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1.0 SUMMARY 

  

1.1 Alternative Raw Water Pipeline Alignments 

 
The Brushy Creek Regional Utility Authority (BCRUA) is a local government 

corporation formed by the municipal governments of Cedar Park, Leander and Round 

Rock for the purpose of acquiring and treating water from Lake Travis for distribution to 

their customers.  Phase 1 of BCRUA’s Regional Water System will include the following 

raw water supply facilities: 

• Modifications to the Twin Creeks floating intake, located near the existing Cedar 
Park Water Treatment Plant, 

 

• Segments 1-4 of the raw water pipeline, extending from the Cedar Park Water 
Treatment Plant to the proposed BCRUA Regional Water Treatment Plant.    

 
The purpose of this technical memorandum is to identify and evaluate alternative 

alignments for Segments 1-4 of the raw water pipeline.  Exhibit 2-1 shows an overall 

layout of the four alternative alignments that were identified and evaluated.     

 

1.2 Route Evaluation  

 
Four major criteria categories were evaluated to determine the most cost-effective 

alignment with the least impact to the environment, homeowners and existing water 

service.  These criteria include the following and are discussed below: 

 

• Capital Cost 

• Construction Issues 

• Environmental Impact 

• Permitting and Easements 
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1.2.1 Capital Cost 

Detailed cost estimates were developed for each alternative alignment and are 

summarized in Table 1-1 below: 

TABLE 1-1 

SUMMARY OF CAPITAL COSTS 

Costs  Alternative A Alternative A-1 Alternative A-2 Alternative B 

Construction Cost $34,004,000 $44,231,000 $36,420,000 $35,834,000 

Habitat Mitigation Cost $1,565,000 $1,009,000 $1,735,000 $408,000 

Easement Cost $544,000 $648,000 $596,000 $450,000 

Total Capital Cost 
(1)

 $36,732,000 $46,507,000 $39,371,000 $37,311,000  

(1) Includes $619,000 value of 4,200 LF of existing 42-inch raw water pipeline in Anderson Mill Road. 

 

1.2.2 Construction Issues 

Feasibility and constructability within the available time frame are important 

considerations in selection of the preferred alignment.  As shown in Table 1-2, 

construction issues are measured as follows: 

• Duration of construction (months),  

• Number of homeowners impacted,  

• Number of businesses impacted, 

• Extent of traffic access impacted (LF of lane closure),  

• Construction risk. 
 
Construction risk is measured by the number of linear feet of pipeline to be installed by a 

type of construction other than the typical open cut trench method.  For the purpose of 

this technical memorandum, construction under existing roadway pavement (with the 

associated traffic control, pavement restoration, etc.) and long tunnel construction are 

considered to have higher risks than typical open cut trench methods.    
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TABLE 1-2 

EVALUATION CRITERIA – CONSTRUCTION ISSUES 

 

ALTERNATIVE 

EVALUATION CRITERIA 
UNIT OF 

MEASURE A A-1 A-2 B 

CONSTRUCTION ISSUES            

DURATION OF CONSTRUCTION # OF MONTHS 20 25 18 20 

HOMEOWNERS IMPACTED # OF OWNERS 0 0 0 45 

BUSINESSES/SCHOOLS  IMPACTED 
# OF 

BUSINESSES 
3 3 1 3 

TRAFFIC IMPACTED 
L.F. OF LANE 

CLOSURE 
5,100 650 5,100 20,330 

CONSTRUCTION RISK           

Weight = 1 
CONSTRUCTION RISK 
– OPEN CUT IN 
EXISTING ROADWAY 

LINEAR FEET 5,100 1,585 5,100 20,480 

Weight = 2 
CONSTRUCTION RISK 
– LONG TUNNEL 
CONSTRUCTION 

LINEAR FEET 0 7,500 1,306 1,877 

              

 

1.2.3 Environmental Impact 

Minimum environmental impacts are important to lessen public opposition to the project 

and expedite approvals from regulatory agencies.  As shown in Table 1-3, environmental 

impacts are measured as follows: 

• Number of crossings of jurisdictional waters of the United States 

• Construction within BCP Land 
o Construction that requires a new easement and clearing is considered to be 

a direct impact and is assigned a higher weight factor. 
o Construction within an existing easement without the need for additional 

clearing is considered to be an indirect impact and is assigned a lower 
weight factor. 

o A tunnel (sub-surface) easement is considered to be an indirect impact, 
with a lower weight factor. 

• Construction within Golden Cheeked Warbler habitat 
o Construction that requires clearing in Zone 1 or Zone 2 habitat is 

considered to be a direct impact and is assigned a higher weight factor. 
o Construction in Zone 1 or Zone 2 habitat that does not require clearing is 

considered to be an indirect impact and is assigned a lower weight factor.  

• Impacts to karst zones 
o Impact to Zone 1 area is assigned a higher weight factor. 
o Impact to Zone 2 area is assigned a lower weight factor. 
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Note: Environmental impacts included in this technical memorandum are based on 

evaluations of available mapping information and are considered to be preliminary in 

nature.  Final evaluations of environmental impacts will be based on field surveys, which 

may result in revised rankings of the alternative alignments.  

 

TABLE 1-3 

EVALUATION CRITERIA – ENVIRONMENTAL IMPACTS 

 

ALTERNATIVE 

EVAULATION CRITERIA 
UNIT OF 

MEASURE 
A A-1 A-2 B 

ENVIRONMENTAL IMPACT           

JURISDICTIONAL WATERS OF THE US 
# OF 

CROSSINGS 
2 0 2 1 

BCCP LANDS IMPACTED           

Weight = 
3 

BCCP LAND - DIRECT IMPACT 
(Clearing) 

# OF ACRES 
IMPACTED 

4.4 4.4 6.8 0 

Weight = 
1 

BCCP LAND - INDIRECT 
IMPACT - TEMP CONSTN (Non-
Clearing) 

# OF ACRES 
IMPACTED 

17 14.8 17 0 

Weight = 
1 

BCCP LAND - INDIRECT 
IMPACT - TUNNELING (Non-
Clearing) 

# OF ACRES 
IMPACTED 

6.0 8.6 6.0 0 

GOLDEN CHEEKED WARBLER HABITAT           

Weight = 
3 

GCW - DIRECT IMPACT ZONE 
1 OR 2 (CLEARING) 

# OF ACRES 
IMPACTED 

12.4 12.4 30.3 117 

Weight = 
1 

GCW - INDIRECT IMPACT 
ZONE 1 OR 2 (NO CLEARING - 
CONSTN W/IN 300' OF ZONE 1 
OR 2) 

# OF ACRES 
IMPACTED 

277.9 177.6 277.9 16 

KARST ZONES           

Weight = 
3 

KARST ZONE 1 LF IMPACTED 12,300 9,530 11,194 0 

Weight = 
1 

KARST ZONE 2 LF IMPACTED 19,090 16,400 19,920 10,596 
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1.2.4 Permitting and Easements 

The overall project schedule and cost will be impacted by the number of permits and 

easements to be acquired.  As shown in Table 1-4, this criteria category is measured as 

follows: 

• Number of TxDOT/County ROW permits required,  

• Number of permits required from the United States Army Corps of Engineers, 

• Number of LCRA permits required,  

• Number of permanent and temporary easements required. 
 

TABLE 1-4 

EVALUATION CRITERIA – PERMITTING AND EASEMENTS 

ALTERNATIVE 

EVAULATION CRITERIA 
UNIT OF 

MEASURE 
A A-1 A-2 B 

PERMITTING AND EASEMENTS           

TXDOT/COUNTY ROW 
# OF PERMITS 

REQ'D 
2 3 2 2 

US ARMY CORPS OF ENGINEERS 
# OF PERMITS 

REQ'D 
2 0 2 1 

LCRA 
# OF PERMITS 

REQ'D 
1 1 1 2 

PERMANENT EASEMENT 
ACQUISITION 

# OF 
EASEMENTS 

13 13 13 5 

TEMPORARY EASEMENT 
ACQUISITION 

# OF 
EASEMENTS 

16 14 12 43 

 

1.3 Route Selection   

 
A decision analysis program (Logical Decisions for Windows) was used in evaluating the 

alternative alignments.  The program allows an evaluation scenario to be developed by 

assigning weight factors to the major criteria categories and calculating a numeric score 

for each alternative alignment.  This score is referred to as the utility score and is based 

on the range of values used to quantify each measure and measure category.  The highest 

utility score represents the preferred alternative alignment. 

  



Route Study Technical Memorandum 
Raw Water Pipeline – Segments 1-4 

Brushy Creek Regional Utility Authority 

1-6 

Table 1-5 shows five (5) different evaluation scenarios that were initially considered.  

The results are graphically shown in Figure 1-1.  Based on these evaluation scenarios, the 

following conclusions are made: 

 

• Alternative A-1 has the lowest utility score in all scenarios. 
 

• Alternative B has the highest utility score in all scenarios, except Scenario 4. 
 

• Alternative A has the highest utility score in Scenario 4. 
 

• Alternatives A and B have higher utility scores than Alternative A-2 in all 
scenarios. 
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2.0 INTRODUCTION 

 
The objective of this technical memorandum is to identify and evaluate alternative 

alignments for Segments 1 – 4 of the raw water pipeline.  The alignment presented in the 

previous preliminary engineering report (1) divided the raw water pipeline into four (4) 

segments as follows: 

• Segment 1 – proposed 36-inch diameter pipe from the existing City of Cedar Park 
Water Treatment Plant to a junction point with the future Segment 5 pipeline. 

 

• Segment 2 – proposed 78-inch diameter pipe from the junction point to the south 
end of the existing 42-inch pipeline located within Anderson Mill Road right-of-
way (ROW). 

 

• Segment 3 – future 64-inch diameter pipe extending parallel to the existing 42-
inch pipeline. 

 

• Segment 4 – proposed 78-inch diameter pipe from the north end of the existing 
42-inch pipeline to the proposed Regional Water Treatment Plant. 

       

The above alignment is referred to in this technical memorandum as Alternative A.  

Three additional alignments (referred to as Alternatives A-1, A-2 and Alternative B) were 

identified, evaluated and compared to Alternative A.  All four alternative alignments are 

graphically shown on the following exhibits: 

• Exhibit 2-1 shows an overall layout of all four alternatives. 
 

• Exhibit 2-2 is an environmental constraints map, which shows Black-Capped 
Vireo and Golden Cheek Warbler habitat and Balcones Canyonlands Preserve 
(BCP) land.  

 

• Exhibit 2-3 is a jurisdictional and geological constraints map, which shows county 
boundaries, city limit boundaries, city extraterritorial jurisdiction (ETJ) limits and 
karst zones. 

 
 

 

 

 

(1) 
Cedar Park – Round Rock - LCRA Regional Water Supply Project Preliminary Engineering Report, Final Draft, HDR, Nov. 2006. 
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3.0 DESCRIPTIONS OF ALTERNATIVE ALIGNMENTS 

 

3.1 Alternative A 

 
A stationed alignment plan of Alternative A is shown in Exhibit 3-1.  Typical cross-

sections at various locations are referenced on Exhibit 3-1 and shown in Appendix 2.  

The proposed alignment, which has a total length of 38,507 feet, is summarized below. 

 

• Begin at connection to existing 36-inch raw water line in existing 
easement south of Cedar Park WTP and west of Lime Creek Road ROW. 

 

• Cross to east side of Lime Creek Road ROW. 

• Extend in easterly direction within existing 55’-wide City of Cedar Park 
easement.  

 

• Extend across tract owned by City of Cedar Park. 

• Extend within existing 47.5’-wide City of Cedar Park easement to 
Anderson Mill Road ROW. 

 

• Extend in northerly direction in Anderson Mill Road ROW, under existing 
southbound lanes, and connect to south end of existing 42-inch raw water 
pipeline.  

 

• Connect to north end of existing 42-inch raw water pipeline in Anderson 
Mill Road ROW and extend within new permanent easement on west side 
of existing Lime Creek Road/Anderson Mill Road pavement to 
approximately 2,200 feet south of RM 1431. 

 

• Cross to east side of existing Lime Creek Road/Anderson Mill Road 
pavement and extend in a northerly direction to the south ROW of RM 
1431. 

 

• Cross to north side of RM 1431 and extend in a northwesterly direction 
within a proposed permanent easement to the south ROW of proposed 
New Hope Road extension. 

 

• Cross to north side of proposed New Hope Road extension and extend 
within a proposed 55’ permanent easement across the City of Cedar Park’s 
Northwest Community Park site to the proposed Regional Water 
Treatment Plant. 
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3.2 Alternative A-1 

 
A stationed alignment plan of Alternative A-1 is shown in Exhibit 3-2. Typical cross-

sections at various locations are referenced on Exhibit 3-2 and shown in Appendix 2.  

The proposed alignment, which has a total length of 34,492 feet, is summarized below. 

 

• Begin at connection to existing 36-inch raw water line in existing 
easement south of Cedar Park WTP and west of Lime Creek Road ROW. 

 

• Cross to east side of Lime Creek Road ROW. 

• Extend in easterly direction within existing 55’-wide City of Cedar Park 
easement.  

 

• Tunnel in northeasterly direction under BCP land and road ROW 
approximately 7,500 feet to the intersection of Lime Creek Road and 
Anderson Mill Road. 

 

• Extend in northerly direction on west side of Anderson Mill Road ROW, 
under existing southbound lanes to south end of existing 42-inch raw 
water pipeline.  

 

• Connect to north end of existing 42-inch raw water pipeline and extend 
within new permanent easement on west side of Lime Creek 
Road/Anderson Mill Road. 

 

• Cross to east side of Lime Creek Road and extend in a northerly direction 
to south ROW of RM 1431. 

 

• Cross to north side of RM 1431 and extend in a northwesterly direction 
within a proposed permanent easement to the south ROW of proposed 
New Hope Road extension. 

 

• Cross to north side of proposed New Hope Road extension and extend 
within a proposed 55’ permanent easement across the City of Cedar Park’s 
Northwest Community Park site to the proposed Regional Water 
Treatment Plant. 
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3.3 Alternative A-2 

 
A stationed alignment plan of Alternative A-2 is shown in Exhibit 3-3.  Typical cross-

sections at various locations are referenced on Exhibit 3-3 and shown in Appendix 2.  

The proposed alignment, which has a total length of 37,678 feet, is summarized below. 

 

• Begin at connection to existing 36-inch raw water line in existing 
easement south of Cedar Park WTP and west of Lime Creek Road ROW. 

 

• Cross to east side of Lime Creek Road ROW. 

• Extend in easterly direction within existing 55’-wide City of Cedar Park 
easement.  

 

• Extend across tract owned by City of Cedar Park. 

• Extend within existing 47.5’-wide City of Cedar Park easement to 
Anderson Mill Road ROW. 

 

• Extend in northerly direction in Anderson Mill Road ROW, under existing 
southbound lanes, and connect to south end of existing 42-inch raw water 
pipeline.  

 

• Connect to north end of existing 42-inch raw water pipeline in Anderson 
Mill Road ROW and extend within new permanent easement on west side 
of existing Lime Creek Road/Anderson Mill Road pavement 
approximately 3,200 feet.  

 

• Extend in a northerly direction along eastern edge of the City of Austin 
property line bordering the quarry for a distance of approximately 2,900 
feet. 

 

• Cross to the west side of the City of Austin property line and extend in a 
northerly direction to the south ROW of RM 1431.  

 

• Tunnel in a northerly direction for a distance of approximately 1,300 feet. 
 

• Extend in a northwesterly direction within a proposed permanent easement 
to the south ROW of proposed New Hope Road extension. 

 

• Cross to north side of proposed New Hope Road extension and extend 
within a proposed 55’ permanent easement across the City of Cedar Park’s 
Northwest Community Park site to the proposed Regional Water 
Treatment Plant. 
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3.4 Alternative B 

 
A stationed alignment plan of Alternative B is shown in Exhibit 3-4.  Typical cross-

sections at various locations are referenced on Exhibit 3-4 and shown in Appendix 2.  

The proposed alignment, which has a total length of 28,627 feet, is summarized below. 

 

• Begin at connection to existing 36-inch raw water line in existing 
easement south of Cedar Park WTP and west of Lime Creek Road ROW. 

 

• Extend in a northerly direction within existing Lime Creek Road ROW 
approximately 1,680 feet. 

 

• Tunnel in a northwesterly direction under Sandy Creek Park and the 
Sandy Creek arm of Lake Travis to the south ROW of Trails End Road. 

 

• Extend in a northerly direction within Trails End Road ROW to its 
intersection with RM 1431.  (Note: Depending upon terrain and other 
restrictive conditions, the alignment will be located on the east or west 
side of existing Trails End Road pavement.  The alignment is on the west 
side from the south end of Trails End Road to Station 54+00, crosses to 
the east side from Station 54+00 to Station 123+20, crosses back to the 
west side from Station 123+20 to Station 156+00, and crosses back to the 
east side from Station 156+00 to the north end of Trails End Road.)    

 

• Extend in an easterly direction within existing RM 1431 ROW.  (Note: 
Following the future realignment of RM 1431 by TxDOT, this portion of 
the existing ROW will be abandoned.  The pipeline will then be located 
within a permanent easement.) 

 

• Cross the realigned RM 1431 ROW. 
 

• Extend in an easterly direction under the westbound lane of existing RM 
1431 to a point approximately 300 feet east of the intersection of RM 1431 
and HUR Industrial Blvd.  (Note: This portion of RM 1431 will be 
designated as a City of Cedar Park street following TxDOT’s realignment 
of RM 1431.)   

 

• Extend in a northerly direction within a proposed 55’ permanent easement 
across a privately owned tract and the City of Cedar Park’s Northwest 
Community Park site to the proposed Regional Water Treatment Plant. 
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6.0 CONSTRUCTION SCHEDULE 

 

6.1 General 

 
Based on discussions with multiple contractors and previous Carter & Burgess 

experience, example construction durations were developed for each alternative 

alignment in order to identify any issues that would prevent completion of the project 

prior to the required start-up date of summer 2010.  A summary of the example 

construction durations is presented in Table 6-1. 

 

Schedules were developed using estimated production rates for the various construction 

methods described in Section 4.0 and are based on the following assumptions: 

• Construction within BCP land is not allowed between the months of March 
through August. 

 

• Each pipeline installation contract will use a single pipe laying crew and a single 
restoration crew.  The two crews operate independently from each other. 

 

• An average of 21 working days per month is possible. 
 

• Priority is given to completion of construction on BCP land within the restricted 
time period, and in the vicinity of Deer Creek Elementary School in order to 
minimize impacts to school-related traffic on Anderson Mill Road. 

 

• All easements will be acquired prior to the start of construction. 
 

• Tunnel construction in Alternatives A-1, A-2 and B will be conducted as separate 
contracts. 

 

• After issuance of notice to proceed with construction, a 4-month period will be 
required for the submittal approval process and initial pipe manufacturing and 
delivery.  Pipe installation will start at the end of this 4-month period.    

 

• Following completion of pipeline installation, a 3-month period will be required 
for testing, final cleanup, substantial and final completion inspections, and 
pipeline start-up.     

 

• The 64-inch diameter pipeline in Segment 3 of Alternatives A and A-2 will be 
constructed at a later date and is not included in the construction durations.  
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• Notice to Proceed with construction will be issued in late April, 2008 
 

Based on the above assumptions, initial evaluations determined that none of the 

alternative alignments could be completed prior to the summer of 2010 with only one 

construction contract.  Consequently, a minimum of two separate contracts for open cut 

installation will be required for each alternative alignment. 

 
Based on the above requirement, evaluations of the construction schedules resulted in the 

following basic conclusions: 

 

6.2 Alternative A 

 

• Estimated production rates will need to be increased in order for the entire length 
of pipeline located on BCP land to be completed within the allowed 6-month 
construction period.  Production rates can be increased by using a second pipe 
laying crew or an accelerated schedule that includes work on weekends, etc.  If it 
is not desirable to increase production rates, construction within BCP land will 
need to be temporarily stopped in February, 2009 and resumed during September, 
2009. 

 

• It is not possible to complete the installation and restoration of the portion of 
Segment 2 located within Anderson Mill Road ROW in the vicinity of Deer Creek 
Elementary School (approximately Station 154+00 to Station 204+00) during an 
approximately 3-month summer period when school is out of session.  
Consequently, school traffic will be impacted by construction in Anderson Mill 
Road ROW. 

 

• Using two separate contracts for open cut installation, it is feasible to complete 
Alternative A prior to the required completion date of summer 2010.   

 
 

6.3 Alternative A-1 

 

• The contract to tunnel approximately 7,500 LF under BCP Land and Lime Creek 
Road ROW will require approximately 25 months for completion.  This assumes 
that approval for construction within the subsurface area of the tunnel during the 
6-month no-work period can be obtained.   

 

• Based on the above assumption, Alternative A-1 would not be completed until the 
end of May 2010.   
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6.4 Alternative A-2 

 

• Alternative A-2, generally follows the same assumptions and planning factors as 
Alternative A.  The BCP requirements are the same as listed under Alternative A.  
Alternative A-2 will have the same impacts to traffic for Deer Creek Elementary 
School on Anderson Mill Rd. as listed in Alternative A. 

 

• It is feasible to complete Alternative A-2 before the required completion date of 
summer 2010. 

 
 

6.5 Alternative B 

 

• It is feasible to complete Alternative B before the required completion date of 
summer 2010. 

 

• Acquisition of 43 temporary construction easements and 5 permanent easements 
must be completed prior to the start of construction for Alternative B. 

 

• Close coordination with TxDOT will be required regarding the schedule for 
realignment of RM 1431.  The current TxDOT schedule would complete the 
realignment in January 2009, which allows approximately 16 months for 
construction of the pipeline within the original RM 1431 ROW. 
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7.0 PROJECT COSTS 

 

7.1 Opinion of Probable Construction Costs 

 
Conceptual construction cost estimates were developed for each alternative alignment.  

Installation costs were estimated by pipeline contractors following field visits along the 

proposed alignments.  Pipe material costs were obtained from pipe manufacturers.  The 

combined unit prices were also compared to recent bids for similar large diameter 

pipeline projects.  Table 7-1 shows a comparison of probable construction costs for all 

alternatives.       

TABLE 7-1 
COMPARISON OF PROBABLE CONSTRUCTION COSTS (1) 

 

Alternative A $34,004,000 

Alternative A - 1 $44,231,000 

Alternative A - 2 $36,420,000 

Alternative B $35,834,000 

(1) Does not include $619,000 value of 4,200 LF of existing 42-inch raw water pipeline in Anderson Mill Road. 

 

7.2 Easement Costs 

 
For the purpose of this technical memorandum, the cost of a permanent easement is 

assumed to be $25,000/acre and the cost of a temporary construction easement is 

assumed to be $12,500/acre.  These costs will need to be verified by BCRUA prior to 

finalizing the report. Table 7-2 shows a comparison of easement costs for all alternatives. 

TABLE 7-2 

COMPARISON OF EASEMENT COSTS 

  

Alternative A $544,000 

Alternative A - 1 $648,000 

Alternative A - 2 $596,000 

Alternative B $450,000 
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7.3 Habitat Mitigation Costs 

 
For the purpose of this technical memorandum, habitat mitigation costs are based on the 

fee structure proposed to be in effect on July 14, 2008, as stated in the Balcones 

Canyonlands Conservation Plan.  Table 7-3 shows a comparison of habitat mitigation 

costs for all alternatives. 

 
TABLE 7-3 

COMPARISON OF HABITAT MITIGATION COSTS 

  

Alternative A $1,565,000 

Alternative A - 1 $1,009,000 

Alternative A - 2 $1,735,000 

Alternative B $408,000 

 
 

7.4 Total Project Capital Costs 

 
Detailed cost estimates for construction, easements and habitat mitigation are included in 

Tables 7-4 through 7-7.   

 

Note:  The total project capital costs in these tables include the value of the 4,200 feet of 

existing 42-inch raw water pipeline located in Anderson Mill Road ROW. 
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8.0 ROUTE EVALUATION AND SELECTION 

 

8.1 Route Evaluation 

The following major criteria categories were evaluated to determine the most cost-

effective alignment: 

 

• Capital Cost 

• Construction Issues 

• Environmental Impact 

• Permitting and Easements 
 

A decision analysis program (Logical Decisions for Windows) was used in evaluating the 

alternative alignments.  For purposes of the analysis program, each of the four major 

criteria categories listed above is referred to as a goal.  Each goal is divided into one or 

more measures, which allows the scoring to be based on quantifiable data as opposed to 

subjective opinions.  Each measure may be further divided into measure categories, 

which are also based on quantifiable data.   

 

The program allows a evaluation scenarios (known as preference sets) to be developed by 

assigning weight factors to the measures and goals.  For example, capital cost and 

environmental impacts may be assigned the highest weight factors in one evaluation 

scenario, and each of the four goals may be assigned equal weight factors in another 

scenario.  The Logical Decisions program then calculates a numeric score for each 

alternative alignment.  This score is referred to as the utility score and is based on the 

range of values used to quantify each measure and measure category.  The highest utility 

score represents the preferred alternative alignment. 

 

As shown in Table 8-1, the goals, measures and measure categories established for the 

evaluation of alternative alignments are as follows: 
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GOAL #1 - Capital Costs, divided into the following measures: 

o Conceptual opinion of probable construction costs 

o Habitat mitigation costs 

o Easement costs 

 

GOAL #2 - Construction Issues, divided into the following measures: 

o Duration of construction in months  

o Number of homeowners directly impacted by construction - quantified by 
counting the number of residences with driveway access to a street ROW 
in which the pipeline will be installed.    

 
o Number of businesses and schools impacted – quantified by counting the 

number of businesses with driveway access to a street ROW and/or 
number of schools with traffic access to a street ROW in which the 
pipeline will be installed. 

 
o Traffic impacted - quantified by measuring the linear footage of traffic 

lanes requiring temporary closure during pipeline construction. 
 

o Construction risk, divided into the following measure categories: 
� Linear footage of construction under existing roadway pavement 

(with the associated traffic control, pavement restoration, etc.) is 
assigned a construction risk weight factor of 1. 

� Linear footage of long tunnel construction is assigned a 
construction risk weight factor of 2.   

 

GOAL #3 - Environmental Impacts, divided into the following measures: 

o Number of crossings of jurisdictional waters of the United States,  

o BCP Land impacted, divided into the following measure categories: 

� Construction that requires a new easement and clearing is 
considered to be a direct impact and is assigned a weight factor of 
3. 

� Construction within an existing easement without the need for 
additional clearing is considered to be an indirect impact and is 
assigned a weight factor of 1. 

� A tunnel (sub-surface) easement is considered to be an indirect 
impact, with a weight factor of 1. 
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o Golden Cheeked Warbler Habitat impacted, divided into the following 
measure categories: 

 
� Construction that requires clearing in Zone 1 or Zone 2 habitat is 

considered to be a direct impact and is assigned a weight factor of 
3.   

� Construction in Zone 1 or Zone 2 habitat that does not require 
clearing is considered to be an indirect impact and is assigned a 
weight factor of 1.    

 
Note: For the purpose of this technical memorandum, the above areas of 
impact in acres were calculated as follows: 
 

� Inside BCP Land = (linear footage of pipeline with direct or 
indirect impact) x (300-foot strip on both sides of the pipeline) 

� In habitat but not inside BCP Land = (linear footage of pipeline 
with direct or indirect impact) x (250-foot strip on both sides of the 
pipeline)  

 
o Karst Zones impacted, divided into the following measure categories: 

 
� Zone 1 – quantified by measuring the linear footage of pipeline 

construction within Zone 1 and assigned a weight factor of 3. 
 

� Zone 2 – quantified by measuring the linear footage of pipeline 
construction within Zone 2 and assigned a weight factor of 1. 

 
Note:  Environmental impacts included in this technical memorandum are based on 

evaluations of available mapping information and are considered to be preliminary in 

nature.  Final evaluations of environmental impacts will be based on field surveys, which 

may result in revised rankings of the alternative alignments.  

 
 
GOAL #4 - Permitting and Easement Considerations, divided into the following 

measures: 
 

o Number of TxDOT and/or County ROW Permits Required 

o Number of United States Army Corps of Engineers Permits Required 

o Number of LCRA Permits Required 

o Number of Permanent Easements Required 

o Number of Temporary Construction Easements  Required 
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8.2 Route Selection 

Table 8-2 shows six (6) different evaluation scenarios that were initially considered.  The 

results are graphically shown in Figure 8-2.  Based on these evaluation scenarios, the 

following conclusions are made: 

 

• Alternative A-1 has the lowest utility score in all scenarios. 
 

• Alternative B has the highest utility score in all scenarios, except Scenario 4. 
 

• Alternative A has the highest utility score in Scenario 4. 
 

• Alternatives A and B have higher utility scores than Alternative A-2 in all 
scenarios. 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

APPENDIX A 
Typical Cross-Section Exhibits 

 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

APPENDIX B 
Summaries of Construction Methods 



 

 

 
TABLE B-1 

SUMMARY OF CONSTRUCTION METHODS – ALTERNATIVE A 

              

Pipeline 
Segment 

No. 
Location  

Pipe 
Diameter 

Construction Method 
Beginning 

Station 
Ending     
Station 

Length 
(feet) 

1 
Existing easement south of Cedar Park 
Water Treatment Plant 

36" Open Cut 00+00 0+50 50 

1 Lime Creek Road Right-of-Way 36" 
Bore & Encase or Open Cut & 

Encase (See Note 1) 
0+50 1+00 50 

1 
Existing 55'-wide City of Cedar Park 
easement 

36" Open Cut - steep slopes 1+00 10+00 900 

1 
Existing 55'-wide City of Cedar Park 
easement 

36" Open Cut 10+00 43+06 3,306 

2 
Existing 55'-wide City of Cedar Park 
easement 

78" Open Cut 
0+00 

(43+06) 
101+75 

(144+81) 
10,175 

2 
Existing 47.5'-wide City of Cedar Park 
easement 

78" Open Cut - steep slopes 
101+75 

(144+81) 
108+25 

(151+31) 
650 

2 
Existing 47.5'-wide City of Cedar Park 
easement 

78" Open Cut 
108+25 

(151+31) 
123+00 

(166+06) 
1,475 

2 
Existing 47.5'-wide City of Cedar Park 
easement 

78" Open Cut - steep slopes 
123+00 

(166+06) 
136+00 

(179+06) 
1,300 

2 
Existing 47.5'-wide City of Cedar Park 
easement 

78" Between residential lots 
136+00 

(179+06) 
137+00 

(180+06) 
100 

2 Existing street 78" Bore & Encase 
137+00 

(180+06) 
137+30 

(180+36) 
30 

2 
Existing 47.5'-wide City of Cedar Park 
easement 

78" Between residential lots 
137+30 

(180+36) 
144+00 

(187+06) 
670 

2 Existing street 78" Bore & Encase 
144+00 

(187+06) 
144+30 

(187+36) 
30 

2 
Existing 47.5'-wide City of Cedar Park 
easement 

78" Between residential lots 
144+30 

(187+36) 
153+00 

(196+06) 
870 

2 Anderson Mill Road Right-of-Way 78" 
Open Cut / Pavement 

Restoration 
153+00 

(196+06) 
204+00 

(247+06) 
5,100 

3 Anderson Mill Road Right-of-Way 64" 
Open Cut / Pavement 

Restoration (See Note 2) 
0+00 

(247+00) 
42+00 

(289+06) 
4,200 

4 Lime Creek Road Right-of-Way 78" Open Cut 
0+00 

(289+06) 
73+25 

(362+31) 
7,325 

4 FM 1431 Crossing 78" Bore & Encase 
73+25 

(362+31) 
75+25 

(364+31) 
200 

4 Proposed 55'-wide easement  78" Open Cut 
75+25 

(364+31) 
138+01 

(427+07) 
6,276 

  
Total 42,707 

 



 

 

 
 

TABLE B-2 

SUMMARY OF CONSTRUCTION METHODS – ALTERNATIVE A-1 

       

Pipeline 
Segment 

No. 
Location  

Pipe 
Diameter 

Construction Method 
Beginning 

Station 
Ending     
Station 

Length 
(feet) 

1 
Existing easement south of Cedar Park 
Water Treatment Plant 

36" Open Cut 00+00 0+50 50 

1 Lime Creek Road Right-of-Way 36" 
Bore & Encase or Open Cut & 

Encase (See Note 1) 
0+50 1+00 50 

1 
Existing 55'-wide City of Cedar Park 
easement 

36" Open Cut - steep slopes 1+00 10+00 900 

1 
Existing 55'-wide City of Cedar Park 
easement 

36" Open Cut 10+00 43+06 3,306 

2 
Existing 55'-wide City of Cedar Park 
easement 

78" Open Cut 
0+00 

(43+06) 
73+00 

(116+06) 
7,300 

2 Tunnel under BCC 78" Tunnel and Liner Plate 
73+00 

(116+06) 
148+00 

(191+06) 
7,500 

2 Lime Creek Road Right-of-Way 78" Open Cut 
148+00 

(191+06) 
154+53 

(197+59) 
653 

3 Anderson Mill Road Right-of-Way 64" 
Open Cut / Pavement 

Restoration (See Note 2) 
0+00 

(197+59) 
9+32 

(206+91) 
932 

4 Lime Creek Road Right-of-Way 78" Open Cut 
0+00 

(206+91) 
73+25 

(280+16) 
7,325 

4 FM 1431 Crossing 78" Bore & Encase 
73+25 

(280+16) 
75+25 

(282+16) 
200 

4 Proposed 55'-wide easement  78" Open Cut 
75+25 

(282+16) 
138+01 

(344+92) 
6,276 

Total 34,492 

 



 

 

 

TABLE B-3 

SUMMARY OF CONSTRUCTION METHODS – ALTERNATIVE A-2 

              

Pipeline 
Segment 

No. 
Location  

Pipe 
Diameter 

Construction Method 
Beginning 

Station 
Ending     
Station 

Length 
(feet) 

1 
Existing easement south of Cedar Park 
Water Treatment Plant 

36" Open Cut 00+00 0+50 50 

1 Lime Creek Road Right-of-Way 36" 
Bore & Encase or Open Cut & 

Encase (See Note 1) 
0+50 1+00 50 

1 
Existing 55'-wide City of Cedar Park 
easement 

36" Open Cut - steep slopes 1+00 10+00 900 

1 
Existing 55'-wide City of Cedar Park 
easement 

36" Open Cut 10+00 43+06 3,306 

2 
Existing 55'-wide City of Cedar Park 
easement 

78" Open Cut 
0+00 

(43+06) 
101+75 

(144+81) 
10,175 

2 
Existing 47.5'-wide City of Cedar Park 
easement 

78" Open Cut - steep slopes 
101+75 

(144+81) 
108+25 

(151+31) 
650 

2 
Existing 47.5'-wide City of Cedar Park 
easement 

78" Open Cut 
108+25 

(151+31) 
123+00 

(166+06) 
1,475 

2 
Existing 47.5'-wide City of Cedar Park 
easement 

78" Open Cut - steep slopes 
123+00 

(166+06) 
136+00 

(179+06) 
1,300 

2 
Existing 47.5'-wide City of Cedar Park 
easement 

78" Between residential lots 
136+00 

(179+06) 
137+00 

(180+06) 
100 

2 Existing street 78" Bore & Encase 
137+00 

(180+06) 
137+30 

(180+36) 
30 

2 
Existing 47.5'-wide City of Cedar Park 
easement 

78" Between residential lots 
137+30 

(180+36) 
144+00 

(187+06) 
670 

2 Existing street 78" Bore & Encase 
144+00 

(187+06) 
144+30 

(187+36) 
30 

2 
Existing 47.5'-wide City of Cedar Park 
easement 

78" Between residential lots 
144+30 

(187+36) 
153+00 

(196+06) 
870 

2 Anderson Mill Road Right-of-Way 78" 
Open Cut / Pavement 

Restoration 
153+00 

(196+06) 
204+00 

(247+06) 
5,100 

3 Anderson Mill Road Right-of-Way 64" 
Open Cut / Pavement 

Restoration (See Note 2) 
0+00 

(247+00) 
42+00 

(289+06) 
4,200 

4 Lime Creek Road Right-of-Way 78" Open Cut 
0+00 

(289+06) 
31+63 

(320+69) 
3,163 

4 Proposed 55'-wide easement  78" Open Cut 
31+63 

(320+69) 
70+00 

(359+06) 
3,837 

4 FM 1431 Crossing 78" Tunnel 
70+00 

(359+06) 
83+06 

(372+12) 
1,306 

4 Proposed 55'-wide easement  78" Open Cut 
83+06 

(372+12) 
129+72 

(418+78) 
4,666 

  Total 41,878 

 
 
 
 
 
 
 
 
 



 

 

 
TABLE B-4 

SUMMARY OF CONSTRUCTION METHODS 

ALTERNATIVE B 

       

Location  
Pipe 

Diameter 
Construction Method 

Beginning 
Station 

Ending     
Station 

Length 
(feet) 

Lime Creek Road Right-of-Way 78" Open Cut 0+00 17+80 1,780 

Pipeline from shoreline to end of Trails End 
Road 

78" Tunnel 17+80 36+57 1,877 

South End of Trails End Road 78" Open Cut in restricted space 
0+00 

(36+57) 
15+00 

(51+57) 
1,500 

In proposed easement on West side of Trails 
End Road 

78" Open Cut 
15+00 

(51+57) 
53+60 

(90+17) 
3,860 

Cross Trails End Road 78" Open Cut 
53+60 

(90+17) 
54+00 

(90+57) 
40 

In proposed easement on East side of Trails 
End Road 

78" Open Cut 
54+00 

(90+57) 
123+60 

(160+17) 
6,960 

Cross Trails End Road 78" Open Cut 
123+60 

(160+17) 
124+00 

(160+57) 
40 

In proposed easement on West side of Trails 
End Road 

78" Open Cut 
124+00 

(160+57) 
155+60 

(192+17) 
3,160 

Cross Trails End Road 78" Open Cut 
155+60 

(192+17) 
156+00 

(192+57) 
40 

In proposed easement on East side of Trails 
End Road 

78" Open Cut 
156+00 

(192+57) 
175+00 

(211+57) 
1,900 

Former FM 1431 alignment (permanent 
easement-no pavement) 

78" Open Cut 
175+00 

(211+57) 
185+00 

(221+57) 
1,000 

Cross FM 1431 78" Bore & encase 
185+00 

(221+57) 
187+00 

(223+57) 
200 

Former FM 1431 alignment (permanent 
easement-no pavement) 

78" Open Cut 
187+00 

(223+57) 
197+00 

(233+57) 
1,000 

Under former FM 1431 (westbound lane) 78" 
Open Cut / Pavement 

Restoration 
197+00 

(233+57) 
224+00 

(260+57) 
2,700 

North of former FM 1431 in Cedar Park 55' 
easement to WTP 

78" Open Cut 
224+00 

(260+57) 
249+70 

(286+27) 
2,570 

Total                                                                                                                                                     28,627 

 

 

 

 




