten years by
the number of living units anticipated to be added to Coppell within the next ten years. The
calculated cost per new LUE is then divided by two, per Chapter 395 of the Local Government

Code. The calculated maximum impact fee for each meter size is shown below.

Eligible Existing Utilized Cost + Eligible Proposed Utilized Cost
Number of New Living Unit Equivalent over the Next 10 Years

Water Impact Fee =

= $1,017,194 + $438,062 $1,455,256
548 548
Calculated Impact Fee = §  2,655,58
Allowable Maximum Water Impact Fee: (Max Impact Fee x 50% )* = $ 1,327 79

* - Maximum allowable impact fee is 50% of the maximum calculated impact fee per Chapter 395 LGC

Allowable Maximum Wastewater Impact Fee: (Max Impact Fee x 50% ) = $ 445.81

Eligible Existing Utilized Cost + Eligible Proposed Utilized Cost
Number of New Living Unit Equivalent over the Next 10 Years

Wastewater Impact Fee =

$488,613 + $0 $488,613
548 548

Calculated Impact Fee = §$___ 891.63

* - Maximum allowable impact fee is 50% of the maximum calculated impact fee per Chapter 395 LGC

The calculations herein assigned a LUE of 1.0 to 3/4” - 5/8” water meters which is the typical
size for residential applications, and therefore the calculated maximum impact fees are for those
residentially sized meters with a LUE value of 1.0. Connections which use larger meter sizes
may be charged higher fees. Table 15 provides the allowable maximum fee for the various size

meters.

The maximum water impact fee collected over the 10-year period would be $727,628.92, based
on the projected 548 Living Unit Equivalents. The maximum wastewater impact fee collected
over the 10-year period would be $244,303.88, based on the projected 548 Living Unit

Equivalents.
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Table 15: Allowable Maximum Fee Per Living Unit Equivalent AND Per Meter Size and Type

50% Max . Water Impact fee /LUE ......cccccvvvinviiennnennns $1,327.79
50% Max . Wastewater Impact fee /[LUE ........ccovvveennns $445.81
Meter Meter Maximum Impact Fee
Type Size LUE Water | Wastewater Total

Simple 3/4" -5/8" 1 $1,327.79 $445.81 $1,773.60
Simple i 1.7 $2,257.24 $757.89 $3,015.13
Simple 1-1/2" 3.3 $4,381.70 $1,471.19 $5,852.89
Simple 2" 5.3 $7,037.28 $2.362.82 $9,400.10
Compound " 5.3 $7,037.28 $2,362.82 $9.400.10
Turbine 2" 6.7 $8,896.18 $2,986.96 $11,883.14
Compound 3" 10.7 $14,207.34 $4,770.22 | $18,977.55
Turbine 3 16 $21,244.61 $7,133.04 $28,377.65
Compound 4" 16.7 $22,174.06 $7.445.11 $29,619.17
Turbine 4" 28 $37,178.07 $12,482.81 $49,660.89
Compound 6" 33.3 $44,215.35 | $14,845.63 | $59,060.98
Turbine 6" 61.3 $81,393.42 $27,328.45 | $108,721.87
Compound 8" 53.3 $70,771.12 | $23,761.93 | $94,533.05
Turbine 8" 106.7 $141,675.01 $47,568.44 | $189,243.45
Compound 10" 153.3 $203,549.95 $68,343.41 | $271,893.36
Turbine 10" 166.7 $221,342.31 $74,317.32 | $295,659.64
Turbine 12" 220 $292,113.43 $98,079.25 | $390,192.68
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CITY OF COPPELL
THOROUGHFARE CAPITAL IMPROVEMENT PLAN

ROADWAY IMPACT FEES

A. LAND USE ASSUMPTIONS BY ROADWAY SERVICE AREA

One of the initial steps in developing roadway impact fees includes the identification of data related
to the planned land uses for land within the City of Coppell city limits by roadway service area, as
identified in Figure 4 (page 23). A summary of the land use data by roadway service area is provided
in Table 16 below.

Table 16 - Summary of Land Use Data
City of Coppell 2018 Roadway Impact Fee Study

Service Land Use: | Residential | Office Retail Industrial [Public/Institutional|Parks/Open Space
Area Unit: Dwelling Uni Acres Acres Acres Acres Acres
. 2018 13,887 496 336 1,445 30 1,963
1 o 2028 14,525 709 407 1,445 26 1,560
> [ Ultimate 14,653 709 407 1,445 26 1,549

B. CAPITAL IMPROVEMENT PLAN

The capital improvement plan (CIP) includes projects intended for construction by the City of Coppell
in the next 10 years to serve both existing and future development. In order to be funded by roadway

impact fees, a roadway project must be included in the 10-year CIP.

1) Existing Facilities

The City of Coppell major roadway and collector street system is mostly developed at this time.
Almost all of the roadways in the City are built to current thoroughfare plan standards. All of the
proposed roadway segments on the thoroughfare plan currently exist.

The existing major roadways within the City or near the City Limits under the operation and
maintenance jurisdiction of the Texas Department of Transportation (TxDOT) include Interstate 635
(IH 635) and State Highway 121 (SH 121). Existing Boulevards include Belt Line Road, Bethel
Road, Denton Tap Road, Freeport Parkway, MacArthur Boulevard, Parkway Boulevard, Royal Lane,
and Sandy Lake Road.

2) Proposed Facilities

The City of Coppell Thoroughfare Plan is the basis for development of the future street system. The
thoroughfare system is a conventional network conforming to a hierarchical, functional classification

system developed to support the forecast traffic demands of future land use.

The highest classification of roadway is the Boulevard type. These roadways are generally multiple

lanes (4 or 6) with medians that serve the function of controlling access, separating opposing traffic
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movements and providing an area for the storage of left turning vehicles. The lower classifications
are the Avenue facilities that are developed to serve the adjoining developments. The character of

the developments served should determine the sizes and alignments of Avenue roadways.

3) Capital Improvement Plan for Roadway Impact Fees

All roadways included in the Thoroughfare Plan were considered for inclusion in the Capital
Improvement Plan (CIP). The thoroughfare facilities determined for inclusion in the Capital
Improvement Plan of this study are tabulated in Table 17A (page 25) and graphically illustrated in
Figure 5 (page 26). The projects identified were developed based on existing Boulevard sections
which are not currently built to the ultimate configuration where the median was wide enough to
provide an additional lane in each direction. The turn lane improvements (right turn and dual left
turn) were identified based on an engineering review of Boulevard-Boulevard intersections where
turn lanes were not provided in all directions. Under existing State Statute, a municipalities’ cost
associated with TxDOT facilities can be financed with impact fees. Each listed project includes a
description of the planned improvements, the approximate project length, and an engineer’s opinion
of probable cost to the City. The probable construction costs for these projects were prepared without
the benefit of a detailed preliminary engineering study for each project and were developed based on
previous roadway project construction bids. All roadways included in the 2018 CIP are identified in
the City of Coppell Thoroughfare Plan.

Recoupment costs for projects completed as part of the previous CIP are shown in Table 17B (page
27). These are projects which have previously been built to serve existing and future roadway needs.
The construction costs for these recoupment projects were obtained from information provided in the

previous Roadway Impact Fee study.

For both the CIP and recoupment projects, the costs shown include only those costs that will be paid
for or has been paid for by the City of Coppell. Financing costs for both of these types of projects

were also included in the total estimated cost with an assumed interest rate of 5%.
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Figure 5 - City of Coppell Proposed Capital Improvement Projects
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C. IMPACT FEE CALCULATION

After the land use assumptions and CIP have been finalized, this information is used to determine the
maximum fee per service unit (impact fee) that can be charged by the City for new developments.
The fee is calculated by dividing the costs of the capital improvements identified as necessary to serve
growth forecast to occur during the 10-year planning period (CIP) by the number of service units of
growth forecast to occur (using the land use assumptions). The specific steps, as described in

following paragraphs of this section include:
1) Determination of a standard service unit;
2) Identification of service areas for the City;

3) Analysis of the total capacity, level of current usage, and commitment for usage of

capacity of existing improvements;

4) Identification of that portion of the total capital improvements necessary to serve the

projected growth over the next 10-year period;

5) Determination of the “standard service unit” and equivalency tables establishing the ratio

of a service unit to the types of land use forecast for growth;

6) Calculating the resulting eligible costs per service unit (impact fee) for new developments

in the service area.
1) Service Unit

To determine the impact fee rate applied to thoroughfare facilities the standard service unit selected
was “PM Peak Hour Vehicle-Miles.” This service unit can be obtained by multiplying the number
of trips generated (vehicles) by a specific land use type during the PM peak hour by the average trip
length (miles) for that land use. The PM peak hour was chosen because it is usually considered the
critical time, with the most vehicles, for roadway analyses. The trip generation data were directly
obtained or derived for each defined land use type from the Trip Generation Manual, 10" Edition of
the Institute of Transportation Engineers, which is the standard data reference to determine vehicle
trip generation characteristics of particular land use types and densities. Trip length information for
each land use specified was based on data developed for the Dallas-Fort Worth area by the North
Central Texas Council of Governments (NCTCOG). The trip length was set at a maximum of
three (3) miles for any land use, as this trip length was assumed to be the maximum average distance
a trip would travel on roadways within the service area in the City of Coppell. Table 18 (page 29)

shows the typical service units for each land use type used in developing the roadway impact fees.
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Table 18 - Service Unit Calculation by Land Use Type
City of Coppell 2018 Roadway Impact Fee Study

. PM Peak Trips' | Trip Length? | PM Peak Hour
Variable . . . .

(vehicles) (miles) Vehicle-Miles
Residential Dwelling Unit 0.99 3.0 2.97
Office 1,000 ft? 1.15 3.0 3.45
Commercial / Retail 1,000 ft? 3.81 3.0 11.43
Industrial 1,000 ft? 0.63 3.0 1.89
Public and Institutional 1,000 ft? 1.04 3.0 3.12
Parks and Open Space Acre 6.22 3.0 18.66

" Based on [TE Trip Generation Manual, 10 Edition
2 Based on FHWA National Household Travel Survey (2017)

2) Service Areas

The State Statute governing the imposition of development impact fees require that collection and
expenditure of fees imposed for street facilities “...is limited to an area within the corporate
boundaries of the political subdivision and shall not exceed six miles.” To comply with this State
Law, one service area (Service Area 1) was established for the City of Coppell to ensure that funds
are spent within six miles of where they are collected. The service area is shown in Figure 4 (page
23). The service areas include all of the developable land within the existing city limits of Coppell.

3) Analysis of Existing, 10-Year and Ultimate Demand & Capacity

The land use assumption data provided by Birkhoff, Hendricks & Carter (BHC) and available in the
City of Coppell 2030 Master Plan was converted to the standard service unit (vehicle-miles) by
applying the trip generation and trip length data provided in Table 18. These results were used to
provide an estimate of the existing demand/service units (vehicle-miles) within the service area, as
well as to forecast the growth in demand/service units for both the next 10-year period (2018-2028)
and the ultimate development of the City of Coppell. This demand is then compared to the ultimate
service units (capacity) for the City. Table 19 below shows the portion of ultimate build-out service

units (capacity) that will be attributable to growth within the next 10 years.

Table 19 - Summary of Vehicle-Mileage Distribution by Development Period
City of Coppell 2018 Roadway Impact Fee Study

Existing 2018 - 2028 Year 2028 - Ultimate
. ; : Portion of Vehicle-Miles Portion of Vehicle-Miles Portion of "
S::‘é':e Veh'::i’;""es Ultimate Added Ultimate Added Ultimate Vegi':;:_:;;es
Vehicle-Miles 2018-2028 Vehicle-Miles | 2028 - Ultimate| Vehicle-Miles
1 143,942 0.9545 6,865 0.0455 0 0.0000 150,807
Total 143,942 6,865 0 150,807

4) Capital Improvements Costs Necessary to Serve 10-Year Growth

The total costs for implementing the roadway CIP were identified previously in Tables 17A and 17B.
The street facility improvements identified in the CIP will logically serve all existing and future

growth by improved safety and drainage characteristics. Therefore, the 10-year eligible costs have
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been proportioned as the ratio of the 10-year growth to the total number of service units determined
for build-out, as provided in Table 19 (page 29). Table 20 below presents a summary of the roadway

capital improvement costs for the service area.

Table 20 - Summary of Capital Improvement Cost by Service Area
City of Coppell 2018 Roadway Impact Fee Study

< Portion of Capacity of Cost of Thoroughfare
Service Zone Cost of Th hf Attrib (st oG h
e Thoroughfare oroughfare Attributed Attributed to Growt
to Growth (2018 - 2028) (2018 - 2028)
1 $53,699,475.00 0.0455 $2,443,326.11
Totals $53,699,475.00 $2,443,326.11

In order to maintain the equity of impact fee assessment, the cost for streets included in the 10-year
Capital Improvement Plan will include the total cost of the street facilities, not reduced by any
expected participation. Rather, construction by a developer of an arterial facility within or off-site

should be treated as a credit to the impact fee assessment.

5) Determination of Standard Service Unit Equivalency

Table 21 below presents the derivation of service unit equivalents for each of the six defined land use
types. The service unit equivalents are referenced to and based on the residential land use. That is,
the vehicle-miles/development unit for each land use are provided as a ratio of that land use to the
residential land use.

Table 21 - Thoroughfare Land Use Equivalency
City of Coppell 2018 Roadway Impact Fee Study

Land Use Develor-:ment Veh-Miles / Development Unit SU Equivalency
Unit (1) (2)
Residential Dwelling Unit 2.97 1.00
Office 1,000 ft? 3.45 1.16
Commercial / Retail 1,000 ft? 11.43 3.85
Industrial 1,000 ft? 1.89 0.64
Public and Insitutional 1,000 ft2 3.12 1.05
Parks and Open Space Acre 18.66 6.28

Notes:
(1) Based on data fromthe ITE Trip Generation Manual (10th Edition) and FHWA National Household Travel Survey (2017)
(2) Ratio of each land use to service unit of Residential

6) Cost Per Service Unit (Impact Fee) Calculation

Table 22 (page 31) presents a summary of the calculations and resulting capital improvement costs
attributable to growth per service unit, which represents the maximum calculated impact fee. This
fee is calculated by taking the cost of the CIP attributable to growth in the next 10 years (Table 20)
and dividing it by the estimated growth, or the number of new service units (Table 19), in the next 10

years.

Coppell Roadway Tmpact Fee Report (3-4-20) -30- 2018-2028 Roadway Impact Fee



Table 22 - Impact Fee Calculation for Thoroughfare by Service Area
City of Coppell 2018 Roadway Impact Fee Study

Cost of Thoroughfare Number of New Cost Per Cost Per
Service Area Attributed to Growth Service Units Survive: Uil Service Unit
(2018 - 2028) (2018 -2028) (Rounded)
1 $2,443,326.11 6,865 $355.91 $355
Totals $2,443,326.11 6,865

D. SUMMARY OF IMPACT FEE CALCULATION METHODOLOGY

The methodology for calculating the maximum allowable impact fee for roadway facilities can be
summarized in the following three steps and is summarized for Service Area 1 below. First, the cost
of the roadway facilities (existing roadways eligible for recuperation of construction cost and

proposed roadways) that can be attributed to new growth over the 10-year period is determined.

1) Calculation for Service Area I

Cost of Roadway Facilities (Tables 17A and 17B) = $53,699,475.00

Proportion of Capacity Attributable to New Growth (Table 19) = 0.0455

Cost of Roadway Facilities Attributable to Growth (2018-2028):
$53,699,475.00 x 0.0455 = $2,443,326.11

The second step is to determine the maximum calculated impact fee. The maximum calculated
impact fee is the ratio of the total cost for roadway facilities attributable to growth in the next ten
years (2018-2028) divided by the total growth in equivalent service units (ESU). The maximum
calculated impact fee for Service Area 1 is:

Maximum Roadway Impact Fee = Eligible Thoroughfare Cost Attributed to Growth (Table 20)
Total Growth in Equivalent Service Units (Table 19)

= $2.,443.326.11
6,865 ESU

= $355.91 / ESU = $355 / ESU (Rounded Service Area 1)

This amount represents the maximum calculated impact fee for roadway facilities. For the final step,
the current impact fee legislation requires the City to produce a financial analysis to support a fee
greater than 50 percent of the eligible costs or to reduce the maximum calculated impact fee by
50 percent. Ifthe City chooses to use a maximum allowable impact fee of 50 percent of the maximum
calculated fee the amount would be $355 x 50% = $177.50 for Service Area 1.
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E. IMPACT FEE CALCULATION EXAMPLE

The information provided in Table 23 represents an expansion of the basic land uses used for
calculating the impact fee. This table identifies the total service units generated by specific uses
within each land use category and includes land uses which may develop over the next 10-year period.
To obtain the impact fee to be charged for a particular land use, the impact fee per service unit adopted
by the City and the service units per development unit generated for that particular land use from
Table 23 are used. Examples for calculating the impact fee for both a single-family dwelling unit and
a 50,000 ft* shopping center (commercial / retail facility) assuming maximum allowable impact fees

of $177.50 per service unit (Service Area 1) are shown following Table 23.

Table 23 - Service Units by Land Use
City of Coppell 2018 Roadway Impact Fee Study

CATEGORY LAND USE DEVELOPMENT ITE TRIP TRIP PASS-BY SERVICE DEVEJ;?:IENT
UNITS' RATE?  LENGTH®  TRAFFIC* UNITS®
Service Area 1
RESIDENTIAL
Single-Family Detached Dwelling Unit 0.99 3.0 0 2.97 $527.18
Apartment/Multi-Family Dwelling Unit 0.56 3.0 0 1.68 $298.20
Condominium/Townhouse Dwelling Unit 0.56 3.0 0 1.68 $298.20
Senior Housing - Attached Dwelling Unit 0.26 3.0 0 0.78 $138.45
OFFICE
Office Building 1,000 ft* GFA 1.5 3.0 0 3.45 $612.38
Medical Office 1,000 ft? GFA 3.46 3.0 0 10.38 $1,842.45
COMMERCIAL
Automobile Care Center 1,000 ft? GFA 3.11 3.0 0.28 6.72 $1,192.80
Bank 1,000 ft* GFA 20.45 2.4 0.35 31.90 $5,662.25
Super Conwvenience Market/Gas Station Fueling Positions 22.96 2.4 0.76 13.22 $2,346.55
Home Improvement Store 1,000 ft?> GFA 2.33 3.0 0.42 4.05 $718.88
Hotel Rooms 0.60 3.0 0 1.80 $319.50
Pharmacy/Drugstore 1,000 ft GFA 10.29 2.8 0.49 14.69 $2,607.48
Fast Food Restaurant with Drive-In/Through 1,000 ft* GFA 32.67 2.4 0.50 39.20 $6,958.00
Fast Food Restaurant without Drive-In/Through 1,000 ft? GFA 28.34 2.4 0.50 34.01 $6,036.78
High-Tumovwer (Sit-Down) Restaurant 1,000 ft* GFA 9.77 3.0 0.43 16.71 $2,966.03
Shopping Center / General Retail 1,000 ft® GFA 3.81 3.0 0.34 7.54 $1,338.35
Supermarket 1,000 ft? GFA 9.24 2.8 0.36 16.56 $2,939.40
INDUSTRIAL
Industrial 1,000 ft* GFA 0.63 3.0 0 1.89 $335.48
Mini-Warehouse 1,000 ft? GFA 0.17 3.0 0 0.51 $90.53
Warehouse / Distribution Center 1,000 fi® GFA 0.19 3.0 0 0,57 $101.18
INSTITUTIONAL
School Students 0.17 3.0 0 0.51 $90.53
Day Care Center Students 0.79 3.0 0 2.37 $420.68
Nursing Home 1,000 ft? GFA 0.59 3.0 0 1.77 $314.18
House of Worship 1,000 ftZ GFA 0.49 3.0 0 1.47 $260.93

' GFA = Gross Floor Area

2 (Vehicles); Based on ITE Trip Generation Manual, 10h Edition

% (Miles); Based on FHWA National Household Travel Survey (2017) - maximum of 3 miles
* Percentage of traffic already passing by site - land use is an intermediate destination

5 (Vehicle-Miles)

% Based on impact fee of $177.50/senice unit for Senice Area 1

* This table refiects individual land uses within each category. For land uses not included in the table above, an applicant may provide
supporting documentation for the use of a similar land use or an alterative senice unit calculation,
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1) Service Area 1 — Example Calculations

SINGLE-FAMILY DWELLING (Service Area 1)

* Vehicle-Miles per Development Unit for Single-Family Dwelling Unit
(I Dwelling Unit) x (2.97 Vehicle-Miles / Dwelling Unit) = 2.97 Vehicle-Miles

* Assume 50 percent of the Maximum Calculated Roadway Impact Fee = $177.50 / Service Unit:
(2.97 Vehicle-Miles) x ($177.50 / Vehicle-Miles) = $527.18

50,000 ft> SHOPPING CENTER (Service Area 1)

* Vehicle-Miles per Development Unit for Shopping Center
(50,000 ft*) x (7.54 Vehicle-Miles / 1,000 ft?) = 377.00 Vehicle-Miles

* Assume 50 percent of the Maximum Calculated Roadway Impact Fee = $177.50 / Service Unit:
(377.00 Vehicle-Miles) x ($177.50 / Vehicle-Miles) = $66,917.50
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COPPELL

WATER AND WASTEWATER
2018-2028 IMPACT FEE UPDATE

N APPENDIX “A”

WATER SYSTEM
IMPACT FEE DATA

PUMP STATIONS
GROUND STORAGE RESERVOIRS
ELEVATED STORAGE TANKS
TRANSMISSION LINES
DISTRIBUTION LINES
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ENGINEERING EVALUATION REPORT
OF THE
WATER, WASTEWATER & ROADWAY
2018 - 2028 IMPACT FEE UPDATE

BIRKHOFF, HENDRICKS & CARTER, L.L.P.
PROFESSIONAL ENGINEERS

DALLAS, TEXAS
TBPE Firm No. 526
(214) 361-7900

March 2020



