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Scope 
Freese and Nichols, Inc. (FNI) performed a visual assessment of stormwater infrastructure along a  
1.8-mile segment of Rawhide Creek. The assessment was conducted from Valley View Lane to the low 
head dam structure at Webb Chapel Road (see Appendix C, which also contains an overview of the project 
areas). The purpose of the assessment was to identify damaged infrastructure in need of repair or 
replacement. City staff noted that the roadway crossings are of particular importance. Channel and culvert 
capacity was not understood to be a focus of this study, and as a result, capacity improvements were not 
evaluated. 
 
FNI identified 10 areas/structures in need of maintenance and/or replacement and developed a repair 
concept for each of the project locations. Three of those identified project areas pertain to improvements 
at culvert crossings. The remaining seven identified project areas primarily focus on erosion control 
improvements along and within the channel lining. Project information sheets were created to summarize 
the observed problems and describe the proposed improvements for each of the project areas. FNI also 
developed a conceptual Opinion of Probable Construction Cost (OPCC) for each of the project areas to 
estimate the potential costs of design and construction of each project. The project information sheets 
are included as Appendix A and the OPCCs are included as Appendix B.  
 
Site Visits 
FNI engineers conducted a total of four (4) site visits to visually assess and document the drainage 
infrastructure conditions with photographs, field measurements, drone imagery. Each of the site visits is 
outlined below: 

 October 13, 2020 – Infrastructure assessment along the entire 1.8-mile segment. 
 November 5, 2020 – Drone mission flyover from Webb Chapel Rd. to Josey Ln. Needed FAA 

approval to fly the drone downstream of Josey Ln. due to air traffic control guidelines/restrictions. 
 November 5, 2020 – Visual structural assessment of the three road crossings: Webb Chapel Rd., 

Josey Ln., and Valley View Ln. 
 November 12, 2020 – Drone mission flyover from Josey Ln. to Tom Field Rd. Technical difficulties 

with the drone occurred downstream of Tom Field Rd., which is why there is no drone imagery 
available within this area of the creek. 

During the site visits, FNI observed some utility work being performed in the area. The result of the 
construction is a long trench running parallel to the creek. The line of demarcation is visible in the photos 
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and dron e imagery captured during the site visits. Work to restore site conditions prior to the utility 
installation is not included as part of the projects developed for this study.  
 
Drone Information 
The drone mission was performed using DJI’s Phantom 4 Pro Version 2.0. The drone was flown at an 
elevation of 100 feet above ground level (agl) in both cross hatched and corridor automated flights along 
the channel area. The drone was flown at an elevation of 15 feet agl at certain sections along the upstream 
portion of Webb Chapel Rd. to steer clear of surrounding trees.  Drone imagery and data were then 
uploaded using Site Scan for ArcGIS. Site Scan is a cloud-based drone mapping software that enables 
imagery collection, processing, and analysis. It also serves as a drone inventory and displays each of the 
drone mission’s flight history. High quality 2-D photos were taken at two second intervals, geotagged, and 
post-processed to create an orthomosaic map and a digital surface model (3-D) of the project area. Site 
Scan analysis tools aided in extracting quantity measurements that were used to develop the OPCCs. 
Digital data collected as part of this study has been provided as a digital appendix (Appendix E). 
 
Limitations 
FNI’s stormwater and geotechnical engineers conducted a one-day site visit to perform a visual 
assessment of stormwater infrastructure along the creek. This visit focused primarily on evaluating the 
low head dams and the erosion control features along the creek. A second site visit was conducted by 
FNI’s structural engineers to perform a visual assessment of the three culvert crossings. In addition, the 
structural team utilized 2019 bridge inspection reports prepared by the Texas Department of 
Transportation (TxDOT) to supplement the site visit observations. These reports are included as Appendix 
D. A follow-up structural condition survey for these culverts is recommended as part of the design and 
construction process, to verify that current observations have not changed significantly and validate the 
quantities used for the planning level cost estimates presented in this study. 
 
A detailed risk analysis was not performed as part of this study. Instead, each project was assigned a risk 
rating of low, medium, or high based on factors such as the observable level of damage/failure and threat 
to public infrastructure and public safety. No hydraulic, channel/slope stability, or structural stability 
testing or modeling were conducted as part of this study. 
 
Proposed Improvements 
FNI developed a repair concept for each of the project locations based on field observations, comparison 
to as-built construction plans, evaluation of previous reports, and experience from similar design projects. 
Channel and culvert capacity improvements were not understood to be a focus of this study and were 
therefore not evaluated. Conceptual projects primarily focused on improving safety at roadway crossings 
and protecting park infrastructure with a secondary goal of improving aesthetics.  
 
Generally, the roadway crossings were determined to be the most critical projects due to the potential 
life-safety and traffic mobility impacts associated with closure or failure. Recommendations for repairs to 
address issues identified in the TxDOT Bridge Inspection Reports were incorporated into the proposed 
improvements. Overall, it appears that damage at the culverts has progressed since the TxDOT inspection 
was performed. Additional evaluation will be required to determine the scope of repairs necessary for 
subgrade conditions or interior structural elements that were not observable during the site visit. 
 
Overall, the bank stabilization appears to be working well with a few localized areas of erosion. For this 
reason, minor repairs to match in situ bank stabilization are recommended and are likely to be the lowest-
cost alternative. Some additional rows of gabion baskets are proposed to mitigate sudden changes in 
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grade adjacent to current wall sections. In other areas where a likely cause of failing infrastructure could 
be determined, improvements to address the cause of the failure are recommended. For example, it is 
recommended that a turf reinforcement matting product be installed on the bank above the gabion 
section to provide erosion protection where the channel velocities are likely higher at the transition from 
a hard to soft section. 
 
No hydraulic analyses were performed as part of this study. FNI recommends that any proposed 
improvements that result in a change of channel geometry or roughness values be evaluated prior to 
construction for potential hydraulic impacts, including increased water surface elevations, velocities, or 
peak discharges downstream.  
 
Opinions of Probable Construction Cost 
Once the project areas were identified, FNI utilized construction drawings, bid tabulations from similar 
projects within the City of Farmers Branch and the Dallas-Fort Worth area, and the TxDOT Average Low 
Bid Tabulation for Highway Construction Projects to identify likely bid items and estimated unit costs. The 
quantities were then determined using a combination of the record drawings, visual assessments, and 
measurements from Site Scan. Some of the quantities were estimated in areas where FNI could not 
conduct direct measurements (i.e., within the channel, assumed voids under culverts, etc.).  
 
The proposed projects presented in this study are conceptual based on current, observable site conditions 
and are meant to be used for planning purposes only. Cost estimates should be refined and modified as 
part of the project development and design phase.  
 
General Recommendations 
The site conditions observed by FNI indicate that erosion is occurring primarily at the transition between 
the gabion wall sections and the natural bank. It also appears that the bank is mowed up to the top of 
wall. To improve the longevity of the proposed repairs, FNI recommends the City establish a “no-mow” 
zone at least five feet wide from the top of the wall. The no-mow zone, also known as a riparian buffer, 
allows for upgrowth of aquatic and semi-aquatic plants, which naturally prevents erosion and has a 
secondary benefit of improving water quality. While there is no additional cost to this alternative, it will 
change the aesthetics of the linear park and require education of City maintenance crews. 
 
As it relates to project phasing, FNI recommends combining some of the project areas to reduce 
mobilization costs and reduce the unit costs for selected materials, thus recognizing cost-savings for the 
overall project. The recommended project areas to be combined are the following:  

 Project Areas 3, 4, and 5 – located upstream and downstream of Longmeade Dr. 

 Project Areas 7, 8, and 9 – located between the downstream side of Josey Ln. and the upstream 
side of Tom Field Rd.  

Furthermore, FNI suggests that the City address the culvert crossing improvements first, since they are 
more likely to have life-safety or traffic mobility impacts. The remaining erosion control projects along the 
channel are not believed to have significant impacts to public safety or public infrastructure. 
 
Projects Summary 
Table 1 provides a summary of the projects identified in this assessment with their associated costs. The 
recommended areas to be combined are presented as a single total cost. Further details are provided in 
the Project Information Sheets and OPCCs. 
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Table 1: Projects Summary and Associated Costs 

Project Description Project 
Area 

Construction 
Subtotal 

Design & 
Permitting Total Cost 

Webb Chapel Road Culvert 1 $429,000  $86,000  $515,000  
Manske Library Retaining Wall 2 $207,000  $42,000  $249,000  

Erosion Control Improvements and Gabion 
Repairs - Webb Chapel Road to Josey Lane 

3, 4, 5 $308,000  $63,000  $371,000  

Josey Lane Culvert 6 $328,000  $66,000  $394,000  

Erosion Control Improvements and Gabion 
Repairs - Josey Lane  to Valley View Lane 

7, 8, 9 $694,000  $140,000  $834,000  

Valley View Lane Culvert 10 $541,000  $109,000  $650,000  
Total Cost All $2,507,000  $506,000  $3,013,000  

 



Appendix A | Project Information Sheets  
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Appendix B | Opinion of Probable Construction Costs 
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Appendix C | Project Area Overview Maps 
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Appendix D | TxDOT Bridge Inspection Reports 

  























































Appendix E | Digital Data 


