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EXECUTIVE SUMMARY 

This study was performed to update the City of Johnson City’s water and wastewater system impact fees 

in accordance with the Texas Local Government Code Chapter 395. The population growth over the next 

20-years was projected, water and wastewater system analyses were completed, and the City’s Land Use 

Plan and Capital Improvements Plans were updated per the requirements of Texas Local Government 

Code Chapter 395. 

The projected 10-year growth by water connections was converted to equivalent standard 5/8” diameter 

water meter service units, which is the typical size for a single-family residential connection. Only projects 

that are attributable to new development were considered when calculating impact fees. Based on the 

City’s 10-year growth projections and associated demand values, a total of 2,580 additional service units 

are anticipated being added by the year 2032. The total water improvements cost per service unit eligible 

for impact fees is estimated at $7,100 and the total wastewater improvements cost per service unit 

eligible for impact fees is estimated at $10,181. With a 50% reduction of the maximum eligible recoverable 

cost per Chapter 395.014(7), the baseline impact fee per service unit is $3,550 for water and $5,091 for 

wastewater. The impact fees per service unit were then applied to the standard water meters’ capacity. 

Table ES-1 presents the maximum assessable impact fees for commonly used meters based on the 50% 

reduction, as outlined in the Texas Local Government Code Chapter 395.   

Table ES-1 Maximum Assessable Impact Fee 

Meter Size Maximum Capacity 

(gallons per 

minute) 

ESFC Maximum 

Assessable 

Water Fee 

Maximum 

Assessable 

Wastewater Fee 

5/8” 15 1.0 $3,550 $5,091 

3/4” 25 1.7 $6,035 $8,654 

1” 40 2.7 $9,585 $13,744 

1 1/4” 45 3.0 $10,650 $15,272 

1 1/2” 50 3.3 $11,715 $16,799 

2” 160 10.7 $37,985 $54,468 

3” 320 21.3 $75,615 $108,428 

4” 500 33.3 $118,215 $169,514 

6” 1,000 66.7 $236,785 $339,536 

8” 1,600 106.7 $378,785 $543,156 

10” 2,300 153.3 $544,215 $780,374 
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1.0 INTRODUCTION 

In January 2022, the City of Johnson City (the “City”) authorized Quiddity to update the 2017 Water & 

Wastewater Impact Fee Study for the City’s water and wastewater systems. The purpose of this report is 

to calculate water and wastewater impact fees for the City in accordance with Texas Local Government 

Code Chapter 395 (§395), as shown in Attachment A. §395 defines an impact fee as “a charge or 

assessment imposed by a political subdivision against new development in order to generate revenue for 

funding or recouping the costs of capital improvements.” Impact fees may be imposed to pay for capital 

improvements, including and limited to: 

• Construction contract price; 

• Surveying and engineering fees; 

• Land acquisition costs, including land purchases, court awards and costs, attorney’s fees, and 

expert witness fees; and 

• Fees actually paid or contracted to be paid to an independent qualified engineer or financial 

consultant preparing or updating the capital improvements plan. 

Impact fees cannot be used to pay for: 

• Construction, acquisition, or expansion of public facilities other than capital improvements 

identified in the capital improvements plan; 

• Repair, operation, or maintenance of existing or new capital improvements; 

• Upgrading, updating, expanding, or replacing existing capital improvements to serve existing 

development in order to meet stricter standards; 

• Upgrading, updating, expanding, or replacing existing capital improvements to provide better 

service to existing developments; 

• Administrative and operating costs of the political subdivision; and 

• Principal payments and interest or other finance charges. 

Impact fees must be assessed for new developments on projects identified in the Capital Improvements 

Plan (CIP) and cannot be used for any rehabilitation project to serve existing development. Also required 

per §395, a Land Use Plan and CIP must be presented to the public. The CIP should include an analysis of 

the total water and wastewater system capacity, projected service units attributable to new development 
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within a period of 10-years, and should be updated at least every five years. The City’s last update was 

completed August 2017.   

2.0  PLANNED GROWTH PROJECTIONS 

A critical part of the CIP is to project the future development within the City’s system and to project the 

anticipated water demands and wastewater flows. The projections aide in determining what capital 

improvements are necessary to sustain future growth, as well as the timing of those improvements. The 

future development projections are based on the City’s available space for growth and the anticipated 

type of developments. These anticipated types of development then become the foundation for the 

future water demands and wastewater flows. 

2.1 EXISTING SYSTEM 

Currently, the City serves the area within its City limits and serves only a handful of any customers within 

its Extra-Territorial Jurisdiction (ETJ). Monthly billing information was provided to Quiddity for Fiscal Year 

(FY) 2021. Connection counts from January 2022 were utilized as the existing system connections. The 

existing water system is comprised of several types of uses, including single family residential, multi-family 

residential, commercial, industrial, and institutional (i.e. schools, public buildings, etc.) uses. Connections 

for this analysis are physical connections to which drinking water is supplied, as defined by 30 TAC 

§290.38(16). Table 2-1 presents the existing system connection count. 

Table 2-1 Existing System Connections 

Type Connections 

Single Family Residential 724 

Multi Family Residential 4 

Commercial 122 

Industrial 2 

Institutional 67 

Total 919 

2.2 LAND USE PLAN 

The future land use plan was created by utilizing the City’s existing land use plan and zoning map, 

identifying the undeveloped lots and lots anticipated to redevelop, and assigning anticipated types of 

development to the lots. Quiddity collaborated with the City to determine the anticipated type of 

development and a timetable for each undeveloped lot. There are several tracts with proposed land plans 

or developer interest, such as the LCRA tract and the 92-acre tract, which were incorporated into the land 
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plan. Other currently undeveloped tracts along highways or major roads were projected to be developed  

for commercial or mixed use. The future land use plan is attached in Figure 1. 

2.3 FUTURE GROWTH 

The future growth projections are based on the future land use plan and the projected development 

timing. Any development or re-development that is anticipated to occur outside of the 20-year timeframe 

was excluded from this analysis. The number of connections per acre was assumed for each type of usage 

and applied to the acreage of the proposed development. The number of connections per acre, or density, 

was established based on the existing density within the City’s system and Quiddity’s experience with 

other types of development within the area. Table 2-2 lists the assumed density by type of usage for the 

future developments. 

Table 2-2 Density by Type of Development 

Type Connections per Acre 

Single Family Residential 1.5 

Multi Family Residential 2-7 

Mixed-Use 2 

Commercial 0.5-1 

Commercial (RV Parks) 7 

2.3.1 5-YEAR PROJECTIONS 

The growth projected within the next 5 years is primarily assumed to occur on the undeveloped tracts the 

City is currently discussing with Developers and commercial tracts within the City’s limits. This includes 

approximately 92 acres of single family residential, 116 acres of commercial, and 25 acres of mixed-use 

tracts. The City’s 5-year population projection resulting from this growth is 4,600, approximately double 

the existing population. Table 2-3 lists the 5-year projected connections for each use. 

Table 2-3 5-Year Connection Projections (FY 2027) 

Type Connections 

Single Family Residential 925 

Multi Family Residential 404 

Commercial 137 

Industrial 2 

Institutional 77 

Total 1,545 
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2.3.2 10-YEAR PROJECTIONS 

The growth within the 5- to 10-year timeframe will primarily take place in the undeveloped areas in the 

outer City limits or within the ETJ. This includes approximately 460 acres of single-family residential, 75 

acres of multi-family residential, 130 acres of commercial, as well as 175 acres of mixed use projects. The 

City’s 10-year population projection resulting from this growth is approximately 7,340 people. Table 2-4 

lists the 10-year projected connections for each use.  

Table 2-4 10-Year Connection Projections (FY 2032) 

Type Connections 

Single Family Residential 1,384 

Multi Family Residential 621 

Commercial 207 

Industrial 2 

Institutional 87 

Mixed Use 124 

Total 2,425 

2.3.3 20-YEAR PROJECTIONS 

Much of the growth to the City’s system is anticipated to occur during the 10- to 20-year timeframe. The 

growth is expected to occur along the US-290 and US-281 corridors and is expected to include 

approximately 142 acres of land for single-family and 137 acres of land for commercial. The City’s 20-year 

population projection resulting from this growth is 13,560 people. 

The Texas Water Development Board (TWDB) analyzes population trends across the State and produces 

population and water demand projections. The 2021 TWDB population projections for Johnson City 

showed a population increase of 388 people in the next 10 years and 861 people over the next 50 years. 

After discussions with the City gauging developer interest, it was quickly clear that the TWDB population 

projections did not reflect current situational trends in the City and surrounding areas. 

3.0  WATER SYSTEM CAPITAL IMPROVEMENTS PLAN 

The water system capabilities to serve the existing and future development were evaluated as part of the 

impact fee analysis. Quiddity collected available records from City Staff, including three (3) years of daily 

well meter readings, monthly customer billing data, GIS shapefiles, maps, and previous reports.  
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3.1  EXISTING SYSTEM EVALUATION 

3.1.1 EXISTING INFRASTRUCTURE 

The City currently has two (2) water plants and an additional elevated storage tank serving its system.  The 

Danz Water Plant is located at 813 Danz Well Rd, and the Eagle Water Plant is located at 300 N Avenue J. 

The Lady Bird Elevated Storage Tank (EST) is located on East Lady Bird Lane. The City has two additional 

wells located on US-290 that pump to the Danz Water Plant, as well as a booster station located at 100 

Post Oak Drive. Table 3-1 presents the facilities at each of the City’s water plants. 

Table 3-1 Existing Water Plant Facilities 

Facilities Well 

(gpm) 

Ground Storage 

(gal) 

Elevated Storage 

(gal) 

Booster Pumps 

(gpm) 

Hydro-Tank 

(gal) 

Danz Water 

Plant 

1 – 140  1 – 200,000 

1 – 211,568 

- 2 – 530  - 

Eagle Water 

Plant 

1 – 160 

1 – 60  

1 – 95,000  - 2 – 700  - 

US-290 West 

Wells 

1 – 170  

1 – 270  

- - - - 

Lady Bird EST - - 1 – 150,000 - - 

Post Oak 

Booster Station 

- - - 2 – 50  1 – 2,000  

The City also owns and maintains approximately 108,000 LF of waterline ranging in size between 2” 

diameter to 10” diameter.  

3.1.2 EXISTING WATER DEMANDS 

Water demands were determined by analyzing the City’s January 2022 billing data, as well as using three 

(3) years of daily well meter readings. An average, daily flow was established using the number of 

connections in the billing data provided, and the monthly metering data for each connection type was 

utilized to determine unit flow rates. Table 3-2 presents the existing demand breakdown for the City. 
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Table 3-2 Existing System Demands 

Connection Type Connections Unit Demand 

(gpd/conn) 

Total Demand 

(gpd) 

Single Family Residential 724 115 83,260 

Multi Family Residential 4 910 3,640 

Commercial 122 190 23,180 

Industrial 2 2,000 4,000 

Public 67 215 14,405 

Accountability/Losses 58%  180,215 

Total 919  308,700 

The City had a significant difference between well pumpage and billed amounts of water in 2021 that’s 

been attributed to water loss. The City has already begun identifying and fixing leaks and taking steps to 

minimize the water loss. To evaluate the system, the peak-hour condition, as set forth by the TCEQ, was 

used as the worst-case scenario. Peak-hour conditions occur when a system experiences the highest-use 

hour on a maximum day. Evaluating the previous three (3) years of well data, the City experienced a 

maximum day on September 7th, 2021, resulting in a maximum day factor of 2.2. Table 3-3 presents the 

calculation for the maximum day flow. 

Table 3-3 Max Day Flow 

 Flow (gpd) 

Average Day Flow 308,700 

Max Day Factor 2.2 

Max Day Flow 679,140 

Peak-hour flows (PHF) are determined by multiplying the maximum day flow by a factor of 1.25 for 

systems with elevated storage in the absence of verified historical data. No hourly demand data was 

available at the time of the report. A calculation of 2.2 multiplied by 1.25 yields a total maximum day PHF 

of 2.75 times the average day flow (ADF). Table 3-4 presents the existing flow condition for the City. 

Table 3-4 Existing Peak Hour Flow 

Existing Flow Condition Equation Flow (gpm) 

Average Day 308,700 gpd / 1,440 min/day 214 

Peak Hour (Max Day) 214 gpm x 2.2 x 1.25 589 

3.1.3 EXISTING SYSTEM CAPACITY ANALYSIS 

The existing water facilities were analyzed for their capacity to serve the existing system, in accordance 

with 30 TAC §TAC290.45(b)(1)(D). To meet the minimum requirements, the City must have a minimum 

guaranteed supply of 0.6 gpm per connection, a minimum storage capacity of 200 gallons per connection, 

a minimum elevated storage tank capacity of 100 gallons per connection, and either a firm booster pump 
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capacity (with the largest pump out of service) of 2 gpm per connection or enough firm booster pump 

capacity to meet the maximum day peak hour demand. The City’s water plants have enough supply, 

elevated storage, ground storage, and booster pump capacity to serve the existing system. The existing 

system water plant capacity analysis is presented in Attachment B. 

3.2  FUTURE SYSTEM EVALUATION 

3.2.1 METHODOLOGY OF PROJECTED WATER DEMANDS 

To determine the projected water demands, the projected connections based on the future developments 

and timelines were utilized. The water unit demands by type of connection were applied to the projected 

connections, where applicable, and unit demands were established for Mixed Use and Industrial 

connections based upon Quiddity’s experience with similar types of developments within the region. 

3.2.2 5-YEAR PROJECTIONS 

Table 3-5 presents the projected average daily flows for the 5-year anticipated buildout. 

Table 3-5 5-Year Projected Average Day Flow 

Connection Type Connections Unit Demand 

(gpd/conn) 

Total Demand 

(gpd) 

Existing Single Family 

Residential 

724 115 83,260 

New Single Family Residential 201 225 45,225 

Existing Multi Family 

Residential 

4 910 3,640 

Multi Family (Apartments) 400 200 80,000 

Commercial 133 190 25,270 

Commercial (RV Parks) 4 20,000 80,000 

Industrial 2 2,000 4,000 

Institutional 77 215 16,555 

Accountability/Losses 20%  67,160 

Total 1,535  405,540 

3.2.3 10-YEAR PROJECTIONS 

Table 3-6 presents the projected average daily flows for the 10-year anticipated buildout.  
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Table 3-6 10-Year Projected Average Day Flow 

Connection Type Connections 
Unit Demand 

(gpd/conn) 

Total Demand 

(gpd) 

Existing Single Family 

Residential 
724 115 83,260 

New Single Family Residential 660 225 148,500 

Multi Family Residential 221 910 201,110 

Multi Family (Apartments) 400 200 80,000 

Commercial 203 190 38,570 

Commercial (RV Parks) 4 20,000 80,000 

Industrial 2 2,000 4,000 

Institutional 87 215 18,705 

Mixed Use 124 200 24,800 

Accountability/Losses 10%  67,460 

Total 2,405  746,835 

The total demand is expected to more than double from the 5-year projected demand.  

3.2.4 FUTURE SYSTEM CAPACITY ANALYSIS 

The City’s water plants do not have enough water supply, elevated storage, ground storage, and booster 

pump capacity to serve the projected 5-year and 10-year buildouts. The City needs to build a 100,000 

gallon elevated storage tank and a 320 gallon per minute (gpm) well to serve the 5-year buildout. The City 

also needs to build a 100,000 gallon ground storage tank, a 330 gpm well, and two (2) - 300 gpm booster 

pumps in the 10-year buildout. The 5-year and 10-year water plant capacity analyses are presented in 

Attachments C and D, respectively.  

3.3 CAPITAL IMPROVEMENTS PLAN (CIP) 

Quiddity collaborated with City Staff to identify and include projects in the Water CIP that are needed to 

not only serve new development, but also to assist with operations and better serve the existing 

customers. Previous CIPs were utilized as reference for improvement and rehabilitation projects that were 

planned, but not completed, to date. However, not all projects in the CIP can be utilized for impact fees; 

only those that serve new or future development can be funded through impact fees.  Table 3-7 presents 

the Water CIP.  Cost estimates are included in Attachment E for construction projects that can be funded 
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through impact fees and are intended to serve future development. These projects include engineering 

and contingencies, where applicable. The water construction projects are shown in Figure 2. 

Table 3-7 Water Capital Improvements Plan 

No. Description of Project Cost 

Existing Projects 

W-1 Impact Fee Study $90,000 

W-2 2” Waterline Replacement $1,827,00 

W-3 West Side Remote Water Well Connection $734,000 

W-4 Ladybird Elevated Storage Tank Connection $54,000 

W-5 Post Oak Drive Water Age Loop $158,000 

Proposed Projects 

W-6 Remote Water Well and 0.1 MG EST $5,230,000 

W-7 US-290 12” Extension $722,000 

W-8 US-281 Water Improvements $842,000 

W-9 US-281 N Waterline Extension $603,000 

W-10 FM 2766 Waterline Extension $943,000 

W-11 Mesquite & Vio-Lin Loop $1,455,000 

W-12 Water Plant No. 3 (Well, GST, BPs) $4,175,000 

Total $16,833,000 

  

4.0 WASTEWATER SYSTEM CAPITAL IMPROVEMENTS PLAN 

The wastewater system capabilities to serve the existing and future development were evaluated as part 

of the impact fee analysis. Quiddity collected available records from City Staff, such as three (3) years of 

daily wastewater treatment plant (WWTP) effluent flows, daily lift station pump run times for two (2) lift 

stations, and lift station record drawings. 

4.1 EXISTING SYSTEM EVALUATION 

4.1.1 EXISTING INFRASTRUCTURE 

The City owns and maintains a WWTP, located at 343 Resort Road, which has a permitted daily average 

flow of 303,000 gallons per day (gpd) and a 2-hour peak of 619 gallons per minute (gpm) utilizing a peak 

factor of approximately 3.0.  

The City also owns and maintains eight (8) lift stations (LS) within the system, including, but not limited 

to, the Oak Forest LS, Deer Creek LS, Gonzales LS, Creekview LS, Brianna Circle LS, and Heritage LS. The 

wastewater system also contains approximately 62,000 LF of gravity sewers ranging in size between 6” 

diameter to 12” diameter and approximately 160 manholes.  
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4.1.2 EXISTING WASTEWATER FLOWS 

Daily lift station pump run times from April 29th, 2021 to August 23rd, 2021 were provided for the Gonzales 

LS and Deer Creek LS. The data was analyzed to determine the lift stations’ average day and maximum 

day flows. Daily run times for the other four LS (Oak Forest, Creekview, Brianna Circle, Heritage) were not 

available at the time of the report, and daily average flows were provided by the City. Table 4-1 presents 

the average and maximum lift station pump run times in hours. 

Table 4-1 Lift Station Run Times Summary 

Lift Station 
Average Day 

(hours) 

Max Day 

(hours) 

Oak Forest 1.3 - 

Deer Creek 0.14 0.38 

Gonzales 4.0 18.0 

Creekview 2.5 - 

Brianna Circle 0.7 - 

Heritage 3.4 - 

Based on the three (3) years of WWTP effluent data available, the City currently has an average daily flow 

of approximately 146,700 gallons and a permitted average daily flow of 303,000 gallons. TCEQ §305.126 

requires a WWTP permit holder to initiate engineering and financial planning for expansion when the 

average daily sewer flows reach 75% of permitted daily flows for 3 consecutive months. Additionally, the 

permit holder must also obtain necessary authorization to commence construction for additional facilities 

when the average daily flows reach 90% of permitted flows for 3 consecutive months. Figure 1 shows the 

consecutive 90-day average of the daily flows. The plant’s consecutive 90-day average day flows peaked 

from July to mid-August 2021 with a maximum 90-day average of 216,160 gpd, approximately 71% of the 

plant’s permitted capacity.  
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from July to mid-August 2021 with a maximum 90-day average of 216,160 gpd, approximately 71% of the 

plant’s permitted capacity.  

Figure 1 - WWTP Consecutive 90-Day Average Flows 

 

In discussions with City Staff, there are deficiencies in the existing gravity sewer system that could be 

leading to inflow and infiltration. Figure 2 presents the daily WWTP flows compared to the rainfall logged 

from the Lower Colorado River Authority’s rain gauge in the City. There were several rainfall events 

greater than 2” since September 2020 that correspond with peak daily flows at the WWTP, including a 4” 

rainfall event in August 2021 which correlates with the peak consecutive 90-day average in August 2021. 

By eliminating some inflow and infiltration, the City would be able to decrease their peak daily flows and 

the corresponding 3 month average daily flows. 
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Figure 2 - WWTP Flows vs. Rainfall 

 

4.2 FUTURE SYSTEM EVALUATION 

4.2.1 METHODOLOGY OF WASTEWATER FLOW PROJECTIONS 

To determine the projected wastewater flows, projected connections based on future developments and 

timelines were utilized. Water unit demands by type of connection were utilized, and a return factor was 

applied to establish the wastewater flows. Due to the significant amount of water loss and reported issues 

with the sewer system leading to inflow and infiltration, a historical system-wide return factor could not 

be established. A return factor of 0.6 was used for new development. 

4.2.2 5- AND 10-YEAR PROJECTIONS 

Table 4-2 presents the projected 5-year and 10-year buildout average day flows for the WWTP. 

Table 4-2 Projected WWTP Flows 

Year Total 

Connections 

Average Daily 

Flows (gpd) 

2022 (Existing) 919 146,700 

2027 (5-yr projection) 1,545 370,510 

2032 (10-yr projection) 2,425 536,600 

4.2.3 FUTURE SYSTEM CAPACITY ANALYSIS 

The City is expected to surpass their permitted capacity of 303,000 gallons within the next 5 years. It is 

recommended that the City begin preparing to expand the WWTP in anticipation of new development 

and closely monitor flows after the 5 year mark as tracts continue to develop. The City has already begun 

daily influent sampling in preparation for a WWTP expansion. 
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4.3  CAPITAL IMPROVEMENTS PLAN 

Quiddity collaborated with City Staff to identify and include projects in the Wastewater CIP that are 

needed to not only serve new development, but also, to assist with operations and provide better service 

to the existing customers. Previous CIPs were utilized as reference for improvement and rehabilitation 

projects that were planned, but not completed, to date. However, not all of the projects in the CIP can be 

utilized for impact fees; only those that serve new or future development can be funded through impact 

fees. Table 4-3 presents the Wastewater CIP.  Cost estimates are included in Attachment F for construction 

projects that can be funded through impact fees and are intended to serve future development. These 

projects include engineering and contingencies, where applicable. The wastewater construction projects 

are shown in Figure 3. 

Table 4-3 Wastewater Capital Improvements Plan 

No. Description of Project Cost 

Existing Projects 

S-1 Impact Fee Study $80,000 

Proposed Projects 

S-2a WWTP Expansion Study $40,000 

S-2b WWTP Expansion $14,000,000 

S-3 Trunk Line Upsizing $1,293,000 

S-4 US-290 Sewer Extension $437,000 

S-5 US-281 S Sewer Extension $323,000 

S-6 US-281 N Lift Station and Force Main $1,337,000 

S-7 FM 2766 Lift Station and Force Main $1,195,000 

S-8 US-290 Lift Station and Force Main $1,091,000 

S-9 Mesquite & Vio-Lin Sewer Extensions $1,010,000 

S-10 Wastewater Master Plan $75,000 

S-11 Smoke Testing $36,000 

S-12 CCTV $75,000 

S-13 Gravity System Rehabilitation $300,000 

S-14 SCADA Improvements at LSs & WWTP $199,900 

Total $21,491,000 

5.0  IMPACT FEE ANALYSIS 

The impact fee analysis determines the capacity of existing and proposed improvement projects utilized 

to serve new developments over the next 10-years. The fees are calculated as a percentage of the 

estimated project cost based upon the percentage of the project’s capacity to serve the projected 

development in the next 10-years. No improvement projects meant to improve service to existing 
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customers or projects increasing capacity serving existing development are considered as part of this 

analysis. 

5.1  SERVICE UNITS 

For impact fees, a service unit is defined as an equivalent single family residential water connection (ESFC) 

that consumes the amount of water requiring a standard 5/8” diameter meter. This is a different definition 

of connection from 30 TAC §290.38(16) in that a single physical connection could be defined as multiple 

ESFCs. For a development that requires a different size meter, a service unit equivalent is established at a 

multiplier based on its capacity with respect to the 5/8” meter. The City does not meter or bill individual 

customer wastewater flows; therefore, wastewater service units are equivalent to water service units for 

this analysis. Table 5-1 presents the water and wastewater ESFCs for the existing and future systems. 

Table 5-1 Projected Service Units 

 2022 ADF 

(gpd) 

2022 

ESFCs 

2027 ADF 

(gpd) 

2027 

ESFCs 

2032 ADF 

(gpd) 

2032 

ESFCs 

Water 308,700 1,086 405,540 2,345 746,835 3,666 

Wastewater 216,160 1,086 370,510 2,345 536,600 3,666 

5.2 WATER AND WASTEWATER ATTRIBUTABLE IMPROVEMENTS 

Existing and proposed improvement projects were evaluated to determine the percent utilization for new 

development within the next 10-years. The percent utilization within the 10-year timeframe for new 

development is used to calculate the eligible project costs for impact fees. Any of the projects’ capacity 

used on existing development cannot be included in the eligible project costs for impact fees. Tables 5-2 

and 5-3 show the calculated eligible project cost for the water and wastewater systems. 
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Table 5-2 Water Projects Eligible Impact Fee Cost 

Project % 

Utilization 

FY 2022-

2027 

FY 2027-

2032 

Total Impact Fee 

Eligible Cost 

Impact Fee Study 100% 40,000 50,000 90,000 90,000 

2” Waterline Replacement 10% 1,827,000 - 1,827,000 182,700 

West Side Remote Water Well 

Connection 

10% 734,000 - 734,000 73,400 

Ladybird Elevated Storage Tank 

Connection 

50% 54,000 - 54,000 27,000 

Post Oak Drive Water Loop 25% 158,000 - 158,000 39,500 

Remote Water Well and 0.1 MG 

EST 

100% 5,230,000 - 5,230,000 5,230,500 

US-290 12” Water Extension 100% 722,000 - 722,000 722,000 

US-281 Water Improvements 25% 842,000 - 842,000 210,500 

US-281 N Waterline Extension 100% 603,000 - 603,000 603,000 

FM 2766 Water Extension 100% - 997,000 997,000 997,000 

Mesquite & Vio-Lin Loop 100% - 1,455,000 1,455,000 1,455,000 

Water Plant No. 3(Well, GST, 

BPs) 

100% - 4,175,00 4,175,000 $4,175,000 

Summation $10,210,00 $6,677,000 $16,887,000 $13,805,600 

Table 5-3 Wastewater Project Eligible Impact Fee Cost 

Project % 

Utilization 

FY 2022-

2027 

FY 2027-

2032 

Total Impact Fee 

Eligible Cost 

Impact Fee Study 100% 35,000 45,000 80,000 80,000 

WWTP Expansion 100% 14,000,000 - 14,000,000 14,000,000 

Trunk Line Upsizing 25% 1,293,000 - 1,293,000 323,250 

US-290 Sewer Extension 100% 437,000 - 437,000 437,000 

US-281 S Sewer Extension 100% 323,000 - 323,000 323,000 

US-281 N Lift Station and Force 

Main 

100% 1,337,000 - 1,337,000 1,337,000 

FM 2766 Lift Station and Force 

Main 

100% - 1,195,000 1,195,000 1,195,000 

US-290 Lift Station and Force 

Main 

100% - 1,091,000 1,091,000 1,091,000 

Mesquite & Vio-Lin Sewer 

Extensions 

100% - 1,010,000 1,010,000 1,010,000 

Summation $17,425,00 $3,341,000 $20,766,000 $19,796,250 

5.3 MAXIMUM IMPACT FEE CALCULATION 

According to the §395, impact fees can be assessed based on one of two options. The fees can either a) 

allow for a credit calculation to credit back the development community based on the utility revenues and 

ad valorem taxes that are allocated for paying a portion of future capital improvements or b) reduce 

recoverable cost for implementing the capital improvements plan by 50%. The intent of the credit is to 
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prevent the City from double charging development for future capital improvements via impact fees and 

utility rates. The City has historically assessed impact fees using the second option, to reduce the 

recoverable cost by 50%. For this analysis, the 50% credit option was utilized. Tables 5-4 and 5-5 present 

the calculation for the maximum assessable impact fee per service unit for both the water and wastewater 

system. 

Table 5-4 Maximum Water Impact Fee per Service Unit 

Eligible Impact Fee Costs $13,805,600 

Finance Costs (4%) $4,515,000 

10-Year Additional ESFCs 2,580 ESFCs 

Eligible Cost per ESFC $7,100 

Impact Fee per ESFC (50% Reduction) $3,550.00 

Table 5-5 Maximum Wastewater Impact Fee per Service Unit 

Eligible Impact Fee Costs $19,796,250 

Finance Costs (4%) $6,474,000 

10-Year Additional ESFCs 2,580 ESFCs 

Eligible Cost per ESFC $10,181 

Impact Fee per ESFC (50% Reduction) $5,091 

For a development that requires a different size meter, an ESFC is established at a multiplier based on its 

capacity with respect to a 5/8” meter. The maximum impact fee that could be assessed for other meter 

sizes is based on the value show in Table 5-6. 
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Table 5-6 Proposed Water & Wastewater Impact Fees 

Meter Size Maximum Capacity 

(gpm) 

ESFC Maximum 

Assessable 

Water Fee 

Maximum 

Assessable 

Wastewater Fee 

5/8” 15 1.0 $3,550 $5,091 

3/4” 25 1.7 $6,035 $8,654 

1” 40 2.7 $9,585 $13,744 

1 1/4” 45 3.0 $10,650 $15,272 

1 1/2” 50 3.3 $11,715 $16,799 

2” 160 10.7 $37,985 $54,468 

3” 320 21.3 $75,615 $108,428 

4” 500 33.3 $118,215 $169,514 

6” 1,000 66.7 $236,785 $339,536 

8” 1,600 106.7 $378,785 $543,156 

10” 2,300 153.3 $544,215 $780,374 

 

6.0  IMPACT FEE ADOPTION 

In order to approve the impact fees outlined in the report, an advisory council must review the proposed 

CIP, Land Use Plan, and Impact Fees and provide comments to the City Council. A public hearing must 

subsequently be held to review and allow public comment on the CIP, Land Use Plan, and Impact Fees. 

Quiddity presented the CIP, Land Use Plan and Impact Fees update to the Capital Improvements Advisory 

Committee on June 28th which submitted their written comments and recommendations to the City 

Council. A public hearing was held on July 26th discussing the updates to the CIP, Land Use Plan and Impact 

Fees. The City Council approved the updates on July 26th, 2022. 



US Hwy 281
S. 

Av
en

ue
 F

US Hwy 290

Liv
e O

ak
 D

r

Haley Rd

N. Nugent Ave

Ra
nc

hv
iew

 D
r

FM 2766

N.
 Av

en
ue

 N E. Ash St

E. Elm St

N.
 LB

J D
r

W. Pecan St
E. Pecan St

N.
 Av

en
ue

 Q

N.
 Av

en
ue

 E

Ba
ck

 Fo
rty

 R
d

Old Austin Hwy

Postoak  Dr

E. Bluebonnet Ln

En
cin

ita
s D

r

Un
-N

am
ed

Ch
err

y  S
t

281 Loop

N.
 Av

en
ue

 F

Scofield Rd

N.
 Av

en
ue

 G

N.
 Av

en
ue

 O

N.
 Av

en
ue

 L

He
rita

ge
 D

r

E. Dawn Dr

Danz Well Rd

Winding Oak Dr

N.
 Av

en
ue

 C

E. Ladybird Ln

Sp
rin

g V
iew

 D
r

E. 
Cr

es
tvi

ew
 D

r

Two Friends Trl

N.
 Av

en
ue

 R

Ramp

W. Dawn Dr

E. Victory Ln

N.
 Av

en
ue

 J

N.  Winters Furr St

Hil
lcr

es
t D

r

S. 
Av

en
ue

 E

S. 
Av

en
ue

 G

W. Ash Dr

S. 
Nu

ge
nt 

Dr

Edwards Rd

Le
an

ing
 O

ak
s D

r

Du
nc

an
 A

ve

Gonzales Ave

N. Avenue K

As
hle

e L
n

Ce
da

r S
t

Miranda Ct

Bill W
atson Dr

Yucca Dr

Fannin Dr

Plum Short  St

S. Winters Furr St

Ala
mao 

St

Diamond X Dr

E. Cypress St

Bar S Dr
Av

en
ue

 I

290 Access Rd

S. 
Av

en
ue

 N

W. Crestv iew Dr

Yo Dr

4-6"s Dr

W. Cypress Ln

LCRA Park Road

Chupadera Dr

W. Bluebonnet Ln

Heritage Bend Dr

Pitchfork Dr

Moss Rock Dr

Heritage Pt

Double U Dr

Oak Moss Dr

Arrowhead Dr

E. Cypress St

Un-Named

Un-Named

Un
-N

am
ed

E. Ladybird Ln

Ra
nc

hv
iew

 D
r

US Hwy 281

Un-Named

Old Austin Hwy

Un-Named

Un-Named

Un-Named

US Hwy 290

W. Pecan St

Un-Named

Ra
mp

P
a

th
: K

:\
0

A
8

3
0

\0
A

8
3

0
-0

0
11

-0
0

 C
a

p
it

a
l I

m
p

ro
v

e
m

e
n

ts
 P

la
n

 U
p

d
a

te
 &

 I
m

p
a

c
\D

ig
it

a
l M

e
d

ia
\D

e
s

ig
n

 P
h

a
s

e
\L

a
n

d
U

s
e

_2
0

2
2

_0
5

_1
1x

17
.m

xd
   

   
   

 P
ro

je
c

t 
N

u
m

b
e

r:
 0

A
8

3
0

-0
0

11
-0

0
   

   
   

 D
a

te
: 5

/3
1/

2
0

2
2

   
   

   
 U

s
e

r 
N

a
m

e
: C

E
H

1 INCH = 50 MILES

.
CITY OF JOHNSON CITY

BLANCO COUNTY, TEXAS

LEGEND

City Limits

City ETJ

Agriculture/Undeveloped

Commercial

Industrial/Warehouse

Future Commercial

Institutional

Mixed Use

Public Use

Recreation/Open Space

Multi-Family Residential

Single-Family Residential

Property Lines

LAND USE
EXHIBIT

IMAGERY PROVIDED BY NEARMAP

Disclaimer: This product is offered for informational
purposes and may not have been prepared for or be
suitable for legal, engineering, or surveying purposes.
It does not represent an on-the-ground survey and
represents only the approximate relative location of
property, governmental and/or political boundaries or
related facilities to said boundary.  No express
warranties are made by Quiddity Engineering
concerning the accuracy, completeness, reliability, or
usability of the information included within this exhibit.

0 1,900

1 INCH : 2,000 FEET

VICINITY MAP
1 INCH = 50 MILES

_̂

EXHIBIT A



Danz Water Plant

Ladybird Elevated
Storage Tanks

US-290 Extension

West Side Remote
Well Connection

Remote Well Field

Eagle Water Plant

Post Oak
Booster Station

Post Oak
Waterline

Mesquite &
Vio-Lin  Loop

US-281 S Waterline
Improvements

  FM-2766 Extension

US-281 N Waterline
Extension

2-inch Replacement

Remote Well and 0.1MG
Elevated Storage Tank

Water Plant with Well, Ground
Storage Tank and Booster Pumps

US Hwy 281
S. 

Av
en

ue
 F

US Hwy 290

Liv
e O

ak
 D

r

Haley Rd

N. Nugent Ave

Ra
nc

hv
iew

 D
r

FM 2766

N.
 Av

en
ue

 N E. Ash St

E. Elm St

N.
 LB

J D
r

W. Pecan St
E. Pecan St

N.
 Av

en
ue

 Q

N.
 Av

en
ue

 E

Ba
ck

 Fo
rty

 R
d

Old Austin Hwy

Postoak  Dr

E. Bluebonnet Ln

En
cin

ita
s D

r

Un
-N

am
ed

Ch
err

y  S
t

281 Loop

N.
 Av

en
ue

 F

Scofield Rd

N.
 Av

en
ue

 G

N.
 Av

en
ue

 O

N.
 Av

en
ue

 L

He
rita

ge
 D

r

E. Dawn Dr

Danz Well Rd

Winding Oak Dr

N.
 Av

en
ue

 C

E. Ladybird Ln

Sp
rin

g V
iew

 D
r

E. 
Cr

es
tvi

ew
 D

r

Two Friends Trl

N.
 Av

en
ue

 R

Ramp

W. Dawn Dr

E. Victory Ln

N.
 Av

en
ue

 J

N.  Winters Furr St

Hil
lcr

es
t D

r

S. 
Av

en
ue

 E

S. 
Av

en
ue

 G

W. Ash Dr

S. 
Nu

ge
nt 

Dr

Edwards Rd

Le
an

ing
 O

ak
s D

r

Du
nc

an
 A

ve

Gonzales Ave

N. Avenue K

As
hle

e L
n

Ce
da

r S
t

Miranda Ct

Bill W
atson Dr

Yucca Dr

Fannin Dr

Plum Short  St

S. Winters Furr St

Ala
mao 

St

Diamond X Dr

E. Cypress St

Bar S Dr
Av

en
ue

 I

290 Access Rd

S. 
Av

en
ue

 N

W. Crestv iew Dr

Yo Dr

4-6"s Dr

W. Cypress Ln

LCRA Park Road

Chupadera Dr

W. Bluebonnet Ln

Heritage Bend Dr

Pitchfork Dr

Moss Rock Dr

Heritage Pt

Double U Dr

Oak Moss Dr

Arrowhead Dr

E. Cypress St

Un-Named

Un-Named

Un
-N

am
ed

E. Ladybird Ln

Ra
nc

hv
iew

 D
r

US Hwy 281

Un-Named

Old Austin Hwy

Un-Named

Un-Named

Un-Named

US Hwy 290

W. Pecan St

Un-Named

Ra
mp

P
a

th
: K

:\
0

A
8

3
0

\0
A

8
3

0
-0

0
11

-0
0

 C
a

p
it

a
l I

m
p

ro
v

e
m

e
n

ts
 P

la
n

 U
p

d
a

te
 &

 I
m

p
a

c
\D

ig
it

a
l M

e
d

ia
\D

e
s

ig
n

 P
h

a
s

e
\W

a
te

r 
a

n
d

 W
a

s
te

w
a

te
r 

E
x

h
ib

it
s

\W
a

te
rE

x
h

ib
it

_2
0

2
2

.m
xd

   
   

   
 P

ro
je

c
t 

N
u

m
b

e
r:

 0
A

8
3

0
-0

0
11

-0
0

   
   

   
 D

a
te

: 6
/6

/2
0

2
2

   
   

   
 U

s
e

r 
N

a
m

e
: C

E
H

1 INCH = 50 MILES

.
CITY OF JOHNSON CITY

BLANCO COUNTY, TEXAS

LEGEND

Property Lines

City ETJ

City Limits

12" Waterline
10" Waterline

8" Waterline

6" Waterline

4" Waterline

2" Waterline

2" Replacement

Storage Tanks

Increase to 6"

Increase to 8"

Increase to 10"

Increase to 12"

WATER CAPITAL
PROJECTS

IMAGERY PROVIDED BY NEARMAP

Disclaimer: This product is offered for informational
purposes and may not have been prepared for or be
suitable for legal, engineering, or surveying purposes.
It does not represent an on-the-ground survey and
represents only the approximate relative location of
property, governmental and/or political boundaries or
related facilities to said boundary.  No express
warranties are made by Quiddity Engineering
concerning the accuracy, completeness, reliability, or
usability of the information included within this exhibit.

0 1,900

1 INCH : 2,000 FEET

VICINITY MAP
1 INCH = 50 MILES

_̂

EXHIBIT B



Mesquite & Vio-Lin
Sewer Extension

US-281 S Extension

FM 2766 Lift Station
and Force Main

US-290 Extension

US-290 Lift Station
& Force Main

Trunkline Expansion

 US-281 N Sewer Extension,
Lift Station & Force Main

WWTP

US Hwy 281

S. 
Av

en
ue

 F

US Hwy 290

Liv
e O

ak
 D

r

Haley Rd

N. Nugent Ave

Ra
nc

hv
iew

 D
r

FM 2766

N.
 Av

en
ue

 N E. Ash St

E. Elm St

N.
 LB

J D
r

W. Pecan St
E. Pecan St

N.
 Av

en
ue

 Q

N.
 Av

en
ue

 E

Ba
ck

 Fo
rty

 R
d

Old Austin Hwy

Postoak  Dr

E. Bluebonnet Ln

En
cin

ita
s D

r

Un
-Na

med

281 Loop

N.
 Av

en
ue

 F

Scofield Rd

N.
 Av

en
ue

 G

N.
 Av

en
ue

 O

N.
 Av

en
ue

 L

He
rita

ge
 D

r

E. Dawn Dr

Danz Well Rd

Winding Oak Dr

N.
 Av

en
ue

 C

E. Ladybird Ln

Sp
rin

g V
iew

 D
r

E. 
Cr

es
tvi

ew
 D

r

Two Friends Trl

N.
 Av

en
ue

 R

Ramp

W. Dawn Dr

E. Victory Ln

N.
 Av

en
ue

 J

N.  Winters Furr St

Hil
lcr

es
t D

r

S. 
Av

en
ue

 E

S. 
Av

en
ue

 G

W. Ash Dr

S. 
Nu

ge
nt 

Dr

Edwards Rd

Le
an

ing
 O

ak
s D

r

Du
nc

an
 A

ve

Gonzales Ave

N. Avenue K

As
hle

e L
n

Ce
da

r S
t

Miranda Ct

Bill W
atson Dr

Yucca Dr

Fannin Dr

Plum Short  St

S. Winters Furr St

Ala
mao 

St

Diamond X Dr

E. Cypress St

Bar S Dr
Av

en
ue

 I

290 Access Rd

S. 
Av

en
ue

 N

W. Crestv iew Dr

Yo Dr

4-6"s Dr

W. Cypress Ln

LCRA Park Road

Chupadera Dr

W. Bluebonnet Ln

Heritage Bend Dr

Pitchfork Dr

Moss Rock Dr

Heritage Pt

Double U Dr

Oak Moss Dr

Arrowhead Dr

E. Cypress St

Un-Named

Un-Named

Un
-N

am
ed

E. Ladybird Ln

Ra
nc

hv
iew

 D
r

US Hwy 281
Un-Named

Old Austin Hwy

Un-Named

Un-Named

Un-Named

US Hwy 290

W. Pecan St

Un-Named

Ra
mp

P
a

th
: K

:\
0

A
8

3
0

\0
A

8
3

0
-0

0
11

-0
0

 C
a

p
it

a
l I

m
p

ro
v

e
m

e
n

ts
 P

la
n

 U
p

d
a

te
 &

 I
m

p
a

c
\D

ig
it

a
l M

e
d

ia
\D

e
s

ig
n

 P
h

a
s

e
\W

a
te

r 
a

n
d

 W
a

s
te

w
a

te
r 

E
x

h
ib

it
s

\W
a

s
te

w
a

te
rE

x
h

ib
it

_2
0

2
2

.m
x

d
   

   
   

 P
ro

je
c

t 
N

u
m

b
e

r:
 0

A
8

3
0

-0
0

11
-0

0
   

   
   

 D
a

te
: 6

/6
/2

0
2

2
   

   
   

 U
s

e
r 

N
a

m
e

: C
E

H

.
CITY OF JOHNSON CITY

BLANCO COUNTY, TEXAS

LEGEND

Property Lines

City Limits

City ETJ

Lift Station

Manhole

15" Sanitary Line

12" Sanitary Line

8" Sanitary Line

6" Sanitary Line

6" Force Main

4" Force Main

Increase to 8"

Increase to 12"

Increase to 15"

Trunkline Expansion

WASTEWATER
CAPITAL PROJECTS

IMAGERY PROVIDED BY NEARMAP

Disclaimer: This product is offered for informational
purposes and may not have been prepared for or be
suitable for legal, engineering, or surveying purposes.
It does not represent an on-the-ground survey and
represents only the approximate relative location of
property, governmental and/or political boundaries or
related facilities to said boundary.  No express
warranties are made by Quiddity Engineering
concerning the accuracy, completeness, reliability, or
usability of the information included within this exhibit.

0 1,900

1 INCH : 2,000 FEET

VICINITY MAP
1 INCH = 50 MILES

_̂

Wastewater Treatment Plant
Expansion to 0.6 MGD

EXHIBIT C



� �
� � � � � �

����������	
��
�����

�������������

�
���
���������
�

���������������

�
���
���������
���	������
��������
�������	�����
��
��

������������������	
��
�

������	��������
�
��
�������������	�����
���	����	�����
�����������
���
�

��
����������������
�������
���	���
�����	�����������	
��
��

���������	������
�	����	������
�

�� ������!!�������
����
�����"�#$%&� $'(#�)*

+�,��-�'(%#'.�%/()01�/�"#-�/�'"&�'"2�03�#$��30..04%"5�3' %.%#%�&�

#$'#�$'1��'�.%3���6(� #'" 2�03�#$)���0)�/0)��2�')&�'"7�')��04"�7�'"7�

0(�)'#�7�82�0)�0"�8�$'.3�03�'�(0.%#% '.�&987%1%&%0"*

+�,��4'#�)�&9((.2��#)�'#/�"#��'"7�7%&#)%89#%0"�3' %.%#%�&:�

4'&#�4'#�)� 0..� #%0"�'"7�#)�'#/�"#�3' %.%#%�&:�'"7�&#0)/�4'#�)��7)'%"'5���

'"7�3.007� 0"#)0.�3' %.%#%�&:�4$�#$�)�0)�"0#�#$�2�')��.0 '#�7�4%#$%"�#$��

&�)1% ��')�':�'"7

+�,��)0'74'2�3' %.%#%�&�

+�,��-�'(%#'.�%/()01�/�"#&�(.'"-�/�'"&�'�(.'"�)�;9%)�7�82�#$%&�

 $'(#�)�#$'#�%7�"#%3%�&� '(%#'.�%/()01�/�"#&�0)�3' %.%#2��6('"&%0"&�30)�

4$% $�%/(' #�3��&�/'2�8��'&&�&&�7�

+�,��-�' %.%#2��6('"&%0"-�/�'"&�#$���6('"&%0"�03�#$�� '(' %#2�03�

'"��6%&#%"5�3' %.%#2�#$'#�&�)1�&�#$��&'/��39" #%0"�'&�'"�0#$�)4%&��

"� �&&')2�"�4� '(%#'.�%/()01�/�"#��%"�0)7�)�#$'#�#$���6%&#%"5�3' %.%#2�/'2�

&�)1��"�4�7�1�.0(/�"#����$��#�)/�70�&�"0#�%" .97��#$��)�('%)��/'%"#�"'" ���

/07�)"%<'#%0"��0)��6('"&%0"�03�'"��6%&#%"5�3' %.%#2�#0�8�##�)�&�)1��

�6%&#%"5�7�1�.0(/�"#�

+=,��-�/(' #�3��-�/�'"&�'� $')5��0)�'&&�&&/�"#�%/(0&�7�82�'�

(0.%#% '.�&987%1%&%0"�'5'%"&#�"�4�7�1�.0(/�"#�%"�0)7�)�#0�5�"�)'#��)�1�"9��

30)�39"7%"5�0)�)� 09(%"5�#$�� 0&#&�03� '(%#'.�%/()01�/�"#&�0)�3' %.%#2�

�6('"&%0"&�"� �&&%#'#�7�82�'"7�'##)%89#'8.��#0�#$��"�4�7�1�.0(/�"#����$��

#�)/�%" .97�&�'/0)#%<�7� $')5�&��.9/(>&9/� $')5�&�� '(%#'.�)� 01�)2�3��&��

 0"#)%89#%0"&�%"�'%7�03� 0"&#)9 #%0"��'"7�'"2�0#$�)�3���#$'#�39" #%0"&�'&�

7�& )%8�7�82�#$%&�7�3%"%#%0"����$��#�)/�70�&�"0#�%" .97�*

+�,��7�7% '#%0"�03�.'"7�30)�(98.% �(')?&�0)�('2/�"#�%"�.%�9�03�

#$��7�7% '#%0"�#0�&�)1��(')?�"��7&:

+�,��7�7% '#%0"�03�)%5$#&>03>4'2�0)��'&�/�"#&�0)� 0"&#)9 #%0"�

0)�7�7% '#%0"�03�0">&%#��0)�033>&%#��4'#�)�7%&#)%89#%0"��4'&#�4'#�)�

ATTACHMENT A



��������������	�
��
����
��������������������	��
�������������������

	�	��
�����������������������������	����
��
��	���	��
����
�	���

������
��	����
�	�
�������
���������������	�����������

������������
���
���������������
��	������������	���������

���������������������	���������������������������������������
�������

������
���������������

����������������
�
��������������������������
������������

�
����������������	�	���������������
����	������ 

!��������
������������	�	���������
���
����������������
���
���������

�������	����������������	�����������
����	
���������"�������#$% &'$�(���


�	�
���������
����������������	����������������	�	��
����
��������
�	����

�
�����
�����������������
������� 

�%���)*
�	����
�������)������	��
�	������������������������


��
�
�	����+������������
��������
�	�����	�������������������
�	�

�����
�������������������
��
������
����
��
�'&,��
�������	 

�-���).���	����������)���
��������	�����������
�	������

������������������������������	������������������������������
��


����
�����������
������������
�����������
����������������
���������

�����������������������
�	��
�����������������
�����������������������

���� 

�/���)0������
����	������)���
��
��������
������
�	����������


������������
��	���	���1�������222��"�������%(�����1�������342��"�������

%$���������5��
���������������������������������������������"�������

#$% &/$������
�����������	������	������
�������� 

�6���)7�
	�
���
�������)���
��
�����
������������������������

��
	���
���
��������	����
��	����
��������
����
	����	���
	�
����
�����

�����������
����	����������������������
�������
���
�������
��� ��5���

����������	�������������
����	������8��
����������������
	�
��
�	�


���
��	�������������	����
��	����������	��
�����5��
������
��������

�����	�������
���
����������	�
�	��������
��	����������������������
�����


�	�������
���������������������������	��
����	�
��
���
�������
�����


�	������,��,�
� 

�$���)"�������
��
)���
������
��
������������������
�������	
����

�������
���������
��+���	��������
�	��������	���	�����
�����9(���������

�������
����	�����������������	���������
���
�����������������

�
�����������
������������	���������
���
����������������
����������

��
	�
���
��������
�	�������
�����	�
��
����
�	�����	����������
������� ��

5����������
��
��������������������������
�������
�������	��
�������
���

��������
�	�������������������
����	�����������������
���������
��

+���	���������������������
	�
���
��������
�	�������
�����	�
��
����
�	�



���������������	�
�
�
����������	��	���	�
�
�
������������
���	��	�
��

�
�
�������	��	��	��
��
������������	��������	�
�������������
�
�	��

����
�
�
���	�����	���������������
���
���������������	�������	
�	����	���

���������������	�
�
�
������������
���	��	��	��
�������	�������	����������

�	����
��
���������
�
�	������
�
�
������
�������	����
���
	�����
��
��
����

������	������������������	��	�	���	�������������������������	�������	
�	����

	������������������	�
�
�
������
��	����
�������	�
�	��
��������������	��

	�����	��������������	�������	�������������	�
��

������� ���
�����
�����	���	���	��	��
!�����	����������������
����

����������	�
��������
���	����	���
���	�������	��
��
�
��	����
�����

�������������	����	����
��	�����	�����
��������	����	�����������
����
������

��	��
�����	��	����	����	��������
����
�	���	�	�	����������	���
�	�������

�������
�
�	������
�
�
���
����
�������
��
�
��	����
�����������������
��

���	�������
�����������
���������	��

"��������"�����#$#��%����&���������� ���$'�	�������"���'$���#$#��

"����������"�����#$#��%����&�������())�� �������������"���'$���#$#*��

"����'�����%%���&�������+,(�� ���������� �������'���

 -./0"1234�.�"-205467"2658�5��691"/2��33

 ���+#(�����"-205467"2658�5���33���	���-������������
���

����
�
�	����	�����
!��������	����	�������
����	������	�����������	�����
���

������
�
�	������
�
�
����	��������	������
������	��
��	������

�����1��
�
�	������
�
�
�����	����	������
������
��	������������	���

�
��
�����
��������	��������	�
����������	����
���
	�����
��
��
������������

������
����
�����
����	���������������	��
��	���������	�����������	��������


�������
����������	����
���
	�����
��
��
���������	��	���	�
�
�
��

�����"����
�
�	�
����	�������	����������
����	�
�	��
�������������

���������	��	���	�
�
�
�������	��	��	�����
���
���������	��������	�
���	���

����	����
���
	�����
��
��
���	����	����	����	��
��	�����������������

�����	��������
��	��
��	�������
����	�����
����	��	��	���������
�
�	�
���

�������������
�����
����	����

"��������"�����#$#��%����&���������� ���$'�	�������"���'$���#$#

 ���+#(��'��6239 �1":".&3�.:��33���	���"��
��	��������	�����


����������������	������������������������
����	�
�	��
���������������

�	�
�
������	��
�����
�����
���	����
�
����������;

��������������
��������	�����
��*

�'���������
���	������
����
�������*



������������	
�����������������
�����������
�����������
��

����������������������������������������������������������

������������
������������������������������������������������

	
����������������������������������
�����������������
����������

�������������������������������������������������������������

�
����������

����� ��!�������������������������������������������������

����
������������������������
��������������������������������������

����
�������������������������������������������������������������

�������������������
�����������������������������������
������������

��������������������������������������������������������������������

�����������������������������������
�����������
����������
�������������

����������������������������������������������������������������

�����"�������������������������������������������������#�������

$�������
���%����&������������������
�������������
����'���

���������������������������������������
������������������������
���

�������������������������������������������������
���������������

�����������������
����������������

�����(��
����������������������������������������
�����������

�����������������������������������������������������������
�����

��������������������������������
�������������������������)

�*�������������������������������������������������������

����������������������

�+��������������������������������������������������

�
��������������������������������������������������������
�������

�����������������������������
�������������������������������������

����������������������������������

�����(�������������
�����,
������������+������
�����������������

�����������������������������������
����������������������������������

��������������������������������������������������������������

(��������(���*-.-��/*��0���������*��,����.+����������(
���+.��*-.-���

(����������(���*--1��/���0���������-2��,����*�������3���*4��*--1�

,�����-1�2*����56#3,�"76� (8(90#�98�:##���5��������������������

����������
�������������)

�*��������
��������	
�������������������������
���������������

���������������������������������������������������������������������

������������������������������



�����������	�
������
�	�
�������������
�����������
��������������

���
�������
������������������
���

��������������	���������	����������	�
�����������������������������

���
��������
���������������������
��������
������
��������������

������	�����������	������
������	�
���������
�������������

��������������	���������	����������	�
�����������������������������

���
��������
���
���������������������
���������������
�����

�����������������������
����������
����
�������
��������

���������
�	�������������������� ������
����!�����"��������
����������

����
�����������������
��#���������������������������
������������������

������
�����������������������������������
���������������������������


����������
����

�$����������������������������������
��
���������������������
��

�
����
��
�����������������	��������������
�������%����
���&�'()�'

*��������*����)&+&	�,)���-��'	���'�)	�%��'�+����	����'�*��'��+	�)&+&'

%��'��&�'()�'��.*/01*-�02/345�2�61%�/-*6'�������1����
��������

���������
������������7�����������
�����
������
���������������������

���
�����������������
������������������������'��1�����������

���
�����������������
�����������������������
��
�������
��
���������8

�)��������������
��
��������������������������
������������������

����������������������
�����
��������	�������	����
��	�������	�
����������

�������
��������
�������������������������������������������������	�

����������	������
������	�
���������
������������	�������������������������

�����7�����������
�����
�����������������������
�����
��������
�����
����

�����������������������������������

�����������������
�������
������������	�����������
����������

�����	������
��������
��������
�����������
�����������������������

���
������	������������������������������7�����������
�����
�������������

����������
�����
��������
�����
���������������������������������������

����������������
��
������
������������
�����������������
�������


������������������
��������������
��������������������������������������
�

���������
�������������������������������
����������
�������������

�������
��	������������������������������7�����������
�����
�������������

����������
�����
��������
�����
���������������������������������������

��������������������������������������������������������
��

7��������
�����	��
������
�	���������
�	�
������������
�����������������

�
������������
���
�������������
�������
������������������
����������

�7����������
���
������
�����������������������������
�
������������������
�



���������	
����������������������������������������������������

����������

������������������������
�������������������������������������	�

����������������������������
������������������������������������������

�

�������������������
��������������������������������������������	�

����
�������������������
����������������

���������
����������������������
������
�������������������	�

��
������������������	�������������������
��������������������������
������

������������������������ �	����������

�!�����
���������������"

�#��������������������
���������������������������������	�

����������������������������	������������������������������
�������
������

���������������������
�	����������
������������������������
�	��������

��������������������������������
������
����������
�������

�$���������������������������������������� �
��������������

�����
�������������������
���������������
������
����������
��%

�����&������	��������������	�'��������������(����	����
��
����������

�	�������������������������������������������������������������	������
����

��
������������������	���
��������������������������������������%

�����&����������������	��������
�������������������������
�������

������
���������������
��������������������
������
����������
��������

����	�������%

#������	�#�����)*)��!����+��%����%����'��%�*,��������%�#��%�,*���)*)%��

#��������	�#����,  ���!!���+��%����%�(-���'��%�,�����%�'�
�%����,  �%

'��%�()�% ��%��.#/0.1.�233�435�'356073�180&%�������&�����
��������
���

���������������	�����������������������������������	������������������������

���'�������()�% �-����!��������������������������
������
����������

�����������	�'�������()�% �-����(����������������������������	����������

����������
����������������������������������	�'�������()�% �-������%

�����0����������������������������������
��������������������������


����������������������������������������������������������������������	�

�����

�������������������
�����������������
��������������������������

��������������
��������
���������������������������������	��������������

�������������
�������������
������
������������������������	�����

���������������
��������������������������������������	�'�������()�% �-���

�����	�����
����������������������������������������������������%

#������	�#�����)*)��!����+��%����%����'��%�*,��������%�#��%�,*���)*)%��

#��������	�#����,  ���!!���+��%����%�(-���'��%�(�����%�'�
�%����,  �%



����������	
�������������������������������������������������������

�������� !��""#���� !#$�� ��%"����&�����' "��'��!'�#�!'�"#����'���& (��)�!��

*�+�	�,-���� (�#�!'�������������!�"#����'��!���� ('�!���.����������"��(��+�

���"��(�*	*+� (��������'�/��� !� (�"#����!0�"( ��'�(��� &���" #�����#�

���'�/��� !���& (��)�!��*�+�	�,-+� (�#�!'� !�.�����!�.�'�/�# "%�!�� ���(��

 (����"( " ��'�.��� ���"#����!0+�����" #�����#����'�/��� !�%�$������������

�%"����&��������!$���%��'�(�!0�����'�/�# "%�!���""( /�#��!'����#'�!0�

"( ��������1��"�����"( /�'�'��$������ !������	�+�����" #�����#����'�/��� !�

%�$�� ##��������&������������(�������%�� &�(�� ('��� !� &��������'�/��� !�

"#��� (�� !!���� !�� �����" #�����#����'�/��� !2��.���(� (���.�(��$���%� (�

���������%������" #�����#����'�/��� !�������������(��������#'�!0�"�(%��� (�

������(��&������ &� ���"�!�$�

������������������ !��""#���� !#$�� ��%"����&�����' "��'���& (��)�!��

*�+�	�,-+��!'�#�!'�"#����'��&��(������'������� (�!�.�'�/�# "%�!��.��������

"#����'��!���� ('�!���.����������"��(��+����"��(�*	*+� (��������'�/��� !� (�

"#����!0�"( ��'�(��� &���" #�����#����'�/��� !��&��(�)�!��*�+�	�,-+�����

" #�����#����'�/��� !�%�$�������������%"����&������& (�� (����������%�� &�

(�� ('��� !����1��"�����"( /�'�'��$������ !������	�+�����" #�����#�

���'�/��� !�%�$�� ##��������&������������(�������%�� &�(�� ('��� !� &�����

���'�/��� !�"#��� (�� !!���� !�� �����" #�����#����'�/��� !2��.���(� (�

��.�(��$���%� (����������%������" #�����#����'�/��� !�������������(�����

���#'�!0�"�(%��� (�������(��&������ &� ���"�!�$�

������������������ !��""#���� !#$�� ��%"����&�����' "��'��&��(�)�!��

*�+�	�,-���� (�!�.�'�/�# "%�!��.��������"#����'��!���� ('�!���.����

������"��(��+����"��(�*	*+� (��������'�/��� !� (�"#����!0�"( ��'�(��� &���

" #�����#����'�/��� !���& (�������' "�� !� &��!��%"����&��+��!��%"����&���

%�$�! ������ ##����'� !��!$���(/�����!���& (�.�������/�#�'����#'�!0�"�(%���

��������'�.����!� !��$��(��&��(�����'���� &��' "�� !� &������%"����&���

�'���������������� !��""#���� !#$�� �#�!'�"#����'��!���� ('�!���.����

������"��(��+����"��(�*	*+� (��������'�/��� !� (�"#����!0�"( ��'�(��� &���

" #�����#����'�/��� !��&��(��' "�� !� &��!��%"����&����' "��'��&��(�)�!��

*�+�	�,-�������" #�����#����'�/��� !����##�������������%"����&������& (�� (�

���������%�� &�(�� ('��� !� &������'�/��� !�"#��� (� ���(�"#����!'�(�

������"��(��+����"��(�*	*+� (��������'�/��� !� (�"#����!0� ('�!�!��� (�

"( ��'�(��� &��!$�" #�����#����'�/��� !��!����� &&����#�(�� ('�� &�����

� �!�$��#�(3� &������ �!�$��!�.����������(�������# ����'����1��"�����

"( /�'�'��$������ !������	�+��&�����" #�����#����'�/��� !�����.���(��!'�

.����.���(���"����$��/��#��#�4



�����������	
�
��	����
�

�����		���		��������������������
���

������	
�
��	����
�

���
�������
	�
�������
��

���������	�����	���������
������������������������
�������

���
�
��	
�����������
�
��	
�����		���		��������������������
������

���	
���
����������
��
�
���	��������������
�������������
�
��	
����������

������������������
��
	�������

���������	
�
��	����
�

��������	����������
������
���

��
	�
�������
��
���������������������
�������������	
����		���		��������

������������
���������	
���
���
��
	����������
��
�
���	��������������
���

���������	
�
��	����
�

����������������������������

����� ���	���������
�����������	����������������
������������������

�
�������	���
����������	
�
��	����
�

��������������
�������������

�����
������
�����������	�������������
	�
�������������������		��������

��������
����������
��������������
�������������
�

����	������

�������
������������	
�
��	����
�

���������������������������������

�
���������	
�
��	����
�

���
����
�����������
	�
�������
���������

����
�
������������������

�����!��"������"��������������
���
������������������������
������

����
���������������������������������������
����
����
����
�������
�����

��#
��������������������������������������
�����
�������������	���������

$�����
�
���������������	
�
��	����
�

���
���%�
����

�����$���
������
���&�����
������'��������&���
����()�*�+������

��	
�
��	����
�

�������������������
������
���������������������
���

��
����������	��%��	
�������������	�����
���������,��-�&�.��&���
���

��+,)�������������������������
�����
��
��������������/����������	��

���
��������
�������,��-�&�.��&���
�����+,)�������������
�����

������������������	
�
��	����
�

��������������
�����

��������
������

�����������
���������������������	
�
��	����
�

�������������
������

������������
������
�����������	��������������	������
	�
������������

������������
	�
���������
�����
������������������	�����������

!��������!����(0(��+���1������������&����0�����������!�����0���(0(���

!����������!����((+��+)���1���������(0*��&����)��������&���������((+���

!����**���++���1����������,)��&����,�������&���������**��

&�����()�*�+���!22/3/4$!1� 55�6748/9/352���5:.563/4$���!�����

��������������
��������������
�����	�����������������	����������

�#����
����������������������������������
��������������
�
���	�
������

�������
�������
�������������������������
���������������������

��������	�������������������
�����
������������	������������������



������������	��
�������
���
���������������
�����������������������
���


��������
������
�������������������
���
�
�������
��

����
�����
�
���

����
����������������
��

�����������
�����������
��������������������� �!���������������������

�����"�#�$������%&''(')*�+	*,�-+)'&�&'%�&.	)%�/�0(')*��������
�����

����������������
���1���
���
�����
������������
�2�
��
���2��������


���
�����������2�����
������
������������������������������
���
����

������
�����������
���
��������
������

�����������
�����������
��������������������� �!���������������������

�����"�#�$�����3-��'3*	-)�-4�4''��	4��'&5	3'��)-*��5�	��6�'���'7���
�

������2���������
����������
������������������������
������
����

�����
������������2�������������������
�������
�������������������8

 �!��
��������
�����������
��������������
������������
���

������
���7�������
��
��������������
���������
�������
������������
��

���������
������
��������������������
��
������������
���
���2�
����


2��������������������2�����������7���
�����
���
��������
���
����

�
����
����������������
��
������������
���2�9���:������
��������

�������������
������
���������������������2�
������������������������


���������������
���
����������
������������
���������
���7�������
�

������
���
������
����������
�������
��������������;

 �!��
������
�����������������������
��
�
���2����������2�

���������
��������
���
�����������
�������
������������
����������
��

�7�������������������
��
�
�����
����������������������������2�������

�����
���������
�
��������
������
���2������������
�����2����������
���

�������
�����������
���2��������������
�����������
���������������


������2����������
��
��
�2�����������������
������������
����������
��

�7���������2������������������������
������������������
�
���2�����
�


���
����
���
������2����������
���������
�����
;��

 "!�����2��������
��������:���
��
������
����������������
�

��������������
��
���������
�������������
������
������
����������������

����2������
�����
���������2��

�����������
�

�����������
�����������
��������������������� �!���������������������

�����"�#�$�$���')*	*�'(')*�*-��'&5	3'����������2����������
����2�����

��������
������������������������
�
����
�
�����������
���������������
���


���������������2�����
�������2����7��
������������
�
����
���������



�������������	�
��������������������
��������������
�����
���
�������

���	������������	�
�������������
�����
������
�������������	�����

�����������

����������
��������������������
������ �
���!"�#������������!��������

 �
��$�%�&!�����'()*+,(-�*.�/*�,(,0��� '12,3, ,*4 �(*� /542�.'42 �(*�

+52'05�.55 ���/�����
��������	���������������������������������������
��

��������������������������������
������������	�����������
���������������

�������
�������������������
�������

����������
��������������������
������ �
���!"�#������������!��������

 �
��$�%�&!!����'()*+,(-�*.�/*�,(,0��� '12,3, ,*4�(*�/�-�.55 ���"�#��

/�����
��������	�����������������	����������������������������
�������

������������������
�������

"�#�����
�����������
����������6�����������������
���������������

����������
������������������������������������������������
��
���������

�����������������������������������
����
�����������������
���

�����	�����������������������������(���
����
������
���������������

������������������
����������	�������������	��������������������������

�����

����������
��������������������
������ �
���!"�#������������!��������

���������7�

�
���!&&����&���������+� ���0���!%&�" �1����$#�� �
����������8���!%��

!&&��

 �
��$�%�&!$���0+52,( ��9�,4 (�+*�2:�-�.�0,�,(,5 �.55 ������


�����
��������
����������������������
������������;�������������

��
�����������������������6�����������������
��������	����������
�������

�����	�������������	������������
�������������������������
������������
��

������������������������������	��������

����������
��������������������
������ �
���!"�#������������!��������

 �
��$�%�&!<����00*'4(,49�.*+�.55 ��42�,4(5+5 (���"�#��(����������

�����
������������������	����������
��������������	������������������


����
���������������������������������
���������������������������

�������;��������

�����
���������������������
�����������
�������



�����������	
��
�������
�����	���	
������
���
	�����
����
���
����
���


���
��	
��������

���

������	�
������
��
�����
���	
�	
��	������
����	
��
���
�����


��
����
��
�	
������
���
�	
	�����
��
���
��	�������	
�����
��
�	�
��


�����
���	
�����
���	
�������

��

�����
���
����	
���
��
	����
����
���
���
�����	�	
���
����
���


�����
���
��	
����	��
�	
	����
��
���
������
�����������	
����
���
�	


����������
��
���	
�������

���

���
�����	
��
���
�����	
����
����
�����
���	
���
����	����


	����
��
����
���
�����
��	������
���
������
������
��������
��	���		


����	�

�����
��
��	
� ! "
#�	�
$���"
��
�"
%��
!&���"
����
����
&!"
� ! �

%��
' (�)&(�

*+,-./%�

���

0�
���
��1��	�
��
��
�����
��
���


��������
��
����
��
�����
���
��	
����
����"
���
��������
	������	���


	����
������
���
�����
���
��
���	����
��������	
���
���������
���


	�����
�	
������
��
���
��������
	������	���
��	"
�����
��������
���


���
����
	�����
��	
���
���������"
������
��
������
��	�������
������


���
����	
��
	�����
�	
���
���������
������
�
���	������
������


��	�������
���
����
��
������
�����������
��
�������
�����	���
��
��


��	������"
���
��
��
�����
�����
����
����
����	
����
���
����
��
�������


�����
%�����
' (�)� ����

���

*�������
��
��	
&))�"
##��
$���"
��
'2("
%��
 "
����
%����
�"


&))��

��

���
��������
	������	���
	����
������
���
�����
���
��
����
��


��
����
�	
���
	����
�	
����������
��
���	
������
������
�)
����	
�����


���
����
��
��������

���

���
������
	����
����
������	�
��������
����
���
����
��


��������
��
���
����
��
������
��
���
	��������
����
�	
	��
�����
��


%�����
')&�))&"
,�����
3���"
��
��	
	��		��
	�������

���

���
������	
	����
��
����
��
���
�����
�����
��
���
��������
��


���
����
���
������
�	
�����

4������"
��
���
�����
���	
����
����
��


�������
��������
	������	���
��
������������
������"
�������
	����
��
����


��
���
��������
	������	���
��
������������
�������

���

���
�����
��
���
��������
��
����
��
�����
���
��	
����
����
��


�������
��������
	������	���
��
������������
������
����
����
���
�����


���
��	
	�������
��
	��
���
�
������
�����
���	
	������

�����
��
��	
� ! "
#�	�
$���"
��
�"
%��
!&���"
����
����
&!"
� ! �



�������
��
��	
�  #"
#(��
$���"
��
�' 5"
%��
'#"
����
%����
�"
�  #6





������������	�
�������
��	����������������������������������������������

���
�������
����������������������������������

��������� ����� !��"� ���#! ��"!��$!%�!#�$&�����#��

����������������!&��$�%���'$���� !��"� ��� �(�$ �"����)�����*��

+�
�,-.����,+/.0�0�12��
.���
*���,��*��+3.�.�*3��410./.�.+5�64����+6�32�

-.�
��
.���41�
*���,��+�3�/2�*5�.6�*�������

�00�0�12�����������������������
������������7*8��������4�����������

�������������������$����$&� !9�&�%������%����
���+3.�.�*3��410./.�.+5�

�
*33��,+/.0���+,�*��*�.�*3�.6�,+/�6�5����3*5��+�1��0�/�3+��0�12�:4*3.�.�0�

�,+����.+5*3��4�.5��5�,*332�*������0��5.5��,.5�*50��3*55.5��,*��.����

.5�*��+,0*5���-.�
�����.+5���������

�00�0�12���������������
�������
����������������������������������

������������������ $%;�!%���%"���������&��$!%���%"����$����

$&� !9�&�%������%����+�.6�+���*5�.6�*��������*��+3.�.�*3��410./.�.+5�64���

*0+���*5�+,0�,��+,0.5*5����+,�,��+34�.+5����*13.�
.5�*��413.��
�*,.5�0*���

�+��+5�.0�,��
��3*50�4���*��46��.+5��*50��*�.�*3�.6�,+/�6�5����3*5��+,��
��

0��.5*��0���,/.���*,�*�

�00�0�12�����������������������
������������7*8��������4�������������

�6�50�0�12���������������
�������
����������������������������������

���������������$%#! &��$!%���!�����%"���������&��$!%���%"����$����

$&� !9�&�%������%��9�$�������!�����$����!5�+,�1��+,���
��0*���+���
���.,���

�413.�*�.+5�+���
��5+�.���+���
��
�*,.5�+5��
��3*50�4���*��46��.+5��*50�

�*�.�*3�.6�,+/�6�5����3*5���
���+3.�.�*3��410./.�.+5��
*33�6*<��*/*.3*13��

�+��
���413.��.���3*50�4���*��46��.+5����
���.6����,.+0�+���
���,+=���.+5���

*50�*�0���,.��.+5�+���
���*�.�*3�.6�,+/�6�5���*�.3.�.����
*��6*2�1��

�,+�+��0�

�00�0�12�����������������������
������������7*8��������4�������������

�6�50�0�12���������������
�������
����������������������������������

���������������%!�$���!#���� $%;�!%���%"���������&��$!%���%"����$����

$&� !9�&�%������%���7*8�����+,���
�����
�0*2�1��+,���
��0*���+���
��
�*,.5�

+5��
��3*50�4���*��46��.+5��*50��*�.�*3�.6�,+/�6�5����3*5���
���+3.�.�*3�



�������������	
��������
����������	��	�
������������������
�����
���

��������	��	
����������������������������������������������
�����	��

�������
�������
�������	���������
���������
�����	��������
��

�������������������������������	��	�
�������	��������
�������������	��

�
�����
����������	��������������
������������������������	���������

	�
�����

������	��������
���������������	
���������	����������	��	�
�����

�������	����	��
���������	���
���������	��	�
���������������������

�����
�������������
��������
��������
�	�����������	��	�	��������
��

����������������������������
�������
�	�����	
����
�	������������	����

����
���
�����	
���������	
���������
�����
��������
��������	�	��

��������������
�������������������
�	�����������	��	�	����������
��
�

�����

������	���������������
�� 

�!���
�	�
����������
��
��������� 

"#$�%&'�$(�)*+,%&��'-.%#/�$#�,-#0�*1'�-11*2)�%$#1�-#0�&-)%�-,�%2).$3'2'#�1�

),-#�.',-�%#/��$�)$11%+,'�-0$)�%$#�$(�%2)-&��(''1"

�4���	��������
���
������
�������	��	�
����5

�����
��
�����	
�	�������������	��	�
�������������������

	���
�������
����������
����
��
����������������
���������	��	�
��

���
�������
������������5��
��

�6���
��
�����	
�
�������������	���������	
��	�����	���


���
��
�	��	�
�����
��������������������������
�
����	���
�������


����������
����
��
����������������
��

-��������-���!787��9!��,������	��!��1����84�
��������-����48��!787���

-����������-���4��!��99	�,������	���6:��1����:�������1����!��4��!�

1�����7:��6:���-)).$3-,�$(�,-#0�*1'�-11*2)�%$#1�-#0�&-)%�-,�

%2).$3'2'#�1�),-#�.';*%.'0����
���-����	���������	�
��������	���
�������


����������
����
��
����������������
���	��������
���������������	
���

����������	�	�����
���������<���
�������
�������������������������


���������	���
�������
����������
����
��
����������������
��

������	��������
�����������������	�������
���
����	���
�����	��

�������	�
�������	
���
�������������
�������	���
�������
����������
���

�
��
����������������
��

�����-�������
�������������������������
���������	���
�������


����������
����
��
����������������
���
��������
������
��
��

������������
�����



��������������	
�
��	�������������	����������������������������	
�
���

�������������������	���������������������������������������	�����	�

������
���������� �!"#$%&"���'&�(�"����(#)!%*'���������%��+,���-��

��-��,���+���������������,-����-.��������./,����.�������-+,�,��+�

����,/,�,-��������0������-.���-.��1���.���.�,�������+--���-��.-+������

.-��1������,+,�,������-���������1,���+���������������,-����1�,����-/�.��++�

-�������.������2�����-�����2�.,��,��,-��-�������-+,�,��+�����,/,�,-���-.�

������.�-���-��,��-�,���,���������������.���,��������.�

�����).,-.��-���-��,���������1,���+���������������,-�������-+,�,��+�

����,/,�,-�����++��-++-1��������+,���-�,�������.,��������-���.�.�3�,.�������

�-.���-��,���+���������������,-���

���������.���-��,-��-��������1,���+���������������,-�������-+,�,��+�

����,/,�,-��,���-��.�3�,.����-���-������,�,-��+�+���������������,-����-.���

��./,����.����-.�1���.�����+����.��������������,��.,���,-�����,+,�,���-.�

1����1���.��-++���,-�������.�����������,+,�,���������.�.�3�,�,����-�����

��-��,-��-�������,��+�,��.-/��������+���-.�,������������.-/,�����������,��+�

,��.-/��������+�������,�����������.���-��,������1,�������������1,���+����

�����������,-���

��������������	
�
��	��������������44�������	�������������������	
�
�

������
�������5"�6%'7�*'�%#)�8!�9""���*����-��,-��-������+��������

�������,-����������,��+�,��.-/��������+���������-/�.�,����-������++���-���

���-.��.�-.�.��-+��,-������,��������+,�����.,����-��,����������,��-�,�,-��

-������,������������!������+,�����.,�������������+����������-/�.�,����-���

-�������-+,�,��+�����,/,�,-���-��,�����������.-�-����-.�,�������-.��.��-.�

.��-+��,-��,��-�,������,����������

��������������	
�
��	�������������	����������������������������	
�
���

�������������������	���������������������������������������	�����	�

������
����
���'*!%8"�*9�5"�6%'7�*'�%#)�8!�9""��������:��-.�����������

�������-.�����������-���������.,���-������,��-�,�,-��-�����,���������������

�-+,�,��+�����,/,�,-�����++���������-�,���-���������.,��������.�,�,�����,+�

�-�������.�-��1�-������,/���1.,������-�,��������.�,�,���-.�.��,���.�����,+�

�-��������,�,��+����.���.��-.�-���.����,�������-��,�,�+�-�������-+,�,��+�

����,/,�,-��.�3����,����-�,���-���������.,���1,��,���1-����.���.����,�������

�����-����-��,-��-������-.��.�-.�.��-+��,-������,����������+,�����.,���



�����������	
�
�	�����
�
�
�����		����	
������
�������������
���

�������������������������������������������������
����
��������������

������������������	��
���	�
���
�������������
����
���������	
�
�	�

����
�
�
���	
����������������
���������
�������
�������
�����	��������

��������	�������������������������
�����
����������������	
�������

����
����������������
�����	��
�������������
����
�����������
������

	
���

������������
������������
��������		��
�� 

�!�������	
��������������		��� 

"#$�%&'�$(�)*+,%&��'-.%#/�$#�-0$)�%$#�$(�%1)-&��(''2"

�3��������
������������	���
�������������
��4

�����������������������������������������
���
���������
����

��������
��������
��������4

�5�����������������������������
�����������������
�����
�4����

�6�������������������������������������	
����������
�������

��������������
����������������
��������������
���������	�����

�������������

-��������-����!787��9!���,���������!��2����83���������-����38��!787���

-����������-����3��!��99���,����������56��2����6�������2�����!��3��!�

2�����76��6����-0:%2$.;�&$11%��''�&$11'#�2�$#�%1)-&��(''2�������

��
���������
������������������2���
����76��68���		��
	��
�����
�����

�������������������������
����������������������
�������
���������������

������������������	
�����
����������
����
�
���������������

-��������-����!787��9!���,���������!��2����83���������-����38��!787���

-����������-����3��!��99���,����������56��2����6�������2�����!��3��!�

2�����76��6!���-)).$:-,�$(�%1)-&��(''�.'<*%.'0�������������	
�
�	�

����
�
�
�����
��
��������������������������������	
�����
����������


����
�
��������
������������		������������
������������
����
�
������

��
���������

�����-�����
��������������������	��
��������
�������
����
�
��������


�����������������������������������������������

-��������-����!787��9!���,���������!��2����83���������-����38��!787���

-����������-����3��!��99���,����������56��2����6�������2�����!��3��!�



�����������	���
�������
����������������������
�����������
����

�
����������
������������������������ ! ����"#$% & " �'� (��" ')��'�

 (���!�*���"+����#�%�!��!+����'%�#"���""#(�! �'"��'%���� !��� (�,�&�(�'!"�

���'��!����"!��&�,-�* &��-��,"����+�� ' ! ���* &�.-��,���, �%�$�) '"��'�!+��

%�-�!+����� !��� (�,�&�(�'!"����'� "��%��!�%�

�$����+����� ! ����"#$% & " �'�"+����,�& �/��'%��&��#�!�� !"��#,,�'!�

��'%�#"���""#(�! �'"��'%�"+������#"���'�#�%�!���*�!+����� !��� (�,�&�(�'!"�

���'�!��$���,���,�%� '�����,%�'���/ !+��#$�+��!�,�0�

�%%�%�$-���!"�1�2�3�41"!���)�3��+��13������2	���3��**���#)��	23�1�2����

�(�'%�%�$-���!"�	��13�44!+���)�3��+���5�3������63��**�����!��13�	��1�

���������������7����8�����
��������������������
�����������
����

�
����������
�������+��)�&�,' ')�$�%-��*�!+����� ! ����"#$% & " �'�"+���3�

/ !+ '�6��%�-"��*!�,�!+��%�!�� !�,��� &�"�!+��#�%�!���*�!+����'%�#"��

�""#(�! �'"��'%�!+����� !��� (�,�&�(�'!"����'3��%��!��'��,%�,�"�!! ')���

�#$� ��+��, ')�!��% "�#""��'%�,�& �/�!+��#�%�!���'%�"+����%�!�,( '��/+�!+�,�

!���(�'%�!+�����'�

�%%�%�$-���!"�1�2�3�41"!���)�3��+��13������2	���3��**���#)��	23�1�2��

�����������5���7����8��������������������������������
����3���
����

�
����������
���3�����
�������������#$� ��+��, ')�(#"!�$��+��%�$-�!+��

)�&�,' ')�$�%-��*�!+����� ! ����"#$% & " �'�!��% "�#""�!+���,���"�%�

�,% '�'��3��,%�,3��,�,�"��#! �'��(�'% ')���'%�#"���""#(�! �'"3�!+����� !���

 (�,�&�(�'!"����'3��,�!+�� (���!�*������'��,�$�*�,��!+��%�!���*�!+��* ,"!�

�#$� ��! �'��*�!+��'�! ����*�!+��+��, ')��'�!+���(�'%(�'!"3�!+����'%�#"��

�""#(�! �'"��'%�!+����� !��� (�,�&�(�'!"����'3� '��#% ')�!+���(�#'!��*��'-�

�,���"�%��(�'%�%� (���!�*�����,�"�,& ���#' !3�"+����$��(�%���&� ��$���!��

!+���#$� ��

�%%�%�$-���!"�1�2�3�41"!���)�3��+��13������2	���3��**���#)��	23�1�2��

������������������������7����8���������������������������

�����
����3���
�����
����������
���3�����
����������������+��'�! ����'%�

+��, ')��,���%#,�"��,�"�, $�%�$-����! �'"������55�����'%��$������-�!����

+��, ')��'�!+���(�'%(�'!��*���'%�#"���""#(�! �'"3������ !��� (�,�&�(�'!"�

���'3��,��'� (���!�*���

�$����+��'�! ����*���+��, ')�#'%�,�!+ "�"��! �'�(#"!���'!� '�!+��

*����/ ')9

�1�����+��%� '��!��,��%��"�*����/"9



�����������	
������������������������������	���������

������������������������� !"���!��!#��������$��%&

�'�����(������������������)*$)!(��!#��������$��%��(��!�"!�(���$�

��������������!#� ����*(���((*�)��!�(�������"�)��� ���)$!+�����(�) �������

������)!(���!��!#������)�"��#��&�����

�,�����(����������������-����.�$�!#�����)*. �"���(�����$�%����!�

�))��$�����������$��%�����)$�(�����+����"��#!$�!$��%���(������*)����/

������.-��"�(�0121��30(����%/��"�/�0����"/�2�������##/��*%/��2��0121/��

��������.-��"�(��440��33�����%/��"�/�',5����"/�3���##/���)�/�0���440/

��"/�'15/456/����7����8���������������������������������/������

��+�(!$-�"!��������"$������*���$���"��!��'15/452�(��  �#� ����(�9$������

"!�����(�!������)$!)!(������������(��!����� ����*(���((*�)��!�(��"�)��� �

��)$!+�����(�) ����������)�"��#���.�#!$������#�#���.*(���((���-�.�#!$������

�����!#�����)*. �"����$��%�!���������������(/

������.-��"�(�0121��30(����%/��"�/�0����"/�2�������##/��*%/��2��0121/

��"/�'15/453/���		��7�������������������:
����/�����������)! ���"� �

(*.��+�(�!���9������'4���-(��#��$����������!#�����)*. �"����$��%�!������

���������(��(��  ��))$!+��!$���(�))$!+���������������(�!#����� ����*(��

�((*�)��!�(���������"�)��� ���)$!+�����(�) ��������!��#�"���!��!#������)�"��

#��/

�.������!$�����"���!$��$��!$�$�(! *��!���))$!+��%��������������(��!�

���� ����*(���((*�)��!�(������"�)��� ���)$!+�����(�) ����������)!(���!��!#�

�����)�"��#�����-��!��.����!)�����(�������$%��"-����(*$�/

������.-��"�(�0121��30(����%/��"�/�0����"/�2�������##/��*%/��2��0121/

��"/�'15/4535/�����������������������
	�������������
������
�	�������

��	�������	��7�������	���������	������������������/��������#��������������

���*)�����*���$���"��!��'15/45���(�$�;*�$��������%!+�$���%�.!�-�����$����(�

������!�"���%���!����� ����*(���((*�)��!�(��"�)��� ���)$!+�����(�) ����!$�

��)�"��#����(��������������-���(����� ��$����+���!�����*)�����%�

$�;*�$�����(�!#���"��!�(�'15/45�<'15/453���!�����#!  !9��%=

�0�������%!+�$���%�.!�-�!#�����)! ���"� �(*.��+�(�!��(��  ��*)!��

����$�����%���������*)������(�*���"�((�$-�����64���-(�.�#!$��)*. �(���%�����

#��� ��!��"��*���$����(�(�"��!���(�����!��"��!#���(�����$������!���!���!�

*)��������� ����*(���((*�)��!�(��"�)��� ���)$!+�����(�) ����������)�"��#���



�����������	�
���������������������������������������������	��������

	��������������������������������
����������������������	���������������

�����������������	������������	�
����������
��������������������������

	��������	���������������������������	��������������������������

���������������	����
����������������������
�������������������
�����

�������������������������

���������������������	���������������������������������

	����
���������������� ������������������������ ����������
���

�����������������������������������������������������������������������

���	��������������!��������������������������������������"�	�����������

��������������������������������������������
����������
���������������

�������	�������������������������������������������������������������

����������������������������������
������������������������������������

���������������������	����������	��	�����������	�
����������
�����������

������������������������	��	���"���������	���"���������������	�����

���	�����������������
����������#$��������������������

���������������
����������������������%

�#��������	����������	���������%

&'(�)*+�(,�-+�+./)'0�)('�'(���(�12-0�+�

30'-�1�+�0��1/2�)('���*02)�03�)/2.(4+/+'���

230'��(.�)/20*��,++�&5

������������
�����������������������	�����������������

���	�����������	����
���	������������������������	���������
�������

���������
����
��������������
���������������������5

�6���������������	������	�����	������������	���
�����������������

��������������������	���������������	����
���	�����������������5

�7����������
������������������������������	�	�����������	����

������������������89�	������������������������������������������������


� ���������������������������	��������	������������������������

���	������������������������������	���������
����������������
����
�����

���������
��������������	���	����������������	��
�����
�������������

������������������������������
���������������6:��9���6:��9�;5����	

������������
�����	����������������
����	�
��������		�����������

��������������������������	�����������
�������������������	����

����	���������

����������	�������

������������������������������

�����������

���	������	�������������	���������
����������������
����
��������������	�



�����������	��
�������������	�����������	��
�����������������
�����
������

�
�����������������
��������
������������������������������
���	�������

���������	�������������������������	�����
���	������������
����������

�����������������������������������
����������������
��������������
��

�����������	���������������
��������	
�����������������������
�����������

����������
�������������������
��������������
�	�����������������
�������

����������
���� !�"!#$� !�"!%�

�����&��
����������
������
�����
���
������������������������
��

�����������������������
������������������
��������������
������������

���������
��	����
����������������������������

&�����	��&����' ( ��%'���)���������!**�������'����������&���#(��' ( �

������ !�"!(���&+,��-./�0-11�2233��������-��
��	��
������������
��

����������
������
����������
�����
���
�������
���������������
��� !�"�#��

�����
���������	������
�����������
������������������
�������������
���

�
��������

�	���2��������
����
������������
��
����
���
��������������������	����

��
�������	�����
������	������4
������
���
�������
��������	
���
������

�
���������	������
����5
�������������"���������
���������	�������
������

�����
����
������������	������������������
������������������������
�������


��	�������������������
������
������
�����
��
���������
�����
��������

�	������
��
���
����������������������������
���������	������
��������

�������������6
������
������
��������
������
����������������������
���

�
����������������
������
�������������������
������������������
������

������������������
�������
��	�����������������
�����
���������
����
��


��������
�����
���������	������
��
���
������������������������
�����

�����������������������	���
�������������������6
������
������
�������

�
������
����������������������������
����
��������������������
�������

���������������������
������	�������
���������	������
������������
��

�
��������	���
�������������������6
������
������
����������������������

�����
����
��������������������������������
�	�����������������

�7���������
�����4��������
��
�������
���������	������
����������	�������

������������������������������
������������

�����2��������
����
��������������������������
�������������������

����	��������
8

�'��������������������������
���������	������
�������
�����������

����������
��9

�#��������������������������
������������������������������

�
������9



�����������	�
����
��
������������
�������������
���
��

���	����������
��

��������������
���
��	���	��������	���������������	��	�����������

�
���
�����	����������
��
���	���	����������������
�������������
���

��	���������������������������������������
���	�����������������
��������


��

�����
����������������
�������������������������������
����	�

	����������
�������
�������������
���
�����	����������
���
������
�������

����������������
���������������
����
 ��

��
�����������
����	��

����������
����	��������
��	���	��������	��������������������
���

������������������
���
�����	����������
��

������������	������������������������
���������������
���
�����

�	�����	
��	�������	�����
����	��������������������������
		�������������

�������

!��������!����"#$#��%"���&���������"��'����$(�
��������!����($��"#$#�

')*+,!-�./�0��1�,./�-/123'314'

'�����#��5%"���0)�3.'��1�*.�-./61/7.0�83�,34��37.�&373�'���3������

���	������������������������
������������������������	��	��
��������������

����	��������
���	�������������	���	�������	�����
���	���������
���
���
��

���
��������	�
������	�����
������������
�����
��������
��������
����
������

	���������	������
��	������	�����������������	������������������������
��

�������������
����������
��	�������������	��	���������
���	������������
��

��������	��	�����������95��
���
���	������
����������	���������3������

���	������������������������
���������������������
��������������	����	���

����	��������
���	�
�������
��������������	��	����������
����
�������������

�������������������95��
���
���	������
����������	�������
������������������

�����������

!��������!����"#$#��%"���&���������"��'����$(�
��������!����($��"#$#�

'�����#��5%(���/.+1/0'�16�,.!/34:'���!�	���	�����������
������
���

���������
	�����	��������	�����������
���	�������	���	����
������

�
���
�����
�������
���

��
������	���������������������������������
��

�������������	�
����
���"5���
	��
���	������
������������
	����

!��������!����"#$#��%"���&���������"��'����$(�
��������!����($��"#$#�



����������	����
�������������
����������������
��������
������������

�������������������� �� �����!����""�������!�� #"�� � ����$���� #"����$���

 ����"�� � �����%&' ( � ���)!������� #"����$��� ��"��"���'������%#%��� (��

) �!��!������� �� ���� ���! ���!�"����

�''�'�&�������*�+�,�	*����-�,��!��*,������+./�0,��$$���%-��.+,�*�+��

����������	1���2�������2�
���������2�
���34�������������5���
5�2������

��� #"����$����!��� �� ��"��������6%���.�,�*�+	,�#%���&����"����'�&�����

 #"����$���#�'��%�'����! ���!�"����������&�$����6%���.�,�*������5�)�(��,�

����"�� � �����%&' ( � ���!�( �-���� #"����$����!���!�������&������"����'�

%�'����! ���!�"����������&�$����6%���.�,�*�++,� ��� �&����������"�����)!�,�

�$����6%���.�,�*�++,�"������� #"����$����!����7���'���!��#�7 #%#�"��# ���'�

%�'����%&�!�"����3�&��#�����!���*��"�������$�������#�%����8%�������)��� #���

�!��' $$�������&��)�����!��#�7 #%#� #"����$�������)�'���'��!�����%��� #"����

$��� #"���',�"�%���������&�����������9��$������'���%���������

�''�'�&�������*�+�,�	*����-�,��!��*,������+./�0,��$$���%-��.+,�*�+��

����������	�����������
�������:��������5���
5��;������! ���!�"����'����

����"��! & �,��$$���,������-%�����������7,�$��,��!��-�,����������#����

�"�� $ �������%�!�� <�'�&����������)�

�''�'�&�������*�+�,�	*����-�,��!��*,������+./�0,��$$���%-��.+,�*�+��

����������	=����������������������2�����2��5�3���������#������ %#�#���

����&��"����'������)�'�(���"#����$����!��"%�"�����$��)� � �-��!����#"��� ���

�$������������"�����$��!��"��������������������'�(���",��'�"�,����%"'����

���'�%������%#"� ���,�����" ���� #"��(�#�����"���,������� #"����$���

�''�'�&�������*�+�,�	*����-�,��!��*,������+./�0,��$$���%-��.+,�*�+����

�#��'�'�&�������.��*,�		�!��-�,��!��11*,������.,��$$����"���*,�.��*�

����������		����22������/�0����"������)!��!����7!�%���'�����

�'# � ����� (����#�' ���) �! ���!��"�� � �����%&' ( � �����'�)!�� ��

�--� �(�'�&����$ ����'�� � ��� ����� ���'������ ���'����(��%�'����! ��

�!�"����

/&0�����% ���������������� #"����$���#%���&��$ ��'�) �! �����'����

�$�����!��'�����$��'�"� ����$��!����' �����,���'��,���������%� ���

����&� �! �-��!�� #"����$���



������������	
���
�����	�����������������
����
�������������������

	���
�����
�����
	���
������
������������������	�������������������

���������
������	������	
�������
	����������������������
��������

��������
��	
������������	�����������

��������������
��
����
�����������
��������
��
	��������	���	��������

�
���
�����������������

����������������������	������������
���������������������
�������
	�

�������������
	������
����������������
������
����������������	���

���������������������������
����
��������
���������
���� ��	��������
����

�
����

�����������!"#"��$!���%���������!��&����#'������		�������'#��!"#"�

&����(")�*$#���&+,&��-�.�%�/012%.�-/��3.�4�-0�./��5�6+.5�1�-�&������

�������	��������
������������������������������������
������������������

������
���
������������	��
��������������������������������

�	�����

�����������!"#"��$!���%���������!��&����#'������		�������'#��!"#"�

&����(")�*$"���.12�/��7���705�&�051�3���5��85�.-�9����-8�7%008�/0-�50%�

.-�202+%0+&�/0+-�:�������������
�����������������
������
��
	�(�(������
��


���
���
��������
��������
�������������
������
��
	�(�(������
��
���
����

���������������
������
�������������������������;<.��&����
��)"��
	�����

������/
��������
�������������������
�����������������
��=���
���
����

��
����������������������	�

��
���
��	������������������
��=���
�

���
����������	�����
���
������
����������������������	�

��
���
��

����
�������������������
����
��
������������
������

������������
����
��
	��������	��������
��=�����&�������
���������

�������	�
�������������������
	�&����
���(")�*')��(")�*)'>(")�*)$�����

(")�*$?�������������
����������������
����
�
�����
���������������������

	���

����������
����������������
�������������&�������
���������

����
��=���
�������
��
����������
������������
������������
�������
	�����

�������	�����
�������������
	�����������������������
���
�����
�����
��


�����
�������
���������
�������������
��
�������	�
	������
��������

��������
������
�������������
	�����
������
����������
�������
���

��������������	����
����������
����������������
�������&�������
��

���������
������������	@

�!��������
����������������
������������
��
���������

�
������������
������������
�������
	������������	�����
�������������
	�



����������������	
�
�	������������	
�������	�
�������	���������
�������

���
��������	�
�����	��������������������

�����	�
�����	�������������������

�����	�
���
��
�������	���	�

��	�	���
���
�	�
������	��

���������	�
�	
������	�
���������	
�������	�
��

���	���	���������	�����

���
������	�����������	� 
�����������!
����������
��������������������

��
��
������	���""�����	�� 
��������##���!
����"���
����!
�	������""��

!
���$�%�"�"���&'�()*+�,-)��(( .&�/ *�)-�&*+)�.,�0�)*+1+* �)*2�!(*&.� �

2.!)+.&)!��������)��������	
����
����	�������	�������	��

��������
����

���

���
���
�	���������	���	����3

��������������������
��	�������	���	���
�	
�����
����	���
�45.��

!
�	����%������	�
�)
6���&���	�	�	����	�����	�
�����	���	���
�	
�����
��

	��	�����	�	�	��������������������	�����	���	����
��
7���
������8�	��

�	����������������	�
����������	�
�)
6���,�	�����+
�����
�&���
���	����

&��������������

����������
�������
�	�	�����	�
������	��

��������
����

���

���
���
�	���������	���	�������
�������
����	�
�)
6���,�	�����+
�����
�

&���
���	����&����������

�����������	���	���
�	
�����
����	���
�45.��!
�	����%��������	���
�

...��!
�	����%������	�
�)
6���&���	�	�	���������
	�	����	�
�)
6���,�	�����

+
�����
�&���
���	����&������������������������������������
�������	��

���

�����
����

������
���
�	���������	���	�������)�
����������������������	�

���
�������
��
8����	�
��
	�	�����������������
�	�
��
	�	���
���

��

��
7��	
�	�����
��	�
����	��������
����������������
�����	�
��
	�	������)�
�

���
���������
7���
���	��
����	��	������	�
����
����	��	��
7���
����	����

����	
������	�
�����	������������	��

������������������������	���	������

�������
�	
�����	�
��	�����	�����	
�

���
������	�����������	� 
�����������!
����������
��������������������

��
��
������	�����%���9	�� 
���������#��!
�������%���
����!
�	��������%�

!
���$�%�"�����:**!�:-+��2;-.,.,<� �,2-0,*+!�.,�&*+)�.,�

=>,.&.(� .).*!��������)�����
�	���������
�������	��������������	��8�	����

������	���������%�"""�����
���	��	�����	�	�	
�����
�	����	��

1����	������

	�
�������	�������	�
�����	�����8�����	�
���?���	�����	�
���
�����	�
�

����������	���������	
��

����������������	��	��	�������	�����	
����������	��

����
��	����

����	
��	��	��������	���	����������	���������
�
�	�������������
8
�����

8�	
����
�����������
��������8���������	�
��������	�
�����������	��	����



�����������	��
����	����	��	������	���	���
�������	����������	�	��	

��
������	���	�����	�	���������	�����	����	������	���	
�����	

����������	��	�	����	�	���
���	�����
�	����	���	
�����	�����������	

��	���������	��	���	��������	����	��	���	���
������	��	
����
�	��	���	


�����	����������	��

���		���	��������	����	��	���	���
�����	���	�������	�	�����	

�����	�����
���	�
��		���

���		���	���������	������	��	���	�	�����������	�����	��	���	
���	

��	���	
�����	����������	��	���������	��	���	��������	����	��	���	

���
�����	���	������	��	��	���	��������� 

�
�		!�����	�	���
�����	���	�����	�	���������	��	
����
�	��	�	


�����	����������	�����	�����
���	����	���	���
�����	�����	�����	�	

�����	����	���	���
�����	���	������	����	�������	���	���������	��	


����
�	��	���	
�����	���������� 		"��	�����	�����	���
���	���	������	

��	��	��
����	��	���	���
����� 

���		#	�����������	��	���	��������	����	��	�	���
������	��	��	

���
���	��	����������	�����	���	��
���	�	�	��
��������	���
���	��	

���	���
�����	���	���	���
�����	���	��	���
���	��	���������	���	���	

�����	���	�	�����������	����	�����	���	��
��� 

#����	��	#
��	�$$%�	%&��	'�� �	
� 	��&(�	��
 	��	��� 	)���	�$�	�$$% 

#������	���	

#
��	�(���	*���	'�� �	+ � �	,� 	�(-.	�/ ! 	.�����	��
 	&�	��� 	)���	

�%�	�(�� 

#
��	�(���	*���	'�� �	+ � �	,� 	��0.	�/ ! 	�%(���	��
 	�((�	��� 	

���������	��	�(�� 

1 1 1 1



1. Unit Flows Total Average

Connections Unit Flowrate Daily Flow

Single Family 724                   115 gpd/conn 83,260 gpd (1)

Multi Family 4                       910 gpd/conn 3,640 gpd

Commercial 122                   190 gpd/conn 23,180 gpd

Industrial 2                       2,000 gpd/conn 4,000 gpd

Institutional 67                     215 gpd/conn 14,405 gpd

Water Loss 58% 180,215 gpd

919                   308,700 gpd

Effective Unit Flowrate Per Connection = 336 gpd/conn

140 gpd/conn

Individual Average Daily

2. Total Supply Capacity {TAC §290.45(b)(1)(D)(i)} Capacity Flowrate

TCEQ Minimum Required = (0.6 gpm/conn)( 919 conn) = 551 gpm

Existing Well #2 @ Danz Road:  1@ 140 gpm 140 gpm

Existing Well #3 : 1@ 170 gpm 170 gpm

Existing Well #4: 1 @ 270 gpm 270 gpm

Existing Well #5 @ Eagle:  1 @ 160 gpm 160 gpm

Existing Well #6 @ Eagle:  1 @ 60 gpm 60 gpm

800 gpm

(800 gpm)(1440 min/day)/(2.2) = 523,636 gpd (2)

3. Ground Storage Capacity {TAC §290.45(b)(1)(D)(ii)}

TCEQ Minimum Required = (200 gal/conn)( 919 conn) = 183,800 gal

Existing Ground Storage Tank @ Danz Road: 1 @ 200,000 gallons 200,000 gal

Existing Ground Storage Tank @ Danz Road: 1 @ 211,568 gallons 211,568 gal

Existing Ground Storage Tank @ Eagle: 1 @ 95,000 gallons 95,000 gal

506,568 gal (3)

4. Elevated Storage Capacity

TCEQ Minimum Required = (100 gal/conn)( 919 conn) = 91,900 gal

Existing Elevated Storage Tank: 1 @ 150,000 gallons 150,000 gal (4)

ATTACHMENT B

THE CITY OF JOHNSON CITY

JULY 2022

WATER PLANT CAPACITY ANALYSIS

EXISTING SYSTEM



5. Booster Pump Capacity  {TAC §290.45(b)(1)(D)(iii)}

TCEQ Minimum Required = (2 gpm/conn)(919 conn) = 1,838 gpm

or (308700 gpd)*(2.2*1.25)/(1,440 min/day) = 590 gpm

Existing Pumps @ Eagle: 2 @ 600 gpm 600 gpm

Existing Pumps @ Danz Road: 2 @ 530 gpm 1,060 gpm

Existing Pumps @ Booster Station: 2 @ 50 gpm 100 gpm

(with largest out of service) 1,760 gpm

(1760 gpm)(1440 min/day)/(1.25)/(2.2) = 921,600 gpd (5)

Total Plant Capacity = 523,636 gpd

NOTES: (Corresponding to the numbered items above)

1.     Existing connection counts are based on the City's January billing data. Unit flow rates were calculated based 

on customer's monthly billing and rounded to the nearest whole number based on the past 36 months of 

historical data. A max day factor of 2.2 is utilized based on 3 years of historical daily well logs provided by the City.

2.       The City must have two or more wells having a total capacity of 0.6 gpm per connection. The City currently 

has five active wells.

3.      The ground storage tank (GST) capacity required by the TCEQ is 200 gpd/conn.  Because the GST does not 

produce any water, it should not be considered in the calculation of the plant's capacity in terms of flow.

4.      The City is required to have elevated storage tank (EST) capacity of 100 gallons per connection or 

hydropneumatic tank capacity of 20 gallons per connection for up to 2,500 connections. For more than 2,500 

connections, the City is required to have EST capacity of 100 gallons per connection.

5.      The TCEQ's minimum requirement for booster pumps is 2 gpm/conn or a minimum of 1,000 gpm and the 

ability to meet peak hourly demand with the largest pump out of service.  The Peak Hourly Demand (PHD) is 

calculated by using the TCEQ's factor of 1.25 for the ratio of PHD to Maximum Daily Flow.  Multiplying the two 

factors together gives us the ratio of PHD to ADF and is equal to 3.0.



1. Unit Flows Total Average

Connections Unit Flowrate Daily Flow

Single Family 724                   115 gpd/conn 83,260 gpd (1)

New Single Family 201                   225 gpd/conn 45,225 gpd

Multi Family 4                       910 gpd/conn 3,640 gpd

Multi Family (Apartments) 400                   200 gpd/conn 80,000 gpd

Commercial 133                   190 gpd/conn 25,270 gpd

Commercial (RV Parks) 4                       20,000 gpd/conn 80,000 gpd

Industrial 2                       2,000 gpd/conn 4,000 gpd

Institutional 77                     215 gpd/conn 16,555 gpd

Water Loss 20% 67,590 gpd

1,545               405,540 gpd

Effective Unit Flowrate Per Connection = 262 gpd/conn

Individual Average Daily

2. Total Supply Capacity {TAC §290.45(b)(1)(D)(i)} Capacity Flowrate

TCEQ Minimum Required = (0.6 gpm/conn)( 1545 conn) = 927 gpm

Existing Well #2 @ Danz Road:  1@ 140 gpm 140 gpm

Existing Well #3 : 1@ 170 gpm 170 gpm

Existing Well #4: 1 @ 270 gpm 270 gpm

Existing Well #5 @ Eagle:  1 @ 160 gpm 160 gpm

Existing Well #6 @ Eagle:  1 @ 60 gpm 60 gpm

Proposed Well: 1 @ 320 gpm 320 gpm

1,120 gpm

(1120 gpm)(1440 min/day)/(2.2) = 733,091 gpd (2)

3. Ground Storage Capacity {TAC §290.45(b)(1)(D)(ii)}

TCEQ Minimum Required = (200 gal/conn)( 1545 conn) = 309,000 gal

Existing Ground Storage Tank @ Danz Road: 1 @ 200,000 gallons 200,000 gal

Existing Ground Storage Tank @ Danz Road: 1 @ 211,568 gallons 211,568 gal

Existing Ground Storage Tank @ Eagle: 1 @ 95,000 gallons 95,000 gal

506,568 gal (3)

4. Elevated Storage Capacity

TCEQ Minimum Required = (100 gal/conn)( 1545 conn) = 154,500 gal

Existing Elevated Storage Tank: 1 @ 150,000 gallons 150,000 gal (4)

Proposed Elevated Storage Tank: 1 @ 100,000 gallons 100,000 gal

250,000 gal

ATTACHMENT C

JULY 2022

PROJECTED 2027 SYSTEM

WATER PLANT CAPACITY ANALYSIS

THE CITY OF JOHNSON CITY



5. Booster Pump Capacity  {TAC §290.45(b)(1)(D)(iii)}

TCEQ Minimum Required = (2 gpm/conn)(1545 conn) = 3,090 gpm

or (405540 gpd)*(2.2*1.25)/(1,440 min/day) = 774 gpm

Existing Pumps @ Eagle: 2 @ 600 gpm 600 gpm

Existing Pumps @ Danz Road: 2 @ 530 gpm 1,060 gpm

Existing Pumps @ Post Oak Booster Station: 2 @ 50 gpm 100 gpm

(with largest out of service) 1,760 gpm

(1760 gpm)(1440 min/day)/(1.25)/(2.2) = 921,600 gpd (5)

Total Plant Capacity = 733,091 gpd

NOTES: (Corresponding to the numbered items above)

1.     Existing connection counts are based on the City's January billing data. Unit flow rates were calculated based on 

customer's monthly billing and rounded to the nearest whole number based on the past 36 months of historical data. 

A max day factor of 2.2 is utilized based on 3 years of historical daily well logs provided by the City. The amount of 

water loss was reduced from existing day based on the City finding and fixing issues attributing to water loss.

2.       The City must have two or more wells having a total capacity of 0.6 gpm per connection. The City currently has 

five active wells.

3.      The ground storage tank (GST) capacity required by the TCEQ is 200 gpd/conn.  Because the GST does not 

produce any water, it should not be considered in the calculation of the plant's capacity in terms of flow.

4.      The City is required to have elevated storage tank (EST) capacity of 100 gallons per connection or 

hydropneumatic tank capacity of 20 gallons per connection for up to 2,500 connections. For more than 2,500 

connections, the City is required to have EST capacity of 100 gallons per connection.

5.      The TCEQ's minimum requirement for booster pumps is 2 gpm/conn or a minimum of 1,000 gpm and the ability 

to meet peak hourly demand with the largest pump out of service.  The Peak Hourly Demand (PHD) is calculated by 

using the TCEQ's factor of 1.25 for the ratio of PHD to Maximum Daily Flow.  Multiplying the two factors together 

gives us the ratio of PHD to ADF and is equal to 3.0.



1. Unit Flows Total Average

Connections Unit Flowrate Daily Flow

Single Family 724                   115 gpd/conn 83,260 gpd (1)

New Single Family 660                   225 gpd/conn 148,500 gpd

Multi Family 221                   910 gpd/conn 201,110 gpd

Multi Family (Apartments) 400                   200 gpd/conn 80,000 gpd

Commercial 203                   190 gpd/conn 38,570 gpd

Commercial (RV Parks) 4                        20,000 gpd/conn 80,000 gpd

Industrial 2                        2,000 gpd/conn 4,000 gpd

Institutional 87                     215 gpd/conn 18,705 gpd

Mixed Use 124                   200 gpd/conn 24,800 gpd

Water Loss 10% 67,890 gpd

2,425                746,835 gpd

Effective Unit Flowrate Per Connection = 308 gpd/conn

Individual Average Daily

2. Total Supply Capacity {TAC §290.45(b)(1)(D)(i)} Capacity Flowrate

TCEQ Minimum Required = (0.6 gpm/conn)( 2425 conn) = 1,455 gpm

Existing Well #2 @ Danz Road:  1@ 140 gpm 140 gpm

Existing Well #3 : 1@ 170 gpm 170 gpm

Existing Well #4: 1 @ 270 gpm 270 gpm

Existing Well #5 @ Eagle:  1 @ 160 gpm 160 gpm

Existing Well #6 @ Eagle:  1 @ 60 gpm 60 gpm

Proposed Well: 1 @ 320 gpm 320 gpm

Proposed Well: 1 @ 330 gpm 330 gpm

1,450 gpm

(1,450 gpm)(1440 min/day)/(2.2) = 949,091 gpd (2)

3. Ground Storage Capacity {TAC §290.45(b)(1)(D)(ii)}

TCEQ Minimum Required = (200 gal/conn)( 2425 conn) = 485,000 gal

Existing Ground Storage Tank @ Danz Road: 1 @ 200,000 gallons 200,000 gal

Existing Ground Storage Tank @ Danz Road: 1 @ 211,568 gallons 211,568 gal

Existing Ground Storage Tank @ Eagle: 1 @ 95,000 gallons 95,000 gal

Proposed Ground Storage Tank: 1 @ 100,000 gallons 100,000 gal

606,568 gal (3)

4. Elevated Storage Capacity

TCEQ Minimum Required = (100 gal/conn)( 2425 conn) = 242,500 gal

Existing Elevated Storage Tank: 1 @ 150,000 gallons 150,000 gal (4)

ATTACHMENT D

JULY 2022

PROJECTED 2032 SYSTEM

WATER PLANT CAPACITY ANALYSIS

THE CITY OF JOHNSON CITY



Proposed Elevated Storage Tank: 1 @ 100,000 gallons 100,000 gal

250,000 gal

5. Booster Pump Capacity  {TAC §290.45(b)(1)(D)(iii)}

TCEQ Minimum Required = (2 gpm/conn)(2425 conn) = 4,850 gpm

or (746835 gpd)*(2.2*1.25)/(1,440 min/day) = 1,426 gpm

Existing Pumps @ Eagle: 2 @ 600 gpm 600 gpm

Existing Pumps @ Danz Road: 2 @ 530 gpm 1,060 gpm

Existing Pumps @ Booster Station: 2 @ 50 gpm 100 gpm

Proposed Booster Pumps: 2 @ 300 gpm 300 gpm

(with largest out of service) 2,060 gpm

(1760 gpm)(1440 min/day)/(1.25)/(2.2) = 1,078,691 gpd (5)

Total Plant Capacity = 949,091 gpd

NOTES: (Corresponding to the numbered items above)

1.     Existing connection counts are based on the City's January billing data. Unit flow rates were calculated based on 

customer's monthly billing and rounded to the nearest whole number based on the past 36 months of historical data.A 

max day factor of 2.2 is utilized based on 3 years of historical daily well logs provided by the City. The amount of water 

loss was reduced from existing day based on the City finding and fixing issues attributing to water loss.

2.       The City must have two or more wells having a total capacity of 0.6 gpm per connection. The City currently has five 

active wells.

3.      The ground storage tank (GST) capacity required by the TCEQ is 200 gpd/conn.  Because the GST does not produce 

any water, it should not be considered in the calculation of the plant's capacity in terms of flow.

4.      The City is required to have elevated storage tank (EST) capacity of 100 gallons per connection or hydropneumatic 

tank capacity of 20 gallons per connection for up to 2,500 connections. For more than 2,500 connections, the City is 

required to have EST capacity of 100 gallons per connection.

5.      The TCEQ's minimum requirement for booster pumps is 2 gpm/conn or a minimum of 1,000 gpm and the ability to 

meet peak hourly demand with the largest pump out of service.  The Peak Hourly Demand (PHD) is calculated by using 

the TCEQ's factor of 1.25 for the ratio of PHD to Maximum Daily Flow.  Multiplying the two factors together gives us the 



ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 60,000$      60,000$                

2 12" Waterline 2,360 L.F. 90 212,000

3 12" Waterline by Trenchless Construction 470 L.F. 150 71,000

4 8" Waterline 840 L.F. 75 63,000

5 8" Waterline by Trenchless Construction 50 L.F. 130 7,000

6 6" Waterline 5,580 L.F. 50 279,000

7 6" Waterline by Trenchless Construction 870 L.F. 100 87,000

8 12" Gate Valves 4 EA. 2,500 10,000

9 8" Gate Valves 5 EA. 2,000 10,000

10 6" Gate Valves 15 EA. 2,000 30,000

11 12" Wet Connection 4 EA. 5,000 20,000

12 8" Wet Connection 3 EA. 4,000 12,000

13 6" Wet Connection 12 EA. 3,000 36,000

14 Reconnect Services 150 EA. 2,000 300,000

15 Abandon 2" Waterline 10,170 L.F. 10 102,000

16 SWPPP 1 L.S. 10,000 10,000

17 Traffic Control 1 L.S. 15,000 15,000

Subtotal 1,324,000$          

Contingencies 20% 265,000

Engineering 15% 238,000

TOTAL 1,827,000$          

TOTAL REIMBURSABLE PERCENTAGE 25%

NOTES:
(1)

(2) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government 

monetary policy, in connection with the events noted above, may increase or decrease current inflation rates.  In addition 

to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 months due to the 

significant deficit in supply versus demand in the local construction industry in connection with the events noted above.  It 

is recommended the City take these items in consideration when preparing the budget of the project.

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

FOR CONSTRUCTION OF

2" WATERLINE REPLACEMENT

CITY OF JOHNSON CITY

JUNE 2022

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity has

no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or

over competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from

this cost estimate.

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, 

Loans or Grants. 

K:\0A830\0A830-0011-00 Capital Improvements Plan Update & Impac\2 Design Phase\Cost Estimates\Water Cost Estimates.xlsx\2inch Waterline Replacement

ATTACHMENT E



ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 20,000$      20,000$                

2 6" Waterline 1,800 L.F. 50 90,000

3 6" Gate Valve 3 EA. 1,500 5,000

4 6" Wet Connect 1 EA. 1,500 2,000

5 12" Waterline 4,900 L.F. 75 368,000

6 12" Gate Valve 7 EA. 2,500 18,000

7 12" Wet Connect 1 EA. 2,000 2,000

8 Combination Air Release Valve w/ Manhole 3 EA. 5,000 15,000

9 2" Blow Off 1 EA. 2,000 2,000

10 Traffic Control 1 L.S. 10,000 10,000

Subtotal 532,000$             

Contingencies 20% 106,000

Engineering 15% 96,000

TOTAL 734,000$             

TOTAL REIMBURSABLE PERCENTAGE 10%

NOTES:
(1)

(3) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government 

monetary policy, in connection with the events noted above, may increase or decrease current inflation rates.  In addition 

to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 months due to the 

significant deficit in supply versus demand in the local construction industry in connection with the events noted above.  It 

is recommended the City take these items in consideration when preparing the budget of the project.

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

FOR CONSTRUCTION OF

WEST SIDE REMOTE WELL CONNECTION

CITY OF JOHNSON CITY

JUNE 2022

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity has

no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or

over competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from

this cost estimate.

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of: 

Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, Loans or 

Grants. 

K:\0A830\0A830-0011-00 Capital Improvements Plan Update & Impac\2 Design Phase\Cost Estimates\Water Cost Estimates.xlsx\WEST SIDE REMOTE WATER WELL 

CON



ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 5,000$         5,000$         

2 10" Waterline 300 L.F. 65 20,000

3 10" Gate Valve 1 Ea. 2,500 3,000

4 6" Wet Connect 1 Ea. 2,000 2,000

5 Fire Hydrant Assembly 1 Ea. 4,000 4,000

6 Traffic Control 1 L.S. 5,000 5,000

Subtotal 39,000$      

Contingencies 20% 8,000

Engineering 15% 7,000

TOTAL 54,000$      

TOTAL REIMBURSABLE PERCENTAGE 100%

NOTES:
(1)

(3) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government 

monetary policy, in connection with the events noted above, may increase or decrease current inflation rates.  In addition 

to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 months due to the 

significant deficit in supply versus demand in the local construction industry in connection with the events noted above.  It 

is recommended the City take these items in consideration when preparing the budget of the project.

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

FOR CONSTRUCTION OF

LADYBIRD ELEVATED STORAGE TANK CONNECTION

CITY OF JOHNSON CITY

JUNE 2022

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity has

no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or over

competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from this

cost estimate.

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, Loans or 
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ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 4,000$         4,000$                  

2 6" Waterline 1,700 L.F. 50 85,000

3 6" Gate Valve 2 Ea. 2,000 4,000

4 6" Wet Connect 2 Ea. 2,000 4,000

5 Fire Hydrant Assembly 3 Ea. 4,000 12,000

6 Traffic Control 1 L.S. 5,000 5,000

Subtotal 114,000$             

Contingencies 20% 23,000

Engineering 15% 21,000

TOTAL 158,000$             

TOTAL REIMBURSABLE PERCENTAGE 25%

NOTES:
(1)

(2)

FOR CONSTRUCTION OF

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government 

monetary policy, in connection with the events noted above, may increase or decrease current inflation rates.  In addition 

to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 months due to the 

significant deficit in supply versus demand in the local construction industry in connection with the events noted above.  It 

is recommended the City take these items in consideration when preparing the budget of the project.

CITY OF JOHNSON CITY

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity has

no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or

over competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from

this cost estimate.

JUNE 2022

POST OAK WATERLINE LOOP

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, Loans or 

Grants. 
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ITEM UNIT TOTAL REIMBURSABLE

NO. DESCRIPTION QUANTITY UNIT COST COST

1. Move-in and Set-up 1 L.S. $140,000 $140,000

2. One (1) 320 gpm Water Well 1 L.S. 1,100,000 1,100,000 (3)

3. One (1) Standby Generator with Fuel Tank 1 L.S. 200,000 200,000

4. Electrical Work 1 L.S. 450,000 450,000

5. On-Site Plant Piping, Valves, Fittings, Thrust Blocks, Pipe Supports, 

& Coating

1 L.S. 250,000          250,000

6. Disinfection Including FRP building 1 L.S. 150,000          150,000 (4)

7. One (1) 0.1 MG Multi-Leg Elevated Storage Tank 1 L.S. 1,200,000      1,200,000          

8. Hydro-mulch Disturbed Areas 1 L.S. 10,000            10,000

9. Site Work 1 L.S. 150,000          150,000 (5)

10. GST Modifications for Remote Tie-In 1 L.S. 100,000          100,000

11. Chain-Link Fencing and Gate 1 L.S. 30,000            30,000

12. Pollution Prevention 1 L.S. 10,000            10,000

Subtotal $3,790,000

Contingencies 20% $760,000

Engineering 15% $680,000

TOTAL $5,230,000

TOTAL $5,230,500.0

TOTAL REIMBURSABLE PERCENTAGE 100%

Notes:
(1)

(2)

(3)

(4)

(5)

(6)

(7) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor shortages, material shortages, and supply chain 

disruptions since the start of the pandemic. More recently, market conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor 

Statistics Consumer Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government monetary policy, in 

connection with the events noted above, may increase or decrease current inflation rates.  In addition to inflation, Quiddity has seen a significant market escalation, on the 

order of 30-40%, over the past 24 months due to the significant deficit in supply versus demand in the local construction industry in connection with the events noted 

above.  It is recommended the City take these items in consideration when preparing the budget of the project.

This estimate represents my best judgment as a design professional familiar with the construction industry. Quiddity has no control over the cost of labor, materials, or 

equipment; over the Contractor's methods of determining bid prices; or over competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that 

bids will not vary from this cost estimate. 

This cost estimate assumes the water plant site is not located within the 1% annual chance floodplain or within existing wetlands. This estimate does not include any costs 

for wetland mitigation, detention basins, mitigation basins, or any other work related to compensating for wetlands or floodplain impact.

JC does not and cannot guarantee a 320 gpm water well can be obtained from this aquifer in this location. JC does not control the hydraulic conductivity of the aquifer or 

the water quality produced from the aquifer. JC will hold the Contractor responsible for obtaining the capacity that has a minimum of 80% aquifer efficiency as measured in 

draw-down tests. This estimate does not provisions to improve water quality if poor water quality is found after the water well is constructed. This estimate includes a two-

piece well to accommodate the pump being set in liner, a test hole 200' beyond planned depth, and an aboveground motor.

This item includes a chlorine gas disinfection system.

This item includes concrete pavement and site drainage.

This estimate does not include costs associated with inflation; engineering; land and easement acquisition; platting; detention; offsite drainage, distribution waterlines 

outside the plant; aesthetic upgrades; electrical underground service entrance; or bringing electrical power to the site.

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

FOR CONSTRUCTION OF 

REMOTE WATER WELL AND 0.1 MG ELEVATED STORAGE TANK

CITY OF JOHNSON CITY

JUNE 2022

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Stephanie Kaspar, P.E.

License No.: 120152

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, 

SSK
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ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 15,000$      15,000$               

2 12" Waterline 4,125 L.F. 90 371,000

3 12" Waterline by Trenchless Construction 160 L.F. 150 24,000

4

12" Waterline by Trenchless Construction w/ Steel 

Casing 170 L.F. 225 38,000

5 12" Gate Valves 3 EA. 3,000 9,000

6 Wet Connection 1 EA. 3,000 3,000

7 Plug & Clamp w/ 2" Blow off 1 EA. 3,000 3,000

8 Fire Hydrant Assemblys 8 EA. 4,000 32,000

9 SWPPP 1 L.S. 8,000 8,000

10 Traffic Control 1 L.S. 20,000 20,000

Subtotal 523,000$             

Contingencies 20% 105,000

Engineering 15% 94,000

TOTAL 722,000$             

TOTAL REIMBURSABLE PERCENTAGE 100%

NOTES:
(1)

(2)

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government 

monetary policy, in connection with the events noted above, may increase or decrease current inflation rates.  In addition 

to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 months due to the 

significant deficit in supply versus demand in the local construction industry in connection with the events noted above.  It 

is recommended the City take these items in consideration when preparing the budget of the project.

FOR CONSTRUCTION OF

12" WATERLINE EXTENSION ALONG US 290

CITY OF JOHNSON CITY

JUNE 2022

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity has

no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or

over competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from

this cost estimate.

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, 

Loans or Grants. 

K:\0A830\0A830-0011-00 Capital Improvements Plan Update & Impac\2 Design Phase\Cost Estimates\Water Cost Estimates.xlsx\US-290 12" Ext



ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 30,000$      30,000$               

2 12" Waterline 2,925 L.F. 90 263,000

3 12" Waterline by Trenchless Construction 1,180 L.F. 150 177,000

4 Abandon 6" Waterline 3,250 L.F. 10 33,000

5 Abandon 4" Waterline 860 L.F. 8 7,000

6 12" Gate Valves 2 EA. 3,000 6,000

7 8" Gate Valves 2 EA. 2,500 5,000

8 Wet Connection 2 EA. 3,000 6,000

9 Plug & Clamp w/ 2" Blow off 2 EA. 3,000 6,000

10 Reconnect Fire Hydrants 3 EA. 4,000 12,000

11 Reconnect Services 25 EA. 2,000 50,000

12 SWPPP 1 L.S. 5,000 5,000

13 Traffic Control 1 L.S. 10,000 10,000

Subtotal 610,000$             

Contingencies 20% 122,000

Engineering 15% 110,000

TOTAL 842,000$             

TOTAL REIMBURSABLE PERCENTAGE 100%

NOTES:
(1)

(2) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government 

monetary policy, in connection with the events noted above, may increase or decrease current inflation rates.  In addition 

to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 months due to the 

significant deficit in supply versus demand in the local construction industry in connection with the events noted above.  It 

is recommended the City take these items in consideration when preparing the budget of the project.

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST
FOR CONSTRUCTION OF

US 281 S WATERLINE IMPROVEMENTS

CITY OF JOHNSON CITY

JUNE 2022

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity has

no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or

over competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from

this cost estimate.

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, 

Loans or Grants. 
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ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 20,000$      20,000$               

2 12" Waterline 2,385 L.F. 90 215,000

3 12" Waterline by Trenchless Construction 115 L.F. 150 17,000

4 12" Waterline Aerial - Attached to Bridge 690 L.F. 200 138,000

5 12" Gate Valves 2 EA. 2,500 5,000

6 Wet Connection 1 EA. 3,000 3,000

7 Plug & Clamp w/ 2" Blow off 1 EA. 3,000 3,000

8 Fire Hydrant Assemblys 4 EA. 4,000 16,000

9 SWPPP 1 L.S. 5,000 5,000

10 Traffic Control 1 L.S. 15,000 15,000

Subtotal 437,000$             

Contingencies 20% 87,000

Engineering 15% 79,000

TOTAL 603,000$             

TOTAL REIMBURSABLE PERCENTAGE 100%

NOTES:
(1)

(2) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government 

monetary policy, in connection with the events noted above, may increase or decrease current inflation rates.  In addition 

to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 months due to the 

significant deficit in supply versus demand in the local construction industry in connection with the events noted above.  It 

is recommended the City take these items in consideration when preparing the budget of the project.

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST
FOR CONSTRUCTION OF

US-281 N WATERLINE EXTENSION

CITY OF JOHNSON CITY

JUNE 2022

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity has

no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or

over competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from

this cost estimate.

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, 
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ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 30,000$      30,000$               

2 12" Waterline 4,580 L.F. 90 412,000

3 12" Waterline by Trenchless Construction 160 L.F. 150 24,000

4 8" Waterline 870 L.F. 75 65,000

5 8" Waterline by Trenchless Construction 60 L.F. 130 8,000

6 Abandon 6" Waterline 1,785 L.F. 10 18,000

7 12" Gate Valves 3 EA. 3,000 9,000

8 8" Gate Valves 2 EA. 2,500 5,000

9 Wet Connection 2 EA. 3,000 6,000

10 Plug & Clamp w/ 2" Blow off 2 EA. 3,000 6,000

11 Fire Hydrants 8 EA. 5,000 40,000

12 Reconnect Fire Hydrants 3 EA. 4,000 12,000

13 Reconnect Services 10 EA. 2,000 20,000

14 SWPPP 1 L.S. 8,000 8,000

15 Traffic Control 1 L.S. 20,000 20,000

Subtotal 683,000$             

Contingencies 20% 137,000

Engineering 15% 123,000

TOTAL 943,000$             

TOTAL REIMBURSABLE PERCENTAGE 100%

NOTES:
(1)

(2) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government 

monetary policy, in connection with the events noted above, may increase or decrease current inflation rates.  In addition 

to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 months due to the 

significant deficit in supply versus demand in the local construction industry in connection with the events noted above.  It 

is recommended the City take these items in consideration when preparing the budget of the project.

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST
FOR CONSTRUCTION OF

FM 2766 WATERLINE EXTENSION

CITY OF JOHNSON CITY

JUNE 2022

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity has

no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or

over competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from

this cost estimate.

This Document is Released for the Purpose of:

General Financial Planning
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Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, 

Loans or Grants. 
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ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 52,000$      52,000$               

2 12" Waterline 8,340 L.F. 90 751,000

3 12" Waterline by Trenchless Construction 360 L.F. 150 54,000

4

12" Waterline by Trenchless Construction w/ Steel 

Casing 150 L.F. 200 30,000

5 Abandon 6" Waterline 2,360 L.F. 10 24,000

6 Abandon 2" Waterline 2,045 L.F. 4 8,000

7 12" Gate Valves 6 EA. 3,000 18,000

8 Wet Connection 2 EA. 3,000 6,000

9 Fire Hydrant Assembly 12 EA. 5,000 60,000

10 Reconnect Fire Hydrants 4 EA. 4,000 16,000

11 Reconnect Services 10 EA. 2,000 20,000

12 SWPPP 1 L.S. 5,000 5,000

13 Traffic Control 1 L.S. 10,000 10,000

Subtotal 1,054,000$          

Contingencies 20% 211,000

Engineering 15% 190,000

TOTAL 1,455,000$          

TOTAL REIMBURSABLE PERCENTAGE 100%

NOTES:
(1)

(2) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government 

monetary policy, in connection with the events noted above, may increase or decrease current inflation rates.  In addition 

to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 months due to the 

significant deficit in supply versus demand in the local construction industry in connection with the events noted above.  It 

is recommended the City take these items in consideration when preparing the budget of the project.

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST
FOR CONSTRUCTION OF

MESQUITE / VIO-LIN LOOP

CITY OF JOHNSON CITY

JUNE 2022

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity has

no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or

over competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from

this cost estimate.

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, 
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Item Unit

No. Description Unit Qty. Price Total

1. Move-in and Set-up L.S. 1 $110,000 $110,000

2. One (1) 330 gpm Water Well L.S. 1 1,100,000 1,100,000 (3)

3. One (1) Standby Generator with Fuel Tank L.S. 1 200,000 200,000

4. Electrical Work L.S. 1 500,000 500,000

5. On-Site Plant Piping, Valves, Fittings, Thrust Blocks, Pipe Supports, 

& Coating

L.S. 1 325,000          325,000

6. Disinfection Including FRP building L.S. 1 150,000          150,000 (4)

7. One (1) 0.1 MG Bolted Ground Storage Tank L.S. 1 175,000          175,000             

8. Hydro-mulch Disturbed Areas L.S. 1 10,000            10,000

9. Site Work Including Building for Electrical L.S. 1 250,000          250,000 (5)

10. Two (2) 300 gpm Booster Pumps L.S. 1 150,000          150,000

11. Chain-Link Fencing and Gate L.S. 1 45,000            45,000

12. Pollution Prevention L.S. 1 10,000            10,000

SUBTOTAL $3,025,000

20% $605,000

15% 545,000

TOTAL $4,175,000

Notes:
(1)

(2)

(3)

(4)

(5)

(6)

(7) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor shortages, material shortages, and supply chain 

disruptions since the start of the pandemic. More recently, market conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor 

Statistics Consumer Index reported an average overall inflation of 8.5% over the last 12 months. The unknown decisions of federal government monetary policy, in 

connection with the events noted above, may increase or decrease current inflation rates.  In addition to inflation, Quiddity has seen a significant market escalation, on 

the order of 30-40%, over the past 24 months due to the significant deficit in supply versus demand in the local construction industry in connection with the events 

noted above.  It is recommended the City take these items in consideration when preparing the budget of the project.

Contingencies

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

FOR CONSTRUCTION OF 

WATER PLANT NO. 3

CITY OF JOHNSON CITY

JUNE 2022

This item includes a chlorine gas disinfection system.

This item includes concrete pavement and site drainage.

This estimate does not include costs associated with inflation; engineering; land and easement acquisition; platting; detention; offsite drainage, distribution waterlines 

outside the plant; aesthetic upgrades; electrical underground service entrance; or bringing electrical power to the site.

This estimate represents my best judgment as a design professional familiar with the construction industry. Quiddity has no control over the cost of labor, materials, or 

equipment; over the Contractor's methods of determining bid prices; or over competitive bidding or market conditions. Accordingly, we cannot and do not guarantee 

that bids will not vary from this cost estimate. 

This cost estimate assumes the water plant site is not located within the 1% annual chance floodplain or within existing wetlands. This estimate does not include any 

costs for wetland mitigation, detention basins, mitigation basins, or any other work related to compensating for wetlands or floodplain impact.

Quiddity does not and cannot guarantee a 330 gpm water well can be obtained from this aquifer in this location. Quiddity does not control the hydraulic conductivity of 

the aquifer or the water quality produced from the aquifer. Quiddity will hold the Contractor responsible for obtaining the capacity that has a minimum of 80% aquifer 

efficiency as measured in draw-down tests. This estimate does not provisions to improve water quality if poor water quality is found after the water well is constructed. 

This estimate includes a two-piece well to accommodate the pump being set in liner, a test hole 200' beyond planned depth, and an aboveground motor.

Engineering

This Document is Released for the Purpose of:

General Financial Planning
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License No.: 120152
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ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 36,000$     36,000$                

2 Pre-Construction Cleaning and Televising 6,950 L.F. 5$               35,000$                

3 Pipe Burst 6" Sanitary to 8" 1,850 L.F. 50$             93,000$                

4 Pipe Burst 8" Sanitary Line to 12" 3,900 L.F. 100$           390,000$             

5 Pipe Burst 12" Sanitary Line to 15" 1,200 L.F. 110$           132,000$             

6 Manhole Rehabilitation 17 EA. 4,000$       68,000$                

7 Service Reconnections 70 EA. 1,200$       83,000$                

8 By-pass Pumping 1 L.S. 100,000$   100,000$             

Subtotal 937,000$             

Contingencies 20% 187,000

Engineering 15% 169,000

TOTAL 1,293,000$          

TOTAL REIMBURSABLE PERCENTAGE 50%

NOTES:
(1)

(2) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal 

government monetary policy, in connection with the events noted above, may increase or decrease current inflation 

rates.  In addition to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 

months due to the significant deficit in supply versus demand in the local construction industry in connection with the 

events noted above.  It is recommended the City take these items in consideration when preparing the budget of the 

project.

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

FOR CONSTRUCTION OF

TRUNKLINE UPSIZING

JUNE 2022

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity

has no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices;

or over competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary

from this cost estimate.

CITY OF JOHNSON CITY

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for Feasibility 

of Land Purchases, Bond Applications, Loans or Grants. 
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ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 12,000$        12,000$                

2 8" Gravity Sewer 2,730 L.F. 75$                205,000$             

3 8" Gravity Sewer by Trenchless Construction 270 L.F. 120$              32,000$                

4 8" Gravity Sewer by Trenchless Construction with 

Steel Casing 100 L.F. 200$              20,000$                

5 Manholes 6 EA. 5,000$           30,000$                

6 Manhole Connection and Rehabilitation 1 EA. 8,000$           8,000$                  

7 SWPPP 1 L.S. 5,000$           5,000$                  

8 Traffic Control 1 L.S. 5,000$           5,000$                  

Subtotal 317,000$             

Contingencies 20% 63,000

Engineering 15% 57,000

TOTAL 437,000$             

TOTAL REIMBURSABLE PERCENTAGE 100%

NOTES:
(1)

(2) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government 

monetary policy, in connection with the events noted above, may increase or decrease current inflation rates.  In addition 

to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 months due to the 

significant deficit in supply versus demand in the local construction industry in connection with the events noted above.  It 

is recommended the City take these items in consideration when preparing the budget of the project.

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

FOR CONSTRUCTION OF

US 290 GRAVITY SEWER EXTENSION

CITY OF JOHNSON CITY

JUNE 2022

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity has

no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or over

competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from this

cost estimate.

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, Loans 

or Grants. 
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ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 9,000$           9,000$                  

2 6" Gravity Sewer 2,510 L.F. 60$                151,000$             

3 6" Gravity Sewer by Trenchless Construction 240 L.F. 110$              26,000$                

4 Manholes 6 EA. 5,000$           30,000$                

5 Manhole Connection and Rehabilitation 1 EA. 8,000$           8,000$                  

6 SWPPP 1 L.S. 5,000$           5,000$                  

7 Traffic Control 1 L.S. 5,000$           5,000$                  

Subtotal 234,000$             

Contingencies 20% 47,000

Engineering 15% 42,000

TOTAL 323,000$             

TOTAL REIMBURSABLE PERCENTAGE 100%

NOTES:
(1)

(2) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government 

monetary policy, in connection with the events noted above, may increase or decrease current inflation rates.  In addition 

to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 months due to the 

significant deficit in supply versus demand in the local construction industry in connection with the events noted above.  It 

is recommended the City take these items in consideration when preparing the budget of the project.

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

FOR CONSTRUCTION OF

US 281 GRAVITY SEWER EXTENSION

CITY OF JOHNSON CITY

JUNE 2022

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity has

no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or over

competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from this

cost estimate.

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, Loans or 

Grants. 
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ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 6,000$           6,000$                 

2 6' Diameter Lift Station 1 L.S. 400,000$      400,000$             

3 Electrical 1 L.S. 200,000$      200,000$             

4 Site Work 1 L.S. 40,000$        40,000$               

5 4" Force Main 2,200 L.F. 40$                88,000$               

6 4" Force Main Aerial - Attached to Bridge 600 L.F. 125$              75,000$               

7 4" Gate Valves 2 EA. 2,000$           4,000$                 

8 8" Gravity Sewer 1,390 L.F. 75$                104,000$             

9 8" Gravity Sewer by Trenchless Construction 60 L.F. 120$              7,000$                 

10 Manholes 6 EA. 5,000$           30,000$               

11 Manhole Connection and Rehabilitation 1 EA. 5,000$           5,000$                 

12 SWPPP 1 L.S. 5,000$           5,000$                 

13 Traffic Control 1 L.S. 5,000$           5,000$                 

Subtotal 969,000$             

Contingencies 20% 194,000

Engineering 15% 174,000

TOTAL 1,337,000$          

TOTAL REIMBURSABLE PERCENTAGE 100%

NOTES:
(1)

(2) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government 

monetary policy, in connection with the events noted above, may increase or decrease current inflation rates.  In addition 

to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 months due to the 

significant deficit in supply versus demand in the local construction industry in connection with the events noted above.  It 

is recommended the City take these items in consideration when preparing the budget of the project.

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

FOR CONSTRUCTION OF

US 281 N LIFT STATION AND FORCE MAIN

CITY OF JOHNSON CITY

JUNE 2022

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity has

no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or over

competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from this

cost estimate.

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, Loans or 

Grants. 
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ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 33,000$        33,000$                

2 6' Diameter Lift Station 1 L.S. 400,000$      400,000$             

3 Electrical 1 L.S. 200,000$      200,000$             

4 Site Work 1 L.S. 50,000$        50,000$                

5 4" Force Main 3,770 L.F. 40$                151,000$             

6

4" Force Main by Trenchless Construction w/ Steel 

Casing 80 L.F. 100$              8,000$                  

7 Combination Air Release Valve w/ Manhole 1 EA. 5,000$           5,000$                  

8 Gate Valve 2 EA. 2,000$           4,000$                  

9 SWPPP 1 L.S. 5,000$           5,000$                  

10 Traffic Control 1 L.S. 10,000$        10,000$                

Subtotal 866,000$             

Contingencies 20% 173,000

Engineering 15% 156,000

TOTAL 1,195,000$          

TOTAL REIMBURSABLE PERCENTAGE 100%

NOTES:
(1)

(2) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government 

monetary policy, in connection with the events noted above, may increase or decrease current inflation rates.  In addition 

to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 months due to the 

significant deficit in supply versus demand in the local construction industry in connection with the events noted above.  It 

is recommended the City take these items in consideration when preparing the budget of the project.

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

FOR CONSTRUCTION OF

FM 2766 LIFT STATION AND FORCE MAIN

CITY OF JOHNSON CITY

JUNE 2022

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity has

no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or over

competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from this

cost estimate.

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, Loans or 

Grants. 
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ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 40,000$        40,000$                

2 6' Diameter Lift Station 1 L.S. 400,000$      400,000$             

3 Electrical 1 L.S. 200,000$      200,000$             

4 Site Work 1 L.S. 40,000$        40,000$                

5 4" Force Main 2,100 L.F. 40$                84,000$                

6 4" Force Main by Trenchless Construction 80 L.F. 100$              8,000$                  

7 Combination Air Release Valve w/ Manhole 1 EA. 5,000$           5,000$                  

8 Gate Valves 2 EA. 2,000$           4,000$                  

9 SWPPP 1 L.S. 5,000$           5,000$                  

10 Traffic Control 1 L.S. 5,000$           5,000$                  

Subtotal 791,000$             

Contingencies 20% 158,000

Engineering 15% 142,000

TOTAL 1,091,000$          

TOTAL REIMBURSABLE PERCENTAGE 100%

NOTES:
(1)

(2) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government 

monetary policy, in connection with the events noted above, may increase or decrease current inflation rates.  In addition 

to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 months due to the 

significant deficit in supply versus demand in the local construction industry in connection with the events noted above.  It 

is recommended the City take these items in consideration when preparing the budget of the project.

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

FOR CONSTRUCTION OF

US 290 LIFT STATION AND FORCE MAIN

CITY OF JOHNSON CITY

JUNE 2022

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity has

no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or over

competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from this

cost estimate.

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, Loans or 

Grants. 
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ITEM UNIT TOTAL

NO. DESCRIPTION QUANTITY UNIT COST COST

1 Mobilization 1 L.S. 28,000$        28,000$               

2 6" Gravity Sewer 9,250 L.F. 60$                555,000$             

3 6" Gravity Sewer by Trenchless Construction 100 L.F. 110$              11,000$               

4 6" Gravity Sewer by Trenchless Construction W/ 

Steel Casing

100 L.F. 200$              20,000$               

5 Manholes 20 EA. 5,000$           100,000$             

6 Manhole Connection and Rehabilitation 1 EA. 8,000$           8,000$                 

7 SWPPP 1 Ea. 5,000$           5,000$                 

8 Traffic Control 1 L.S. 5,000$           5,000$                 

Subtotal 732,000$             

Contingencies 20% 146,000

Engineering 15% 132,000

TOTAL 1,010,000$          

TOTAL REIMBURSABLE PERCENTAGE 100%

NOTES:
(1)

(2) This estimate does not include inflation or escalation.  Market condition remain volatile due to, but not limited to, labor 

shortages, material shortages, and supply chain disruptions since the start of the pandemic. More recently, market 

conditions are experiencing added strain due to recent and global conflicts.  The U.S. Bureau of Labor Statistics Consumer 

Index reported an average overall inflation of 7.5% over the last 12 months. The unknown decisions of federal government 

monetary policy, in connection with the events noted above, may increase or decrease current inflation rates.  In addition 

to inflation, Quiddity has seen a significant market escalation, on the order of 30-40%, over the past 24 months due to the 

significant deficit in supply versus demand in the local construction industry in connection with the events noted above.  It 

is recommended the City take these items in consideration when preparing the budget of the project.

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

FOR CONSTRUCTION OF

MESQUITE & VIO-LIN SEWER EXTENSION

CITY OF JOHNSON CITY

JUNE 2022

This estimate represents my best judgement as a design professional familiar with the construction industry. Quiddity has

no control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or over

competitive bidding or market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from this

cost estimate.

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Alan M. Moon, P.E.

License No.:   123364

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, Loans or 

Grants. 
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Item Unit

No. Description Unit Qty. Price Total

1. Lift Station SCADA Panels L.S. 4 31,860$          127,400$        (2)

2. Mobilization L.S. 1 6,370 6,400$             

SUBTOTAL 133,800$        

40,000

Engineering 26,070

TOTAL 199,900$        

Notes:
(1)

(2)

CLASS 3 ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

FOR CONSTRUCTION OF 

SCADA IMPROVEMENTS

June 6, 2022

This cost includes programming, testing, start-up, and training for the SCADA system at four lift stations not yet in the SCADA Network as well 

as the master SCADA at City Hall.

CITY OF JOHNSON CITY

This estimate represents my best judgment as a design professional familiar with the construction industry. Quiddity Engineering has no 

control over the cost of labor, materials, or equipment; over the Contractor's methods of determining bid prices; or over competitive bidding or 

market conditions. Accordingly, we cannot and do not guarantee that bids will not vary from this cost estimate. 

Contingencies (30%)

This Document is Released for the Purpose of:

General Financial Planning

Under the Authority of:

Engineer: Huy-Van Nguyen, P.E.

License No.: 144467_

It is Preliminary in Nature and not to be Used for 

Feasibility of Land Purchases, Bond Applications, 

Loans or Grants. 
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