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SECTION 1.
INTRODUCTION

This Water and Wastewater Master Plan of the City of Marble Falls (City) has been prepared as an overview of the
entire Water System and partial Wastewater System located on the south side of Lake Marble Falls. The most recent
previous study, completed in year 2002, entitled “Comprehensive Water System Evaluation — Year 2002 Update” and
prepared by S.D. Kallman, L.P. ~~ Engineers and Environmental Consultants, evaluated only the City's Water
System. This study outlines these two utility systems with respect to existing, proposed and recommended facilities in
an effort to determine how water supply and distribution and wastewater treatment and collection demands are met at
this time, and how increased demands should be contended with in the near and distant future through year 2044.

The City of Marble Falls has been in a period of steady growth. With this growth, it is a normal situation that an ever
increasing demand on water supply and distribution results. In order that water supply and distribution stay ahead of
demand, analysis and recommendations of construction of new facilities is required. This study details some of the
improvements which will be required to be made immediately and within a five year period and analyzes the future
approximately 30 year needs of the utility based on information supplied by the City's staff and this Consultant's
findings.

With an increase in water demand, it is inherent that an increase in the need of wastewater treatment results with the
recent planning efforts for an expansion to the existing wastewater treatment plant facifities for the City, to a capacity
of 1.5 million gallons per day. Based on current average wastewater demands of 230 gallons per day per Living Unit
Equivalent (LUE) and 2.41 persons per LUE, the City's 1.5 MGD wastewater treatment plant expansion will be
capable of serving 15,717 persons and 6,521 LUE’s. From Appendix “B", the City's average wastewater usage is 230
GPD per LUE and peak wastewater usage is 477 GPD per LUE. Long range concerns will be toward providing
additional wastewater collection facilities and expanding capacity of the existing wastewater treatment plant facilities.

It should be noted that this study is being prepared for the Extra Territorial Jurisdiction for a study area of
approximately 38.44 square miles, of which the current city limits of the City comprises only about 13.60 square miles.

The City of Marble Falls (City} was founded on July 12, 1887 by General Adam R. “Stovepipe” Johnson.
Incorporating on May 18, 1907, the City has grown to a population of 6,406 residents in year 2015, not including retail
and commercial water connection population equivalents. The 2010 census established a population in the City of
6,077. From year 2010 to year 2015, Marble Falls has experienced a growth rate of 5.41%. The population of this
growing area in Burnet County is 26,718 within a 10-mile radius of the City.

The City limits encompass 8,696 acres or 13.59 square miles of area.

Where did the Name Marble Falls Originate?

Marble Falls sits on the banks of Lake Marble Falls. The falls were formed by a shelf of limestone running diagonally
across the river from northeast to southwest. The upper layer of limestone, brownish on the exterior, but deep blue
inside, was so hard and cherry it was mistaken for marble. The falls were actually three distinct formations at the
head of a canyon 1.25 miles long, with a drop of some 50 feet through the limestone strata.

The natural lake was covered when the Colorado River was dammed with the completion of Max Starcke Dam in
1951. Lake Marble Falls sits between Lake LBJ to the north and Lake Travis to the south. The falls for which the City
is named are now underwater, but are revealed every few years when the lake is lowered by the Lower Colorado
River Authority for repairs.

Demaographic and Economic Information

Median Housing Costs - $151,200.

Cost of Living: Average — 5.5% lower than the U.S. average.
Unemployment Rate: 4.4% (U.S. average is 6.0%).

Climate

Marble Falls area temperatures are moderate year-round. The climate is warm in the summers, but cooled by the
lakes and hills in the region. Winters are mild and outdoor activities such as golf and tennis can be played throughout
the year.

e Average Daily Summer Temperature - 85°F



Average Daily Winter Temperature - 55°F
Average Yearly Snowfall — Trace
Average Yearly Rainfall — 30 inches
Average Relative Humidity - 40%

Geography

* Average elevation — 823 feet

Longitude — 30.34

Latitude - 98.17

City of Marble Falls Land Area - 13.59 square miles
Burnet County Land Area -~ 1,021 square miles

This study will estimate the future water and wastewater demands of the area through service population and demand
forecasting: it will then analyze the impact that these demands will have upon the existing water and wastewater
systems and finally will make specific recommendations and provide construction scheduling and cost estimates for
improvements to meet these demands for Demand Scenarios categorized as Immediate (improvements to be
completed by end of year 2016), Near Term (improvements o be completed by end of year 2020}, Intermediate 1
(improvements to be completed by year 2024), Intermediate 2 (improvements to be completed by end of year 2034)
and Ultimate (improvements to be completed by end of year 2044). Water improvements beyond year 2034 through
the Ultimate Demand Scenario in year 2044, may be shown on Figure 8 {page 71) — Capital Improvements Program
for the Water System but are not scheduled or cost estimated due to the remoteness of these water improvements.
Estimated costs for utility improvements for years beyond 2034 should be identified in future updates to this Master
Water and Wastewater Plan.



SECTION 2.
SCOPE_OF WORK — WATER SYSTEM

The Master Water Plan will evaluate the water supply system with respect to existing facilities, proposed current
projects and recommended Capital Improvements Program (CIP) for year 2016 (Immediate Scenario), year 2020
(Near-Term Scenario), year 2024 (Intermediate 1 Scenario), year 2034 (Intermediate 2 Scenario) and year 2044
(Ultimate Scenario). This effort will determine how water supply and distribution demands are met at this time, and
how increased demands should be contended with in the near term and distant future for a planning period of 30
years.

The scope of work for this Plan is detailed as follows:

To evaluate key components of the City's existing water supply infrastructure to include:

Raw Water Pumping Facility

Raw Water Supply Line

Water Treatment Plant

Ground and Elevated Storage Reservoirs
Booster Pump Stations

Water Distribution Lines

Pressure Reducing Valves

To determine current LUE water usage requirements for average and peak day demands utilizing the City’s
historical water usage reports.

To develop a water hydraulic model utilizing Bentley's "WaterCAD" software for identifying existing weak points
(low water pressure) in the water distribution system. Water demand projections for a 30 year planning period
through year 2044 will be utilized by the model to assist in developing recommendations for Capital Improvements
to adequately support the anticipated growth demands.

To determine water service population and number of connections (Living Unit Equivalents — LUE's} for existing
condition and up to a 30 year projection.

To determine adequacy of the existing raw water supply contract with LCRA in meeting supply requirements
through “Ultimate” water demand scenario of year 2044.

To make recommendations for capacities and schedules for “lmmediate” (end of year 2016), “Near Term” (end of
year 2020), “Intermediate 1" Design Scenario (end of year 2024), “Intermediate 2" Design Scenario (end of year
2034) and “Ultimate” Design Scenario (end of year 2044) water system improvements.

To make determination of site and easement requirements for the proposed water supply improvements.

To prepare preliminary cost estimates for recommended immediate projects and Capital Improvements Program
(CIF) projects for years 2016, 2020, 2024 and 2034,



SECTION 3

CONCLUSIONS AND RECOMMENDATIONS
WATER MASTER PLAN

In recent years, the City of Marble Falls has invested considerable funds in the upgrade of ils existing water treatment
plant and extensions of major water lines and construction of water storage tanks in the water distribution system.
Notable projects at the water treatment plant site include one recently completed 500,000 gallon clearwell and two —
6.3 MGD treated water transfer pumps. Also, a second clarifier rated at 3.5 MGD is under construction. A major
expenditure to the water distribution system was incurred with the creation of the “Flatrock” pressure plane by
constructing two — 750 GPM high service pumps and 16" water line from the Gateway Park standpipe south along the
Highway 281 corridor providing water to a new one million gallon composite-type elevated storage tank sited adjacent
to the new Scott and White Hospital and Clinic.

From the development of this Master Water Plan, it is concluded that additional water system improvements are
warranted that will:

1) Assure compliance with TCEQ rules and regulations

2) Improve water distribution system pressures throughout the seven (7) existing pressure planes

3) Improve fire protection within all pressure planes, and

4) Position the City to maintain a first class water system, while serving new growth in the City’s ETJ and

CCN water service area.

We recommend that the new projects listed in Table 16 (pages 64 through 70) — City of Marble Falls — Project List,
Schedule and Probable Estimate of Cost for Recommended Water System Improvements, herein, be funded,
designed and constructed in the years scheduled based on:

1) Immediate — construction completed by end of year 2016 — total 4,818 LUE's existing

2) Near Term — construction completed by end of year 2020 — total 5,430 LUE's projected

3) Intermediate 1 — construction completed by end of year 2024 — total 6,044 LUE’s projected
4) Intermediiate 2 - construction completed by end of year 2034 — total 7,132 LUE’s projected

5) Ultimate — no projects identified - total 8,217 LUE’s projected

If it is decided to ultimately add only one additional 1.5 MGD gravity filter (Project No. 1 on page 64) at the existing
water treatment plant, rather than two 1.5 MGD filters (Project No. 1A on page 64), and upgrade the existing filters
from 2.9 MGD to 3.3 MGD, resulting in a total filter capacity of 4.8 MGD, we recommend that a second water
treatment plant be designed and constructed on the south side of Lake Marble Falls. The recommended upgrade to
the three (3) old existing gravity filters to increase their flow-through rate from 2.9 MGD to at least 3.3 MGD include
the following items:

1) Upgrade chlorine injectors and feed pumps

2) Install ultrasonic meters in yard piping in 2 locations to improve treatment operations, install wiring and
SCADA

3) Install “flow pacing” equipment on chemical feed system. Install wiring and SCADA

4) Install upsized chemical feed system pumps, tanks and spare pumps and tubes

8) Electrical and VFD for backwash pump

The existing filters have needed an upgrade for years and can barely keep up with summer water demands, thanks to
the water plant operators daily diligence and supervision.

As detailed in the City's existing “Capital Improvements Plan" document, a $16 million water treatment plant (PP5) is
proposed in fiscal years 2019 — 2029 to be located adjacent to Max Starke Dam. Related to Project PP5 in the CIP
document is Project PP6, which is a water line, budgeted at $3 million, from this new water treatment plant to the
Gateway Park Pressure Plane. Refer to Appendix D.

Itis also recommended that the Master Water Plan be updated every five (5) years to amend the new project iist from
Table 16 and to evaluate and update estimated costs of projects that may be required for the planning periads from
Intermediate 2 (year 2034) through Ultimate (year 2044).



4.1

4.2

4.3

4.4

SECTION 4.
EXISTING WATER SYSTEM

Raw Water Supply
The City obtains all of its potable water following treatment from a raw water intake pumping system in Lake

Marble Falls (Colorado River). The City purchases water from the Lower Colorado River Authority (LCRA) in
accordance with the Water Sale Contract dated June 25, 1991. The contract provides for a maximum raw
water diversion rate of 2,000 acre-feet (651.8 million gallons) of raw water per annum (1.79 MGD average).
The water is to be released by LCRA as needed from upstream Lake Buchanan. The City is required to
furnish and bear expenses of pumping facilities and metering equipment, as well as keep the metering
equipment calibrated to within 5% accuracy.

Certified Service Area

The City of Marble Falls holds a Certificate of Convenience and Necessity (CCN No. 11137) for water service
to areas generally within the City limits. Refer to Figure 1 — CCN Map of Water Service Area, herein for a
map of the water CCN boundaries.

Existing Water Treatment Plant Site Location
The City's existing water treatment plant is iocated adjacent to and northeast of the U.S. Highway 281 Bridge

over Lake Marble Falls.

Existing Water Treatment Plant Facilities

The existing Water Treatment Plant (WTP) is located on an approximately 1.45-acre site at 2502 Circle Drive
in Marble Falls, Texas. Access to the site is through a gate off Circle Drive, which leads to a driveway and
subsequently to parking and chemical storage at the northwest corner of the property.

Topographically, the site slopes to the south, towards Lake Marble Falls. The ground elevations range from
790 feet at the northeast side of the property to an elevation of 747 feet at the southern property line. The
slope of the first 150 feet of the property from the northern property line is approximately 10%. The remaining
approximately 60-foot portion of the property adjacent to the lake drops in elevation 27 feet within 60 linear
feet, making part of the property impractical for facility construction. The project site is underlain by
weathered remnants and rock of the Marble Falls Limestone Formation. The Marble Falls Limestone is
described as gray, very hard, very fine grained (crystalling), cherty limestone. The combination of steep
slopes, confined space, and geotechnical conditions increases construction costs of expansion of facilities on
the site.

Raw water is pumped through an existing off-site 18" raw water line directly to the City's water treatment plant
from a remote intake structure located west of the Water Treatment Plant site. The water treatment plant is
regulated by the Texas Commission on Environmental Quality (TCEQ). The plant was built in the 1960s, and
underwent extensive remodeling in 1983, with the addition of a new clearwell and transfer pumps last year
(2015). It consists of the following items:

s Two 1,200-GPM and one 900-GPM raw water pumps with 70-foot total dynamic head (TDH)
pumping capability

»  One 60-foot diameter by 21-foot side water depth solids contact clarifier (No. 1)

* One 500,000 gallon, 46 foot diameter, 40 foot high prestressed concrete clearwell (recently
completed in 2015)

e Two 4,400 GPM (6.3 MGD) with 56-foot TDH vertical turbine transfer pumps (recently completed in
2015)

* One 422,770 gallon, 60 foot diameter, 21 foot sidewater depth solids contact clarifier (No. 2) -

(currently under construction)

Three 11-foot by 16-foot dual media gravity filters

One 34-foot by 31-foot by 11-foot old clearwell located beneath the 3 filters (No. 1)

One 48-foot by 30-foot by 10-foot clearwell (No. 2)

Five 1,000-GPM high service pumps with 279-foot TDH.

10
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4.5

4.6

Chlorine dioxide is added at the raw water pump site and chlorine prior to clearwell storage at the Water
Treatment Plant. Chloramines are introduced prior to pumping treated water into the distribution system.

The future addition of filtration capacity and raw water pump expansions will bring the plant rating up to 4.8
MGD or 6.3 MGD (ultimate water treatment plant capacity for this site), depending on the decision by the City
on whether to add one or two filters in the next construction phase.

Existing Water Usage

The highest monthly flow rate yet experienced of 71.074 million gallons of treated water for the plant was the
month of August 2011. The daily average for this highest month to date was 2.30 MGD for treated water
(refer to Table 1). The maximum one-day flow during the month of August, 2011 was 2.77 million gallons.
Thus, during peak days in the summer of 2011, the plant operated at approximately 96% of nominal capacity
(2.77 + 2.90). The monthly flow information for an eleven (11) year period from year 2005 through 2015 is
presented in Table 1.

Existing Water Treatment Plant Facility Capacities

The limiting 3.024 capacity of the Water Treatment Plant is based on the current limitations of the raw water
intake pumps. The Water Treatment Plant Superintendent reports that the existing gravity filters can only
treat 2.8 MGD at this time, due to inlet piping restrictions on the filters. Table 2 below inventories the existing
facilities including the design capacity and TCEQ permitted capacity, for comparison purposes.

12
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Table 2

Water Treatment Plant — Existing and Under-Construction Facilities

System Current Firm TCEQ Permit
Components Description Capacity Capacity Basis Limits
Raw Water Intake égmmg:czt e 2,100 GPMW/ :;i:n;;:ta pSﬂtyc‘:‘S:h 2,100 GPM!
1 pump at 900 3.024 MGD i gewige P (3.024 MGD)
GPM
Raw Water ;g;’r‘gzﬁ;w[y 2,100 GPM/ | 3 FPS velocity; 2,100 GPM1?
Transmission Main 3,450 linear feet 3.024 MGD can be increased {3.024 MGD)
Minimum 120-
) One 60-foot minute detention;
Solids Contact diameter, 338,215 1,950 GPM/ 1.0 GPM/SF rise 2,100 GPM!
Clarifier No. 1 gallon; 16 foot 2.800 MGD re;t e in setiling (3.024 MGD)
sidewater depth sone
Solids Contact One 60-foot m:m?t-‘:;negr%on-
Clarifier No. 2 diameter, 422,770 2,425 GPMW/ 1.0 GPM/SF rise' 2,100 GPM?
(under gallon; 21-foot 3.500 MGD ra.t e in settlin (3.024 MGD)
construction) sidewater depth g
zone
— Three 16 feet x 11
Gravity Filter (3) 2,460 GPM? 2,100 GPM?
Dual Media 22:)(525 L 3goimGp | 5 GPM/SF (3.024 MGD)
55,200 gallons; CT requirements LA ,':?eozi?eaz:ltlons
Clearwells 109,500 gallons; 664,700 Gallons | govern; 5% plant for so/q of 3.024
500,000 gallons capacity Ve
MGD
Treated Water 2 pumps at 4,404 4,404 GPM/ Meets ultimate 2,100 GPM?
Transfer Pumps GPM each 6.300 MGD plant capacity {3.024 MGD)
Total Ground Offsite + 200 Gallons per
Storage Clearwells 1,238,840 Gallons - connection

Total Elevated
Storage

Ofisite including
Flatrock Tank

1,700,000 Gallons

100 Gallons per
connection

4.7

* TCEQ limits the Plant’s rated capacity to 2,100 GPM based on the Firm Raw Water Pump Capacity, pursuant to
TCEQ's Chapter 290.45(b){2)(A) rule.

2 The Water Plant Superintendent reports that the filters can only treat 2.9 MGD, due to the inlet piping restrictions
on the existing filters. With filter piping upgrades, rate of flow controllers and air scour installation, the filters

should be able to comfortably treat 3.3 MGD, assuming the raw water pump station is upgraded.

3 The existing 18" raw water line will not have to be upgraded at 6.3 MGD pumping rate. The velocity in the 18"

pipe at 6.3 MGD is 5 feet per second.

» The existing high service pump station consists of five (5) 1,000 GPM vertical turbine pumps located
on the roof of the existing concrete rectangular 109,500-gallon clearwell. The firm pumping capacity is

Other Existing Water Treatment Plant Facilities

4,000 GPM. Table 4 presents a tabulation of High Service Pumps at each pump station location.

e 130,000-gallon backwash decant and sludge thickener basin. Currently this basin is used to waste filter

backwash wastewater and clarifier sludge blowdown to the City sewer.

o Chemical disinfection is accomplished by generation of chlorine dioxide at the raw water intake using two
55-gallon drums of solid sodium chloride and 150-pound cylinders of chlorine gas; and feeding
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4.8

chloramines at the Water Treatment Plant via multiple 150-pound chlorine gas cylinders, and liquid
ammonium sulfate (LAS) via 2,100-gallon storage tank.

Other chemical systems consist of two 5,000-gallon liquid alum feed tanks for raw water coagulation,
polymers feed from a 400-gallon tank, and caustic soda feeds from a 400-gallon tank. The chemical
systems are adjusted manually, by operators adjusting feed pumps with varying lake water quality.

There is a minimal office space along with a lab area and a Motor Control Center that also contains
compressors and blower equipment.

Existing Water Treatment Plant and Water Distribution System Operational Concerns

The Water Treatment Plant Superintendent, Director of Public Works and City Engineer have been
developing a list of improvements to various components of the existing Water Treatment Plant High Service
Pump Stations, Water Storage Tanks and Water Distribution System. The items recommended are listed as
follows:

1.

Filter feed pipe sizing is reduced between the filters restricting the flow to the No. 2 and 3 filters. This
restriction does not allow for efficient use of No. 2 and 3 filters, as they are starved for water. As a result
the No. 1 filter is also overworked. The existing piping needs to be replaced from the No. 1 filter to the
No. 3 filter eliminating the reductions in pipe size.

a} In 2005, the “rate of flow” controllers on the three filters were removed and replaced with a “level
control system,” which causes the filter valves to constantly be opening and closing, rather than
running in a smooth, consistent manner. This anomaly is detrimental to maintaining low turbidities
when the plant is operating at high flow rates. The Superintendent recommends that “rate-of-flow”
controllers be reinstalled on the filters. An air-scour system is also needed on the three filters in
conjunction with the next upgrade of the filters.

b) Since the filter media is over 15 years old, the Superintendent recommends that a filter media project
be initiated. 1t would be best if all of the filter upgrades be done in one Project. When the media is
removed, the underdrain and related stee! parts and piping should be inspected, and repaired if
defactive. A "filter-to-waste” valve and piping system should also be installed on each filter to comply
with current TCEQ rules and regulations.

The existing three filters were originally constructed with water storage space underlying the filters to
provide a token amount of clearwell (CWO001) storage for the High Service Pumps and the filter backwash
pump. When the next filter expansion is designed, the operation of the plant would be much better, if
similarly configured clearwell storage is provided under the two new filters.

In order to optimize the use of the new 500,000 gallon clearwell (CW002), the Superintendent
recommends that meters be installed on the fill line between Clearwell CW001 and Clearwell CW002 and
on the transfer line between Clearwell CW002 and Clearwell CW003 to provide fiowrate feedback to
improve the automation of flow through the plant. The new meters should have SCADA controls to effect
this automation.

The raw water and finished water venturi meters should be replaced as they are 33 years old and almost
certainly do not give accurate readings. As venturi meters age, the devices interiors develop a build-up of
tuberculosis. This restriction can cause them to read higher than actual flows, which is the opposite of
residential meters. Just a five percent error would cost the City a fair amount of overpayment to the
LCRA. The City's plant personnel are in the process of correcting this deficiency by replacing the two
meters.

The existing 10" main line between the Via Viejo High Service Pump Station and Mustang Elevated Tank
is fed by two — 1,000 GPM pumps. One pump will not keep up with the summer demand of high flows,
but the City cannot run 2 pumps as it will blowout in the old existing 10" water line. The existing 16" water
line from the Via Viejo Pump Station to the Mustang Elevated Tank needs to be looped to resolve this
problem.

Both the 500,000 gallon and 200,000 gallon welded steel ground slorage tanks at the Via Viejo High
Service Pump Station have leakage problems. The City bad divers enter the 500,000 gallon welded steel
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4.9

410

tank and epoxy 30 small holes in the bottom and put an improvised plug in the 8" drain, but was not able
to completely stop the leakage. The City recommends replacing both tanks. The City would like to
replace both tanks with a higher, larger capacity prestressed concrete tank in the range of 800,000
gallons.

7. The existing chemical feed system at the existing Water Treatment Plant needs to be equipped with “flow
pacing” integrated with the SCADA system. This will insure that the proper amount of chemicals are
added to the treatment process, while saving chemical costs by eliminating chemical product waste,

8. The existing Clarifier (No. 1) needs maintenance repairs including:

¢ Replace the gear drive and motor assembly
» Anchor the weir troughs and possibly replace the weir to flow more water.

9. In order to increase the existing Water Treatment Plant capacity, in addition to constructing new filter(s),
the three existing raw water pumps need to be upsized. To allow flexibility in varying the raw water flow
rate to the Water Treatment Plant, variable frequency drive {VFD) motor controllers should be installed for
each pump.

10. When the existing Water Treatment Plant is expanded, the chemical feed system must be evaluated for
possible expansion. One required improvement is to replace the injectors on the chlorinators to feed
more chlorine.

Potable Water Storage Facilities

4.9.1 Ground Storage Facilities. The City has six (6) Ground Storage Tanks and one (1) Standpipe in
service that provide ground storage. Three (3) Ground Storage Tanks at the City's Water Treatment
Plant site are constructed of reinforced concrete. Two (2) Ground Storage Tanks at the Via Viejo site
are of the welded steel type. One (1) Welded Steel Standpipe at Gateway Park provides eighty-one
(81) feet of ground storage and nineteen (19) feet of elevated storage, a total ground storage capacity
of 1,238,640 gallons is provided.

492 Elevated Storage Facilities. The City has three (3) Elevated Tanks and one (1) Standpipe that
provide elevated storage capacity. One (1} Elevated Tank at the Mormon Mill site is a welded steel
spheroidal-type with legs. Two (2) Elevated Tanks (one at the Mustang site near the high school and
one at the Flatrock site near the hospital) are composite tanks with reinforced concrete cylindrical
column and water storage in a welded steel bowl on the top. One (1) Welded Steel Standpipe at the
Gateway Park site holds both ground storage and elevated storage as described above. A total
elevated storage capacity of 1,747,500 is provided. At TCEQ's minimum criteria of 100 gallons per
connection, 17,475 connections {LUE's) can be served with elevated storage. Refer to Table 3 {page
17} — Existing Water Storage Tank Data.

Existing High Service Pumping Facilities

The City has six (6) High Service Pump Station sites. The purpose of these Pump Stations is to pump water
to Standpipe or Elevated Tanks to provide acceptable water pressure to seven (7) pressure planes (zones).
The pumps at each pump station are listed in Table 4 — Existing High Service Pump Data, herein. High
Service Pumps are sized to meet the peak daily flow requirements in any one or combination of pressure
planes.
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4.11

Existing Water Distribution System

The City has old and new water lines throughout the water service area that provide water to customers.
Both potable water service and fire flows are provided by this network of pipes.

This Water Master Plan includes the development of a computer-based pipe network analysis to determine
the adequacy of the existing water pipe distribution system to deliver desired flow rates and residual
pressures to all points in the network.

In addition to evaluating the existing average and peak flow demands in the model, future growth and fire flow
demands will be entered into the model.

The software named “WaterCAD" by Bentley was used in the development of the water model.

The water distribution system consists of seven (7) pressure planes or zones identified as Via Viejo, Mustang,
Morman Mill, Industrial and Business Park, Gateway Park, Ridgemont Village and Flatrock pressure planes
(refer to Figure 2 — Existing and Proposed Water System Schematic). High service pumps convey the treated
water from the water treatment plant through distribution lines to a pair of ground storage tanks on Via Viejo
located near the east City limits at F.M. 1431. Water from the 500,000 gallon and 200,000 gallon tanks at the
Via Viejo site is booster pumped to the north to a 500,000 gallon composite elevated tank adjacent to Marble
Falls High School (Mustang pressure plane). Water from the 200,000 gallon and 500,000 gallon tanks supply
a much larger service area via gravity flow to the west and south {Via Viejo pressure plane). Also to the
north, near the intersection of Mormon Mill Road and Park Ridge Drive, is a 200,000 gallon elevated storage
tank {(Mormon Mill pressure plane). Water from the Mustang Elevated Tank flows through pressure reducing
valves and water distribution lines into the Mormon Mill Elevated Tank to fill i. This tank supplies the
relatively high northeast portion of Marble Falls, including development along Mormon Mill Road, the north
segment of U.S. Highway 281 and the ground storage tank at the Business & Technical Park. The pump
station at the Business & Technical Park site serves the Marble Falls Business & Technical Park, as well as
areas along U.5. Highway 281 north lying north of the Business & Technical Park. S.D. Kallman has plans
95% complete for elevated storage planned for the Business & Technical Park for a 250,000 gallon standpipe,
105 feet in height.

Water is also transported in a southeasterly direction from the treatment plant across the Colorado River
(Lake Marble Falls} through a 168" water line on the new Highway 281 Bridge to the “Gateway Park” area,
where a pump station boasts water to a 250,000 gallon welded steel standpipe located near the intersection
of Gateway Parkway and Steve Hawkins Parkway (Gateway Park pressure plane).

Several things occur at the Gateway standpipe site. The standpipe provides water through gravity flow to
most of the development in the Gateway Park development, as well as development on the east side of
Highway 281 and south of Lake Marble Falls. Due ta the higher ground elevations existing in the Ridgemont
Village development, west of the standpipe site, a pump station boosts pressures to this area (Ridgemont
Village pressure plane). Then, in order to fill the Flatrock Composite Elevated Tank with water, an additional
pump station is located at the Gateway Park standpipe site, which pumps water through a 16" water line to
the elevated tank adjacent to the Scott and White Hospital and Medical Clinic (Flatrock pressure plane).
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The preferable ground elevation serviceable for static pressures within a range of 45 PSI to 100 PSI for each
pressure plane is shown in Table 5 below.

TABLE 5 - PRESSURE PLANE GROUND ELEVATIONS SERVED
Pressure Plane Name E'ET"ate_d Storage Overflow Ground Elevation Range
evation (feet mean sea (feet mean sea level)
level)

Via Viejo 965 734-861
Mustang 1130 899-1026

Marmon Mill 1082.2 851-978
Business & Tech Park 1180 949-1076

Gateway Park 1036 805-932
Ridgemont Village 1136’ 905-1032
Flatrock 1291.6 1060-1187

'Based on maximum pressure setting in Hydropneumatic pressure tank.

412 Water System Design Criteria

Rules and Regulations for Public Water Systems as adopted by the Texas Commission on Environmental
Quality (TCEQ) establish the minimum water quality requirements for community type water systems. These
minimum water quality requirements were established for facilities to ensure their ability to maintain a
minimum residual pressure during a fire flow event of 20 psi and a normal operating pressure of 35 psi.

The minimum TCEQ design criteria for community water systems with a surface water supply is presented as
follows in Table 6:

TABLE &

CITY OF MARBLE FALLS
MINIMUM TCEQ WATER SYSTEM CAPACITY REQUIREMENTS
COMMUNITY WATER SYSTEM WITH SURFACE WATER SUPPLY

Cof::t::;n t Required Capacity
Raw Water Pump 0.6 GPM per connection with largest pump out of service
Treatment Plant 0.6 GPM per cannection under normal rated design flow
Transfer Pumps 0.6 GPM per connection with largest pump out of service
Covered clearwell at treatment plant with capacity of 50 gallons per connection or 5.0 percent of
Clearwell Storage daily plant capacity for systems serving more than 250 connections.
Total Storage 200 gallons per connection

Two or more pumps with a total rated capacity of 2.0 GPM per connection or with a total
capacity of 1,000 GPM and able to meet peak hourly demands with largest pump out of service,
whichever is less. Systems meeting elevated storage requirements may provide two pumps with
a combined capacity of 2.0 GPM per connection.

Service Pumps

100 gallons per connection for systems with greater than 2,500 connections. Systems serving less
Elevated Storage than 2,500 connections can supply pressure tank capacity of 20 gallons per connection; however,
pressure tanks are not recommended for systems serving between 1,000 and 2,500 connections.

Required for systems serving more than 250 connections which do not meet elevated storage
Auxiliary Power requirement. Auxiliary power must be provided to deliver a minimum of 0.35 gallons per
connection.
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TABLE 7
CITY OF MARBLE FALLS
COMPARISON OF THE CAPACITY OF THE WATER SYSTEM TO TCEQ REQUIREMENTS AND MARBLE FALLS
MAXIMUM DAY USAGE WITH 4,818 EQUIVALENT CONNECTIONS {LUE'S) IN AUGUST 2015
. Capacity
Existing . . .
System Number of Capacity Required with Capacity Status /
Required by |Actual 0.41 GPM Currently "
Compoanent Connections . . Recommendation
(LUE'S) TCEQ Rules Maximum Day Provided
Per LUE
Required maximum day
actual usage is 96% of
Raw Water 4518 2,890 GPM 1,976 GPM 2,100 GPMS Ex‘:::if;;"u"f'g‘:;’d;‘:'ter
Pumps ! (4.16 MGD) (2.85 MGD) (3.024 MGD) P I
pump station is
recommended
immediately.
Expansion trigger: 85% x
3.024 MGD = 2.57
Treatment 4818 2,890 GPM 1,976 GPM 2,100 GPM MGD/Plant, Expansion
Plant ' {4.16 MGD) {2.85 MGD) (3.024 MGD) of filtration is
recommended
immediately.
i 4,818 151,200 gal. - 664,700 gal. oK
Storage
Total Storage 4,818 563,600 gal. - 3,390,700 gal. 0K
High Service
Pumps at 4,818 32,891 GPM 1,976 GPM 24,000 GPM 10K
Water Plant
Elevated 4,818 480,800 gal. - 1,747,500 gal. 20K
Storage
OK - Auxiltary power is
Auxiliary A s a provided at treatment
4,818
Power plant and raw water
pump station.

Notes: 1 5% of 3.024 MGD plant capacity.

2 Elevated storage meets TCEQ requirements. A 250,000 gallon, 105 foot high standpipe was
designed (95% complete) by this firm years ago to provide elevated storage at the Business &
Tech Park Pressure Plane. To eliminate short-cycling of the 1,750 GPM high service pumps.

*# There are five existing high service pumps at the City’s water treatment plant. Each of the
pumps are rated at 1,000 GPM each at 240 feet (TDH). With one pump out of service, the high
service pumps are rated for a total flow of 4,000 GPM. The existing hourly flow for 4,818
connections is 2,880 GPM (4,818 connections x .6 GPM per connection (TCEQ) x 1.33 hourly
factor = 3,844 GPM). Based on historical peaks @ 0.42 GPM per connection and a 1.33 hourly
factor, the booster pump requirements are 2,627 GPM.

4 Auxiliary power not required since elevated storage requirements in system are met.

* TCEQ limits the Plant's rated capacity to 2,100 GPM based on the Firm Raw Water Pump
Capacity, pursuant to TCEQ's Chapter 290.45(b)(2}(A) rule.



5.1

SECTION 5.

WATER DEMAND FORECASTING AND WATER SYSTEM FACILITY ADEQUACY THROUGH YEAR 2044

General

In evaluating the need for future water supply improvements, an estimation of water demands must be made
in order to meet TCEQ minimum requirements and to determine the amount of water supply needed to satisfy
water demands. Historical water usage records of the City of Marble Falls provide the most reliable source of
information to forecast future water demands.

This study will evaluate water facility requirements for four (4) water demand growth scenarios:

o Present/ Near Term {based on historical water usage demands)
¢ |ntermediate 1 (year 2024)

¢ Intermediate 2 (year 2034)

e Ultimate (year 2044)

Figure 3 — Historical Raw Water Usage, following, is a tabulation of the City's monthly raw and treated water
flows for the system recorded on a monthly basis for a ten year pericd from 2005 through 2015. (See yearly
reported flows provided to us by the City in Appendix “B". Figure 3 below graphically illustrates water usage
for a ten (10) year period from year 2005 through 2014. As would be expected, waler usage is greatly
affected by the seasons of the year, with maximum demands occurring in the dry summer months.
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AVERAGE DAILY FLOW (MGD)

FIGURE 3
CITY OF MARBLE FALLS
HISTORICAL WATER USAGE
AVERAGE MONTHLY RAW & TREATED WATER PLANT FLOWS
2005 THRU 2014
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5.2

Population Forecasting

The City has an updated “*Comprehensive Plan" being developed by Halff and Associates. This Master Water
and Wastewater Plan shall become an important element of the “Comprehensive Plan.” Appendix “A", herein,
is “Figure 6.2 — Future Land Use Map,"” provided to us by the City. This land use map provides guidance to
the Master Water and Wastewater Study in defining “demand centers” for water and wastewater use.

Also, provided to us by the City is “Figure 4 - City Population Forecasts vs. Impact Fee Projections,” herein,
dated January 1, 2015. The graph, which depicts five (5) different growth projections, projects City population
growth for a fifteen year period, from year 2010 to year 2025. As requested by City Planning Staff, the “TSDC
1.0 Scenario (Red Line)" population projections will be utilized in this Master Water and Wastewater Plan
through the “Intermediate 1 {year 2024)" planning period. Since the graph does not project population from
the year 2026 through 2044, which is the culmination year for “Ultimate,” in this study, population projections
will be developed below for the years 2026 through 2044,

From the City's population projections graph for TSDC 1.0 (Figure 4), the population growth per year
averages 143.9 persons per year. This Report will project 144 persons population growth per year in Table 8
below, for years beyond 2025.

TABLE 8
CITY OF MARBLE FALLS POPULATION PROJECTIONS FOR A 30 YEAR
PERIOD {YEAR 2015 TO YEAR 2044}
YEAR POPULATION NOTES
2010 6,077 Census
2015 6,406' City's Forecast
2020 7,424 City's Forecast
2024 8,011" City's Forecast and Interrnedlate i Demand
Scenario
2034 9,4512 Intermediate 2 Demand Scenario
2044 10,891* Ultimate Demand Scenario
Footnotes:

1 Refer to Figure 4 — herein
% Beginning in Year 2024, Population increases 144
persons per year to year 2044

As shown in Appendix “B" - “City of Marble Falls LUE Calculations”, dated August 12, 2015, there are 4,818
LUE's served by the City's water system. The daily average usage is 1.46 MGD and peak day usage is 2.90
MGD. The existing population is 6,406 persons. The Census has determined that there is an average of 2.41
people per equivalent single family residence (LUE). “Equivalent residences” are a composite of single family
homes, duplexes, apartments, assisted living and nursing homes.
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5.3

54

5.5

5.6

Residential and Commercial LUE Calculations

Based on this data, the number of equivalent single family water connections (LUE's) can be computed:
6,406 persons + 2.41 persons/LUE = 2,658 LUE's {single family equivalents)

The mathematical difference in City-computed 4,818 LUE’s (total) and 2,658 LLUE's {single family equivalents)
is 2,160 LUE's, which are non-residential water customers including commercial, hotels, schools and
industrial land uses. These non-residential water users amount to 45% of the total existing LUE customer
base (2,160 + 4,818 LUE's x 100% = 45%).

Residential and Commercial LUE Projections

Utilizing the population projection values from Table 8 and the 55:45 ratio of single family equivalent LUE's to
“‘commercial, hotels, schools and industrial equivalent” LUE's, “Water System LUE Projections” can be
developed throughout the planning period.

TABLE 9
CITY OF MARBLE FALLS POPULM\ND WATER LUE PROJECTIONS

Year Residential Population Water System LUE's

Commercial
Residential’ Et al? Total
2015 6,406 2,658 2,160 4,818
2024 8,011 3,324 2,720 6,044
2034 9,451 3,922 3,208 7,130
2044 10,891 4,519 3,698 8,217

'At 2.41 People per Residential LUE
*Commercial, Hotels, Schools and Industrial

Average LUE

From Table 1, the past 3 years annual historical usage was 534.103 million gallons of treated water for the
years 2012, 2013 and 2014. The total average day system usage for this 3 year average can be computed:

534,103,000 gallons + 365 days per year = 1,463,296 gallons per day average; round to 1.46 MGD
average

With 4,818 LUE's in year 2015, the average daily usage per connection can be computed as follows:
1,463,296 gallons per day + 4,818 LUE's = 304 gallons per day per LUE average

The historical average daily water usage per capita for the year 2015 can be calculated:
304 gallons per day per LUE + 2.41 persons/LUE = 126 gallons per person per day average

Peak LUE Calculation

The peak future water demands can be estimated by using the projected population and total water system

LUE's figures above and applying a peak water usage factor per person per day to calculate the total peak
daily and total peak hourly usage.
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5.7

The City's water treatment plant experienced a peak day water demand of 2.9 million gallons per day (MGD)
in year 2012, Refer to Appendix “B” — City of Marble Falls LUE Calculations. The resulting peak day per LUE
calculation for year 2014 is:

2,800,000 gallons + 4,818 LUE'’s = 602 gallons per day per LUE peak day (0.42 GPM per connection)

The peaking factor for designing water treatment and water pumping facilities for 24-hour per day operation
can then be calculated:

Peak usage per LUE + average usage per LUE = 602 gallons per day per connection + 304 gallons per
day per connection = 1,98 peak day factor

By applying the peak day factor of 1.98, the historical peak day usage per capita can be determined:

126 gallons per person per day x 1.98 = 250 gallons per person per day peak (0.173 GPM; round to 0.17
GPM per person peak day)

Assuming peak instantaneous or hourly usage for 18 hours of a 24 hour day, the peak hourly usage per
person and per LUE for high service pump requirements can be computed:

250 gallons per person per day peak x :—; hours = 334 gallons per person per hour peak (0.23 GPM)
602 gallons per LUE per day peak x % hours = 803 gallons per LUE per hour peak (0.56 GPM)

Water Facility Capacities Based on LUE Projections

Presented in Table 10 - City of Marble Falls water demand requirements, below, are the estimated future raw
water pumping and water treatment plant requirements of the City of Marble Falls. These were arrived at by
multiplying the LUE projection figures in Table 9 above by 602 gallons per peak day per person.

TABLE 10
CITY OF MARBLE FALLS
WATER DEMAND REQUIREMENTS
Peak Daily Demand ?
Raw Water Pumping
and
Population Equivalent l.lzJE Water Treatment
Projection Projection Plant Capacity
ol @ @ 3 = @ x 602 GPOP
LUE
(from total LUE’s on (24 Hr. Per Day
Table 9) Operation)
{MGD) (GPm}
2015 6,406 4,818 2.90 2,015
2024 8,011 6,044 3.64 2,527
2034 9,451 7,130 4.30 2,981
2044 10,891 8,217 4,95 3,436

Note: ' The population projections begin in January of the year shown.
22010 Census has 2.41 persons per water LUE based on historical data.
3 The City's historical peak daily water demand equals 602 gallons per day per LUE.
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5.8

5.9

Water Treatment Plant Expansion Needs

In order to meet peak demands of up to 2.9 MGD the existing water treatment plant is operating for over 23 hours
per day. With two shifts of operational staff running the plant, it is difficult to treat and deliver much more than 2.9
MGD to the customers. The recommended expansions of the plant to 4.8 or 6.3 MGD total capacity by adding one
or two more filter cells at 1.5 MGD each will improve the automatic operation of the plant. From Table 10, if a water
treatment plant expansion to a capacity of 4.8 MGD was completed, the plant would be able to meet peak demands
until year 2030, when the demand on the plant could reach its TCEQ 85% capacity of 4.08 MGD. Through the
“Ultimate™ planning year of 2044, with all filters operating with two 1.5 MGD filters added, the plant could treat 5.2
MGD with one of the three existing 1.1 MGD filters out of service for maintenance.

Should the City decide to not expand the existing water treatment plant greater than 4.8 MGD, the City has an
existing site on the south side of the lake on which to construct a new water treatment plant.

However, should TCEQ decide 1o enforce their requirement for water treatment plants to provide 0.6 GPM per
connection (LUE - TCEQ Chapter 290.45(b)(2)(B) rules), the 4.8 MGD expanded plant capacity with the addition of
a 1.5 MGD filter cell, will only serve 5,555 LUE's:

{4,800,000 + 1440 minutes/day x 0.6 GPM/LUE = 5,555 LUE's)

This LUE value is projected to occur in year 2020 (Table 10 Interpolation),

Water System Capacities for Intermediate 1. Intermediate 2 and Ultimate Design Scenatios

Table 7 provided a comparison of the capacity of the existing water system to minimum TCEQ water system
capacity requirements and actual City of Marble Falls peak daily demand of 0.42 GPM/LUE, and whether any
facility improvements were needed. Tables 11, 12 and 13 provide the same comparison for the years 2024, 2034
and 2044,

Table 11

CITY OF MARBLE FALLS
INTERMEDIATE 1 DEMAND SCENARIO {VEAR 2024)
COMPARISON OF THE CAPACITY OF THE WATER SYSTEM TO TCEQ REQUIREMENTS AND MARBLE FALLS
MAXIMUM DAY USAGE WITH 6,044 EQUIVALENT CONNECTIONS (LUE'S)

System
Component

Existing Number
of Connections
{LUE's)

Status /
Recommendation

Capacity Required with Actual
0.42 GPM Maximum Day per LUE

Capacity Currently
Provided

Capacity Required by
TCEQ Rules

Raw Water
Pumps

Required maximum day exceeds
capacity provided. Expansion of
raw water pump station is
recommended for year 2024
water demands.

2,100 GPM*
{3.024 MGD)

3,627GPM
{5.23 MGD)

2,539 GPM

B (3.66 MGD)

Required maximum day exceeds

Treatment
Plant

6,044

3,627 GPM
{5.23 MGD)

2,539 GPM
{3.66 MGD)

2,100 GPM
{3.024 MGD}

capacity provided. Expansion of
treatment plant is recommended
for year 2024 water demands.

Clearwell
Storage

6,044

1261,500 gal.

664,700 gal.

OK

Total
Storage

6,044

1,208,800 gal.

3,390,700 gal.

10K

High Service
Pumps at
Water Plant

6,044

3,627 GPM
{5.23 MGD)

2,539 GPM

? 4,000 GPM
{(5.76 MGD}

0K

Elevated
Storage

6,044

604,400 gal.

1,747,500 gal.

oK

Auxiliary
Power

6,044

0K - Auxiliary power is provided
at treatment plant and raw water
pump station

Notes:

1 5% of 5.23 MGD plant capacity.

2 Elevaled storage meets TCEQ requirements. A 250,000 gallon, 105 foot high standpipe was designed (95% complete) by this firn
years ago to provide elevaled storage at the Business & Tech Park Pressure Plang to eliminate shor-cycling of the 1,750 GPM
high service pumps.

* There are five existing high service pumps at the City's water treatment plant. Each of the pumps are rated at 1,000 GPM each at
240 teet (TDH). With one pump out of service, the high sarvice pumps are rated for a total flow of 4,000 GPM.

* Auxiliary power not required since TCEQ elavated storage requirements in system are met.

* TCEQ limits the Plant's rated capacity to 2,100 GPM based on the Firm Raw Water Pump Capacity, pursuant io TCEQ's Chapter
290.45(b)(2){A) rule.
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Table 12
CITY OF MARBLE FALLS
INTERMEDIATE 2 DEMAND SCENARIO (YEAR 2034)
COMPARISON OF THE CAPACITY OF THE WATER SYSTEM TO TCEQ REQUIREMENTS AND MARBLE FALLS
MAXIMUM DAY USAGE WITH 7,130 EQUIVALENT CONNECTIONS {LUE'S)
Existing Number of
System Connections Capacity Requirad by Capacity Required with Actual Capacity Currently Status /
Component {LUE's) TCEQ Rules 0.42 GPM Maximum Day per LUE Provided Recommendation
Required maximum day
exceeds capacity pravided.
Raw Water 7130 4,278 GPM 2,995 GPM 2,100 GPM* Expansion of raw water
Pumps ' {6.16 MGD) {4.32 MGD) {3.024 MGD) pump station is
recommended for year 2034
water demands.
Required maximum day
Treatment 713 4,278 GPM 2,995 GPM 2,100 GPM® E*E‘:eds i‘“:"f':‘r’e‘;’l:":’n‘id'
Plant 0 (6.16 MGD) (4.32 MGD) (3.024 MGD) e —
plant is recommended for
year 2034 water demands.
Clearwell Storage 7,130 308,000 gal. - 664,700 gal. OK
Total
7,130 1,426,000 gal. - 3,390,700 gal. 0K
Storage
High Service
4,278 GPM 2,995 GPM 4,000 GPM
P“’"";IZ;:”““” 7,130 {6.16 MGD) (4.32 MGD} (5.76 MGD) oK
G 7,130 713,000 gal. . 1,747,500 gal. 10K
Storage
OK - Auxiliary power is
Auxiliary Power 7,130 . & . provided at treatment plant
and raw water pump station

Notes:

1 5% of 6.13 MGD plant capacity.

2 Elevated storage meels TCEQ requirements. A 250,000 gallon, 105 foot high standpipe was designed (95% complete) by this firm
years ago 1o provide elevated storage at the Business & Tech Park Pressure Plane to eliminate short-cycling of the 1,750 GPM
high service pumps.

 There are five existing high service pumps at the City's waler treatment plant. Each of the pumps are rated at 1,000 GPM each at
240 feet (TDH). With one pump oul of service, the high service pumps are rated for a total flow of 4,000 GPM.

* Auxiliary power not required since TCEQ elevated storage requirements in system are met.

* TCEQ limits the Plant’s rated capacity lo 2,00 GPM based on the Firn Raw Water Pump Capacily, pursuant lo TCEQ's Chapter
290.45(b){2)(A) rule.



Table 13
CITY OF MARBLE FALLS

ULTIMATE DEMAND SCENARIO {YEAR 2044)
COMPARISON OF THE CAPACITY OF THE WATER SYSTEM TO TCEQ REQUIREMENTS AND MARBLE FALLS
MAXIMUM DAY USAGE WITH 8,217 EQUIVALENT CONNECTIONS (LUE'S)

Existing Number

Systemn of Connections Capacity Required by Capacity Required with Actual Capacity Currently Status /
Component (LUE's} TCEQ Rules 0.42 GPM Maximum Day per LUE Provided Recommendation
Required maximum day exceeds
Raw Water 8217 4,931 GPM 3,452 GPM 2,100 GPM ‘a"r:f"v”w‘;'t:‘r":jfr;pi"g;:’r:"i: L
Pumps (7.10 MGD) {4.97 MGD) (3.024 MGD) recommended for year 2044
water demands.
Required maximum day exceeds
Treatment 8217 4,931 GPM 3,452 GPM 2,100 GPM capacity provided. Expansion of
Plant ! {7.10 MGD) {4.97 MGD) {3.024 MGD) treatment plant is recommended
for year 2044 water demands.
Clearwell )
8,217 355,000 gal. - 664,700 gal. OK
Storage
L=l 8,217 1,643,400 gal. ¥ 3,390,700 gal. 10K
Storage
High Service . OK @ 0.42 GPM/LUE Add 1 -
Pumps at Water 8,217 ?,;913;;;;1} (34’495;2323; (; ‘32?\465'2;' 1,000 GPM pump to fill gateway
Plant ' : ' standpipe @ 0.6 GPM/LUE
Elevated 5
Storage 8,217 821,700 gal. - 1,747,500 gal. 0K
OK - Auxiliary power is provided
Auxiliary Power B,217 e . s t treatment plant and raw water
r pump station
Notes:

1 5% ol 7.03 MGD plant capacity.

2 Elevated slorage meels TCEQ requirements. A 250,000 gallon, 105 fool high standpipe was designed (95% complete) by this firm

years ago to provide elevated storage al the Business & Tech Park Pressure Plane 1o eliminate short-cycling of the 1,750 GPM
high service pumps.

3 There are five exisling high service pumps at the City's water treatment plant. Each of the pumps are rated at 1,000 GPM each at

240 {eet (TDH). With one pump out of service, the high service pumps are rated for a total flow of 4,000 GPM.
* Auxiliary powar not required since TCEQ elevated storage requirements in system are met.
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5.10

Allocation of LUE Projections for each Pressure Plane and Corresponding Peak Daily Demands

TASBLE 14
CITY OF MARBLE FALLS
WATER CONNECTION {LUE) GROWTH ALLOCATION
WITHIN PRESSURE PLANES
Intermediate 1 Intermediate 2 Ultimate
. Demand Scenario Demand Scenario Demand Scenario
Pressure Plane Existing LUE's/GPM Year 2024 Year 2034 Year 2044
Proposed LUE's/GPM" Proposed LUE's/GPM’ Proposed LUE's/GPM!
Via Viejo 2499 / 1050 2582 / 1085 2666 / 1120 2749 / 1155
Mustang 757/ 318 790 /332 823 /346 857 /360
Mermon Mill 894 /375 1077 / 452 1110/ 466 1144 /480
Business & Tech Park 31/13 B7 /37 143 /61 200/ 84
Gateway Park 383/161 474 /199 568 /238 653 /274
Ridgemont Village 86/ 36 86 /36 86/36 86/ 36
Flatrock 168/71 948 / 398 1736/ 729 2528 / 1062
Total LUE's 4818 / 2024 6044 f 2539 7132 / 2996 8217/ 3451

Note: ' “GPM" equatas to “Peak Day Demand” at 0.42 GPM/LUE

From “Table 9 — City of Marble Falls Population and Water Line Projections”, the year 2044 “residual
population” is projected to be 10,891 persons or 4,519 LUE's (10,891 persons divided by 2.41 persons per
LUE). Also projected for year 2044 are 3,698 LUE's for commercial, hotels, schools and industrial land uses.
The total LUE’s projected for year 2044 in Table 2 are 8,217 LUE's, which can be seen in Table 14, above.
The peak day water demand computes to 3,451 GPM (8,217 LUE's multiplied by 0.42 GPM peak day rate per
LUE = 3,451 GPM). The water treatment plant capacity required in year 2044 is projected at 3,451 GPM or
4,969,440 gallons per day. The City’s existing water treatment plant can produce good quality water at a
maximum rate of around 2,900,000 gallons per day, resulting in a shortfall of 2,069,440 gallons per day.

In development of the total LUE's and their placement in the seven pressure planes in Table 14, above, not all
of the “LUE's" for the following complete build-out of known proposed projects were included in the year 2044
projection of B,217 LUE's, as by doing so, would project considerably more than 8,217 LUE's, which would
conflict with the population projections in “Table 8 — City of Marble Falls Population Projections for a 30 Year
Period",

The proposed medium to large size projects currently in the planning phase are Panther Hollow (220 LUE'’s),
Homestead Apartments behind Home Depot (150 LUE's), Gregg Ranch (1,246 LUE's), Live Qak Ranch (350
LUE’s) and Flatrock (2,691 LUE’s). By year 2044, Panther Hollow, Homestead Apartments behind Home
Depot and Live Oak Ranch are assumed to be “built-out”. By year 2044, projects assumed to be only
“partially built-out” are Gregg Ranch {976 of 1,276 LUE's) and Flatrock (902 of 2,691 LUE's), leaving 2,059
LUE’s in Gregg Ranch and Flatrock to build-out beyond year 2044,



511

Adequacy of Existing Storage and High Service Pumping Facilities within each Pressure Plane

From the allocation of water system connections (LUE's) within each pressure plane, an analysis of adequacy
of storage and high service pumps can be provided. Table 15 compares the City's existing storage and
pumping facilities to the capacities required for each pressure plane over a 30 year period. The status of
each facility for adequacy is noted and where insufficient capacity exists, a recommendation for upgrade is
given. TCEQ Chapter 290.45(b){(2)(G) states that elevated storage capacity of 100 gallons per connection
(LUE) is required for systems with more than 2,500 connections (LUE’s). Refer to Section 8 for a summary of
proposed water system improvements and their associated estimates of probable cost.
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6.1

6.2

6.3

SECTION 6.

WATER DISTRIBUTION SYSTEM COMPUTER MODELING

General

The City has old and new water lines throughout the water service area that provide water to customers,
Both potable water service and fire flows are provided by this network of pipes. The software named
“WaterCAD" by Bentley was used in the development of the water distribution network analysis.

This Water Master Plan includes the development of a computer-based pipe network analysis to determine
the adequacy of the existing water pipe distribution system to deliver desired flow rates and residual
pressures to all points in the network.

The following simulations, with detailed output reports are provided to the City in a separate document.

6.8.1 “Base Model” of existing water distribution system at 1 GPM/LUE.

6.8.2 Near-term average day simulation for routine operations at 0.21 GPM per LUE.

6.8.3 Near-term peak (maximum) day simulation for identifying distribution system pressures lower than 35
PSI at 0.42 GPM per LUE.

6.8.4 Near-term peak hour simulation for identifying distribution system issues and verifying the capability
to refill system tanks at 0.56 GPM per LUE.

6.8.5 Near-term peak day simulations with fire flows, one at a time, in various pressure planes (no output
data included — see results in Section 6, Figures 1-A through 1-M.

6.8.6 Simulation for “Intermediate 1" design scenario (year 2024) at peak day.

6.8.7 Simulation for “Intermediate 2" design scenario (year 2034) at peak day.

6.8.8 Simulation for “Ultimate” design scenario (year 2044) at peak day

Pressure Planes South of Lake Marble Falls

Several things occur at the Gateway standpipe site. The standpipe provides water through gravity flow to
most of the customers in the Gateway Park development, as well as customers on the east side of Highway
281 and south of Lake Marble Falls. Due to the higher ground elevations existing in the Ridgemont Village
development, west of the standpipe site, a pump station boosts pressures to this area (Ridgemont Village
pressure plane). Then, in order to fill the Flatrock Elevated Tank with water, an additional pump station is
located at the Gateway Park standpipe site, which pumps water through a 16" water line to this elevated tank
adjacent to the Scott and White Hospital and Medical Clinic (Flatrock pressure plane).

Ground Elevations Preferable for each Pressure Plane
The preferable ground elevation serviceable for static pressures within a range of 45 PSI to 100 PS! for each

pressure plane is shown in Table 5 below. (Table 5 is shown herein in Section 4.11, but repeated in this
section for convenience to the reader).

TABLE 5 - PRESSURE PLANE GROUND ELEVATIONS SERVED
Pressure Plana Name Elevated Storage Overflow Elevation {feet mean Ground Elevation Range
sea level) ({feet mean sea level)
Via Viejo 965 734-861
Mustang 1130 899-1026
Mormon Mill 1082.2 851-978
Business & Tech Park 1180' 949-1076
Gateway Park 1036 §05-932
Ridgemont Village 1136' 905-1032
Flatrock 12916 1060-1187

'Based on maximum pressure setting in Hydropneumatic pressure tank
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6.4

6.5

6.6

Water System Design Criteria

Rules and Regulations for Public Water Systems as adopted by the Texas Commission on Environmental
Quality (TCEQ) establish the minimum water quality requirements for community type water systems. These
minimum water quality requirements were established for facilities to ensure their ability to maintain a
minimum residual pressure during a fire flow event of 20 psi and a normal operating pressure of 35 psi.

Existing Pressure Planes

The water distribution system consists of seven (7) pressure planes or zones identified as Via Viejo, Mustang,
Mormon Mill, Industrial and Business Park, Gateway Park, Ridgemont Village and Fiatrock pressure planes
(refer to Figure 2 — Existing and Propased Water System Schematic). High service pumps convey the treated
water from the water treatment plant through distribution lines to a pair of ground storage tanks on Via Viejo
located near the east City limits at F.M. 1431. Water from the 500,000 gallon and 200,000 gallon tanks at the
Via Viejo site is booster pumped to the north to a 500,000 gallon composite elevated tank adjacent to Marble
Falls High School (Mustang pressure plane). Water from the 200,000 gallon and 500,000 gallon tanks supply
a much larger service area via gravity flow to the west and south (Via Viejo pressure plane). Also to the
north, near the intersection of Mormon Mill Road and Park Ridge Drive, is a 200,000 gallon elevated storage
tank (Mormon Mill pressure plane). Water from the Mustang Elevated Tank flows through pressure reducing
valves and water distribution lines into the Mormon Mill Elevated Tank to fill it. This tank supplies the
relatively high northeast portion of Marble Falls, including development along Mormon Mill Road, the north
segment of U.S. Highway 281 and the ground storage tank at the Business & Technical Park. The pump
station at the Business & Technical Park site serves the Marble Falls Business & Technical Park, as well as
areas along U.S. Highway 281 lying north of the Business & Technical Park. S.D. Kallman has plans 85%
complete for elevated storage planned for the Business & Technical Park for a 250,000 gallon standpipe, 105
feet in height.

Water is also transported in a southeasterly direction from the treatment plant across the Colorado River
(Lake Marble Falls) through a 16" water line on the new Highway 281 Bridge to the “Gateway Park” area,
where a pump station boosts water to a 250,000 gallon welded steel standpipe located near the intersection
of Gateway Parkway and Steve Hawkins Parkway (Gateway Park pressure plane).

Development of the WaterCAD Model for the City's Existing Water Distribution System

To set up the data for the WaterCAD simulation, the following elements had to be established for the existing
(near-term) simulation:

s  Water line geometric layout with data input of pipe size (diameter), pipe length, pipe age (c-factor)
and pipe name,

e Intersections or dead-ends of water lines called junctions or nodes. Data input consisted of node
elevation (mean sea level), water demand (in LUE's) at node and node name. The “Command”
global demand factor changes the “LUE’s" to 0.42 GFM/LUE for peak day nodal demands, etc.

» Pump stations increase pressure to move water through the distribution system to satisfy meter
demands and fill elevated water storage tanks. “Table 4 — Existing High Service Pump Data” was
developed to provide a list of data to enter into the simulation (Table 4, repeated hers). Pump curve
data is entered for each pump.

* Water storage tanks that provide pressure and water storage for each pressure plane (see Table 5,
repeated here from Section 4.11), in the water distribution system. Table 3, {repeated here from
Section 4.9), lists all water storage tank data required for the model set-up.

¢ Pressure reducing valves which reduce water line pressures that exceed 100 PS! to a lower pressure
to maintain a desirable pressure range in the lower pressure plane.
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6.7

6.8

WaterCAD Modeling Scenarios

The WaterCAD model is based on existing infrastructure in which mainly water lines greater than 6-inch were
included. In the absence of 6" and larger water lines in some areas, water lines smaller than 6-inch were
used as water mains in the model. The WaterCAD model determines flow rates and velocities in distribution
lines as well as pressures throughout the system based on input system geometry and water demands. The
computer model can be used to analyze distribution lines, pump stations or elevated storage tank operations
on a city-wide scale. The simulations used in these analyses were both steady state and extended period
simulation (EPS) models with multiple scenarios, such as peak (maximum) day, peak hour, minimurm hour
and fire flow being evaluated. The “Ultimate” design scenario (year 2044) distribution system was analyzed
by WaterCAD to assure that the proposed system improvements provide adequate volumes and pressures
throughout the system.

The proposed water system for year 2044 is designed to accommodate the development of the City based on
current development trends, The recommended water system improvements in Table 16 have been identified
and phased into Immediate, Near-Term, and Intermediate 1, for project completions by end of year 2016, end
of year 2020 and end of year 2024, respectively. Design scenarios for Intermediate 2 (2034) and Ultimate
(2044) have recommended projects associated with them, that should be reviewed for adequacy in
subsequent Master Water Plan updates.

Evaluation of Distribution Systermn Utilizing WaterCAD Computer Network Modeling Output Data

The following simulations will summarize the output results with deficiencies, if any, described and
recommendations to resolve them.

6.8.1 “Base” Model Development at 1 GPM per LUE
The “Base” Model was developed with 6" and larger existing water lines. In the absence of 6" and
larger water lines, existing water lines smaller than 6" were used in the model. The whole existing
water distribution system is represented in the “Base” Model. Each of the seven pressure planes are
depicted in different colors in Figure 7 — Pressure Plane Map and Figure B — Capital Improvements
Program for Water System.

The existing pipe data, nodal data, storage tank data, pump data and pressure reducing valve (PRV)
for the “Base Model” is provided in a separate document to the City. See Section F-1.

6.8.2 Near-Term Average Day Simulation for Routine Operations
The “Base™ Model was run with “average day” flow per LUE. This equated to 0.21 GPM per LUE,
which is 50% of the City's peak day usage of 0.42 GPM per LUE. Since the “Base” model has 1
GPM per LUE at demand nodes, the Global Demand Factor (GDF) for “average day” flow is
computed as follows:
1 GPM/LUE x 0.42 GPM/LLUE (peak day) x 50% = 0.21 GPM/LUE

Thus, a GDF of 0.21 was input into the “Base” Model. See the Pipe Table and Junction (Nodal) Table in
Section F-2 provided in a separate document to the City.

Summary:
There were no residual pressures in the seven pressure planes lower than 35 PSI.
Recommendations:

No distribution system improvements are recommended for average day flows.
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6.8.3 Near-Term Peak (Maximum) Day Simulation for Identifying Distribution System Pressures
Lower than 35 PSI

The “Base” Model was run with “peak day” flow per LUE, this equated to 0.42 GPM per LUE, which is
the City's historical value for usage on a “peak day”. The GDF is computed as follows:

1 GPM/LUE x 0.42 GPM/LUE (peak day) = 0.42 GPM per LUE

Thus, a GDF of 0.42 was input into the “Base” Model. See the Pipe Table and Junction (Nodal) Table in
Section F-3 provided in a separate document to the City.

Summary:

Pressure at or below required 35 PSI threshold along entire length of existing 8” PVC water line on Hamilton
Creek Road. Beginning at existing 2" PVC connection {J593, -38.97 PSI) heading east to 8" PVC connection
on Hamilton Creek Road corner (J595, 7.21 PSI) pressure slowly increases as 8" PVC heads north to end of
line (J594, 33.51 PSI).

Recommendations:

Tie into existing 16" ductile iron water line on Manzano Mile (J733) with a new 12" PVC water line and run
southeast 2,366 Lf. to connect to existing 8" PVC x 2" PVC (J593). Existing PRV on existing 8" PVC water
line at Hamilton Creek Road is set at 30 PSI. With recommended 12" PVC water line added, new pressures
are: (J593, 59.65 PSI) (J595, 43.40 PSI) (J594, 69.70 PSI). When the PRV is set at pressures higher than 30
PSl, some homes exceed 100 PS| static pressure.

6.8.4 Near-Term Peak Hour Simulation for ldentifying Distribution System Issues and Verifying the
Capability to Refill System Tanks

The “Base” Model was run with “peak hour” flow per LUE. This equated to 0.56 GPM per LUE, which
his 33% higher than the City's historical value for usage on a “peak day". The GDF is computed as
follows:

1 GPM/LUE x 0.42 GPM/LUE (peak day) x 1.33 = 0.56 GPM per LUE

Thus, a GDF of 0.56 was input into the “Base” Model. See the Pipe Table and Junction (Nodal) Table in
Section F-4 provided in a separate document to the City.

Summary:

Pressure at or below required 35 PSI threshold along entire length of existing 8" PVC water line on Hamilton
Creek Road. Beginning at existing 2" PVC connection (J593, -38.97 PSI) heading east to 8” PVC connection
on Hamilton Creek Road corner (J595, 7.21 PSI) pressure slowly increases as 8" PVC heads north to end of
line (J594, 33.51 PSI).

Recommendations:

Tie into existing 16" ductile iron water line on Manzano Mile (J733) with a new 12" PVC water line and run
southeast 2,366 L.f. to connect to existing 8" PVC x 2" PVC (J583). Existing PRV on existing 8" PVC water
line at Hamilton Creek Road is set at 30 PSI. With recommended 12" PVC water line added, new pressures
are: (J593, 59.55 PSI) (J595, 43.49 PSI) (J594, 69.68 PSI).

6.8.5 Near-Term Peak Day Simulations with Fire Flows, One at a Time, in Various Pressure Planes
The “Base” Model was run with “peak day” flow per LUE plus one single 1,500 GPM 750 GPM
(residential) or {commercial, schools, apariments and industrial) fire flow at selected node locations

only. This equated to 0.42 GPM per LUE, which is the City's historical value for usage on a “peak
day” plus 750 GPM or 1,500 GPM for the fire.
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The “Base” Model was modified by adding 3,571 GPM at the selected fire node. When the 0.42 GDF
is applied in the model, the resulting value at the selected fire node is 1,500 GPM (3,571 x 0.42 =
1,500).

The fire flow analyses for each of the seven existing pressure planes resulted in numerous nodes
falling below the threshold pressure of 20 PSI. The following Figures 1-A through 1-M provide the
location of the fire flow at a given junction {node), residual pressures at the junction for “peak day
flow" and “peak day flow plus one-750 GPM fire or one-1,500 GPM fire" for the existing distribution
system. Also shown are residual pressures at the same junction for “peak day flow plus one-750
GPM or one-1,500 GPM fire". After the recommended water line(s) are installed, which results in
residual pressure rising above 20 PSI at the junction, the fourth residual pressure shown is with the
new water line(s) installed at “peak day flow" without the fire flow.

Estimated costs for water line improvements to upgrade the fire protection capabilities in the water
distribution system, as shown in Figure 1-A through 1-M are scheduled in Table 16 — City of Marble

Falls — Project List, Schedule and Probable Estimate of Cost for Recommended Water System
Improvements.

6.8.6 Simulation for “Intermediate 1" Design Scenario (Year 2024) at Peak Day for 6,044 Projected
LUE's

The Model developed in 6.8.6 including recornmended water lines for fire flows run with “peak day”
flow per LUE, with projected LUE growth for the “Intermediate 1" design scenario, shown in Table 14,
added to selected nodes in each pressure plane, as applicable from Table 14. Additional high service
pump flows were increased accordingly. The GDF is computed as follows:

1 GPM/LUE x 0.42 GPM/LUE (Peak Day) = 0.42 GPM/LUE

Thus, a GDF of 0.42 was input into the “Base” Model. See the Pipe Table and Junction (Nodal) Table in
Section F-5 provided in a separate document to the City.

Summary:
The Model experienced no flows less than 35 PSI at the nodes.
Recommendations:

No new water lines other than the new water lines to satisfy fire flow conditions, as shown in Figures 1-A
through 1-M, are needed.

6.8.7 Simulation for “Intermediate 2" Design Scenario (Year 2034) at Peak Day for 7,132 Projected
LUE's

The Model developed in 6.8.6 including recommended water lines for fire flows run with “peak day”
flow per LUE, with projected LUE growth for the Intermediate 2 design scenario, shown in Table 14,
added to selected nodes in each pressure plane, as applicable from Table 14. Additional high service
pump flows were increased accordingly. The GDF is computed as follows:

1 GPM/LUE x 0.42 GPM/LUE (Peak Day) = 0.42 GPM/LUE

Thus, a GDF of 0.42 was input into the “Base” Model. See the Pipe Table and Junction (Nodal) Table in
Section F-6 provided in a separate document to the City.

Summary:
The Model experienced no flows less than 35 PSI at the nodes.
Recommendations:

No new water lines other than the new water lines to satisfy fire flow conditions, as shown in Figures 1-A
through 1-M, are needed.
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6.8.8 Simulation for “Ultimate” Design Scenario (Year 2044) at Peak Day with Fire Figures for 8,217
Projected LUE’s

The Modet developed in 6.8.6 including recommended water lines for fire flows run with “peak day”
flow per LUE, with projected LUE growth for the “Ultimate” design scenario, shown in Table 14, added
to selected nodes in each pressure plane, as applicable from Table 14. Additional high service pump
flows were increased accordingly. The GDF is computed as follows:

1 GPM/LUE x 0.42 GPM/LUE (Peak Day) = 0.42 GPM/LUE

Thus, a GDF of 0.42 was input into the “Base” Model. See the Pipe Table and Junction (Nodal) Table in
Section F-8 provided in a separate document to the City.

Summary:
The Model experienced no flows less than 35 PSI at the nodes.
Recommendations:

No new water lines other than the new water lines to satisfy fire flow conditions, as shown in Figures 1-A
through 1-M, are needed.
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DESCRIPTION OF FAILURE AND SOLUTION

*FIRE EVENT FAIL AT END OF EXISTING 8° W.L. ON NORTH END HAMILTON CREEK RQAD. (J594)

—SOLUTION—

LOOP NEW W.. FROM END OF EXISTING 167 D.. W.L AT NORTH END OF MANZAND MILE (J587) HEAD NORTH 1,800 LF.
WITH 12° PVC W.L. THEN EAST 1,600 WITH 8" PVC W.L. TO HAMILTON CREFK ROAD (J584).
(TOTAL PIPE LENGTH= 3,500 LF} (INSTALL PRV © 30psi)

*LOW JUNCTION PRESSURES ON SOUTH END OF EXISTING B® PVC WATER LINE ON HAMILTON CREEK ROAD (J593 AND J595)

—SOLUTION—

REPLACE EXISTING 2" PVC WATER UNE WITH NEW 10" PVC WATER LINE CONNECTING AT EXISTING 16" D.. W.L. ON
MANZANQ MILE (J799) HEADING EAST TO CONNECT TO EXISTING 8% PVC W.L. (J533) (TOTAL PIPE LENGTH= 1,394 LF)

*FIRE EVENT FAIL AT END OF EXISTING 27 PVC WATER LINE ON EAST OAK RIDGE DR. (J560)

—SOLUTION—

CONNECT NEW 8" PVC W.L AT END OF EXISTING 2" W.L. (J560) AND HEAD SOUTH TO CONNECT AT EXISTING 16" D.l.

W.L. BEHIND MARBLE FALLS HIGH SCHOOL (J759) (TOTAL PIPE LENGTH= 375 LF)




FIGURE 1-B
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PROJECT COST ESTIMATE |
PRELIMINARY
PRQUJECT YEAR ESTIMATED
NUMBER SCHEDULED COosT
2 2016 $340,000

NTS.

STUDY AREA

o JUNCTION NUMBER AS DESIGNATED
305 BY BENTLEY WATER CAD PROGRAM

m— EXISTING WATER LIN
ENSI'"J.ESG LINE

== PROPOSED WATER LINE SOLUTION
¢ WL

@  FRE EVENT JUNCTION FAILURE LOCATION

e

STUDY
AREA DESCRIPTION OF FAILURE AND SOLUTION
SFAILURE OF EXISTING 10" W.L TO CARRY FLOW FROM BOTH PUMPS RUNNING AT VIA VIEJO FUMP STATION,
@ AS EXISTING 10" W.L. BLOWS OUT.
~SOLUTION—

CONNECT NEW 16" PVC W.L AT END OF EXISTING 16" PVC W.L. ON F.M. 1431 {(J461), CROSS F.M. 1431
TO CONNECT TO EXISTING 167 D.. W.L. (J588) ON MANZANO MILE. (TOTAL PIPE LENGTH= 1,476 LF)




FIGURE 1-C

PROJECT COST ESTIMATE |
PRELIMINARY
PROJECT YEAR ESTIMATED
NUMBER {  SCHEDULED COST
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STUDY AREA

a JUNCTION NUMBER AS DESIGNATED
505 BY BENTLEY WATER CAD PROGRAM

EXISTING WATER UNE
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PEAK DAY FLOW  4.42GPM/LUE
2018 MASTER WATER PLAN PROPOSED
5 ABANDON
Location Mop l,;,ﬂ.t"?rum 2024).

FIRE EVENT RESULTS | \ Qf
EXISTING PRESSURE WITH | PRESSURE WITH | NEW PRESSURE
PEAK DAY FLOW 750 GPM SOLUTION WITHOUT FIRE
STUDY PRESSURE FIRE EVENT APPLIED DEMAND
AREA | JUNCTION (PsN (PS1) Ps1) (PShH
55 J612 70.60 g 5304 70.56
720 NTS.
JE13 B85.40 -5,783 2429 86.15
STUDY
AREA DESCRIPTION OF FAILURE AND SOLUTION

*FIRE EVENT FAIL AT ENO OF EXISTING 6" PVC W.L. ON AT SOUTHEAST CORNER OF CH DOS ST. (J612)

*FIRE EVENT FAIL AT (J613) ON EXISTING 2" PVC W.L. AT END OF CIl UNO ST.
—SOLUTION-
TIE TO EXISTING 6° PVC W.L. ON Cil DOS ST. (J612) WITH NEW 6" PVC W.L. AND RUN NORTH TO CH DOS ST.
AND CONNECT TO EXISTING 2" PVC W.L. (J813), (TOTAL PIPE LENGTH= 422 LF)

®




FIGURE 1-D
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@ STUDY AREA

o JUNCTION NUMBER AS DESIGNATED
et BY BENTLEY WATER CAD PROGRAM

EXISTING WATER LINE

EXIST WL

==x=w— PROPOSED WATER LINE SOLUTION
PROPOSED

wL

’ FIRE EVENT JUNCTION FAILURE LOCATION

PEAK DAY FLOW 4,42GPM /LUE
FIRE EVENT RESULTS |
EXISTING | PRESSURE WITH | PRESSURE WITH | NEW PRESSURE PROJECT COST ESTIMATE |
PEAK DAY FLOW | 1,500 GPM SOLUTION WITHOUT FIRE PRELIMINARY
STUDY PRESSURE FIRE EVENT APPLIED DEMAND PROJECT YEAR ESTIMATED
AREA | JUNCTION PSI) (PSI) (PSl) PS) NUMBER | SCHEDULED cosT
s7 | Jeto a7.40 801 20,06 3355 15 2024 $120,000
STUDY
AREA
CREATE LOOP:

ADD 12" PVC W.L. FROM (J621) ON SOUTH SIDE OF FM 2147 AND CROSS TO NORTH SIDE OF FM 2147
AND CONNECT TO EXISTING 8" PVC W.L. (JBOO) (TOTAL PIPE LENGTH= 115 LF)

*FIRE EVENT FAIL AT (J670) ON BENDITC WAY IN FRONT OF HOLIDAY INN,
=SOLUTION—
TIE INTO EXISTING 12" PVC W.L. AT CORNER OF BENDITO WAY AND MAX STARKE DAMN RD. (J671)} WITH
NEW 12" PVC W.L. AND RUN WEST ACROSS HWY 281 AND TIE INTO EXISTING B” PVC W.L. AT CORNER OF
STEVE HAWKINS PKWY AND MAX STARKE DAMN RD. (J650) (TOTAL PIPE LENGTH= 587 LF)
{IN ADDITION: PROPOSED 6TH PUMP AT EXISTING WATER TREATMENT PLANT MUST BE IN OPERATION.)




FIGURE 1-E
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FIRE EVENT RESULTS |
EXISTING PRESSURE WITH | PRESSURE WITH | NEW PRESSURE =
PEAK DAY FLOW 750 GPM SOLUTION WITHOUT FIRE
STUDY PRESSURE FIRE EVENT APPLIED DEMAND
AREA | JUNCTION {Psh) ®s1) (PSI} (Psh
S8 J784 Trar 764 21.84 7740 @
s9 J787 €590 -616 21.38 65.98
NTS.
510 J788 68.83 -1,390 21.26 6201
STUDY

AREA  DESCRIPTION OF FAILURE AND SOLUTION

*FIRE EVENT FAIL ON EXISTING 27 PVC W.L. ON LOMA LANE (4784)

—SOLUTION—

UPGRADE EXISTING 2" PVC W.L. FROM LOMA LANE (J784) HEADING NORTH TO WEST OAK RIDGE (J547)
WITH NEW 8" PVC W.L (TOTAL PIPE LENGTH= 261 LF)

*FIRE EVENT FAIL AT END OF EXISTING 2" PVC W.L ON LOMA LANE (J787)
=SOLUTION—
UPGRADE EXISTING 2" PVC W.L ON LOMA LANE FROM (J576) WEST TO (J787)
WITH NEW 8" PVC W.L. (TOTAL PIPE LENGTH= 210 LF)

*FIRE EVENT FAIL AT END OF EXISTING 2" PVC W.L ON LOMA LANE (J787)
=SOLUTION—
UPGRADE EXISTING 2" PVC W.L ON VISTA LANE FROM (J576) SOUTH TO (J788)
WITH NEW 8" PVC W.L. (TOTAL PIPE LENGTH= 460 LF)
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FIGURE 1-F
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PROJECT COST ESTIMATE |
PRELIMINARY
PROJECT YEAR ESTIMATED
NUMBER SCHEDULED COST
18 2024 $158,000
N.T.S.
FIRE EVENT RESULTS |
EXISTING PRESSURE WITH | PRESSURE WITH | NEW PRESSURE
PEAK DAY FLOW 1,500 GPFM SOLUTION WITHOUT FIRE
STUDY PRESSURE FIRE EVENT APPLIED DEMAND
AREA [ UNCTION {PSI) {PS1) {PSH) (SN
s J438 120.65 -75.47 90.88 12111
STUDY

AREA DESCRIPTION OF FAILURE AND SOLUTION
*FIRE EVENT FAIL AT END OF EXISTING 6" AC W.L. BEHIND RETAIL BUSINESS ‘CITY TIRE' (J43B)
—SOLUTION—
ADD NEW 8" PVC W.L BEGINNING AT (J435) ON CORNER OF HWY 2B1 AND COMMERCE STREET RUNNING DOWN THE EAST
SIDE OF HWY 281 DOWN TO R.O.W. ON NORTH SIDE OF PARKING LOT OF “CITY TIRE™ AND THEN HEAD EAST TO CONNECT
TO EXISTING 6 A.C. W.L. (4438) (TOTAL PIPE LENGTH= 1,310 LF)

&
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PROJECT COST ESTIMATE |
PRELIMINARY
PROJECT YEAR ESTIMATED
NUMBER SCHEDULED COSsT
19 2024 §30,000

FIRE EVENT RESULTS |

FIGURE 1-G

STUDY AREA

o JUNCTION NUMBER AS DESIGNATED
J595 BY BENTLEY WATER CAD PROGRAM

EXISTHG WATER UNE

EXST WL
===m=x= PROPOSED WATER LINE SOLUTIHON
PROPOSED

WL

@  FIRE EVENT JUNCTION FAILURE LOCATION

PEAK DAY FLOW 4.42GPM /LUE

EXISTING PRESSURE WITH | PRESSURE WITH | NEW PRESSURE
PEAK DAY FLOW 750 GPM SOLUTION WITHOUT FIRE
sTUDY PRESSURE FIRE EVENT APPLIED DEMAND
AREA | JUNCTION {PS0) {PS1) Psl) (PS)}
s12 J208 59.78 -1.26 38.36 6181
STUDY
AREA DESCRIPTION OFf FAILURE AND SOLUTION

@

*FIRE EVENT FAIL AT END OF EXISTING 6" A.C. W.L. ON OCOTILLA DR. (J20B)

—SOLUTION=-

CONNECT TO END OF EXISTING 6° A.C. W.L. ON OCOTILLA DR (J208) WITH NEW 6° PVC W.L. AND RUN EAST TO CONNECT
TO EXISTING 6" A.C. W.L. ON BLUEBONNET DR. (JB02) (TOTAL PIPE LENGTH= 350 LF)
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FIGURE 1-H
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@ STUDY AREA
a JUNCTION NUMBER AS DESIGNATED

295 BY BENTLEY WATER CAD PROGRAM
EXISTING WATER LINE

=c——w— PROPOSED WATER LINE SOLUTION

@ FIRE EVENT JUNCTION FAILURE LOCATION
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36 PM

PROJECT COST ESTIMATE |
PRELIMINARY
PROJECT YEAR ESTIMATED
NUMBER | SCHEDULED CoST
20 2024 $324,000
STUDY
AREA

ADD NEW 12" PVC W.L. STARTING AT (J185) ON LANTANA DR., HEAD EAST TO HWY 2B1 THEN SOUTH ALONG WEST SIDE OF
HWY 281 DOWN TO CONNECT TO EXISTING 12" PVC W.L. ON MISSION HILLS DR. TO CREATE LOOP FOR FIRE PROTECTION
FOR RETAIL BUSINESSES ALONG WEST SIDE OF HWY 281 (TOTAL PIPE LENGTH= 2,700 LF)
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PROJECT COST ESTIMATE |
PRELIMINARY
PROJECT YEAR ESTIMATED
NUMBER | SCHEDULED COST
21 2024 $98,000 NTS.

STUDY
AREA DESCRIPTION OF FAILURE AND SOLUTION
@ ADD NEW 10" PVC W.L. TO CREATE LOOP FOR FIRE PROTECTION BEGINNING AT (J421) AT CORNER OF HWY 281 AND MISSION

HILLS DR. HEADING SOUTH ALONG WEST SIDE OF HWY 281 DOWN TO EXISTING 127 PVC W.L. (J241) ON AVE. J AT USED CAR
DEALERSHIP (TOTAL PIPE LENGTH= 730 LF)
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PROJECT COST ESTIMATE |
PRELIMINARY
PROJECT YEAR ESTIMATED
NUMBER SCHEDULED COST
22 2024 $96,000 NTS.
STUDY
AREA

EXISTING 6" A.C. W.L. (4317) AT CORNER OF 5TH ST. AND AVE. D AND HEAD NORTH ON AVE. D TO CONNECT TO EXISTING 8°

D.. W.L. ON BROADWAY ST. (J328).
CONNECT NEW 8" PVC W.L TO END OF EXISTING 4" AC. W.L (J333) AT WEST END OF VILLA VISTA WAY AND HEAD WEST TO

TEE INTO PROPOSED NEW 8" PVC W.L. {JB04) (TOTAL PIPE LENGTH= 875 LF)

PROVIDE FIRE PROTECTION AT THE CORNER OF AVE. D AND VILLA VISTA WAY, ADD NEW B" PVC W.L. BEGINNING AT




FIGURE 1-K
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JUNCTION NUMBER AS DESIGNATED
BY BENTLEY WATER CAD PROGRAM
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STUDY
AREA

&)

PROJECT COST ESTIMATE |
PRELIMINARY
PROJECT YEAR ESTIMATED
NUMBER SCHEDULED COsT @
23 2024 $56,000 NTS.

DESCRIFTION OF FAILURE AND SOLUTION

CLOSE LOOP TO PROVIDE FIRE PROTECTION ON 6FH ST. BETWEEN MAIN ST. AND HWY 28B1.

ADD NEW 8" PVC W.L BEGINNING AT EXISTING 8" D.). W.L. (J770) ON MAIN ST. AND HEAD EAST TO CONNECT TO EXISTING 4"
PVC W.L. ON 6TH ST. AT ALLEY WAY BEHIND "SALEM"™ RETAIL CENTER (TOTAL PIPE LENGTH= 180 LF)

CLOSE LOOP TO PROVIDE FIRE PROTECTION ON MAIN ST. BETWEEN 3RD ST. AND 4TH ST.

ADD NEW 8° PVC W.L BEGINNING AT EXISTING B” PVC W.L. (J142) ON CORNER OF MAIN ST, AND 3RD ST. THEN HEAD NORTH
TO CONNECT TO EXISTING 6" PVC W.L. ON CORNER MAIN ST. AND 4TH ST. (TOTAL PIPE LENGTH= 408 LF)

Le\
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STUDY

EXISTING 10° D.. W.L. ON PECAN VALLEY DR. (J53)

ADD NEW 8" PVC W.L AT FULL LENGTH OF VISTA DR. THESE UPDATES SATISFY ALL FIRE DEMANDS ON EACH CROSS STREET
(CEDAR DR., ASH DR., MULBERRY DR., HACKBERRY DR., LIVEOAK DR., PECAN DR.)
(TOTAL OF ALL 8" PVC W.L PIPE = 7,657 LF)

AREA
@ FAILURES AT MULTIPLE LOCATIONS IN THIS SECTION AT 750 GPM FIRE TEST.
ADD NEW 8" PVC W.L. AT PERIMETER (CEDAR DR., ORCHARD ST.. PECAN DR., PECAN VALLEY DR.) CONNECTING BACK TO
3



FIGURE 1-M

PROJECT COST ESTIMATE |
STUDY AREA PRELIMINARY
PROJECT YEAR ESTIMATED

] JUNCTION NUMBER AS DESIGNATED NUMBER SCHEDULED COosT
Sl BY BENTLEY WATER CAD PROCRAM

EXSTING WATER LINE = L. $550,000
BOST Wi
== PROPOSED WATER LINE SOLUTION
PROPOSED
we
@  FRE EVENT JUNCTION FAILURE LOCATION ®
PEAK DAY FLOW  4.42GPM/UE NT.S.

DEGRADED CONDITIONS REQUIRING FREQUENT MAINTEMNANCE NECESSITATES REPLACEMENT OF EXISTING & PVC W.L
AND 8" D.I. W.L. ALONG BROADWAY STREET.

BEGINNING AT (J253) ON BROADWAY ST. AND AVE. J REPLACE EXISTING 1,604 LF. OF 6" PVC W.L. TO (J254) ON AVE Q.
WITH NEW B™ PVC W.L

CONTINUE ON BROADWAY ST. AT (J254) WITH REPLACEMENT OF EXISTING 8" D... W.L. HEADING EAST 5,246 LF. TO (J308) ON
AVE E WITH NEW 8" PVC W.L.

(TOTAL 8" PVC W.L. PIPE= 6,450 LF)
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SECTION 7.
LCRA RAW WATER SUPPLY CONTRACT

As mentioned previously, the City's potable water is provided from a surface water treatment plant treating raw water
from Lake Marble Falls on the Colorado River. To serve the projected 30-year water needs through year 2044 of
8,217 projected equivalent connections (see Table 9), the required treated water supply capacity based upon the City
of Marble Falls historical demands of 0.42 GPM/LUE, is 4.97 million gallons per day (MGD) for 24-hour pumping and
treatment (3.452 GPM).

The City has recently been implementing increases in certain components of the water treatment plant. A 500,000
gallon precast concrete clearwell has been added in year 2014. A 3.5 MGD concrete clarifier is currently under
construction (November 2015). The next components of the water treatment plant that will need expanding are:

1. The raw water pump station, and
2. The gravity filters.

The expansion of the raw water pumps should bring the pump stations firm capacity up to 6.3 MGD. The City has
physical space on the water treatment plant site to add only two more filter cells, with the option of adding one
additional filter cell to raise the treatment plant capacity o 4.8 MGD or constructing two filter basins to max the plant
out at 6.3 MGD.

The construction of both filters in one phase will certainly save the City in the long run versus building only one filter at
a time. Of course, the City must be sensitive to dedicating its available funds to the highest priority water projects.

The existing water supply contract with the Lower Colorado River Authority (LCRA) stipulates a maximum raw water
supply rate of 2,000 acre-feet per year, which equates to an average of 1.79 MGD. The contract stipulations and
costs for this raw water are detailed in the LCRA Raw Water Sale Contract. Based upon the year 2000 water
consumption and service connection data, the current average water use is approximately 304 gallons per day per
living unit equivalent {LUE).

For 4,818 existing LUE's and an average waler demand of 304 gallons per day per LUE in the City, 1,641 acre-feet
per year of surface water would be consumed out of the 2,000 ac-fi. per year contractual allocations from LCRA. This
usage represents 82% of the City's contracted amount. Based on the Population and LUE Projections shown in Table
9, the current LCRA surface water allocation should last until year 2022, when 5,888 LUE's should be active
{1,790,000 GPD + 304 gallons per day per connection average = 5,888 LUE's. Applying this usage to the projected
30-year service need of 8,217 LUE's yields an average daily water flow in the year 2044 of about 2.50 MGD. The
associated raw water supply, calculated on an annual basis, will be approximately 2,798 acre-feet per year. It is
therefore recommended that the City continue to monitor its water usage amounts and when appropriate initiate an
increase in its raw water supply contract with LCRA to at least 2,800 acre-feet per year. These raw water supply
needs could escalate, if the “Water usage per LUE" increases to year 2000 usage levels.
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SECTION 8.

RECOMMENDED WATER SYSTEM IMPROVEMENTS AND PROBABLE ESTIMATED COSTS

FOR IMMEDIATE. NEAR-TERM, INTERMEDIATE 1, INTERMEDIATE 2 AND ULTIMATE DESIGN SCENARIO
PROJECTS FOR THE RECOMMENDED

CAPITAL IMPROVEMENTS PROGRAM (CIP)

Estimates of probable cost are provided for a thirty (30) year period from year 2015 to 2044. From Table 10 — Water
Demand Requirements, projections for growth show that equivalent water connections (LUE’s) will grow from 4,818
existing connections in 2014 to 8,217 connections by year 2044, or an increase of 3,399 LUE’s. To stay ahead of
TCEQ's 85% capacity rule for water treatment plant and high service pumping capacity and to improve the reliability
of the City’'s water system, this Water System Master Plan includes recommendations for major water system
improvements and probable estimates of cost for those facilities identified in Table 16, herein, for Inmediate projects
(year 2016 completion), Near-term projects (year 2020 completion), Intermediate 1 projects (year 2024 completion),
Intermediate 2 projects (year 2034 completion) and Ultimate (year 2044 completion).

Figure 5 is an existing site plan of the City’s water treatment plant on Circle Drive. Figure 6 depicts a proposed site
plan of the same water treatment plant facility with “Under Construction and Recommended) facilities shown.

The preliminary estimated costs herein have been developed based on area historical construction costs for projects
of similar scope and nature. A 25% factor has been added into the estimates for engineering, surveying and
contingencies. No costs have been included for land and easement acquisition, legal or fiscal expenses. The
recommended improvements, schedules and probable estimates of cost are presented in Table 16. Detailed
estimates of probable cost for adding additional gravity filtration for expanding the water treatment plant to 4.8 or 6.3
MGD are included in Appendix C.

60



L:\workiile-2\3411040\dwg\Plart Exhibits.dwg, 11/30/2015 3:42:11 PM

LEGEND — EX|STING FACIIIES
€ LB OFFICE, CHEM STORAGE AND FEED BELOW

@ FILTERS, PIPE GALLERY BACKWASH PUMP
AND CLEARWELL (CWOO1) BELOW

€ cLearweLL (CWO03)
@ cHioRINE BuLDING

@ VAN TRANSFORMER 1,000 KVA \

@ ciriFER NO. 1

LEGEND — SYMBOLS

RAW WATER UNE

RW

CLARIFIED WATER

cw

TREATED WATER
SLUDGE LINE

™w
SL

(=171

BACKWASH WASTE

(=01}

@ rPD MIX -

O mickenr - - T

© stunce LNE E

@ urr stanon

@ +° D.1. FORCE MAN 0

500,000 GALLON PRESTRESSED
CONCRETE CLEARWELL (CW0O03)

ego 4,400 GPM (6.3 MGD)

TRANSFER PUMPS | 5
@ 18" TREATED WATER LINE |awr

(® AUTOMATED ELECTRIC
CLEARWELL FILL VALVE VAULT |

@ 18" CLARIFIER EFFLUENT

[CIRCLE DRIVE|

ddddd
7
D 5,00 1"
D 16" TREATED WATER LINE 03 W—

TO EXISTING EMERGENCY
PUMP AT LAKE

NTS

15

15

]
i
(10

CLEARWELL OVERFLOW _
FIGURE S

CITY OF MARBLE FALLS, TEXAS

EXISTING WATER TREATMENT PLANT
SITE PLAN

S. D. KALLMAN, LP.
Engineers and Environmental Consultants

TEPE Firm Registration No. F-516
1106 South Maoys, Suite 101
Round Rock, TX. 78664
Phone: (512) 218~4404
Fax: 512) 218-1668

www. sdkallirman.com




LEGEND — EXISTING FACILITIES

€ LB OFFICE, CHEM STORAGE AND FEED BELOW

FILTERS, PIPE GALLERY BACKWASH PUMP
AND CLEARWELL (CW0O1) BELOW

€ cLearwELL (Cwoo3)

@ CHLORINE BUILDING

@ VAN TRANSFORMER 1,000 KVA
@ cLrFIER NO. 1

@ R MiX s

@O mickener - - T

© sLuoce UNE 2

@ LT sTamon

@ + .. FORCE MAN -0

300,000 GALLON PRESTRESSED
CONCRETE CLEARWELL (CW003)

@ ™o 4,400 GPM (6.3 MGD)
TRANSFER PUMPS N :

@ 18" TREATED WATER LINE

@ sutomaTED ELECTRIC
CLEARWELL FILL VALVE VAULT |

Af,

RAW WATER LINE
CLARIFIED WATER
TREATED WATER
SLUDGE LINE
BACKWASH WASTE

LEGEND - SYMBOLS

(=]

™

‘ol

]

SL
Bw

FILTER 1

CIRCLE DRIVE |

JOTTETE

@ 18" CLARFIER EFFLUENT J
(16 165 SURAER EFELL

@
o
&

=
)

FILTER 2

UNDER CONSTRUCTION g

(17] (5), 1,000 GPM HIGH
RVICE PUMPS

€ 16" TREATED WATER LINE 03}

ew.m MGD CLARIFIER NO. 2
UNDER CONSTRUCTION)

IMMEDIATE PROJECT:
ﬁo 1.5 MGD GRAVITY FILTERS

NE FILTER- 4.8 MGD
OTAL PLANT CAPACITY,
TWO FILTERS- 6.3 MG
TOTAL PLANT CAPAC

INTERMEDIATE PROJECT:
ONE- 1,000 GPM

HIGH SERVICE PUMP FOR
GATEWAY STANDPIPE

TW

FILTER 3

@
@

TR

TO EXISTING EMERGENCY
PUMP AT LAKE

NTS.

CLEARWELL OVERFLOW

1S

—15—»

(10

FIGURE 6

CITY OF MARBLE FALLS, TEXAS

PROPOSED WATER TREATMENT PLANT
4.8 OR 6.3 MGD FACILITY EXPANSION

S.D. KALLMAN, LP.
Enginesrs and Environmental Consultants

TBPE Firm Registration No. F=516
106 South Mays, Suite 101
Round Rock, TX. 78664
Phone (512) 218-4404
Fax: (512) 218-1668

www, sdkaliman. com

Livworkfile-2\34 1 1840\dwg\Plant Exhibits.dwg, 3/7/2016 3:82:09 PM




L:\workfile-2434 1 1640\dwg\Fire Fail Sheets.dwg, 1/29/2016 1:25:02 PM

Mormon Mill

PRESSURE
PLANE MAP

sl filts

2015
MASTER WATER PLAN

FIGURE 7




9 a8ed

(005'Z18'9%) (v pue € ‘Z ‘yT "soN 12lo.d)
005'629's$ (v-T "SON 133(04d) spuawwanoadwi| ,31e|pawij,, 10} 1507 JO 33eWNIST 3|qeqold [EY0L T8
[1aMm
121eM J913welq 0T Junsixg L) s|043uc) pue Suidid ‘dwing |B3SY) (910T 2e34)
000'59Z% SUEB[d aINs5ald yI0NE[S l13Mm J33EM v aje|paw)
{uBiy 129 g5) olaip eI 1B juR] A3IIUOT passasald
uo||eD 000008 - 3uQ PNNsuo) "ofalp el Je yue] a8e101g
puno.ig ugjies goo‘o0s Pue uo|[ED 000'00T Sunsixl ys|jowag Juey {910z se34)
000'00T'1S 3UE[|g 2INn559.4 OI9IA BIA a8elo15 11em £ ajeipaww|
000°0VES
= aJog Aemydiy TEPT N4 sn|d aul] 181 9T JO 471 9LbT - 1S
'g@-T 34nd14 wouy
3JIN ouBZUB puUe TEHT N4 I8 3U J31em 9T Sunsixg
0} uonels dwng s21n8s Y3iH ofaiy eI wosy sur] Jaiep 91 [1EI5Y) aun {9107 Jea))
000°0vES JUB[d @JN5521d dUEISN| uonnquisig J31em Z Sje)paww|
sapeJddn jue|d JuaWIeal] 121epn Bunsixg 1anJISUOD PUe 5,040 sleway
pue sdwing INdD 00’ - € YyiIm sdung Jatem mey Sunsixg € aoe(day ed {910z iea))
{005°20T'53) ‘09W £°9 01 Jue|d uns|x3 puedx] 01 $131)I4 ANARID ODIN S'T - Z PRY|  Iuawieal) Jalep Vi aje|pawiw|
sapetddn wejd 1uawieal) Jajean Sunsixy Jpnasuo) pue
5,044 pue sdwind INd9 00P'Z -  Yim sdwing Jajeps mey Bunsix3 z ueld {9102 1e3p)
005'PZ6E'ES aje|day ‘QOW 8't 03 Jue|d puedx3 0} 3314 ANARID QOW S°T - T PPY|  JUaWIEa)| Jajep T a1e|pauw|

9T0Z 4e34 J0 pu3 Aq 3utjuc 3q pinoys jey) sjuatianoidiu) WalsAg JIEM 10) SUOITEPUSILIOIDY JIafoLd Aelpawwy, T'8

AINIONILNOD
ONY DNIYIINIONT
%SZ ONIANTINI LSO
Q3LYIANILSI AHYNIWI3Yd

SLINIWIAOHC NI AIANININOIIY

ALIIDYE 40 3dAL

‘ON
1J3104d

aItNa3aHIs
HY3IA

SINIWIAOUAINII IWALSAS HILYM QIANININODI3H HOS
1502 10 SILVYINILSI 3T8VE0Hd ANV IINAIHIS ‘1511 103roHd

ST1V4 ITEUVIN 4O ALID

9T 319vi




59 adey

000'0LY'TS

(8-S "sON 123f04d) sluawanosdwy Wwia) 1eaN,, 10§ 3500 JO JBWIIST 2|qBqOId |E10L Z°8

000°'005%

"JapeaH uonans sdwing sy 01 jue L uoj|en 000008

ofaip BIA papUaLILIDIDT Mau au) woy) Suidig ple, ay) azisdn)
‘sdwing ofalp e1p ay) Aq panuas ale YoIym JO |je ‘53uejg inssalg
jded yaaL 13 ssauisng pue |y uouLiol ‘Sueisniy ay) u) Spuewap
Jajem Sumoad Ajsnies 03 uonels duing ofajp 1A ay) 1e sdwing
Wd9 005°T - T Yim sdwing 8318125 YIH WdJD 000°T - T aY3 aaejday
JUE[4 9Jn55alg Buelsnpy

sdwng adnas yaiy

(0zoz 1e0,)
wiaj Jeapn

000°05%

3BT JO INO 1ed ABMIlEY e jue | 3Inssald JnewnaudolpAy

pue sdwing a31uas ydiY - 7 au) e pue aue|d 2inssalyg 29epA
UoWIBPIY 3y} SAIS O} BUE|d 2INSSU4 YI0NE|4 Y} MOJE JjIM SIYL|
"81IS JWeS Ay} Uo aul] Jajem due|d ainssald ade(|ip Juowapy ay
0} 133uu0) pue aus adidpue)s Aemalen ayl Buaea| aur uonnguisig
JFBAN BUE|d BUNS531d YI0438Y4 0T Y] UO AYd SUIT-UIE e [|eIsu|
BUe|d Biri55a)d YIoNEef]

aur
uonNqUIsI JaJep

{ozoz 1ea,)
wia| Jeapn

000055

aun Jajep pAIBIIPAQ 9T UNSING 3Y) WOJ) AUe)d 3INS53L] Yieg
Aemales) ay) ojul mayy 191em jeuiuna oy adidpuels Aemares ayy

0} JUB|g JU3LUIEE] JSJEM JUY) LD BUIT J31eM 9T Bunisixg ayl Jjo jo
dunyuesg sanjep aso|) - adidpuels Aemajen ayy Suyy oy paeapap
Aj2|0s aq 0} uonels duwng ad1aas Y3IH 1ue|d Juawieal) Jajea Syl 1e
duing a3)aas YSiH INdD 0D0'T - T moj(e 0) ans adidpuels Aemajeq
PuE 3X5 Jue|d JUSWEDS] JAYEM Y] 18 S|0SIUO] YAYIS jelsu|

JUB|J 2INSsalg JJed AEMBIED)

aun
uonnqusiq Jarem

{ozoz 1eaa)
wJia) Jean

000'0£85

wawdinbg Jayue)) map [|eISU| pUB ysiuing T ‘ON Jaj1e))
1e Juawdinby sayue|) Bunising (a115-440) asodsiqg pue asoway

ue|d
juawyeas) JIep

5

{0zozZ 222,)
wua) JesN

020z 42a)

30 pu3 Aq aujjuo aq pinoys jey) suatuanoldur WaisAs Ja1eA) SO SUOEPUALULLOID

Y 13fold ,uia)-1eaN, Z°8

AJNIONILNOD
ANV DSNIY33INIONI
%SZ ONIGNTINI LSO
Q3LYINILSI AHYNINIIYd

SINIWIAOHJINI GIANIWINGIIY

ALITI2Vd 40 3dAL

‘ON
133roud

a31na3HIs
HYIA

SLNIWIAOUdINI INILSAS H3LVM AIANIININODIY YOS
1502 40 SILVINILST 319VY80Ud ANY 3TINAIHIS ‘LSIT L23roYd

STV 319U YIN 40 ALD

(p,3uo)) 91 I1aVL




99 adey

000°089°TS (21-6 'soN 13fo.d) sjuawanosdwy , T aieIpawsIalu], 0§ 350D 4O aleWST a|qeqoud |e1o0} '8

DOO'0EGS = 3408 T8 '‘AMH 'S'N

snd wawadeiday aur] Ja1em ,8 JO '3 0SH9 - 6TS

IW-T a3y wouy 3, SNUaAY 0] ISET 'pajg |eLISNpU|

woJj 133435 Aempeoig uo aur Jaem 8 Juawadeday |jeisu) auny (vzoz deap)

000°0£6$ 3UE[d 3Jns5a1d O[SIA BIA| UonNqusiqg 1ai1em 4 T 21ejpawaju|

adidpuess 0 19915
wouy sul] Jarep 21 pue adidpuess ySiH 1004 SOT 'u0jje0 0D0'0ST {rzoz Jear)
000°'00¥S aue|d 21nssald JIed |ElIISNpuU[ ;g ssauisng ade1015 JajEM 11 T 23 pauniaju)

(3A0qe 'gT "ON 12aloud

01 pale|al) aue|d 2.Ns5344 YI0ABJ] 3y} W) SPUBWAP Jajem Fuimo.d

123w 03 dwing axasag Y34 W49 00ST - T Suippe Aq ays adidpuels
Aemales ay) 12 uonels dwing aanuas ydiH ydosie)y ayy puedxy {rzoz 1ea,)

000'SLTS aue|d aInssald JPoNe[j| sdwng aanas ydiy 0t T 2}EIpawWIau|

Jajem se adidpuels Aemalen) ayy uljjy o3 sdwng a3iAlag cm__._ Wdo

0007 - Z 1e3tpap o) uopers dwng 32135 Y3 Juerd Juawieas|
1318/ 31 Je dwing 83135 YFIH INDD 000'T YIXIS 343 (jelsu {rzoz 1eap)

AUE|d 8Inssald yJed Aemalen| sdwng asinies ydiy = T Aejpaunaju|

000'S2TS

$Z0T 1€34 J0 puz Aq aujuo aq PNoYs 1By} sUBLLBAOIHLY WIISAS JBIEA 10} SUO|IEPUBURLOIY PO T ajejpaulialyy, £'g

AINIONILNOD
ONY SNI¥IINIONI
%SZ DNIANTINI 1502 ‘ON a31Na3IHIS
Q3LYINILSI AHYNINIIYd SININIAOYINI QIANIWINOITH ALINIVS 40 3dAL | 133r0ud HYIA

SLNIWINOUdWI WILSAS YILVA GIANIINNOIIY HOS
1502 40 SILVINILSI 3T4VE0Hd ANV IINQIHIS ‘1S17 LDIT0oHd
STIVY 3T19UVIN 40 ALID

(p,u0)) 91 1gvVL




£9 98ey

000'E0TS = |210)

000°'T5S = aun 1a1epA B JO "41 09F - OTS
D00'ETS = 2un J218M ,8 JO 471 OTZ - 6S
000°6Z$ = ur| J81eM 8 J0 "1 19 - 85

1UQ303104d 2414 2pesddn 03 3-T Sy woly aun {rzoz Jea,)
000°E0TS dUE]d aInssald |IW VOULO|  uongquisiq Jajep 91 T aje|pauliaju)
0000214 = |e10L
000°00TS = Ul J31eM 2T )0 41 £85 - £5
000°0Z$ = 3 1218M ,ZT 50 "1 STT - 95
1U0[128104d 2414 apesddn o3 g-T 3indi4 wol4 aun {vrzoz 1ea))
000°021% JUB|d 2uN5531d I ABMIIEG| uonngLsig Ja1em ST T 3)ejpauwnaju]
000'8S5 = |10}
0DO'ES = sauly Jarem ,Z - omt de)
000°GSS = du J31BM, 940 "1 22 - S5
1U01132104d a1l spesddn 03 H-T N4 wouy aur (vzoz 1eap)
000'85S aue|d 3iNssald }Ied AeMaleg| uonnquisig 4alep "2 1 3je)pawuiaju|
000°04SS = |e10)
000'vES = 3UrT 1318, 8 JO 41 SLE - ES
000'ySTS = aun Ja1em 0T JO "4 b6ET - TS
000°0TS = Atd .8 lIEIsU] - TS
000°vyTS = 3UI JNEM 8 J0 "4 009T - TS
000'8ZZS = 3w 19)eM 2T JO "4 Q06T - 1S
1U0J3133101d an4 apesddn 01 v-T 2undi4 wou4 auy (bzoz 1e34)
000'0455 SUE|d 3JN5531d dUBISN[A|  uonnqulsig Jajep £T T 3jejpauajul

202 1284 40 pu3 Aq 3u)juo aq PNOYS 18y} ,SPIIN MO 311 IUALING,, 10} S

uoflepuaWIWoIay 13afoid T dlejpauniajul, t'8

AJINIONILNOD
ANY DNIYIINIONT
%S ONIANTINI 150D
GILYINILLSI AHYNININIYd

SLNIWIAOUdINI AIAN3IININOIIY

ALY 40 3dAL

‘ON
1J3104d

a3 Na3aHIs
HY3IA

STV 318UV 40 ALD

SININIAOYdINI INTFLSAS HILYM QIANININOIIY HO2
1502 40 S3LVWILS3 318vE0Ud ANY 31NAIHIS ‘1SN 1D3T0Yd

(p,auod) 9t 318V1




89 adeg

000°L¥L°TS (vz-€T "soN 13foud) suawancadwy T ajeipawiaul, 10j 350D 40 @1BWNS] B)qEfO.d |RI0L H'8
000879 = aur} J318m 8 JO '371 £59¢7 - 8TS
U01139101d a4 apesddn 0} 1-T 21nF)4 woi4 aun (vzoz 1e24)
000'82L$ IUE|d 3InSS5ald Olalp BIA|  LonNnquIsiq 1318 e T @jejpawiaju|
000'95$ = |e10]
000'6ES = auI7 J31eM 810 "1 B0 - LTS
00015 = 3UI JIBM 8 JO “47} BT - 915
:uol13a3l0.d any apesddn o1 -1 aundi4 woty aur {rzoz 1e0))
000'95$ 3UE|d 9IN5S3id O9IA BIA|  uonngtsiq 1218 €2 T a1e)pawsaiy|
000'96% = aul1J318M, 8 )0 "1 §¢8 - SIS
‘U0NI0.d adi4 apesddn 03 [-T 3un3i4 woay aun (rzoz seap)
000'96% BUB|d 2INs5aid OlBIA BIA|  uonnqiisiq Jalem r a4 1 fe|pawiaju)
0008565 = Ul J31BM 0T J0 "4"1 OEL - BTS
U01133)04d a4 apesddn o1 |-T aundi4 wouy aun {vzoz 1e3p)
000'865 Jue|d BJNs53ld OloIA BIA| UonNquIsIg J91BA 12 1 ajejpauniaju)
000'YZES = aul 48deM T 40 "2 0042 - ETS
uo1323104d 3dl4 apesddn 0y H-T aIndi4 Wwoay aun (trzoz sean)
000'veES JUE|d INSSAIg 1N UOWIOWN| uonnguisid 4218 4 (174 T ajejpauwnajy|
O0DDES = dUI7431BM 9 JO "4"1 0SE - ZTS
:U0I312310.14 ang apesddn 03 9-T aindiy wouy aun (vzoz 1e0p)
000'0€S aue|d @Inssald OIBIA BIA|  uopngulsIq Jalep 61 T 9e|pawiaju)|
000'8STS = 3urq J21eMm 2T 40 "4 OTET - TIS
1U01I04d 3l apesddn 03 4-T 34nS14 woiy aun {rzoz 1e3p)
000°8STS JUB[d 34NSSald Il UOWION| UuolINgLISIQ J31BAN 81 T 3je[palliap]
000°90P$ = 3un J3iem ,ZT JO 11 0062
aur 131ep sIYFIaY aanjenN aun {vzoz Jeap}
0000015 SUB|d IN5531d [N UOLIOW |  UONNGUISIQ J2Jepn LT 1 2ejpauliagu|
AJNIONILNOD
ONY SNIHIINIDNI
%SZ ONIANTONI 1S0D "ON a31Na3HDS
Q3LVINILSI A¥YNIWIFYL SLINIWIAOHINI AIANIINWOIIY ALY 40 3dALl | LD3T0OUd HV3IA

SINIWIAOUINI WILSAS HIALYM AIANIWWOIIY HOA
150 40 S3LVINILSI 31aV80dd ANV I1NAIHIS ‘1S LD3r0YHd

STIVd I198YN 40 ALDD

(p,Juod) 91 318VL




69 28ed

0s sjualwanoadwy ,ajeunt)n,, Joj 150 Jo 31ewiIs] ajqeqoad [e10] 9°8
31epdn ue|d JAIBM JAISEW IXaU ) ) (rboz deap)
05 Ul PaUILLIZ}AP 24 0] sjuawanosdw| Wa)sAs JAJEA PapUALLIOISY ewnn
02 B34 JO pu3 Aqg 3upuo aq pinoys 18y} syuawanoxdiy waiss Jajepm 10} SUOPIEPUBLLIINIAY 138f04d ,B1BWYN, 9'8
000°0LY'ETS BZ-5T "SON 122[04d) syuatuanosdig ,z aleipawsauy, 504 1502 Jo I1EWIS] 3|geqoid |BIoL S8
jied Aemaleq aun (reoz tean)
000°000°ES 0] jue|d Juauneas) Ja1epn YINos wWwoly sulq Ja2lep 9T JO "4'1 0099| uonnguisiq Jeiem 8z Z dlejpauiiaju)
sdwng axasas ydiy ‘syue) 3Beso1s ‘ayeIU| JAleAY jue|d (veoz 1eap)
000°000°9TS MEY Buipnjaul 337 Jo apIS YINoS uo Jueld JUaUNEIL] J3IBM QO €|  Juswieal} Jajepm Fx4 Z BPauLIBIU|
aang duejsniy jo apis 3sap 3yt Suope aun {veoz 1eay)
000'00ES Ul Jem 2T yum surq Jajep 0T Sunsixg Jo 4 0os’z @depday| volingumsig 191ep 97 Z epawiau|
000°041°2% = |E30L
{aun Jarem peoy Axdoy} UOISIMPQNS S|ied 2)qIelN
3je7 3yl y3nouy) suelpAy a4 pue sauT JIIEM 8 40 *3'1 D0S'PT aun (veoz seap)
000°04T°2S aue|d aIns5aid JJed AEMBIED| uonngusig Ja1ep (74 Z 9le|pawnaju)

FEOZ 43 JO pu3 Aq aujjuo aq poYS 1Y) STUBWAA0IAL LIBISAS J31EAN JOJ SUOREPUBWILLIOIZY wafoid ,z Aeipawiay, s'8

ADNIONILNOD
GNV DNIYIINIONT
%SZ DNIQNTONI LSO
Q3ILYINILSI AHVYNIWITIYd

SLINIWIAOUINI GIANIWWNODIH

ALIDYL 40O 3dAL

‘ON
1J3roYd

a3 INa3aHIs
HY3IA

SINIWIAOUDINI INTLSAS HILVM QIANIINWOIIY HO4
1503 40 S3LVWILST 318vVE0Ud ANY ITNAIHIS “1S17 1D3rodd

STIVd 198VIN 30 ALD

(pauod) 9T 18YL




0L 3ded

UL vP0Z YanoayL 9T0Z S1ea4 - |e3o) Asewwing
005'966'ZES
ue|d J2IeAp JOISEWN
- 3y} 03 salepdn a1n3n) Yim PIUILLIBIaR 9q ||eys OLBUIIS - alewpnn
usisaqg ,a1ewW)l|N,, 241 JOJ SUDWBACIDIL) WISAS Ja1ep
o, ¥E0T Je3A Jo pua Aq auluo 4
000°02Y°TZ$ 2q 0] PapUBWIWICI] JJ. 1BY] SIUSWAA0IdW| WaISAS JI1EM e aleIpawsau|
veoe I
000'LvL'TS 1eah jo pua Aq aunjuo aq 03 pPapUILILLOIAL AL Jey} ,SPIIN PI-€T 21EIDaWIBIY
MO(4 3J14 JUaLINY, 133W 0} sjuawanosdw) WalsAs 1338 it Lo
- 20z JedA Jo pua Ag auyuo I
000°089°TS 3Q 0] PapPUIULWIOIAL 3JE Jey) sjuawaroddw| walsAs Jajem cr-8 jepawsaL)
o 0Z0¢z Jeah jo pua Aq auljuo
000'0£¥°TS 30 0] PIPUILULLIOII BJ. Jey] SIuaasosdw] WIISAS J3IBAA 8-5 B
(00S‘z18'9%) 9702 4eaA 4o pua Ag auuo (v pue € ' 'vT) areIpawLl
00S'629's5 2( 0} PapuUIWWI0I3L 1. JBY) SIUIWIA0IdW| WDISAS JDIBAN -1 P
AJNIONILNOD
GNY ONIHIINIDONIT
%SZ DNIGNTINI 150D a3TNa3iHos
QILVINILST AYYNININTYG OIYYNIIS NDIS3a *SON 123royd HY3A

AYYIWINNS
SINIWIAOUdINI WILSAS HILVYM QIANININOIIY HO4
1502 40 S3LVIILST 319vE0Uud ANV I1NA3IHIS ‘1S 123f0Ud
ST1vd 3198YIN 40 ALID

(p,uod) 9T 318V1




: at oy | EEldk
R IERE 222 3feza
e T T i e el G sz Z 1y 3 mmm.m o |37 nb .ummnm
] 1 — S By sb o Bk i R oS w e
| - e # ffm 3 m______m_m__m__ HEREHT RN Mdmmﬁ
1 \ g 3 “E= i
“ D o NE 00000008 dere + oo || EFR
: e S 3
1 _._I.. Bl . E
. v TR NI i 1
: < RN i
; M : 4 NIEH I i
> ” 5 TR T o W e
; PN e m B __ T __“.w.,.wﬂm mmmmwwm
’ ", i i - s

X i
SR |

4 ey

y T,
1%
b

o

. .Hmh.m s i :m... .
00t 1 R ToEN -
--...V. .fFL_.._ .H .... .aﬁm.ﬁ-h ¥ *

L}

| T A e e,

! B A

i I T e T
L3

rwlha.mu.””wﬁﬂrﬂ..l

o S|

i

<

R / o
EY 22T el 4
uam L .u.n.unuunu.hnsl.u»..ﬂuﬂw.l.ﬁﬂ..unuu.ﬂnuu«\
W ]
i ]

e l(u,
W
e

M,
it S b

L ‘
... PR




L:\workfile-2\3411640\dwg\2015 Master Water Plan.dwg, 3/23/2016 11:36:53 AM

1
o 9 - S
- ————— == ————=CITY LIMITS == 2o | | N
m , — I SEE FIGURE 1 IN REPORT FOR I S ) e
N [ m & CONTINUATION OF WATER CCN AND I \ N =
| ©  MARBLE FALLS ET) BOUNDARIES | \ N -
L = Q \ N\
) t T = \ AN |
J | 1 \ \ =
| _ : | N %
‘i( | o
‘\‘ - | 1 N a)
' - Pp—— I I AN g
ﬂ _,—"'-~~ ~ 1 | \\ -
L ‘ N =\ U, |
| = WATER CCN=—"" % = \ ture 12 ——cre—————=F : ,0/?7 !
\l_— 7 2 \ B & TP al'_ \\ I
s = \ (O m iy =
LY 7 El A PRESSURE PLANE I
M . 2 .
‘ \‘ 1 CITY LIMITS l 'I: I
| \ - — = i -
| % \\ B&TP Pump Station @ : \= =] 4‘
| - Tank I
a \ and Ground Storage Tan I E I I
| I 1 1 -
\ jase / g I
: O -
) / 1 Cry I
g _ 1 I UM/T { | -
RESOURCE PRWY ~‘7 I Fasg N |
AN | ! ! . -
<\ | 1=
/ \¢ i | o ‘
I / Ve, ! =B S \ I
| / \©® { N WL . .
/ ake \(’1 |} |
I' ok \w@ | ] :
II % I N A ‘
| == '
1 ' |
o N s XS, T TR N R 7 ' :
]
l' PRV (83 psi) I \ |
———————— =—A== n ~ 3 -
1 | o -~ -
é gl - g
> MORMON MILL e ' 7
L PRESSURE PLANE L ‘ 3
\ — X | .“ i
\ | n ]
, MUSTANG i n ' i
\ PROP et y PRESSURE PLANE : ! I
1 i |
1 o 1 /
I XZ 5 : / '
1 % ILE ’ u « ]
\ < 1 \ ’ ] o " k. | I
4 Il . 2 -
\ /&? ll k} N P \ I
\ & | PROP S/ - DY -
\\ 4 : grwL /)f PRV (70 psi) fq | PROJECT 13 | O | \ |
p J : ~ ES
\\ \“ 1 e \ / 7( 12 E Oak Ridge Dr PROP . :: \ I} ‘
) ; | ) Elevated Storage / N e 10" WL k I \ |
2 é I EMIC, _ Tank ‘ E =-1-0- ! A
%, ! LsmTmk _ Of ; , | o7 . f
\\ / ! } Uture onmma g\ 5 P— TY’L o a | \ |
\ SN / = g 3 '
\ j I ' Y/ PROP e e = . ! \ -
\\ / <§I( j 8" WL N : 2 PO tuininiait e e =PMAE - mm o '
\ ! i L g v 7 \ 1 i
\ q7 E|L [ ‘ 3 J I Mustang Elevated % = // i 1 |
\ | ||| 20 e 7 / Storage Tank | / 1 | | .
}\ _ - _F_Ut_LAFE_lZ"_ —=ZHF 5 , I ; == (/ 100 PSI LINE 1 | I
S ——— N v _ J o .. 1 | b
((:\\ “ | \ N | 1 \ \ m -
r 4 7\ - N i Y P d
5 /s \ : SSE Future 12" — : G ﬂ" ‘ l' \'j 1 : |
y / \ I m— T ‘ \ ! ‘. i ¥ 1 i -
VAR | L , fo =N | I : ' _
g ! \% | v 1 % Marble Falls <‘( n [ 1 | >
(s \ % | ‘ 12 ~. < 1 5
o \S | F = High School z S A ‘ iy
e V3 Ih . = i ! ] | 3
7 A =3 gf ) i &/ 5 ' =
2\ s i \ ! L g | '
' \ - N Y~ -~ I j 5/ 5 | | B
y \ |‘ 2 = _PMA__FtﬂuEei2___ _____ _I,______r I\:\"""\'\ ; Ing: T ' |
/ A\ ‘ I 1 | N N 4 H i -
/ \- I ! — RN ] | .
/ h\ Py i . Y a |
/4 \S 7 e 1 Y \ ! |
, ‘ : | S ; | |
V' f 2 —~ Z [/ AN == - \ wo_ o . !
' ‘ | m== WATER CCN = | | s I < [ PROP ffs—r=ry S N D T w .
A " W\ N\ - " g 2 ..
- Vo VIA VIEJO i 12 WL ig - / !
\ \ 2 8 =
f 35 psi LNE— (IS PRESSURE PLANE i 3 _— =
RN

74
4

1

> PROJECT 2 |

o g 3
p Z =
(Y]

\ /<\ e - 2
\ —; — ‘ —w—#8l——===—Fyfure "/.,/'

— T ET) gy

‘ MY ® y (70 psi) (S 4 \ e T e \‘
- P =f W) Z 7 4 \ 1
R 2\ C = i ‘;sr’, ( ‘( % y i
| PROJECT 21 ol . S o !
L 5 By N - el
5 B il :
GN NI - 2
AREmE T o
3 = | =5 | N pRv L. Via Viejo Pump Station o T " 1
‘ et m g =1 (70psi)|| - and Ground Storage Tanks = 3 1
3 e PROP 8" WL o} _ PROF;Q WL —«'T PROJECTS 3 & 8 g .
-‘y%\(\ T 0 ﬁ' 515 ) [Latta v ey [, L 'l a y
> s 0 I
| 5 \ ) ] s |le % 1 jare=( - T i 3
S R, 99| e T ; )
S ; i . = s : = B |
) Ny - 75 - : OP 6" WLEE TS =T 3 :
Y ¥ \ ARty G P10 e | | ~-L WATER ggy Ay
S ; L A\ O 2 1, Ry .. )
\ - ABEEH '/
I N E o) o 0)ls )2 DO RI '
‘ 1 S WATERCC 0 E . A; . coLOR " VER .
X\ \ - 2 1R o T S ¥
\ o R =g HiGA 7 =0, ) [ 4 n
) N \\\— PROJECTZSEJ \ é?l{{{ ="-DB ) 2%
A A m—— s | (827 4
\ N . ; -._\\’g‘PEEJJﬂECTS 1,1A,5,6 &9
N \g@v.vw
\ \ H— AN\ s Water
* - \\ | (o= \( Treatment
.~ NN
N PR
N (iogio || : \ e Gateway Circle
5 \\ iy I Pump Station
P, = , \
[ | e e === Wastewator
| Plant /§\, y
H o 4 P y/ 3 )
i s e /4 7 A Gateway Pump Station 2 Future
=} AP A1) and Standpipe Water Treatment
A 4 ((< 4. <o pi =
| \f?n % T / J ?" Flatrock Pump Station = Plant No. 2
n = 2 AP |
I: ,— 1) i o ® — Raw Water
H Bl (¢~ Pump Station s RIDGEMONT VILLAGE
| ] \ (] PROJECT 1, 1A B2 \ » \
| . 1 P g - i" PRESSURE PLANE
| n ' Pd o ‘H
i e o
\‘ q H =
3
)
'
[ }
‘:
)
‘ n
Meadowlakes n
<
’ GATEWAY PARK  J
P 4
/ \ PRESSURE PLANE
S
4{}\ / Panther
! N Hollow

A\Y

FLATROCK
PRESSURE PLANE

, =
TS ==
4\”—3—// B L

b\t

\
N

2016 MASTER WATER PLAN

LEGEND

FUTURE
THOROUGHFARE
IMPROVEMENTS

———=PMaC~-—~ Proposed Major Collector
———PMiC—=—=~—Proposed Minor Collector
——=—PMA~==~=Proposed Minor Arterial

-——-PPA———Proposed Principal Arterial

a5 — ; N =

m m m m = mo=s [Tm s =

RS

___________ : \ ——Future 12"=== Future Water
System Improvements

\ — . \ : (Size as Shown)
\ ) L E Future Water
\ ) A ;
Scott & White 6::/ 2 o _

Treatment Plant No. 2
Healthcare ‘

=
>
3
m
=
o
o
=

== MARBLE FALLS CITY LIMITS
= = === MARBLE FALLS ETJ
m— i mm mm == MARBLE FALLS WATER CCN

-~
’/
P
P
P
-~
”?\DP
P
/’/
P
FLATROCK
PRESSURE PLANE
Gateway Crossing
Gregg Ranch
Flatrock Elevated «~"
PROJECT 4 Storage Tank///
INSET v Water Well &3 () /// \ INSET
A v
MATCH LINE S \\ MATCH LINE
—— — e . 2N — — —
AN
A\
N\
\ U
AN
v

3\
Scott & White ¢ .
Healthcare >

NOTES:

1. REFER TO TABLE 16 FOR DETAILED
DESCRIPTION OF PROJECTS AND THEIR
ESTIMATES OF PROBABLE COSTS.

2. REFER TO FIGURE 2 (EXISTING AND
PROPOSED WATER SYSTEM SCHEMATIC)
FOR A GRAPHIC "PROFILE” OF THE
WATER DISTRIBUTION SYSTEM.

L

\/
N
N\
.

I~
\

|| \
L \
3 !g W
(@) | )
\ 3 \
- 1
I !

| —
N =
-

1y

—— e

| ) w1 = NDD Y3
- :

T
T m g

e [ ] mey,

N
fd\/\

-

W yg S—

_ Nda=T T

LEGEND cont.

BUSINESS & TECHNOLOGY PARK
PRESSURE PLANE

MORMON MILL
PRESSURE PLANE

MUSTANG
PRESSURE PLANE

O

RIDGEMONT VILLAGE
PRESSURE PLANE

GATEWAY PARK
PRESSURE PLANE

FLATROCK
PRESSURE PLANE

>
>
© mEI:EOPLANE
>
>
>

PROJECT REFERENCE NUMBER
(See Report Table 16)

_____ 16— ——— EXISTING WATER LINE

PROPOSED "PEAK DAY" FLOW
WATER LINE

PROP 6" WL PROPOSED WATER LINE AND SIZE
=== FOR FIRE PROTECTION UPGRADE

PROPOSED WATER STORAGE TANK
PROPOSED PUMP
STATION EXPANSION

PROPOSED
PRESSURE REDUCING VALVE (PRV)
(With pressure Setting)

EXISTING
PRESSURE REDUCING VALVE (PRV)
(With pressure Setting)

EXISTING WATER STORAGE TANK
EXISTING WATER PUMP
STUDY AREA REFERENCE NUMBER

(See Report Section 6,
Figure 1-a through 1-m)

®QA0 ® ® 9O

FIGURE 8

CITY OF MARBLE FALLS, TEXAS
MASTER PLAN 2016

CAPITAL IMPROVEMENTS PROGRAM
FOR WATER SYSTEM

S. D. KALLMAN, LP.

Engineers and Environmental Consultants

TBPE Firm Registration No. F—516
1106 South Mays, Suite 101
Round Rock, TX. 78664
Phone: €5123 218—4404
Fax: 512) 218-1668

www.sdkallman.com



MASTER
WASTEWATER PLAN



SECTION 9.
SCOPE OF WORK ~ WASTEWATER SYSTEM

The Master Wastewater Plan will evaluate the wastewater collection system with respect to existing facilities,
proposed current projects and specific recommended projects in a Capital Improvements Program (CIP) for year 2016
(Existing Scenario), year 2021 (a 5 year growth period), and year 2026 (a 10 year growth period). This effort will
determine how wastewater collection demands are met at this time, and how increased demands should be
contended within the next 5 years from known proposed development projects, as well as for the next 10 years. The
study is limited to the City's wastewater service area south of Lake Marble Falls.

Future wastewater improvements south of the lake to serve the wastewater drainage basin for the Ulimate Growth
Scenario for year 2044 will also be shown on Figure 11.

The scope of work for this Plan is detailed as follows:

» To evaluate key components of the City's existing wastewater collection infrastruciure on the south side of Lake
Marble Falis to include:

Gravity Wastewater Collection Systems
Pressure Sewer Systems

Wastewater Lift Stations

Wastewater Force Mains

Future Wastewater Treatment Plant

 To delermine current LUE wastewater usage requirements for average and peak day demands utilizing the City's
historical wastewater usage reports.

¢ To develop a wastewater hydraulic model utilizing Bentley’'s “SewerCAD" software for identifying possible
excessive flow rates in existing gravity wastewater pipes, pressure sewer pipes, force mains and lift station
pumps. Also, to analyze adequate storage capacity in wetwells. Wastewater demand projections for the existing
waslewater collection system will be developed in the Model. Then the Model can be used by the City as a tool to
model new development project wastewater flows.

* To delermine wastewater service population and number of connections (Living Unit Equivalents — LUE’s) for
existing condition, 5 year growth period, 10 year growth period and ultimate “build-out” projection for the south
side of the lake.

* To make recommendations for specific wastewater facilities and estimated costs for 5 year and 10 year
wastewater collection system improvements on the south side of the lake.

* To make determination of site and easement requirements for the proposed wastewater collection and treatment
system improvements.

* To prepare preliminary estimates of probable cost for specific recommended immediate projects and Capital
Improvements Program (CIP) projects for a 5 and 10 year period. Proposed wastewater collection facilities
shown on Figure 11 will be identified for specific development projects. No costs are developed for these
projects, as the developers will construct and pay for those facilities.
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SECTION 10

CONCLUSIONS AND RECOMMENDATIONS
WASTEWATER MASTER PLAN

Based on the 2014 average annual wastewater flow of approximately 0.89 MGD, the expanded wastewater treatment
plant will have about 235,000 GPD of additional capacity before it reaches the 75 percent flow of 1.125 MGD, which
triggers planning efforts for additional wastewater treatment capacity.

The previous studies prepared by HDR recommend future construction of a new wastewater treatment plant south of
Lake Marble Falls to provide additional capacity beyond the permitted final phase of the existing wastewater treatment
plant located on the north side of the lake west of downtown Marble Falls. HDR's recommendation in a Technical
Memorandum hinges on three primary drivers:

1. Expected growth patterns in the City
2. Land area limitations for the existing land disposal system
3. Site constraints at the existing wastewater treatment plant.

While future growth in Marble Falis currently appears to be the strongest on the south side of the lake, land disposai
limitations and site constraints are major hurdles for expansion of the existing wastewater treatment plant beyond 1.5
MGD on the existing plant site located on the north side of the lake. The recommended future wastewater plant site
on the south side of the lake is shown on the Flatrock Springs Property on Figure 11.

From the Model of the existing wastewater collection system on the south side of the lake, there are no existing
capacity deficiencies at the present time. However, due to known development projects that have been presented to
the City, on the south side of the lake, wastewater collection facilities currently are being planned to be constructed by
these development projects in the near term.

As the developments bring on new wastewater service customers, the City will need to begin permitting and preparing
construction plans for the new wastewater plant to be sited on the 21 acre Flatrock Springs Property within the next 3
to 5 years.

Paragraph 12.3 — “Wastewater Recommendations for Additions and Modifications”, herein, details the recommended
Capital Improvements Plan.

Section 14 - “Recommended Wastewater System Improvements and Probable Estimated Costs for 5 Year and 10
Year Growth Period Projects on the South Side of Lake Marble Falls for the Recommended Capital Improvements
Program (CIP)" provides estimates of probable cost for the 5 year growth period from year 2016 to 2021. There are
no recommended Capital Wastewater improvements for the 10 year growth period.
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SECTION 11

EXISTING WASTEWATER SYSTEM
SQUTH OF LAKE MARBLE FALLS

General

The City of Marble Falls is served by an existing 0.98 million gallons per day (MGD) activated sludge
wastewater treatment plant. The plant is located on the north side of Lake Marble Falls, south of Yett Street,
west of downtown and the U.S. Highway 281 bridge.

There are numerous gravity wastewater lines, pressure sewer systemns, five (5) lift stations and five (5)
pressure force mains that comprise the wastewater collection system located south of Lake Marble Fails.

Certified Service Area

The City of Marble Falls holds a Certificate of Convenience and Necessity (CCN No, 20426) for wastewater
service to areas generally within the City limits. Refer to Figure 9 — CCN Map of Wastewater Service Area,
herein for a map of the wastewater CCN boundaries.

Existing Wastewater Treatment Plant
The wastewater treatment plant located on the north side of Lake Marble Falls is permitted for an interim

phase daily average flow of 0.98 million gafions per day (MGD) and a final phase daily average flow of 1.5
MGD. The plant currently operates in the interim phase. Continued growth in the Marble Falls service area
demonstrates that the wastewater system requires additional treatment capacity in the near future. As a
result, the City has elected to expand the existing wastewater treatment plant to its final phase permitted flow
of 1.5 MGD. The permit requires additional aeration and final clarification for the final phase.

The wastewater treatment plant currently treats municipal wastewater in a conventional activated sludge
process. The plant consists of an influent lift station with four submersible pumps, a screen structure with two
manual bar screens, a concrete oxidation ditch with wall-mounted brush aerators, three final clarifiers, tertiary
disk filters, a chlorine disinfection basin, an emergency raw sewage holding basin, a low service final effluent
pump station with three pumps, and a reclaimed water system with a high service pump station with three
pumps and a 200,000 gallon ground storage tank, The oxidation ditch was constructed in the 1980s with two
rotors. Modifications to the ditch in the 1990s included additional of a third rotor, which allows the system to
operate at higher BOD loadings than a standard oxidation ditch and thus, enabled an increase in permitted
capacity to 0.98 MGD within the same aeration volume,

Solids handling consists of a waste sludge holding tank, a belt filter press for sludge dewatering, and sludge
drying beds for emergency use. Dewatered sludge is currently disposed of at a TCEQ permitted landfill. The
permit also authorizes disposal of sludge at a TCEQ authorized land application site or co-disposal landfill.
The permit does not authorize land application of Class A or Class B sewage sludge. Figure 10 below shows
the process flow diagram at the existing wastewater treatment plant.
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The City's current Texas Land Application Permit {TLAP) authorizes the City to dispose of treated effluent via
surface irrigation on 234 acres of non-public access agricultural land located on the north end of the City by
the west site of U.S. Highway 281. The existing permit authorizes an interim phase with an annual average
flow of 0.98 MGD and a final phase with an annual average flow of 1.5 MGD. The final phase two-hour peak
flow is 4.5 MGD.

Most effluent from the Marble Falls wastewater treatment plant is currently pumped to the irrigation farm for
land application, but some effluent is also pumped into the reclaimed water distribution system for landscape
irrigation. The current reuse authorization for the Marble Falls wastewater treatment plant effiuent is for Type
! effluent. Based on the 2014 average annual wastewater flow of approximately 0.89 MGD, the expanded
wastewater treatment plant will have about 235,000 GPD of additional capacity before it reaches the 75
percent flow trigger of 1.125 MGD, which requires planning to begin on providing additional wastewater
treatment plant capacity.

The City has received bids and awarded a construction contract for the expansion of the wastewater
treatment plant to an average treatment capacity of 1.5 MGD. Following this expansion, the congested site
will be at its limit for treatment facilities. When flows exceed 75% of the 1.5 MGD upgraded wastewater
ireatment plant capacity, planning to locate a second wastewater treatment plant on the south side of Lake
Marble Falls must begin.

Existing Wastewater Collection System
The existing wastewater collection system south of Lake Marble Falls consists of five (5) lift stations and

miscellaneous sizes of wastewater collection lines, force mains and pressure sewer systems to convey
wastewater flows from one point to another. Refer to Figure 11 — Wastewaler Facilities South of Lake Marble
Falls, herein. The locations, flow capacities and related information pertinent to each of the five (5) lift
stations is shown in “Table 17 — Existing Lift Station Data”, below.

The City has old and new wastewater lines throughout the wastewater service area that provides wastewater
collection service to developed areas scuth of Lake Marble Falls.

This Wastewater Master Plan includes the development of a computer-based pipe model based on existing
flow demands. Both wastewater collection pipes, pressure sewer pipes and lift stations will be included in the
model.

The software named “SewerCAD" by Bentley was used in the development of the wastewater model.

The same approximate number of wastewater connections (LUE's) exists in the City's water and wastewater
service area, on the south side of Lake Marble Falls, as there are in the number of water connections. From
Table 14 in the water system section of this study, there are approximately 637 existing LUE's served by the
City in the Gateway Park, Ridgemont Village and Flatrock Pressure Planes and other areas on the south side
of the lake. Therefore, the City has approximately 637 existing LUE's served by the existing wastewater
collection system on the south side of Lake Marble Falls.
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11.6

Drainage Basins

Natural topography of drainage basins is important in wastewater collection and trunk lines, since sewers are
most economically constructed as gravity flow conduits. Sewage is carried out of a drainage basin much in
the same way as rainfall runoff. In areas where the terrain is flat as compared with sloping topography, a
gravity conduit following natural ground slope will transport sewage at a slower rate. To keep pipe size to a
minimum, the slope of the pipe can be increased, requiring the conduit to be buried deeper as the line
progresses down the slope.

There is a practical limit to depth, due primarily to costs involved in excavation and working conditions. When
the practical limit is reached, pipe diameter can be increased, or the sewage can be lifted by pumps where
the process of pipe size and depth of excavation can again be evaluated, as described above.

It is often necessary to transport sewage from one drainage basin to another, either by pumping or sometimes
by deep cuts through natural divides. Each case must be evaluated based on the areas that can be served,
operation and maintenance costs to the City, and treatment plant location.

Natural topography is important in wastewater collection and trunk lines, since sewers are most economically
constructed as gravity flow conduits. Sewage is carried out of a drainage basin much in the same way as
rainfall runoff. In areas where the terrain is flat as compared with sloping topography, a gravity conduit
following natural ground slope will transport sewage at a slower rate than steeply sloping lands. To keep pipe
size to a minimum, the slope of the pipe can be increased, requiring the conduit to be buried deeper as the
line progresses down the slope.

There is a practical limit to depth, due primarily to costs involved in excavation and working conditions. When
the practical limit is reached, pipe diameter can be increased, or the sewage can be lifted by pumps.

It is often necessary to transport sewage from one drainage basin to another, either by pumping or sometimes
by deep cuts through natural divides. Each case must be evaluated based on the areas that can be served,
operation and maintenance costs to the City and treatment plant location.

Wastewater Flows

Wastewater flows were determined for each drainage basin in the service area south of Lake Marble Falls, by
utilizing projected land use and flows related to land use. Many of the proposed wastewater lines will not be
constructed for several years, if not decades, in the future. The projected land uses and unit flows should be
reviewed periodically to determine if the design criteria are changing.

Wastewater is discharged from residential, commercial and industrial establishments. Water also infiltrates
the system through manhole covers, broken pipe, and faulty pipe joints, particularly at house connections.
The wastewater flow is collected in laterals, then in trunk mains where it is carried to a plant for treatment and
disposal.

Prior to design of pipelines, lift stations or treatment plants, it is necessary to determine the magnitude of
wastewater flows. In the City of Marble Falls, where influent flow records are maintained, per capita flow and
other parameters can be calculated based on current population data.

Wastewater is not contributed to the trunk lines at a uniform rate throughout the day. Peak flows occur at
mid-morning and early evening, much the same as is experienced in the City's water distribution system.
These peak flows must be considered in designing pipelines.

Infiltration of rainfall and ground water into the sewer lines must also be considered in calculating pipe sizes
and plant hydraulics. Extremes in pipeline infiltration can be controlled by making every effort during design
and construction of lateral and trunk sewers to utilize improved sewer jointing materials and maintain careful
and workmanlike installation practices. Special attention should be given to small sewers since they normally
constitute the largest percentage of pipeline length in a system.

Although these current design and construction practices minimize infiltration, a common problem is aging

infrastructure. Cracking and joint separation in old pipes can lead to problems with tree root penetration
contributing heavily to the amount of inflow and infiltration seen within a wastewater collection system.
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12.2

SECTION 12

WASTEWATER DEMAND FORECASTING
SOUTH OF THE LAKE

General

To evaluale the need for wastewater treatment plant capacity, the total wastewater service area of the City of
Marble Falls must be considered; on both the north side and south side of the lake. The wastewater flows
currently generated on the south side of the lake are pumped by the SH-281 Lift Station through a force main
installed on the new Highway 81 Bridge crossing Lake Marble Falls to the existing gravity wastewater
collection system on the north side of the lake; thence flowing to the existing wastewater treatment plant.

When planning at 75% plant utilization begins for additional wastewater treatment capacity, the total flows for
the City must be considered.

Historical wastewater usage records of the City of Marble Falls provide the most reliable source of information
to forecast future wastewater demands.

This wastewater study for the City's wastewater service area south of Lake Marble falls will evaluate
wastewater collection and treatment. Requirements for four wastewater demand growth scenarios:

Present (based on historical wastewater usage demands)
5 year (year 2021)

10 year (year 2026)

Ultimate (vear 2044)

Historical wastewater demands can be found in Appendix B, which details City record data for past
wastewater usage.

Population and Wastewater Demand Forecasting

From Appendix B, the City's Table for “Marble Falls LUE Calculations” has a daily average wastewater flow at
its wastewater treatment plant of 950,000 gallons per day (GPD) in year 2014, which is the most recent year
of recorded data. The “LUE Input Data” Table shows a total of 4,135 LUE's.

An average wastewater usage of 230 GPD per LUE can be computed (950,000 GPD + 4,135 LUE's = 230
GPD/LUE). At 2.41 persons per LUE, the per capita average wastewater usage is 95 GPD per person (230
GPD/LUE + 2.41 persons = 85 GPD per LUE per person). The peak day wastewater flow in year 2013, which
is the highest peak day for the three years of recorded data is 1,990,000 GPD. The peak day usage per LUE
can be calculated as 480 GPD per LUE (1,990,000 GPD + 4,135 LUE's = 481; round to 480 GPD per LUE).
This recorded peak flow for a 24 hour period of 480 GPD per LUE can also be expressed as 0.33 GPM per
LUE (480 GPD per LUE = 1,440 minutes per day = 0.33 GPM per LUE).

Another widely used method of estimating peak wet weather (PWW) flows in wastewater collection systems is
shown below:

Design Loading = 2.41 people per LUE
At 2 LUE’s per acre = 4.82 people per acre

Though land development projects with many different land uses generates higher than 2 LUE's per acre, a
typical value of 2 LUE's per acre is reasonable when evaluating the whole ETJ land area of approximately
10,400 acres. In Figure i1, “LUE” and “GPM" PWW flow data is higher when specific “LUE’s" are known for
proposed land development projects.

Wastewater flow = 4.82 people per acre x 96 gallons per day (Marble Falls average wastewater flow per
person) = 463 GPD per acre

(230 GPD average per LUE + 2.41 persons per LUE= 95.4; round to 96 GPD average per person)
Convert to GPM = 463 GPD per acre + 1,440 minutes per day = 0.32 GPM per acre
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Peak day weather flow = 0.32 GPM per acre x 2.5 peaking factor for ET.) area = 0.8 GPM per acre peak
dry weather flow

Add infiltration/inflow into the wastewater collection system:

750 GPD per acre + 1,440 minutes per day = 0.52 GPM per acre

Total peak wet weather flow = 0.8 GPM per acre + 0.52 GPM per acre = 1.32 GPM per acre
Compute wastewater flow in “GPM per LUE"

Peak wet weather flow = 1.32 GPM per acre + 2 LUE's per acre = 0.66 GPM/LUE

Thus, the City has recorded a peak flow of 0.33 GPM per LUE, during a 24 hour period, but aclual peak flows
vary throughout the day. The 2.5 peaking factor used above is applicable to instantaneous periods during the
day when wastewater flows are higher than the peak based on a tolal days usage. The wastewater lines
have to be sized to be able to carry these instantaneous peak flows, so that no spills occur.

Based on the above reasoning, 0.66 GPM per Lue will be used as the design criteria for computer modeling
and for sizing future wastewater collection lines for the whole ETJ south of the lake.

Design criteria for lift stations result in higher “peak factors”, than 2.5 when they are serving a wastewater
drainage basin smaller than the whole ETJ. Lift stations of this size usually have “peak wet weather” flows
ranging from 0.7 GPM per Lue for large drainage basins to 1.0 GPM per LUE for much smaller drainage
basins.

“Table 8 - City of Marble Falls — Population Projections for a 34 Year Period” (year 2015 to year 2044) in
Section 5.2 of the Master Water Plan projects population growth for a 30 year period. Table 8 is repeated
here for the convenience of the reader of this Report.

TABLE 8
CITY OF MARBLE FALLS POPULATION PROJECTIONS FOR A 30 YEAR
PERIOD (YEAR 2015 TO YEAR 2044)
YEAR POPULATION NOTES
2010 6,077 Census
2015 6,406" City's Forecast
2020 7,424 City's Forecast
2024 8,011" City's Forecast and Interf'nedlate 1 Demand
Scenario
2034 9,451 Intermediate 2 Demand Scenario
2044 10,8912 Ultimate Demand Scenario
Footnotes:

' Refer to Figure 3 — herein

? Beginning in Year 2024, Population increases 144
persons per year to year 2044

“Table 9 - City of Marble Falls — Population and Water LUE Projections” in Section 5.4 of the Master Water
Plan projects water system LUE's for the whole City.

Table 18 below projects wastewater LUE growth over a 30 year period for the whole city assuming that all
new LUE’s are connected to the wastewater system.
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TABLE 18
CITY OF MARBLE FALLS POPULATION AND WATER AND
WASTEWATER PROJECTIONS
Water System LUE's Wastewater System LUE's

Year

Total Total
2016 4,818 4,135
2024 6,044 5,361
2034 7,130 6,447
2044 8,217 7,534

For the wastewater service area south of the lake, the following LUE projections have been developed in
Table 19 for a 30 year period and beyond (Future Complete Basin Build-Out).

TABLE 19
CITY OF MARBLE FALLS WASTEWATER LUE PROJECTIONS SOUTH OF LAKE
MARBLE FALLS
Year Wastewater System LUE's
South of Lake Marble Falls
2016 637
2024 1,608
2034 2,990
2044 4,069
Future Basin Build-Qut
for 10,400 acres 18,818

Wastlewater Recommendations for Additions and Modifications

As previously mentioned in Section 11.C, herein, planning will need to begin on a second wastewater
treatment plant on the south side of Lake Marble Falls when wastewater treatment plant flows reach 1.125
MGD. At an average wastewater flow demand of 230 GPD per LUE, this capacity can serve 4,891 LUE's. At
136 LUE'’s of City-wide growth per year, existing 4,135 Lue's of wastewater customers will grow to 4,891
LUE's in § years [(4,891 — 4,135) + 136 LUE's per year = 5.5 years] or year 2021. Therefore, costs will be
incurred for permitting and engineering for the new south wastewater treatment plant within a 5 year window.
The new wastewater treatment plant site has been shown on the Land Use Plan for the Flatrock Springs
Development (see Appendix E) as a 21.1 acre parcel. This site is also shown on Figure 11, herein. To make
sure the City has treatment capacity to serve the growth, the construction for the new plant should be initiated
at the end of the 5§ year window. Of course, “Actual Growth" versus “Projected Growth” should be monitored
annually to assure that the new south plant is online by the time the existing plant is at 90% capacity (1.35
MGD).

When the new south wastewater treatment plant comes online, several modifications and additions to the
wastewater collection system on the south side of Lake Marble Falls will need to be completed. Because of
the excessive head conditions that would be encountered by trying to pump from the SH-281 Lift Station uphill
back to the existing Flatrock Lift Station (LS-4) or even higher to the proposed south wastewater treatment
plant, a new “South Regional” Lift Station is recommended to be constructed and be in-service when the new
south wastewater treatment plant comes online. The location of this South Regional Lift Station is on the
west side of Highway 281 near Max Starke Dam Road, just to the south of the La Ventana Development, as
shown on Figure 11. This new lift station will pump through the existing 12" force main in a southerly direction
to the Flatrock Lift Station location. At the Flatrock Lift Station site, a larger lift station will be required, as the
Flatrock Lift Station is only rated at 700 GPM (1 MGD). Also, a new 20" force main will have to be installed to
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carry the wastewater flows from this larger lift station (Flatrock No. 2) at the Flatrock Lift Station site up to the
new south wastewater treatment plant. The flow from the existing 700 GPM Flatrock Lift Station will be
reversed and pumped through the proposed 20" force main to the new south wastewater treatment plant.

A future lift station (South Regional Lift Station) is shown in Figure 11 on the west side of Highway 281,
across from Max Starke Dam Road's intersection with Highway 281. This [ift station, if built, would pick up the
wastewater flows from the “reverse flow” from the SH-281 Lift Station, if converted to pump to the south. The
major benefit of the proposed South Regional Lift Station would be to reduce the “high total dynamic head”
that the SH-281 Lift Station replacement pumps would have overcome to pump over the hill in Gateway Park
and south to the existing Flatrock Lift Station. High head submersible lift station pumps have very low
operating efficiencies, which result in high costs of electricity.

The City may elect to never modify the SH-281 Lift Station to reverse the wastewater flow to the new South
Regional Lift Station, due to the cost savings of replacing the pumps with high head pumps. There should be
enough diversion of flows on the south side of the iake with the Flatrack 700 GPM lift station and new Flatrock
No. 2 lift station, handling the majority of the growth.

Due to the pending development potential of Flatrock Springs, Gregg Ranch, Live Oak Ranch, Gateway
Crossing and Panther Hollow, all on the south side of the lake, the cost of expanding lift stations and force
mains make the timing of constructing the new south wastewater treatment plant sooner than later more
desirable.

84



13.1

13.2

13.3

13.4

SECTION 13

WASTEWATER COLLECTION SYSTEM COMPUTER MODELING

General

The City has old and new wastewater lines throughout the wastewater service area that collects the
wastewater generated by its customers. The software named “SewerCAD” by Bentley was used in the
development of the wastewater collection network analysis.

This Wastewater Master Plan includes the development of a computer-based pipe network analysis to
determine the adequacy of the existing wastewater collection system on the south side of Lake Marble Falls
to convey assumed flow rates from all points in the network to the wastewater treatment plant located on the
north side of Lake Marble Falls and west of downtown.

The following simulations, with detailed output reports are provided to the City in a separate document.

13.1.1 "Base Model” of the existing wastewater collection system at a peak wet weather flow of 0.66
GPM/LUE.

Existing Wastewater Collection System South of Lake Marble Falls

The existing wastewater collection system south of Lake Marble Falls consists of five (5) lift stations and
miscellaneous sizes of wastewater collection lines, force mains and pressure sewer systems to convey
wastewater flows from one point to another. Refer to Figure 11 — Wastewater Facilities South of Lake Marble
falls, herein. The locations, flow capacities and related information pertinent to each of the five (5) lift stations
is shown in “Table 17 — Existing Lift Station Data,” herein.

The same approximate number of wastewater connections (LUE's) exists in the City's water and wastewater
service area, on the south side of Lake Marble Falls, as there are in the number of water connections. From
Table 14 in the water system section of this study, there are approximately 637 existing LUE's served by the
City in the Gateway Park, Ridgemont Village and Flatrock Pressure Planes and other areas on the south side
of the lake. Therefore, the City has approximately 637 existing LUE's served by the existing wastewater
collection system on the south side of Lake Marble Falls.

Wastewater Collection System Design Criteria

Design criteria for sewage systems as adopted by the Texas Commission on Environmental Quality (TCEQ)
establishes the minimum guidelines to be used for the comprehensive consideration of domestic sewage
collection, treatment, or disposal systems and establish the minimum design criteria pursuant to existing state
statutes pertaining to effluent quality necessary to meet state water quality standards. These criteria are
intended to promote the design of facilities in accordance with good public health and water quality
engineering practices.

Existing Wastewater Drainage Basins

The existing wastewater collection system on the south side of Lake Marble Falls must serve an area in the
ETJ of approximately 10,400 acres that is very hilly with vast changes in topography. Because of these
frequent elevation variations, seven (7) lift stations are required. Many more lift stations will also be
constructed as the ETJ builds out over the years to come. Lift stations become necessary when 1.) Gravity
wastewater collection lines get too deep to be economically feasible to build and 2.) When the gravity
wastewater pipes reach a low ground point in a drainage basin, where there is nowhere to flow and must be
pumped up in elevation to another gravity line that can convey the wastewater flow to eventually arrive at a
wastewater treatment plant for treatment.

The existing SH-281 (LS-3) Lift Station located on the south bank of Lake Marble Falls adjacent to the new
Highway 281 bridge currently pumps all wastewater flows generated on the south side of the lake across the
bridge through a 12 inch force main to the north side of the lake. From there, the wastewater flows through a
series of pipe so the existing wastewater treatment plant.
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13.6

The other six (6) lift stations pump wastewater flows through force mains that eventually arrive at the SH-281
Lift Station. These seven (7) lift stations and existing gravity wastewater lines have been modeled for this
report.

Development of the SewerCAD Model! for the City's Existing Wastewater Collection System on the South Side
of Lake Marble Falls

To set up the data for the SewerCAD simulation, the following elements had to be established for the existing
simulation:

» Waler line geometric layout with data input of pipe size (diameter), pipe length, pipe age and type
(m-factor) and pipe name.

* Inlersections or dead-ends of wastewater lines called junctions or nodes at manholes and lift stations.
Data input consisted of node elevation (mean sea level), wastewater demand (in LUE's) at node and
node name.

» Liit stations were input into the Model with data including pump “GPM" and total dynamic head (TDH)
and pump “on” and “off” elevations.

» Pressure sewer pipes were input into the Model.

Evaluation of Wastewater Collection System Utilizing SewerCAD Computer Network Modeling Qutput Data

The following simulation will summarize the output results with deficiencies, if any, described and
recommendations to resolve them.

13.6.1 “Base” Model Development at 0.66 GPM per LUE

The “Base” Model was developed with existing gravity wastewater lines, pressure sewer lines, lift
stations and force mains. The whole existing wastewater collection system is represented in the
“Base” Model. Each of the seven lift stations are depicted in Figure 11 — Wastewater Facilities South
of Lake Marble Falls".

The existing pipe data, nodal data, and pump data for the “Base Model" is provided in a separate
document o the City,

Summary:

There were no pipe or pump deficiencies resulting from the Model of the existing wastewater collection
system peak flow demands on the south side of Lake Marble Falls.

Recommendations:

If there were no new wastewater customers added on the south side of the lake, then no wastewater
improvements would be required. However, due to all of the known development projects in the planning
phase along the Highway 281 corridor south from the lake to Highway 71, many improvements will be
necessary to handle the wastewater flows that will be created.

Many wastewater collection facilities will be installed and paid for by the developers in order to serve their
projects. There are three (3) projects recommended in Section 14 of this report within the next 5 year period
that the City may finance. This does not preclude the City's required cost participation by the developers who
are creating these additional wastewater flows on the south side of the lake.

There are no new projects identified in Section 14 that are recommended to be constructed within a 10 year

period. The City should perform an update of this Master Wastewater Plan within a 5 year period to
determine if any project needs have arisen.
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SECTION 14

RECOMMENDED WASTEWATER SYSTEM IMPROVEMENTS AND
PROBABLE ESTIMATED COSTS FOR 5 YEAR AND 10 YEAR GROWTH PERIOD
PROJECTS ON THE SOUTH SIDE OF LAKE MARBLE FALLS FOR THE RECOMMENDED
CAPITAL IMPROVEMENTS PROGRAM (CIP)

Estimates of probable cost are provided for 5 year and 10 year growth periods from year 2016 to 2026. From Table
18 — “City of Marble Falls Population and Water and Wastewater Projections”, projections for growth show that
equivalent wastewater connections (LUE's) will grow from 4,135 existing connections in 2016 to 7,534 connections by
year 2044, or an increase of 3,399 LUE's. To stay ahead of TCEQ's 75% capacity rule for wastewater treatment plant
capacity and to improve the reliability of the City's wastewater system on the south side of Lake Marble Falls, this
Wastewater System Master Plan includes recommendations for major wastewater system improvements and
probable estimates of cost for those facilities identified in Table 20, herein, for projects needed from now through 2020
{5 year growth period) and from 2020 through 2025 (10 year growth period).

The preliminary estimated costs herein have been developed based on area historical construction costs for projects
of similar scope and nature. A 25% factor has been added into the estimates for engineering, surveying and
contingencies. No costs have been included for land and easement acquisition, legal or fiscal expenses. The
recommended improvements, schedules and probable estimates of cost are presented in Table 20.
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APPENDIX A

MAP 5.1
FUTURE LAND USE MAP FROM
COMPREHENSIVE PLAN



Map 5.1, Future Land Use Plan
R

' | LEGEND

Future Land
Use Plan

\ / |y Parks & Open

Space

Sy

Ranch Rural &
- Estate

Neighborhood
Residential

Transitional
Residential

Neighborhood
Commercial

- Carridor
Commercial

[P Business Park

M Industrial

I Downlown

= |5 Highway 281
| === Principal Asterial Existing

Public &
Institutional
P @ Rroundabouts
Routes
3 Road Classification
ria
N

== == Principal Arterial Proposed
' = Major Collector Existing
\\ = == Major Collector Proposed
| |== Minor Arterial Existing
X ma = Minor Arlerial Proposed

= Minor Collector Existing
| "= = Minor Collecior Proposed
\ SFT ‘\ N New Bridge
\h_fﬁ_‘// -—- City Limits
==ETJ
—— +-+ Railroad
= H__i —-— Roads

3

0 02505 1 Miles
: I —_ )

LAND USE, CHARACTER, and DESIGN MARBLE FALLS COMPREHENSIVE PLAN UPDATE 2015




APPENDIX B

CITY OF MARBLE FALLS
LUE CALCULATIONS



CITY OF MARBLE FALLS, TX

CLIENT: CITY OF MARBLE FALLS
PROJECT: Marbie Falls LUE Calcs
DATE: 8122015
WATER
METER SIZE MULTIPLIER NO. METERS LUE EQUIVALENT
3/4" Meter 1.00 2,519 2,511
1" Meter 2.78 296 823
1-1/2" Meter 5.68 47 267
2" Meter 8.84 89 787
3" Meter 10.67 6 64
4" Meter 18.48 9 166
6" Meter 33.33 6 200
TOTAL 2,972 4,818
WASTEWATER
METER SIZE MULTIPLIER NO. SERVICES LUE EQUIVALENT
3/4" Meter 1.00 2185 2186
1" Meter 2.70 256 689
1-1/2" Meter 5.48 40 220
2" Meter 7.74 80 621
3" Meter 10.67 5 56
4" Meter 16.67 6 102
6" Meter 33.33 8 262
TOTAL 2580 4,135
Assumption is made based on Water meter Size. All gravity WW laterals are 4" or larger.
CURRENT WATER SYSTEM USAGE {MGD]
WATER Year 2012 Year 2013 Year 2014
Peak Month 2.17 1.91 1.81
Peak Day 290 2.45 2.20
Daily Avg 1.48 1.49 147
Winter Month Avg| 1.10 1.20 1.20
CURRENT WASTEWATER SYSTEM FLOWS (MGD}
WASTEWATER Year 2012 Year 2013 Year 2014
Peak Month 0.88 0.95 1.02
Peak Day 1.70 1.99 1.79
Daily Avg 0.73 0.82 0.95
LUE INPUT DATA
Total LUEs Daily Avg Usage (MGD) | Peak Day Usage {(MGD)
WATER 4,818 1.48 2.90
WASTEWATER 4,135 0.82 1.99
LUE USAGE PER CONNECTION
Planning LUE Usage Design LUE Usage Adopted LUE
(Gal/day) (Avg Day) (Gal/day) (Peak Day) Usage (Gal/day) | "2k D3 Usage (gpm)
WATER 304 602 602 0.42
WASTEWATER 196 477 477 0.33
POPULATION USAGE
PPL per LUE Daily Avg Usage (gpd) Peak Day Usage (gpd)
WATER 2.41 126.14 249.74
WASTEWATER 2.41 81.33 197,93




CONSUMPTION SUMMARY
January 16th to Feb 16th 2015

YEAR: 2015 Total Sewer Accounts = 2580

TOTAL ADDRE ._.MM_ HMMm Total Usage  Total Accounts

COMMERCIAL METERS
Cll COM 3/4" 406 2,006 2,006,000 410
ci2 COM 2° 105 1,603 1,603,000 106
cl3 coOM t1/2" 10 352 352,000 10
Cl4 COM 2¢ 87 3,266 3,266,000 87
cIs CoMm 3¢ 3 106 106,000 3
(x] COM 4" [ 321 321,000 6
a7 coOmMe" 4 2 2,000 4
co1 COM QUTSIDE 3/4" 1 3 3,000 1
MF 11/2" WATER USED E 30 721 721,000 30
PP 2 17 17,000 2
RESIDENTIAL METERS
fi1 RES 3/4" 2,009 7,077 7,077,000 2,119
A2 RES 1" 188 1,351 1,351,000 189
Ri3 RES 11/2° [} 92 92,000 6
R14 RES 2" 5 158 158,000 5
RIS RES 3" 3 190 190,000 3
Rl RES 4" 1 15 15,000 1
RO1 RES OUTSIDE 3/4" g 18 18,000 5
RO2 RES QUTSIDE 1" 1 2 2,000 1
Residential SPRINKLER METERS
sP1 5 3 3,000 5
sp2 3 47 47,000 3
5P3 § o 5
SP4 12 271 271,000 12
SP6 2 81 81,000 2
COMMERCIAL SPRINKLERS

AD1 42 87 87,000 42
A02 64 474 474,000 65
AD3 9 82 82,000 9
ADS 10 109 109,000 10

TOTAL ADDRETOT-CONS BILLS
RANGE: o
APT 257 1,621 258
COM 733 8,225 739
cTY 40 830 40
NC 13 70 14
RES 2,071 7,708 2,090

18,454

TOTAL ADDRE TOT-CONS BILLS
YEAR: 2015
RANGE: 0

3,114 18,454 3,141

GRAND T OTAL 3,114 18,454 3,141

Average Usage  Average Billed Calculated
per 1000 per 1000 LUE Multiplier

5 5 1.00
15 15 3.00
35 35 7.00
38 38 7.60
35 35 7.00
54 54 10.80

1 1 0.20

3 3 Not Needed
24 24 4.80

9 9 Not Needed

3 3 1.00

7 7 2.33
15 15 5.00
32 32 1067
63 53 21.00
15 15 5.00

4 4 1.33

2 2 0.67

1 1 Not Needed
16 16 Not Needed

0 0 Not Needed
23 23 Not Needed
41 41 Not Needed

2 2 Not Needed

7 7 Not Needed

9 9 Not Needed
11 11 Not Needed

CONS/ADDR CONS/BILL

6 53
11 11
21 21

5 5

4 4

CONS/ADDR CONS/BILL
6 B
& 6

Average LUE Calculation

TOTAL Used In Calcs

Meter  Total Monthly  Total Daily Impact Fee Calculated Adopted Total Total LUEs
Size Usage Usage Multiplier LUE Multiplier LUE Multiplier Connections

3/4" 9,083,000 302,767 1 1.00 1.00 2505 2,186
by 2,954,000 98,467 1.67 2.70 2.70 293 689
15" 1,165,000 38,833 3.33 5.48 548 46 220
2" 3,424,000 114,133 5.33 7.74 7.74 92 621
3" 296,000 9,867 10.67 1599 10.67 6 56
4" 336,000 11,200 16.67 10.54 16.67 7 102
6" 2,000 67 33.33 12.20 33.33 9 262

17,260,000 575,333 2958 4,135

677.19

Avg Day
LUE Usage

139
143
177
184
177
110

0



B08-04- 2015
SERVICE coD CONSTUMPTION SU CONSTUMPTION SUMMARY 6/16-7/16
YEAR: 2015
DESCRIPTION TOTALADDRESSES 102 Usaee TotalUsage  Total Accounts oroge Usage
per 1000 per 1000
COMMERCIAL METERS
c com 3/4" 404 2,670 2,670,000 405 7
2 com 1" 106 1,986 1,986,000 107 19
cn3 com1i1/2" 11 482 482,000 11 44
Cla com 2" 84 4,860 4,860,000 B4 58
Cis com 3" 3 62 62,000 3 21
Cle coma" 8 695 695,000 B a7
a? come" 6 25 25,000 6 4
co1 COM OUTSIDE 3/4" 1 0 0 1 0
MF 11/2" WATER USED BY CITY 30 1,249 1,245,000 30 42
RR RURRLE RE 2 284 184049 2 o2
RESIDENTIAL METERS
RI1 RES 3/4" 2,115 13,569 13,569,000 2,139 6
RI2 RES 1" 190 2,977 2,977,000 155 16
RI3 RES11/2" 6 102 102,000 6 17
Rl4 RES 2" 5 265 265,000 5 53
RIS RES 3" 3 289 289,000 3 96
RIG6 RES 4" 1 20 20,000 1 20
RO1 RES OUTSIDE 3/4" 5 50 50,000 5 10
RO2 RES OUTSIDE 1" 1 0 0 1 0
Residential SPRINKLER METERS
SP1 SPK 3/4" 5 24 24,000 5 5
SP2 SPK1" 3 52 52,000 3 17
SP3 SPK11/2" 5 435 435,000 5 87
SP4 SPK 2" 12 713 713,000 12 59
SP6 SPK 4" 2 324 324,000 2 162
COMMERCIAL SPRINKLERS
AD1 SPK 3/4" 43 416 416,000 43 10
AD5 3/4" WATER USED BY CITY 12 67 67,000 12 6
AD2 sPK 1" 66 1,957 1,957,000 66 30
AD3 SPK 2" 11 1,033 1,033,000 11 94
ADB SPK 3" 1 1,060 1,060,000 1 1,060
4533
GRAND TOTAL 35,566
RANGE: 0
Appartments 255 2,278 2,278 260 9
Commercial 739 16,159 16,159 741 22
City 42 1,316 1,316 42 31
Neighborhood Commercial 14 76 76 14 5
Residential 2,091 15,737 15,737 2115 8
GRAND TOTAL 35,566 35,566
YEAR: 2015
GRAND TOTAL 3,141 35,566 35,566 3172 11

Average Billed
per 1000

19

58
21
87

22

15
17
53
96
20
0

17
87
59
162

10
30

94
1,060

22
31

11

Calculated Meter Size

LUE Multiplier

Total Monthly
Usage

Average LUE Calculation

Total Daily Usage

Impact Fee
Multiplier

Calcuilated
LUE Multiplier

Total
LUEs

1.00 3/4"

16,729,000

557,633

1.00

2,519.00

271 1"

6,972,000

232,400

1.67

2.78

822.66

6.29 1.5"

584,000

19,467

3.33

5.68

267.09

8.29 2"

6,871,000

229,033

5.33

8.84

786.67

3.00 3"

1,411,000

47,033

10.67

10.67

64.02

12.43 4"

1,039,000

34,633

16.67

18.48

166.33

0.57 6"

25,000

833

33.33

33.33

199.98

0.00 TOTAL Used In Calcs

6.00
L2 LLEEA

1.00
2.67
2.83
8.83
16.00
3.33
1.67
0.00

1.00
3.40
17.40
11.80
32.40

1.00
0.60
3.00
9.40
106.00

33,631,000

580.22

4,826

Avg Day
LUE Usage

221
282
73
291
735
208
4



APPENDIX C

PROBABLE ESTIMATE OF COST FOR
PHASE 4 IMPROVEMENTS, GRAVITY FILTERS AND
RAW WATER PUMP IMPROVEMENTS FOR
4.8 MGD AND 6.3 MGD CAPACITY
AND EXISTING WATER TREATMENT PLANT
UPGRADES



APPENDIX C.1
PROQJECT NO. 1

CITY OF MARBLE FALLS WATER TREATMENT PLANT

PROBABLE ESTIMATE OF COST FOR
PHASE 4 IMPROVEMENTS

GRAVITY FILTERS AND RAW WATER PUMP IMPROVEMENTS FOR

4.8 MGD TOTAL PLANT CAPACITY AND

ALTERNATE COSTS FOR EXISTING PLANT UPGRADES

_ Conceptual X Preliminary _ Final Page 1 of 2
Prepared by: __Steven D. Kallman, P.E., R.P.L.S. Date: March 21, 2016
PROJECT: Marble Falls Water Treatment Plant Improvements Phase 4
LOCATION: Installation of One Gravity Filter and Two Raw Water Pumps
CLIENT NAME: City of Marble Falls
CLIENT ADDRESS: 800 3rd Street, Marble Falls, Texas 78654
CLIENT PHONE {830) 798-6265 for Eric Belaj, P.E.
[ Ne. | lem/Description [ Unit | UnitPrice | Quantity Amount
GRAVITY FILTERS - ONE EACH
1_|Mobilization, Bonds and Insurance LS. 1% 93,000.00 1 $ 93,000.00
Excavations and Compacted Fill at Filters
2 |Foundation L LS. |$ 13200000 1 $ 132,000.00
3 [33-4" X 14-8" X 21"-11" Tall Reinforced LS |$ 276,000.00 1 3 276,000.00
Concrete Single Filter Cell and Pipe
Gallery
4  |Masonry Work at New Filter Building LS |$% 6(,000.00 1 $ 60,000.00
5 |Metal Roofing at New Filter Building LS. |$ 39,000.00 1 $ 39,000.00
;1‘:;:::9 RiBingAvatisslsndiRipko LS. |s 18000000 1 $ 180,000.00
7_|Yard Piping and Connections LS. {§ 20.000.00 i $ 20,000.00
. Gravity Filter Equipment for Two Filter e N 1 $ i
Cells, Including Underdrain Systems,
Media Retainer Plate, Air Header Piping,
Wash Troughs, Filter Media, Filter
Control Systems, Automatic Valves and
Startup Services - 1.5 MGD Capacity
9 |installation of Gravity Filter Equipment LS. |$ 100,500.00 1 $ 100,500.00
10 |Backwash Pump for New Gravity Fillers LS. |§  80,000.00 1 $ 80,000.00
11 |Electrical and VFD for Backwash Pump LS |$ 100,000.00 1 3 100,000.00
12 |Erosion Conlrol LS |$ 5,000.00 1 $ 5.000.00
13 |Stabilize Construction Entrance L.s. 3 4,000.00 1 5 4,000.00
14 |Restoration and Revegetation L.S. 3 7.500.00 1 $ 7,500.00
15 |Canstruction Staking L.S. 3 4,000.00 1 $ 4,000.00
16 |Plant Startup L.S. $  15,000.00 1 $ 15,000.00
17 |Painting and Coatings at Piping L.S. $ 39,000.00 1 $ 39,000.00
SUBTOTAL ESTIMATED GRAVITY FILTER CONSTRUCTION COST| § 1,431,000.00
AAW WATER INTAKE PUMP IMPROVEMENTS - 2 EACH
1 lHemwe Two Exisling Raw Water Pumps| LS, |$ 32,000.00 1 $ 32,000.00
2 [install 2 Each 2,400 GPM Pumps LS. |$ 325000.00 1 5 325,000.00
3 |Install 5SS Anti-Vortex Plates L.S. 3 85,000.00 1 $ 65,000.00
4 |Remove and Replace Existing Piping and| L.S. g 52,000.00 1 $ 52,000.00
Valves at Two Pumps
§ {Elsctrical & 2 Each VFD's LS. |§ 225000.00 1 $ 225,000.00
6 siaplir:lgng and Coatings at Pumps and Ls. |s 20,000.00 1 $ 20,000.00
SUBTOTAL ESTIMATED RAW WATER PUMP CONSTRUCTION COST| § 719,000.00
TOTAL ESTIMATED GRAVITY FILTER & RAW WATER PUMP CONSTRUCTION COST| § 2,150,000.00
BASIC ENGINEERING SERVICES| $ 258,000.00
INSPECTION SERVICES| § 15,000.00
O&M MANUALS| $ 8,500.00
TOTAL ESTIMATED PROJECT COST - GRAVITY FILTER AND RAW WATER PUMPS| § 2,431,500.00




APPENDIX C.1
PROJECT NO.1

CITY OF MARBLE FALLS WATER TREATMENT PLANT

PROBABLE ESTIMATE OF COST FOR
PHASE 4 IMPROVEMENTS
GRAVITY FILTERS AND RAW WATER PUMP IMPROVEMENTS FOR
4.8 MGD TOTAL PLANT CAPACITY AND
ALTERNATE COSTS FOR EXISTING PLANT UPGRADES

__ Conceptual X Preliminary _ Final Page 2 of 2

Prepared by: __Steven D. Kaliman, PE. R.P.LS. Date: March 21, 2016
PROJECT: Marble Falls Water Treatment Plant Improvements Phase 4
LOCATION: Installation of One Gravity Filter and Twe Raw Water Pumps
CLIENT NAME: City of Marbla Falls
CLIENT ADDRESS: B00 3rd Strest, Marble Falls, Texas 78654
CLIENT PHONE: {B30) 798-6265 fcr Eric Belaj, P.E.

I No. | ltem/Description [ _Unit | UnitPrice | Quantity | Amount

BELOW ARE ESTIMATED COSTS FOR EXISTING WATER TREATMENT PLANT UPGRADES;

Upgrade Chlorina Injectors and Feed

(S Pumps

LS. |[$ 73,000.00 1 $ 73,000.00

Install Ultrasonic Meters in Yard Piping in

Opaerations, Install Wiring and SCADA

A.2 |2 Locations to Improve Treatment LS. |5 90,000.00 1 5 90,000.00

Chemical Feed System. Install Wiring
and SCADA

A.3 |Install "Flow Pacing” Equipment on LS. |$ 20200000 1 $ 202,000.00

Install Upsized Chemical Feed Systam

Tubes

A.4 |Pumps, Tanks and Spare Pumps and LS. |$% 23800000 1 $ 238,000.00

Fumish and Install Equipment to Replace
Filter Media and Underdrain System, to
Include Filter Control System, Level
Transmitters, Loss-of-Head Transmitters,
Mag Effluent Flow Meters, Mag B/W
Flow Meter and Turbidimeters, Air Scrub
System for the 3 Existing Fitters, Repair
Miscellansous Related Parts on Existing

Undsrdrain Securement Hardware.
Fumish and Install Required Filter
Influent Valves, Filter-to-Waste Valves,
Rate-of-Flow Control Valves, including all
Filter Face Piping and Fittings and
Coatings. Install all Electrical Conduits
and Wiring from the Filter Control
Console to all Valve Actuatars

A5 |Underdrain, Grouting and Installation of LS $ 890,000.00 ] 3 850,000.00

SUBTOTAL ESTIMATED WATER TREATMENT PLANT UPGRADES| § 1,493,000.00

TOTAL ESTIMATED PROJECT COST = GRAVITY FILTER, RAW WATER PUMPS AND
EXISTING WATER TREATMENT PLANT UPGRADES

L 3,824,500.00

NOTE: Dollar Amounts in the "Amount” Column Include Engineering Costs for tems
A.1 through A.5 Only

- P~ avretsly
”~
S.D. KALLMAN, L.P. $4

ENGINEERS AND ENVIRONMENTAL CONSULTANTS

1106 SOUTH RAYS, SWTE 101

AQUND ROCK, TEXAS 78864 f"%‘.
PHONE: {512) 218-4404  FAX: (512} 218-1868 ) O.'-;‘P QL #
sleve@sdkaliman.com "4\6\ \S‘..é: Q[STE?&.’-'O@ 4

“\?ﬁ”ﬂh&-‘:\*‘f’ -1




APPENDIX C.2
PROJECT NO. 1

CITY OF MARBLE FALLS WATER TREATMENT PLANT

PROBABLE ESTIMATE OF COST FOR
PHASE 4 IMPROVEMENTS

GRAVITY FILTERS AND RAW WATER PUMP IMPROVEMENTS FOR

6.3 MGD TOTAL PLANT CAPACITY AND

ALTERNATE COSTS FOR EXISTING PLANT UPGRADES

_ Conceaptual X Preliminary . Final Page 1 of 2
Prepared by. __Steven O. Kallman, P.E., R.P.L.S. Date: March 21, 2016
PROJECT: Martle Falls Water Treatment Plant Improvemants Phase 4
LOCATION: Installation of Two Gravity Filters and Threa Raw Water Pumps
CLIENT NAME: City of Marble Falls
CLIENT ADDRESS: 800 3rd Street, Marble Falls, Texas 78654
CLIENT PHONE: {830} 798-6265 for Eric Belaj, P.E.
'Ne. ] liem/Description | Unit T UnitPrice | Quantity Amount
GRAVITY FILTERS - ONE EACH
1_|Mobilization, Bonds and Insurance LS. |$ 15500000 1 155,000.00
Excavations and Compacted Fill at Filtars
2 Foundation LS. |$ 18900000 1 189,000.00
3 |33-4" X 299" X 21-11" Tall Reinforced LS. |$% 42000000 1 $ 420,000.00
Concreta Dual Filter Cells and Pips
Gallery
4 |Masonry Work at New Filter Building LS |$§ 94,500.00 1 $ 94,500.00
5 [Metal Roolfing at New Fiiter Building L.5. $ 63,000.00 1 $ 63,000.00
Filter Face Piping, Valves and Piping LS |$ 29500000 1 $ 295,000.00
Supports
7 _|Yard Piping and Connections LS. |3 20,000.00 1 [ 20,000.00
8 |Gravity Filter Equipment for Two Filtar LS. |$ 460,000.00 1 5 460,000.00
Calls, Including Underdrain Systems,
Media Retainer Plate, Air Header Piping,
Alr Compressor, Wash Troughs, Filter
Media, Filter Control Systems, Automatic
Valvas and Startup Services - 3 MGD
Capacity
9 |installation of Gravity Filter Equipment LS $ 170,000.00 1 $ 170,000.00
10 |Backwash Pump for New Gravity Filters LS. |§ 80,000.00 1 $ 80,000.00
11 |Electrical and VFD for Backwash Pump LS. |$ 100,000.00 1 $ 100,000 00
12 |Erosion Control L.S. & 5,000.00 1 $ 5,000.00
13 |Stabilized Construction Entrance L.S. $ 4,000.00 1 $ 4,000.00
14 |Restoration and Revegetation L.S. $ 7,500.00 1 $ 7.500.00
15 |Construction Staking LS. $ 4,000.00 1 $ 4,000.00
16 |Plant Startup LS. |§ 1500000 1 5 15,000,00
17 |Painting and Coatings at Piping L.S. $  64,000.00 1 $ 64,000.00
SUBTOTAL ESTIMATED GRAVITY FILTER CONSTRUCTION COST| $ 2,146,000.00
RAW WATER INTAKE PUMP IMPROVEMENTS - 2 EACH
1 |F|emova Existing Raw Water Pumps LS. 45,000.00 3 $ 45,000.00
2 |Inslall 3 Each 2,400 GPM Pumps LS. |$ 475.000.00 1 3 475,000.00
3_|install S5 Anti-Vortex Plates LS |$ 75.000.00 1 $ 75.000 00
4 |Remove and Replace Existing Piping and| L.S. £5,000.00 1 $ 85,000.00
Valves at Two Pumps
Electrical & 3 Each VFD's_ LS. 1% 350,000.00 1 3 350,000.00
g;'i':g'g and Caatings at Pumps and LS. |$ 2600000 1 $ 26,000.00
SUBTOTAL ESTIMATED RAW WATER PUMP CONSTRUCTION COST| § 1,056,000.00
TOTAL ESTIMATED GRAVITY FILTER & RAW WATER PUMP CONSTRUCTION COST| § 3,202,000.00
BASIC ENGINEERING SERVICES| § 384,000.00
INSPECTION SERVICES| $ 20,000.00
O&M MANUALS| § 8,500.00
TOTAL ESTIMATED PROJECT COST - GRAVITY FILTER AND RAW WATER PUMPS| $ 3,614,500.00




APPENDIX C.2
PROJECT NO. 1A

CITY OF MARBLE FALLS WATER TREATMENT PLANT

PROBABLE ESTIMATE OF COST FOR
PHASE 4 IMPROVEMENTS
GRAVITY FILTERS AND RAW WATER PUMP IMPROVEMENTS FOR
6.3 MGD TOTAL PLANT CAPACITY AND
ALTERNATE COSTS FOR EXISTING PLANT UPGRADES

_ Conceptual X Praliminary _ Fina! Page 2 of 2
Prepared by: __Steven D. Kallman, P.E, RP.L.S. Date: March 21, 2016
PROJECT: Marble Falls Water Treatment Plant Improvements Phasa 4
LOCATION: Installation of Two Gravity Filters and Three Raw Water Pumps
CLIENT NAME: City of Marbla Falis
CLIENT ADDRESS: 800 3rd Stresl. Marble Fal's, Texas 78654
CLIENT PHONE: {B30) 798-6265 for Eric Belaj. P.E.
[ No. | Item/Description | unit | UnitPrice | GQuantity | Amount
BELOW ARE ESTIMATED COSTS FOR EXISTING WATER TREATMENT PLANT UPGRADES:
A1 gﬁg’::e Chioring Injectors and Feed Ls. |s 7300000 1 $ 73,000.00
Install Ultrasonic Meters in Yard Piping in
A.2 |2 Locations to Improve Treatment LS. |§ 90,000.00 1 $ 80,000 00
Operations, Install Wiring and SCADA
A.3 |Install "Flow Pacing® Equipment on LS. |& 202,000.00 1 $ 202,000 00
Chemical Feed System. Install Wiring
and SCADA

Install Upsized Chemical Fead Sysiem
Pumps, Tanks and Spars Pumps and LS (% 23800000 1 $ 238,000.00
Tubes

Furnish and Install Equipment to Replace
Filter Media and Underdrain System, to
Include Filter Control System, Level
Transmitters, Loss-of-Head Transmitters,
Mag Effluent Flow Meters, Mag B/W
Flow Meter and Turbidimeters, Air Scrub
System for the 3 Existing Filters, Repair
Miscellaneous Related Paris on Existing I
A5 |Underdrain, Grouting and Installation of LS § B90.000.00 1 $ 890,000.00
Underdrain Securement Hardware.
Fumish and Install Required Filter
Influent Valves, Filter-to-Waste Valves,
Aate-of-Flow Control Valves, Including all
Filter Face Piping and Fittings and
Coatings. Install all Electrical Conduits
and Wiring from the Filter Control
Console to all Valve Actualors

SUBTOTAL ESTIMATED WATER TREATMENT PLANT UPGRADES| § 1,493,000.00

TOTAL ESTIMATED PROJECT COST = GRAVITY FILTER, RAW WATER PUMPS AND $
EXISTING WATER TREATMENT PLANT UPGRADES

NOTE: Dollar Amounts in the “Amount” Column Include Engineering Costs for ltems
A.1 through A.5 Only

A4

5,107,500.00 H

-t
.-1
A Y
5.D. KALLMAN, L.P. ' %)
ENGINEERS AND ENVIRONMENTAL CONSULTANTS f' et KALLMAﬁu g
1106 SOUTH MAYS, SUITE 101 P usmrerer Y]
ROUND ROCK, TEXAS 78864 I f' 2% 40762 S/ I
PHONE; {512) 218-4404  FAX: (512) 218-1868 &Ly "

sieve @sdkaliman.com "?“;:?-fejs']‘ 9@&?\\}:




APPENDIX D

NEW WATER TREATMENT PLANT
AND WATER LINE SOUTH OF LAKE MARBLE FALLS
PROJECT SHEETS FROM THE CITY’S CIP
AND 2015 - 2019 CIP UPDATE MAPS
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APPENDIX E

FLATROCK SPRINGS
MASTER PLAN
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