
Exhibit CC 

 

to Development Agreement 

 

Utility Agreement 
 

  































































- 27 - 

EXHIBIT NO. 1 
LIST OF PROPOSED INFRASTRUCTURE IMPROVEMENTS SUBJECT 

TO OVERSIZING BY NBU 
 

Potable Water System  

• 1.5m gallon elevated storage tank to 2.5m gallon elevated storage tank 
• Proposed 12-inch and 16-inch Pressure Zone 5 water mains to a proposed 24-inch and a 

36-inch water main (equivalent capacity of a 36-inch water main) to accommodate an 
additional flow of 5,000 gallons per minute through the Property to NBU’s water main(s) 
along Loop 337 

• Other 12-inch and 16-inch water mains as may be defined by NBU for future oversizing 
to support surrounding areas. 

• Potential oversizing of pumps and controls at the high service pump station proposed for 
serving areas of the Property within Pressure Zone 4. 

 

 
Sanitary Sewer System 

• Potential oversizing of internal gravity sewer mains and lift stations to serve adjacent 
undeveloped areas north and west of the Property. 

• Potential oversizing of sewer segments S1 through S6 should NBU elect to remove and 
replace the existing 18-inch gravity sewer main extending through the Property to the 
existing Bleiders Creek Lift Station. 

• Potential oversizing of alternative alignments of an gravity outfall sewer main from the 
Property to a relocated GWWTP, a new Bleiders Creek Lift Station and Force Main. 
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82 acres

Resort Planning Area Acreage:    49 acres
Maximum Overall Impervious Cover:   65%

Note: 
Future ROW, and Parks are included in acreages. 

    
    
 
  

Town Centre Planning Area Acreage:   30 acres
High Density Residential Planning Area Acreage:  55 acres
Nbhd. (Mixed Density) Residential Planning Area Acreage:   1567 acres
Large Format Retail Planning Sub Area Acreage:

89 acresMixed Use Employment Planning Sub Area Acreage:

6000 units

l 
l 

Minimum Overal Park Acreage: 480 acres
Minimum Overal Regional Park Acreage: 100 acres
Maximum Overall No. of Dwelling Units:
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Town Centre Planning Area Acreage:   30 acres

Approximate Potential Development Statistics. 

High Density Residential Planning Area Acreage:  55 acres
Nbhd. (Mixed Density) Residential Planning Area Acreage: 1567 acres
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WORD BORCHERS TRACT 
Utility Engineering Report – Water and Sewer Infrastructure  August 2011 

I. EXECUTIVE SUMMARY 

 The Word Borchers Tract, a 2,400± acre multi-use development is located in northern 

New Braunfels, outside of Loop 337.  This tract is located within the limits of the Comal 

County Water Control and Improvements District No. 1 established by legislative action 

during 2009.  This property is located over the Edwards Aquifer Recharge Zone and all 

development activities will be in accordance with rules and regulations established for the 

Edwards Aquifer Recharge Zone. 

 

 Development of this property will include a mix of residential and commercial land uses 

and is expected to occur over a 25-30 year period.  The land use plan for the Word 

Borchers Tract that will be incorporated into a Development Agreement with the City of 

New Braunfels is included as Exhibit 1, Master Framework Plan, and as attached as 

Exhibit 5 to the Utility Construction Cost Sharing Agreement.   Information from the 

Master Framework Plan was used to prepare Exhibit 2 (Intensity of Utility Service and 

Phasing Exhibit) that identifies the distribution of utility service requirements and reflects 

the preliminary phasing plan for the development.  The development is requesting 

extension of water and sanitary sewer service from New Braunfels Utilities (NBU).  The 

full build-out of the property is projected to require an estimated 6,724 Living Unit 

Equivalents (LUE’s) of sanitary sewer service and an estimated 7,680 LUE’s of potable 

water service. 

 

 The local contact for the developer of the Word Borchers Tract is Ms. Tiffany Lacey.  

Her local contact information is provided below: 

 
 
    Ms. Tiffany Lacey 
    ASA Properties LLC 
    396 North Seguin Avenue 
    New Braunfels, TX  78131 
    Phone:  (512) 761-0061 
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WORD BORCHERS TRACT 
Utility Engineering Report – Water and Sewer Infrastructure  August 2011 

 Ms. Lacey will be the primary contact for this project. 

 

 Sanitary sewer proposed to serve this tract will require extension of a 27-inch gravity 

sewer main from this property to the existing Blieders Creek Lift Station.  Sewer flows 

from the Word Borchers Tract will be transferred to the Gruene WWTP for treatment.  

New on-site gravity mains, 8-inch to 27-inches diameter, three (3) new lift stations and 

force mains, and connections to two (2) existing gravity sewer mains will provide the 

sewer infrastructure required to support development of this property.  Discussions with 

NBU staff reflect that the two (2) existing sewer mains each have 200 of available 

capacity that can be utilized to support the first 2-4 years of development.  The developer 

is requesting that NBU provide an additional 300 LUEs of temporary sewer service 

capacity within the each of the two existing sewer mains for five years.  This will enable 

the development to generate adequate activity to support the financial burden of the off-

site sewer main construction. 

 

 The proposed development of the Word Borchers Tract will occur across water system 

Pressure Zones 4 and 5.  Development of the property will require construction of new 

elevated storage capacity of 1.5 million gallons in the two pressure zones to meet the 

needs of the residential and commercial properties.  A potable piping network 

incorporating primary trunk water mains sized 12 to 36-inches within the two Pressure 

Zones will be required to provide adequate flows and pressures to the proposed 

development, and to provide adequate capacity for additional flows to support the new 

water treatment plant proposed by NBU north of this property..  Preliminary discussions 

with NBU staff suggest that adequate capacity exists to support initial growth within the 

property for approximately 400 LUEs, or 3-4 years.  This will enable development to 

begin prior to expenditures for significant infrastructure components are required. 

 

NBU has requested that this development oversize a few segments of its water mains to 

accommodate future flows (5,000 gallons/minute) from a new water treatment plant to be 
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WORD BORCHERS TRACT 
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located north of this development.  This will require oversizing of some 12 and 16-inch 

water mains to 24 and 36 inch mains to accommodate the additional capacity requested 

by NBU.   Also, NBU has requested that the elevated storage tank be oversized from 1.5 

mgallons to a 2.5 mgallons to accommodate future growth and provide supplemental 

capacity and support to its existing water system infrastructure.   All oversizing costs will 

be funded by NBU in accordance with its standard policies. 

 

II. GENERAL DEVELOPMENT 

The Word-Borchers Tract encompasses approximately 2,400-acres in northern New 

Braunfels and Comal County.  The property is generally bounded on the east by the 

Guadalupe River, the south by Loop 337 and existing subdivisions on the west by SH 46, 

and by several large, undeveloped acreage tracts to the north. 

 

This property is located entirely within the limits of the proposed Comal County Water 

Control and Improvements District No. 1 established by legislative action in 2009.  This 

property overlays the Edwards Aquifer Recharge Zone.  All development will be 

completed in accordance with rules applicable to development over the Edwards Aquifer 

Recharge Zone, as established in the Texas Commission on Environmental Quality 

(TCEQ) Chapter 213. 

 

Development of this property will include a mixture of residential, commercial and retail 

use.  Exhibit No. 2 illustrates the anticipated residential and commercial development 

areas within the property.  The rate of development will follow local demands supported 

by economic conditions.  Development of this property is expected to extend over a 

twenty-five to thirty year period.  Initially, the development will incorporate primarily 

single-family residential subdivision units with some limited commercial or retail 

developments.  Both types of development areas will utilize existing roads and utility 

infrastructure.  These existing roads and water and sewer lines will establish the initial 

growth patterns. 
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As noted in Exhibit 2, the revised roadway network has been established to define 

potential development areas and to reflect anticipated initial alignments of interior streets 

within the property.  These road alignments indicate the general traffic patterns through 

the property and are used to conceptually establish water service pressure zones and 

sanitary sewersheds for the property. 

 

Anticipated land uses include a mixture of residential and commercial developments.  

These broad classifications will include a variety of subcategories within both the 

residential and commercial classifications.  A listing of some anticipated project types are 

provided below. 

 

 Residential Developments 

• Single-family residential developments, home sizes ranging from 1,500-4,500 

square feet 

• Small, localized recreational facilities commonly found in residential 

developments, such as swimming pools, tennis courts, soccer fields, mixed-

use parks, etc. 

• Elementary and/or middle schools 

• Churches and related facilities 

 

  Commercial Developments 

• Large retail developments incorporating small shopping outlets, grocery 

outlets, and multi-purpose retail outlets 

• Small to medium office buildings 

• Medical offices, doctor offices 

• Service stations 

• Multi-family developments including apartments and town-homes 

• Restaurants 
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• Major utility infrastructure facilities (storage tanks, pump stations) 

• Town centers incorporating a mixture of all of the above types of retail and 

restaurant establishments 

• Secondary schools, including community schools and specialized educational 

facilities 

• Community athletic park facilities including parks, soccer and softball 

complexes 

• Hotels with specific river/water related activities 

 

 Multiple land use concepts have been developed to define the utility service requirements 

for the Word-Borchers Tract.  Based on the current conceptual land use concepts, it is 

estimated that the utility service requirements (Living Unit Equivalents – LUE’s) will be 

as noted below. 

 

• Residential use    5,520 LUEs (estimated) 

• Commercial/Retail/non-residential 1,204 LUEs (estimated) 

      6,724 LUEs – sewer 

      7,680 LUEs – water* 

 *includes approximately 8% for irrigation use, roadway medians and parkways, greenbelt 

and selected parks 

 

This conceptual development plan anticipates an average wastewater service demand of 

approximately 4.3 LUE’s per acre of developable land (estimated 1,567 acres, exclusive 

of roads, local parks, schools, greenbelts, exclusive of floodplain or detention pond 

areas).  Actual service requirements may vary depending on several factors such as 

residential lot sizes, density of multi-family areas, number of offices and restaurants, and 

types of retail and shopping areas.  It is anticipated that development and its service 
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requirements will average 75-125 LUE’s in the first 2-3 years, gradually increasing to an 

annual average of 150-300 LUE’s per year over the following 25-30 years. 

 

III. PROPOSED FACILITIES – WATER 

 A. Water Service Demand Requirements 

 The development of the Word-Borchers Tract will require potable water service 

connections in NBU’s Pressure Zones 4 and 5 (ref. Exhibit 2).  As noted 

previously, the development of the Word-Bochers Tract is estimated to require 

7,680 LUE’s of potable water service as build-out.  Based on conceptual layouts, 

these demands will be split among the two Pressure Zones approximately as noted 

below. 

 
  Pressure Zone 5 5,578* LUE’s (72.6%) 

  Pressure Zone 4 2,102* LUE’s (27.4%) 

 *Includes approximately 8% for landscape irrigation use, road medians, parkways, 
greenbelts, parks 

 

 These LUE requirements are preliminary and may be modified in future years as 

development patterns are more clearly defined.  For purposes of this utility 

service request, the proposed water infrastructure required to support the Word-

Borchers tract will be based on a total service requirement of 7,680 LUE’s for 

potable water.  NBU has indicated that they have adequate water supply to 

support this development without the developer providing or securing additional 

water rights, or access to available surface water sources. 

 
 B. Mains and Infrastructure 

 Development of the Word-Borchers tract will incorporate new water mains and 

storage facilities in Pressure Zone 5.  The first residential development units 

within Phase 1 are expected to occur in Pressure Zone No. 5.  These initial 

residential pods would to be located in the eastern portion of the property.  These 
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units would be served by an extension of the existing 12-inch water main from 

along Loop 337.  This main would be adequate to support the first 400 residential 

connections.  The first commercial/non-residential developments are anticipated 

to be located along Loop 337.  Similarly, these development units would connect 

to the existing 12-inch mains along Loop 337 for water service. 

 

 These initial development areas would incorporate multiple internal 8-inch and 

12-inch mains in accordance with NBU’s policies and in conformance with the 

Master Water Plan provided as Exhibit 3.  In addition to these internal lines, as 

illustrated in the Master Water Plan, a series of 12-to 36-inch mains, some that 

will be oversized by NBU, are proposed along the major roads to provide 

appropriate interconnections within the property.  These proposed trunk mains 

will be extended as development progresses.  Where appropriate, interconnections 

within smaller development areas will be made to maintain adequate fire flow 

capabilities and to minimize water quality concerns. 

 

 These service requirements will require additional off-site mains and water 

storage facilities to support long-term growth. 

 

Table 1.  Pressure Zone Requirements 

Infrastructure Pressure 
Zone 5 

Pressure 
Zone 4 

Totals 

LUE’s (ea) 5,578 2,102 7,680 

Total Storage (gal)  1.116 MG 0.420 MG 1.536 MG 

Average Day Demand * 3.90 MGD* 1.47 MG* 5.37 MGD* 

  *Assumes 3.5 persons/LUE – NBU requirements, for full build out. 

 

 Discussions with NBU staff indicate that the existing water system infrastructure 

has adequate capacity to support some initial development.  A confirmation of 
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available infrastructure capacity (water supply, water mains, storage and pump 

capacity) will be required to formalize a Utility Agreement for this development.  

The size of this proposed development and its 25-30 year development schedule 

will require NBU and the developer to closely coordinate growth including its 

future water supply capacities. 

 

 As development continues, the demand from this development will outstrip the 

existing available capacity from NBU's system.  NBU’s regulations require this 

development to provide and construct adequate facilities (mains, storage, etc.) to 

support its needs.  Based on projected demands, it is recommended that water 

storage facilities be provided for the NBU system as noted below. 

 

 Pressure Zone 5 (5,578 LUE’s) 1,115,600 gallons  

 Pressure Zone 4 (2,102 LUE’s)    420,400 gallons  

   Totals   1,536,000 gallons 

 

A 1.5 million gallon tank size is considered a standard size for elevated storage 

tanks.  It is recommended that this development provide a 1.5 million gallon 

elevated storage tank for Pressure Zone 5.  The required additional 36,000 gallons 

of additional storage capacity, if necessary, could be provided from existing NBU 

facilities, or could be included in future elevated storage tanks to be constructed 

within NBU’s future Capital Improvements Program over the next 20-25 years.  

This elevated tank would provide appropriate ground storage capacity to support a 

proposed high service pump station for areas within Pressure Zone 4. 

  

 NBU has requested that the proposed 1.5 mgallon elevated storage tank be 

oversized to a 2.5 mgallon elevated storage tank to provide additional capacity for 

future growth and provide additional support to its current infrastructure system.   

NBU will participate in the oversizing of this elevated storage tank in accordance 
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with its standard policies and the Utility Cost Sharing Agreement.  This oversized 

tank would enable NBU to remove the existing 250,000 gallon elevated storage 

along Loop 337 tank from service. 

 

 The new elevated storage tank and high service pump station improvements 

would require the developer to dedicate a 2-3 acre parcel to NBU for the proposed 

new elevated storage tank and pump station.  Final size of the facility site 

dedication would be confirmed as preliminary designs for each of these facilities 

are begun.  It is recommended that this dedicated parcel be located adjacent to the 

existing elevated storage tank to facilitate interconnections and minimize future 

piping and related electrical utility extensions for the high service pump station. 

 

 A series of 12 to 24-inch water trunk mains will be required to provide proper 

service and pressures to all areas of the Word-Borchers tract.  These mains will 

generally be located along the proposed roadways throughout the development.  

As illustrated in the Master Water Plan (Exhibit 2), some internal 12-inch mains 

are recommended to maintain appropriate service levels within the development.  

These mains will also follow internal roads, with final alignments to be 

determined as development units are further defined and platting begins. 

 

 The required water main sizes as defined in NBU’s current regulations (Article 2 

2.9.2.A) for each of the Pressure Zones are noted below in Table 4.   

 

 

P:\76\20\04\Word\Report\110803a1.doc 9 



WORD BORCHERS TRACT 
Utility Engineering Report – Water and Sewer Infrastructure  August 2011 

Table 2.  Water Main Capacity Requirements 

Pressure Zone 5 5,578 LUEs*  @ 3.5 persons/LUE 

Avg. Daily Flows 200 gal/persons/day 2,711 gal/min 

Peak Daily Flows 530 gal/persons/day 7,185 gal/min 

Peak Hour Flows 900 gal/persons/day 12,202 gal/min 

Pressure Zone 4 2,102 LUEs* @ 3.5 person/LUE 

Ave. Daily Flows 200 gal/persons/day 1,022 gal/min 

Peak Daily Flows 530 gal/persons/day 2,708 gal/min 

Peak Hourly Flows 900 gal/persons/day 4,600 gal/min 

*Reflects full build out of development. 

 

 Under NBU’s current regulations (Article 2.9.2A), allowable velocities for 

domestic use and fire flow conditions are 5 ft/sec. and 10 ft/sec respectively. 

 

Table 3.  Water Main Capacities 

Main Size 5 ft/sec* 10 ft/sec** 

8” 783 gpm 1,567 gpm 

12” 1,762 gpm 3,525 gpm 

16” 3,133 gpm 6,266 gpm 

24” 7,050 gpm 14,100 gpm 

30” 11,015 gpm 22,030 gpm 

36” 15,862 gpm 31,724 gpm 

*Domestic use conditions 
**Fire Flow conditions 

 

 Fire flows will be defined by the type of development (residential, commercial, 

etc.) and if internal fire sprinkler systems are provided as part of the building 

construction.  The 2009 International Fire Code provides recommendations for 

minimum fire flow rates of 1,500 – 2,000 gallons per minute which have been 
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used in development of this Master Water Plan.  The required water main flow 

capacities for each Pressure Zone are summarized in Table 4 below. 

 

Table 4.  Required Water Main Equivalents Sizes (2.6.2A) 

 Pressure Zone 5 Pressure Zone 4 

LUE’s (3.5 persons/LUE) 5,578* 2,102* 

Ave. Daily Flow 2,711 gpm 1,022 gpm 

Peak Day Flow 7,185 gpm 2,708 gpm 

Peak Day & Fire Flow (residential) 8,685 gpm 4,208 gpm 

Peak Day & Fire Flow (commercial) 9,185 gpm 4,708 gpm 

Peak Hour Flow 12,202 gpm 4,600 gpm 

Peak Day & Fire Flow (residential) 1-12”, 1-24” 1-16” 

Peak Day & Fire Flow (commercial) 1-12”, 1-24” 1-16” 

Peak Hour Flow  1-24”, 2-16” 1-12”, 1-16” 

*3.5 persons/LUE, reflecting full build out of the development. 

 

 The sizes identified in the tables above are based on flow in one direction only.  

Connections to existing mains within NBU’s water system will enable this 

development to reduce the sizes of water mains needed to serve development 

within each Pressure Zone.  The recommended connections to NBU’s existing 

infrastructure are provided below. 

 

 Pressure Zone 4 

• Connect to existing 12-inch mains on Oak Run Parkway and Loop 337 

• Provide a new 16-inch main from the new water storage facility to provide 

service to areas within Pressure Zone 4. 
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 Pressure Zone 5 

• Provide new 16-inch and a 24-inch main from proposed elevated storage 

facility along Loop 337 

• Provide two 12-inch main connections to the existing 12-inch mains along 

Loop 337 

• Connect a 16-inch main along a future north-south arterial road expansion of 

River Road to a future water main extending from NBU's proposed water 

production facility north of this development 

 

These recommended connections to existing and future water mains will provide 

adequate circulation of flows within the Word-Borchers tract and surrounding 

developments, minimizing concerns over water quality within the water mains. 

 

Previous review meeting discussions with NBU has requested that this 

development’s potable water system infrastructure be designed and constructed  

to provide an additional 5,000 gallons per minute of flow capacity through the 

development within its piping infrastructure from north to south.  This additional 

capacity would be carried through oversized mains along the two North-South 

arterial roads within the Word Tract.  The additional capacity will require the 

proposed 12 and 16-inch mains to be oversized to 24 and 36-inch sizes to provide 

the requested flow capacity.  The oversizing of these mains will be funded by 

NBU under its standard policies. 

 

 C. Hydraulic Analyses 

 The proposed water mains identified in the Master Water Plan were determined 

through preliminary calculations and initial hydraulic analysis.  NBU staff has 

indicated that adequate available capacity to meet currently anticipated demands 

in the first 2-3 years of 400-500 LUEs exist in its current water system 
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infrastructure.  The proposed water main size determinations also included a 

review of potential connections internal to the Word Borchers Tract. 

 

 Information provided in Tables 1 to 4 was used to establish main sizes for internal 

loops within the property.  Based on this data, the Master Water Plan provides 

that the majority of the primary water mains would typically be 12-inch mains.  It 

is not recommended that water mains be provided on both sides of the internal 

major roads within the same pressure zone.  Use of parallel mains would not 

reduce main sizes from 12-inch due to fire flow requirements within the 

development.  The use of parallel mains along on both sides of all internal roads 

would yield lower average flows throughout the water mains within the 

development, potentially resulting in lower water quality in the larger mains, and 

increasing the amount of system flushing by NBU to maintain desired water 

quality.   

 

It is recommended that NBU and the developer coordinate the location and 

alignments of future potable water service mains along the larger arterial roads 

within proposed commercial pods to provide appropriate service connections and 

access.  This will minimize the installation of short, dead-end mains that would 

require constant flushing by NBU to maintain water quality to its customers. 

 
 D. Oversizing 

 The water mains and storage facilities identified in this report and on the Master 

Water Plan are sized to provide appropriate capacities to serve this development.  

The adjacent undeveloped areas and their potential service needs have not been 

included in any calculations or water main alignments. 

 

 There are limited water infrastructure facilities associated with the Word Borchers 

Tract that could be oversized by NBU to benefit surrounding areas including 
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existing developments.  Infrastructure facilities that could be oversized by NBU 

as part of its long-term infrastructure network are identified below. 

 

• 12 and 16-inch main along the primary north-south arterial roads to support 

the requested flows of 5,000 gallons/minute from NBU’s future water 

treatment plans 

• 12-inch main (Pressure Zone 5) along Loop 337 

 

IV. PROPOSED FACILITIES – SEWER 

 A. Sewer Service Demand Requirements 

 Flows from the Word-Borchers tract, located north of Loop 337, will be treated at 

NBU’s existing Gruene WWTP.  The property has three primary sewersheds, two 

of which have an existing sewer main crossing through the sewersheds.  Each of 

these mains provides service to existing developments.  Discussions with NBU 

staff reflect that these two existing sewer mains have available un-allocated 

capacity of approximately 200 LUEs that would be reserved for use by the Word 

Borchers Tract’s developments to support initial phases of the development. 

 

 Under NBU’s current guidelines, the proposed sanitary sewer service 

requirements of 6,724 LUEs at full build-out will generate an average daily dry 

weather flow of 3,269 gallons per minute (gpm), or 4.50 MGD. 

 

 ADF = (6,724 LUE’s) (3.5 persons/LUE) (200 gal/day/LUE) = 4,706,800 gal/day 

 

 The three primary sewersheds illustrated in Exhibit 3 – Preliminary Sewersheds 

are generally described below. 
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• East – Approximately 34% of the property, encompassing an estimated 536 

acres of developable land with an estimated 2,168 LUE’s of service, generally 

extending from east of River Road to the Guadalupe River. 

• North – Approximately 40% of the property, encompassing an estimated 619 

acres of developable land, with an estimated 2,312 LUE’s of sewer service 

demands.  This sewershed includes an existing 15-18-inch main generally 

paralleling Blieders Creek, extending to the northwest corner of the Word 

Borchers Tract. 

• South – Approximately 26% of the property, encompassing an estimated 411 

acres of developable land, with an estimated 2,244 LUE’s of sewer service 

demands.  This sewershed includes an existing 12 to 18-inch gravity main 

generally paralleling a tributary of Blieders Creek, extending to an existing 

subdivision at the southwest corner of the Word Borchers Tract. 

 

Table 5.  Sewershed Requirements 

Sewershed Acres LUEs* Average Daily Flows* 

North 619 2,312 1.62 MGD* 

South 411 2,244 1.57 MGD* 

East 536 2,168 1.52 MGD* 

Totals 1,566 6,724 4.71 MGD* 

*reflects full build out of development. 

 

 These primary sewersheds have been broken into smaller sub-sewersheds for an 

analysis of the development’s sewer service demands, and for use in the sizing of 

sewer mains and lift stations required to serve this property.  The Master Sewer 

Plan is provided as Exhibit 4.  Preliminary sewer main sizing calculations are 

provided in Exhibit 5.  A summary of the estimated sewer flows by primary 

sewersheds is provided in Table 5 above. 
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 B. NBU Service Capabilities 

 As noted previously, all sewer flows generated from the Word Borchers Tract will 

be treated by the Gruene WWTP.  The two existing gravity sewer outfalls were 

constructed to serve developments west of the Word Borchers Tract.  Discussions 

with NBU’s staff indicate that each of these gravity mains have an estimated 200 

LUE’s of un-assigned and available capacity that can be reserved for the Word 

Borchers Tract. 

 

 Also, discussions with NBU staff indicated that the Blieders Creek Lift Station 

and force main and the Gruene WWTP each have approximately 45-50% of their 

design capacity available and uncommitted at the time of this report.  Full build-

out of this property is expected to require expansions and/or upgrades to both 

facilities to support the anticipated development through its completion. 

 

 Development of the Word Borchers Tract is projected to take 25-30 years to 

complete.  The rate of internal development will vary with economic conditions.  

A preliminary projection of the internal growth of service requirements is 

provided in Table 6. 

 

Table 6.  Preliminary Development Growth Projections  

Sanitary Sewer Service 

Period Sewer Service Demands 
(LUE’s) 

Cumulative Sewer 
Service Demands 

2012-2016 750 750 

2017-2021 1,250 2,000 

2021-2026 1,475 3,475 

2026-2036 1,575 5,050 

2031-2036 1,674 6,724 

Totals 6,724 6,724 
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 These preliminary growth projections indicate that within the next five to ten 

years, NBU will need to begin planning and design of the expansion of its Gruene 

WWTP and the Blieders Creek Lift Station and Force Main system.  These 

expansions will fit within NBU’s planning period for the next Capital 

Improvements Plan and can be considered in the calculation of its impact fees.  

This planning process will enable NBU to recoup its costs for the expansion of the 

treatment plant, the Blieders Creek lift station and force main and related outfall 

mains from new development within the Word Brochers tract and surrounding 

developments. 

 
 C. Proposed Mains and Infrastructure 

 The Preliminary Development Growth Projections provided in Table 6 are used to 

determine gravity main, lift station and force main sizes necessary to serve the 

Word Borchers Tract.  The Master Sewer Plan provided as Exhibit 4 illustrates 

the proposed alignments and sizes of the gravity sewer mains and the 

recommended location of the three new lift stations and force mains for this 

development. 

 

 The north and south sewersheds will utilize gravity sewer mains generally 

paralleling the existing sewer mains crossing the property that are providing 

sewer service to areas west of this property.  As noted in the Master Sewer Plan, 

the onsite mains will vary in sizes from 8 to 27-inches.  A 27-inch outfall is 

proposed to transfer flows from this property to the existing Bleiders Creek Lift 

Station for eventual treatment by the Gruene WWTP.  The sewer main sizes 

reflected in the Master Sewer Plan are sized to meet the needs of the Word 

Borchers Tract only, and do not include capacity for undeveloped parcels north or 

west of the property. 
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 Preliminary sizing calculations for the Master Sewer Plan are provided in Exhibit 

5.  These calculations are based on NBU’s current design standards and design 

criteria. 

 

 The anticipated sanitary sewer flows generated within the East Sewershed will be 

transferred by three lift stations and force mains to the proposed gravity mains 

along Bleiders Creek.  These three lift stations will have design capacities as 

noted below. 

 

• North Lift Station  356 LUE’s (94 acres) 

• Resort Lift Station   1,311 LUE’s (309 acres) 

• East Lift Station   421 LUE’s (112 acres) 

 

 The preliminary sizes and alignments of the gravity sewer mains, lift stations and 

force mains will be confirmed during final designs and platting of the various 

units of the property.  Any revisions to the preliminary sizes will be coordinated 

with NBU and, if appropriate, revisions to the Master Sewer Plan for the Word 

Borchers Tract will be completed in accordance with NBU’s governing 

regulations. 

 

 The design slopes used in the sewer design calculations are based on available 

aerial topography and assumed an average depth of 12 feet for downstream and 

upstream invert elevations.  The calculated slopes were reduced by 10% to 

provide a safety factor for design and master planning of infrastructure.  Final 

designs of all gravity mains will include field surveys to confirm grades and 

elevations, and to identify potential conflicts with other utilities and drainage 

structures. 
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 Construction of the first subdivision units for Phase I will include construction of 

a large detention pond required by the City of New Braunfels on the southern 

tributary of Blieders Creek.  This detention pond will aid in reducing downstream 

flows in the Blieders Creek during larger rainfall events within the City of New 

Braunfels.  As illustrated on Exhibit 4, the detention pond depending on storm 

event size and intensity is anticipated to store accumulated stormwater 

approximately 1,100 feet upstream of the dam, potentially inundating a portion of 

the existing southern 12-inch sewer main and the proposed new sewer main 

Segment S-7. 

 

 Construction of this detention pond will require a retrofit of the existing manholes 

to preclude direct inflow from ponded water behind the dam.  The existing sewer 

main trench will have to be reconstructed and backfilled with appropriate 

materials, constructed keyways, and other features to prevent water seepage along 

the existing piping that could potentially undermine the proposed dam structure.  

Similar construction techniques and materials will be required for the proposed 

Segment S-7 for similar reasons. 

 

 The size and width of the proposed detention pond dam has not been preliminarily 

defined at this time.  It is estimated that 100-120 feet of the existing 12-inch sewer 

main and the proposed Segment S-7 will be located under this new detention dam 

structure.  It is proposed that the new sewer main be installed in steel sleeving to 

provide NBU with the ability to remove the portions of the new sewer main under 

the dam for service.  It is recommended that NBU consider a similar sleeve for its 

existing 12-inch main that would be located under the new detention dam 

structure. 

 

 If NBU is concerned about multiple mains located under the detention dam 

structure, an alternate construction scenario could be considered.  The proposed 
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Segment S-7 would be installed generally as shown in Exhibit 4.  The sewer flows 

from the existing southern 12-inch sewer main would be diverted into Segment S-

7 at its intersection with Segment S-13 at the upper or western end of the 

detention pond, and carried through the detention pond limits.  A new flow 

diversion structure would be constructed near the eastern end of Segment S-7 to 

re-divert appropriate flows back into the exiting 12-inch main.  The Segment S7 

sewer main would require an overizing to accommodate the flows of the existing 

12-inch main (726 LUEs per NBU) of its ultimate flows would be increased from 

an 18-inch to a 21-inch main.  The costs associated with this oversizing would be 

shared by the developer and NBU in accordance with NBUs current regulations.  

The limits of this possible sewer main alternate are shown on Exhibit 4 (Segment 

7A). 

 

 D. Hydraulic Analyses 

 The preliminary sewer main designs are based on NBU’s current design criteria, 

Section 2.9.3 Wastewater Systems.  The calculations provided in Exhibit 5, utilize 

standard PVC Pipe (8”-18”) and Reinforced Plastic Mortar Pipe (ASTM D3262, 

“Hobas Pipe” - 21” and larger) for gravity sewer mains, and either PVC or HDPE 

for the force mains. 

 

 The sewer calculations reflect that all generated sewer flows for this property will 

be transferred to the Blieders’ Creek Lift station by a single new, 27-inch outfall 

main (S-1 to S-5).  Three lift stations within the East Sewershed will transfer 

flows to other on-site gravity mains connecting to the outfall segments.  An 

alternate solution to these on-site transfers would require a separate outfall from 

the eastern portion of this property through developed areas, extending a new 15-

18-inch sewer main to the existing gravity main at the Gruene WWTP.  This 

alternate outfall option would only eliminate one (East Lift Station) of the three 

lift stations proposed for the eastern portion of this development.  For purposes of 
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securing a formal utility agreement with NBU, the Master Sewer Plan reflects 

only a single, 27-inch gravity sewer outfall to the Blieders Creek Lift Station. 

 

 The hydraulic calculations reflect the sanitary sewer infrastructure required to 

support an estimated 1,567 acres of developable land.  These calculations assume 

that areas within the 100-year floodplain and Greenbelts along Blieders Creek are 

not developed, and all roadways are not included in the infiltration and inflow 

calculations. 

 

 The property’s three sewersheds were further subdivided into smaller sub-

sewersheds for use in sizing calculations for the proposed sewer infrastructure.  

Flow capacity requirements for each of the gravity mains and lift stations/force 

mains are provided in Exhibit 5.  The calculations reflect that the proposed mains 

and force mains shown on the Master Sewer Plan will provide adequate capacity 

to serve the proposed development.  For most of the proposed on-site sewer mains 

and force mains, there is little surplus capacity available to support additional 

sewer flows from surrounding developments under current NBU design 

guidelines. 

 

 The NBU staff has confirmed that the two existing sewer mains have 200 LUEs 

of un-assigned capacity that can be reserved for the Word Borchers Tract.  The 

information on the existing two sewer mains provided by the NBU staff also 

reflects these two mains are currently serving from approximately 20% (Southern 

12-inch main) to 50% (northern 15-18-inch main) of their available, reserved 

capacities. 

 

 It is requested that NBU allow the Word Borchers Tract to temporarily borrow an 

additional 300 LUEs from each existing sewer mains for five years.  This 

additional capacity will enable the existing infrastructure to support new 
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development within the Word Borchers Tract and to generate sufficient revenues 

for the construction of the proposed outfall segments S1 to S7. 

 

 E. Offsite Improvements 

 As illustrated in the Master Sewer Plan, the Word Borchers Tract will require the 

capacity of 27-inch gravity main to support its anticipated development.  The 

Master Sewer Plan reflects this requirement, and identifies a proposed off-site 

gravity sewer outfall extending approximately 6,600 feet to the Blieders’ Creek 

Lift Station. 

 

 The Blieders’ Creek Lift Station, its force main, and the Gruene WWTP have 

approximately 40% to 50% of unused or non-committed capacity.  These facilities 

will require expansions and/or upgrades to provide adequate sewer service for the 

entire Word Borchers Tract.  Improvements to these facilities will not be required 

for several years, giving NBU an opportunity to incorporate them into its next 

Capital Improvements Plan, and subsequently its next set of impact fee 

calculations. 

   

 Construction of the proposed 27-inch outfall sewer main regardless of options 

will require the developer and NBU to closely coordinate to complete designs and 

to identify new easements for acquisition by NBU.  The Master Sewer Plan 

reflects the 27-inch outfall alignment would be constructed generally parallel to 

the existing 18-inch gravity main.  This is expected to require a new 15 to 20-foot 

permanent sewer easement, and a temporary 20 to 30-foot construction easement 

to build the new sewer main.  The requirement for securing these easements will 

need to be defined in the final utility agreement for this property.  It is 

recommended that the securing of these easements be provided by NBU (and City 

of New Braunfels) as these entities have eminent domain authority to support the 

acquisition of the necessary easements. 
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 An alternate option to providing a parallel outfall main to the Bleiders Creek Lift 

Station would be for NBU and the developer share in the costs of removing the 

existing 18-inch outfall sewer main and replacing it with a single 36-inch sewer 

main.  Both NBU and the developer would share in these costs.  It is 

recommended that the cost sharing be distributed on an LUE basis to more 

accurately reflect the required capacity assignments of the two parties.  This 

remove and replace option could utilize the existing sewer easements, possibly 

only requiring the need for NBU and the City of New Braunfels to secure 

temporary construction easements to complete the construction. 

 

 Construction of the parallel outfall sewer main will require coordination and 

construction permits from Texas Department of Transportation (TxDOT, Loop 

337 crossing), NBU and the City of New Braunfels (street/road crossings, 

floodplain permits.)  Securing these permits would be the responsibility of the 

developer, with coordination by NBU. 

 

 F. Oversizing 

 The proposed sewer infrastructure shown in the Master Sewer Plan is projected to 

have very little surplus capacity that would be available for surrounding 

developments. 

 

 Should NBU be interested in oversizing mains for future surrounding 

developments, the following sewer mains are suggested for oversizing. 

 

   S-1 through S-6 

   N-1 through N-9, N-13, N-14 

   E-11 and E-13, North Lift Station 
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 These mains could be extended through the Word Borchers Tract to provide 

service to the undeveloped tracts to the north.  Any oversizing requested by NBU 

would be reimbursed to the developer under NBU’s current regulations. 

 

V. RECOMMENDATIONS 

Development of the Word Borchers Tract will require new water and sewer infrastructure 

facilities over the next 25-30 years.  Initially, NBU’s existing water and sewer mains and 

facilities appear to have adequate and available capacities to support 400-750 LUEs of 

development.  The use of these available capacities will enable both the NBU and the 

development to begin construction without extensive and significant capital investments.  

Use of the available capacities will enable NBU to update its Capital Improvements 

Program to include this development, providing for its ability to provide proper and 

adequate service to its new customers.  Also, use of existing capacity will provide 

adequate time to secure additional off-site easements and sites for water storage and 

pumping facilities in advance of proposed construction. 

 

The Master Water and Sewer Plans identify the required improvements for this 

development.  Facilities that could be easily oversized to support surrounding areas have 

been identified in this report.  It is suggested that NBU evaluate its long range plans to 

identify which of these Word Borchers Tract infrastructure projects should be oversized 

to provide optimal solutions for water and sanitary sewer service to the area. 
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EXHIBIT 1 
Master Framework Plan 
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Vision Scenario 5C - 18 July 2011
Land Use Area Low Density High Density Town Centre Total Residential

Total Acreage 2.25210.51.551.2911

Average Density 5.48.113.028.3

Product Types dwellings % Mix dwellings % Mix dwellings % Mix dwellings % Mix

3 St. MU Apt/Unit - Base. %195%00195——

3 St. Apt/Unit. - No Base. %6423—%92423—
3 St. Apt/Unit - Base. 195 4% 795 71% — 989 17%

Townhome 250 6% —— 250 4%

Row House 421 9% —— 421 7%

Duplex 51 1% —— 51 1%

Live/Work 287 6% —— 287 5%

Low SFD 1 1047 23% —— 1047 18%

Low SFD 2 779 17% —— 779 14%
Mid SFD 1 688 15% —— 688 12%
Mid SFD 2 422 9% —— 422 7%
High SFD 1 167 4% —— 167 3%

High SFD 2 182 4% —— 182 3%
4488 100% 1119 100% 59 100% 5666 100%

Precinct  Dwelling Yield
Estimate

 Commercial 
Floorspace

Estimate
(dw) (square feet)

1 59 330000 - -
2 191 — University/Institution 80,000
3 205 130000 - -
4 343 — - -
5 153 — - -
6 225 — - -
7 37 130000 - -
8 55 235000 - -
9 — 428000 Hotel 180 room

10 — 400000 - -
11 — 732000 - -
12 149 — - -
13 399 — - -
14 242 — School 900 students
15 289 35000 Community Fac. 20,000
16 273 — - -
17 99 — - -
18 211 — - -
19 158 —
20 170 —
21 — 280000
22 35 — School 900 students
23 90 75000
24 217 — Community Fac. 20,000
25 308 —
26 59 — Resort 300 room
27 465 —
28 116 —
29 427 —
30 274 —
31 168 —
32 247 —

TOTAL: 5665 2775000

Other Non Res Floorspace

(other use, square feet, total rooms/students)

13

10

11

20

2

4

12

21

5

16

9

17

6

14

18

19

3

22

2627

24

29

15

30

25

23

31

8

32

28

1

7

Yield & Population Projection:   
The projections are based on a development footprint derived from preliminary studies 
and advice    
The projections and other outputs derived from them are mathematically generated 
  
The projection is preliminary and is subject to an approximate tolerance of +/- 5%  
  
The projection is based on the below assumptions which should be considered when 
reviewing the preliminary land use plan   
Subject to detail design and ongoing studies to ver�y development extents, infrastruc-
ture and tra�c studies.   
Subject to relevant State and Local Government approvals   
Preliminary �ora & fauna, stormwater, infrastructure and geotechical studies were pro-
vided.    
No tra�c modelling or economic demand studies were provided.   
Floorspace estimates have not been referenced to an economic demand study and are 
based on predominately surface parking as a design assumption.   
Land areas indicated do not incorporate potential setbacks and bu�ers to Karst Features 
  
   

Roads:   
25-27% of Net Residential Land is identi�ed for local road network, subject to concept 
design veri�cation.   
Trunk Roads identi�ed are subject to con�rmation by a tra�c study and are not 
included in the local road network perecentages identi�ed above   
   
Park:   
Allocated Sport & Recreation Parks are based on prelimi, subject to con�rmation with 
City of New Braunfels   
   
Stormwater:   
3% of Net Residential Areas & Employment Land are utilised for stormwater quantity 
and quality, subject to engineering and stormwater management plan  
Balance Stormwater requirements are facilitated in Water Course, Recreation & Sports 
Open Space   
Water bodies indicated are preliminary, subject to engineering and hydraulic studies. 
    
Education:   
Education campuses shown are preliminary, location, size and feasability subject to 
ongoing studies.
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EXHIBIT 2 
Intensity of Utility Service and Phasing Exhibit 

 





 

EXHIBIT 3 
Master Water Plan 

 





 

EXHIBIT 4 
Master Sewer Plan 

 





 

 

EXHIBIT 5  
Sewer System Hydraulic Calculations 
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