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Freese and Nichols is a client-focused, regionally based firm with national expertise. We 
meet client needs with responsiveness and flexibility. Dating back to our firm’s founding in 
1894, we have put relationships first – clients, teaming partners and staff – and seek long-
term relationships, many of which are counted in decades, not years. Freese and Nichols 
provides a broad range of services to plan, design and manage public infrastructure projects. 
We help our clients through every stage of the project life cycle: planning, design, program 
management, funding procurement, regulatory compliance, construction management, and 
operations and maintenance. Our project teams are known for exceeding client expectations 
through innovative concepts and high-performing designs. Our services include: 

• Architecture

• Construction Services

• Environmental Assessments and Remediation

• Facility Planning

• Funding/Grant Applications

• Growth Management and Development

• Levee and Dam Evaluations and Design

• Mechanical, Electrical and Plumbing Engineering

• Oil and Gas Engineering

• Program Management

• Stormwater Master Planning and Design

• Structural Engineering

• Transmission/Substation Engineering

• Transportation/Infrastructure Planning  
and Design

• Urban Planning and Design

• Water and Wastewater Master Planning  
and Design

• Water and Wastewater Treatment

• Water Resources Planning and Facility Design

HOW FNI HELPS YOU
FNI has assisted many public clients with all aspects of a stormwater program. 
This includes city-wide, basin and localized planning, design, development 
management, policy development, regulatory compliance, staffing assistance, 
and funding assistance. The FNI stormwater team consists of professionals 
who work almost exclusively on stormwater projects for public clients and 
regional authorities. Our seasoned team members work on public stormwater 
projects every day without conflict of interest from private development work. 
Our team is accomplished in utilizing the latest modeling software, helping 
you make fully informed decisions to maximize the value of your construction 
dollars. Our experienced stormwater staff will provide you constructible, 
sustainable alternatives that optimize your budgets for construction, 
operations and maintenance.  

COMMITMENT TO SERVICE
FNI has adopted a culture of client service. We have put in place quality review 
processes, client surveys, executive client visits and training for our staff to be the 
very best at client service. This commitment has helped us be the first engineering/
architecture firm in the country to earn the national Malcolm Baldrige Award.

ABOUT FREESE AND NICHOLS, INC.

FNI customizes our 
approach to meet 
the unique needs of 
each client. Our team 
members regularly 
work together across 
disciplines, giving our 
clients the benefit of 
total service/project 
integration.
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WATERSHED AND LOCAL 
STUDIES/CIP DEVELOPMENT
• Identifying and prioritizing existing and 

future capital improvement projects

• Developing regional and localized 
stormwater management approaches 
around those projects

• Providing information that will allow 
clients to make better floodplain 
management decisions and address 
budgeting needs

DESIGN
• Storm sewer and drainage systems

• Open channel flood and erosion         
control improvements

• Regional detention/retention ponds

• Water quality controls

• Stream stabilization and restoration

• Wetland restoration and creation

• Pressure sewers and tunnels

• Pump stations

• Levees and dams 

DEVELOPMENT MANAGEMENT
• Low Impact Development (LID) policy and 

technical criteria development

• Preparing and planning for future growth 
and development

• Enforcement of development through 
stormwater management reviews

• Developing stormwater drainage criteria 
and ordinances

REGULATORY COMPLIANCE
• Phase I and Phase II NPDES

• FEMA mapping studies

• Dam safety regulations

• 404 permits

FUNDING ASSISTANCE
• State and federal grant programs

• Stormwater utility fees

FNI provides the 
following key 

services within 
our Stormwater 

Management 
practice:

OUR SERVICES
FNI WATERTM

A key tenet of the FNI philosophy is 
stewardship of our clients’ assets and 
public resources. FNI WaterTM is an 
initiative that incorporates sustainability, 
the water/energy nexus, water quality, 
efficiency and conservation, conjunctive 
use of groundwater and surface water, 
brackish water, and water reuse. FNI 
WaterTM is the framework for a process 
that helps our staff explore alternatives 
for sustainable water resources in the 
21st century. Resource sustainability 
and stewardship are important to us and 
will be considered in any endeavor we 
undertake for our clients.  

FNI WaterTM focuses primarily on two 
aspects of sustainability: the natural 
environment (water and energy) and life cycle costs. It takes a comprehensive, 
environmentally responsible approach and implements best practices through every 
step of a stormwater project, from planning to operations, to maximize the quantity and 
quality of water, protect ecosystem functions, minimize energy use, and minimize costs.
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MASTER PLAN
The City of Bryan, Texas, has had numerous hydraulic and hydrologic (H&H) 
studies completed for its watersheds, but City staff needed a way to combine 
the information from these studies and implement a plan for improvements. 
This project consisted of managing and prioritizing various flooding, erosion, 
maintenance and water quality problems. 

Preliminary improvements were proposed to alleviate identified problems 
and grouped into capital improvement projects. FNI worked with City staff to 
prioritize the stormwater projects according to a ranking system that helped 
the City make more fully informed, business-case decisions. FNI entered the 
projects into a Microsoft Access database tailored to the City so staff can 
continuously update it with new projects and data using a standard form. The 
ranking criteria included life safety, street flooding, infrastructure damage, 
structure flooding, frequency of flooding, project cost, maintenance, funding 
sources and right-of-way availability. As a result of the prioritized project 
listing, FNI developed a city-wide stormwater Capital Improvement Plan (CIP) 
that optimized the City’s budgets and stormwater management needs. 

LYNNDALE ACRES NEIGHBORHOOD STUDY
As a follow-up to the CIP study, FNI conducted a watershed study for the Still Creek 
watershed using existing HEC-RAS models to propose channel- and road-crossing 
improvements throughout the watershed. The project also included three public 
meetings to obtain resident input on previous flooding events and proposed solutions. 

For the Lynndale Acres neighborhood, located in the Still Creek watershed, FNI 
developed a 2D model using Infoworks SD. A 2D model was chosen due to the complex 
nature of flooding from the creek and lack of internal stormwater infrastructure in the 
neighborhood, resulting in significant sheet-flow flooding in multiple directions across 
the neighborhood. By using a 2D model for this type of complex situation, FNI was 
able to accurately understand the issues and develop alternatives that the team was 
confident would address the issues without shifting the challenges downstream. 

FNI recommended alternatives for two regional detention basins, three road-crossing 
improvements and storm drain improvements to solve the flooding problem without 
moving it downstream. 

CASE STUDY Stormwater Master Plan and Lynndale Acres 
Neighborhood Study, City of Bryan

FAST FACTS
 � Developed city-wide 

stormwater CIP based on 
prioritized project listing

 � Performed HEC-RAS 
modeling for watershed 
improvements

 � Used 2D Infoworks SD 
modeling to understand 
capacity, risk and needed 
improvements
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FNI worked with Fort Hood staff to develop the foundation of an installation-wide 
stormwater management program to address compliance, maintenance and capital 
needs for flooding, erosion and water quality issues. FNI was originally contracted 
in 2009 to collect and maintain a GIS-based database of stormwater infrastructure 
at one of the largest military installations in the United States. Although the original 
request was to develop a baseline map of the storm system simply to comply with 
new stormwater quality requirements under the Clean Water Act, our team provided 
compliance by developing the map in a content-rich manner that set the foundation 
for the installation’s fledgling stormwater management program.

FNI used Trimble R8 GNSS receivers to map more than 15,000 storm sewer system 
features to identify and eliminate illicit discharges in three cantonment areas for 
compliance with Phase II Municipal Separate Storm Sewer System (MS4) stormwater 
quality permit requirements. Our team also performed a physical condition 
assessment of each feature to identify maintenance, repair or replacement needs. 
This information was populated in a geodatabase designed by FNI staff specifically 
for Fort Hood to track, manage and plan maintenance activities. This GIS-based 
infrastructure inventory map gave Fort Hood the foundation to implement a 
stormwater management program.

We have since developed stormwater master plans for various watersheds 
throughout the installation to identify flooding and erosion problems and solutions 
as well as probable construction costs for budgeting purposes. FNI modeled 
the entire network of drainage systems using XP-SWMM 2D modeling software, 
revealing potential and known drainage and flood problems. FNI also provided 
training to Fort Hood Staff regarding development of XP-SWMM models. Watershed 
plans identified flooding and erosion issues and provided alternative solutions with 
a recommended, phased plan for improvements to the storm system. One project 
included two bioretention basins to collect and treat runoff from roadways and the 
parking lot. Retrofits to existing culverts provide for emergency overflow. Specified 
native plants can withstand longer periods of drought. The system also doubles as 
an aesthetic park area. Our team also designed a bioswale within the installation’s 
existing storm system infrastructure for water quality protection that serves as a 
demonstration project for other locations throughout the installation.

FNI also assisted Fort Hood in the development of the Low Impact Development 
Compliance Evaluation Manual as a process to plan for the federal mandate in 
Section 438 of the Energy Independence and Security Act through implementation 
of low-impact design and land use strategies. 

CASE STUDY Stormwater Quality and Flood Protection 
Planning and Improvements, Fort Hood

FAST FACTS
 � Developed stormwater 

management program 
to address compliance, 
maintenance and system 
deficiencies

 � Mapped over 15,000 
storm sewers

 � Populated information in a 
geodatabase and created 
a GIS-based infrastructure 
inventory map

FAST FACTS (cont.)
 � Built H&H models using 

the mapped storm sewer 
system features and 
1D/2D software

 � Modeled over 75 miles of 
storm drains, 140 linear 
stream miles of open 
channel, and over 35 
square miles of drainage 
area

 � Developed a CIP list of 
recommended projects 
based on system 
deficiencies

 � Provided floodplains to 
guide future development

 � Developed LID Compliance 
Evaluation Manual to 
aid implementation of 
LID design and land use 
strategies
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FNI is providing program management support to the Harris County Flood 
Control District (HCFCD) for the Upper Langham Creek (ULC) Frontier 
Program. The impact fee-based program is a proactive approach to providing 
required infrastructure ahead of anticipated development. The Program 
will allow for the orderly implementation of a wide, naturally functioning 
floodplain which will provide sufficient outfall depth, mitigating detention 
volume and conveyance capacity to support future development. It will 
also offer unparalleled opportunities to enhance the community through 
the incorporation of recreational, environmental, open space and other          
multi-use features.

FNI performed detailed H&H analyses for the 16-square-mile watershed, 
including unsteady-state hydraulic modeling to optimize the use of both in-line 
and off-line detention storage volume within the system. FNI also performed a 
geomorphic assessment of the 8-mile ULC corridor and designed a conceptual 
geomorphic channel to promote stable channel function and reduce 
maintenance costs, and developed water quality best management practices 
(BMPs) to improve stormwater runoff quality.  

FAST FACTS
 � Program aimed at 

developing a naturally 
functioning floodplain

 � Performed H&H analyses 
and geomorphic 
assessment

 � Developed water quality 
BMPs and optimized 
control structures

 � Reviewed drainage 
submittals for compliance

As development occurs within the Program area, FNI continues to assist in modification and 
optimization of the Program’s two regional detention basins in order to accommodate new 
roadway and development projects, recreational features, and to allow for the incorporation 
of other amenities and aesthetic elements. For one roadway, FNI developed an innovative 
“bridge” section that utilized dual arch openings, allowing the crossing to also serve as 
a restrictor for in-line detention within the channel, an emergency overflow for extreme 
events and a control structure for a detention basin downstream. The bridge section also 
provided opportunities for trail crossings underneath the roadway and realized cost savings 
by combining the roadway crossing with the control structures.

As Program Manager, FNI is responsible for reviewing the drainage studies and design plans 
submitted by developers. This has been done to help ensure that the proposed improvements 
are compatible with the overall program and that there are no adverse impacts during 
interim conditions. This has required intimate knowledge of the HCFCD policies, as well as 
significant coordination with a number of consulting firms and land owners.

CASE STUDY Upper Langham Creek Frontier Program, 
Harris County Flood Control District
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The Central Arlington Heights neighborhood in Fort Worth, Texas, has an 
aging drainage system that does not follow the street layout and often 
crosses private properties beneath homes and other structures. The storm 
drain systems, which were built in the 1940s to replace a large creek in this 
area, are significantly undersized, causing widespread flash flooding in the 
neighborhood, even in frequent storm events. This fully developed watershed 
was one of two flagship storm drain planning studies that the City conducted 
following the implementation of the City’s stormwater utility fee.

The early phases of the planning study included a preliminary evaluation of 
the drainage system using EPA-SWMM, public involvement to collect input 
from residents on flooding problems, and a physical inventory and condition 
assessment of the aging storm drain system. 

During the next phase of the project, FNI converted the EPA-SWMM models 
to InfoWorks SD/2D to obtain a more accurate picture of the existing flooding 
problems, utilizing the timing and storage benefits of a 2D modeling approach. 
FNI further evaluated the potential improvement scenarios with the goal 

of providing 100-year flood protection for the neighborhood. Applying a cost-benefit 
methodology, this study determined that there were no feasible options to provide 
100-year flood protection that fit within the funding capacity of the City’s stormwater   
utility fee.

During the next phase, FNI worked with the City during a Feasible Options Study to 
review other strategies to provide incremental flood relief to this and other similar 
neighborhoods throughout the City. Following the completion of the Feasible Options 
process, FNI designed the first capital project in the watershed — an underground 
detention within the right-of-way, the first of its kind for the City. Additionally, the 
second capital project includes a dual-function detention basin with neighborhood 
open space and trails. Concurrent with the design, FNI is also evaluating long-term 
strategies for providing incremental flood relief as part of the final study phase. The 
public has been involved at every step of the process as the City and FNI investigate and 
implement ways to solve the flooding in a cost-effective manner.

FAST FACTS
 � Existing storm drain 

system was undersized 
and aging

 � Study included EPA-
SWMM and InfoWorks 
SD/2D modeling, public 
involvement, inventory 
and condition assessment

 � Performed a Feasible 
Options Study for flood 
protection and relief

 � Includes LID, multi-
functional amenities

CASE STUDY Central Arlington Heights Storm Drainage Design 
and Watershed Planning Study, City of Fort Worth
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The 3,500-square-mile Sulphur River Basin in Northeast Texas has been the focus 
of numerous water supply studies over the past few decades and is considered a 
major potential water supply source for the growing north and northeast Texas 
regions, including the Dallas-Fort Worth Metroplex. Historically, the Sulphur 
River, and particularly the North Sulphur River, has been subject to channelization 
practices intended to increase agricultural development. Excess sediment loading 
in the watershed has led to impaired water quality and infilling of downstream 
channels and water supply reservoirs.

The Soil and Water Assessment Tool (SWAT) model was developed for the Sulphur 
River Basin watershed upstream of Wright Patman Lake to aid in the assessment 
of potential sedimentation impacts throughout the watershed. The SWAT model is 
a continuous simulation model that operates on a daily time step to simulate the 
effects of land management practices on water, sediment and pollutant yields at 
the watershed scale. The SWAT model contained 25 sub-basins and was calibrated 
for flow using streamflow measured at USGS streamgages throughout the 
watershed. Sediment was calibrated by comparing modeled watershed sediment 
loads to measured sediment accumulation in Wright Patman Lake. 

Land use in the Sulphur River Basin watershed is dominated by agriculture — row 
crops in the west, cattle in the central portion and timber in the east. Evaluation of the 
watershed allowed FNI’s watershed planners to formulate BMPs that were tailored to the 
different land use conditions and soil types present throughout the watershed.

To assess their effectiveness, sediment management BMPs were applied to the 
watershed by altering SWAT model input parameters in the sub-basins found to be 
experiencing the highest sediment yields under existing conditions. Both land surface and 
channel BMPs were applied. BMP types ranged from simple grassed-lined field ditches 
to complex channel stabilization measures. Two BMP scenarios were modeled — an 
Intensive BMP scenario using six BMPs and a Feasible BMP scenario using a reduced 
number of BMPs. Sediment loads at the watershed level were reduced by 31 percent 
and 28 percent under the Intensive and Feasible BMP scenarios, respectively. The 
model is being regularly updated and used to predict the effects of different watershed 
management strategies and climate change on watershed sediment dynamics. 
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1.8FAST FACTS
 � Sulphur River Basin facing 

water supply source 
challenges

 � Used SWAT model to 
evaluate sedimentation 
impacts

 � Applied sediment 
management BMPs to the 
watershed

CASE STUDY Sulphur River Basin Watershed-Scale Program  
and SWAT Model, U.S. Army Corps of Engineers



1615

The Green Meadows Drainage Improvements project was performed for the 
City of Arlington to address the repetitive flooding of approximately 30 houses. 
The Green Meadows subdivision was developed in the 1970s, and historic 
flooding events have plagued the neighborhood since its inception. FNI was 
asked to gain an understanding of the drainage problems, formulate and 
design drainage improvements, and gain public support for the project. 

Public meetings were held to introduce the project team to the residents, 
gain insight from the residents on their concerns and inform the stakeholders 
of the project status and results. The public meetings consistently had 
approximately 40 residents, City staff and council members in attendance. 
FNI made numerous site visits to observe the project location and drainage 
features and to discuss issues one-on-one with residents.

FNI performed a detailed H&H analysis to gain understanding of the existing 
conditions flooding issues. A 2D hydraulic model was developed using 
existing topography, field survey and record construction plans of drainage 
infrastructure. The hydraulic model included detailed topography of the 

streets, driveways and residential yards to determine which direction overland flow 
would occur during flooding events. Animations of existing conditions flooding events 
were shown during public meetings where the residents were able to corroborate 
that the model was representative of resident experiences during flooding events. 
This confirmation also helped build confidence with the residents that FNI’s proposed 
improvements would address their flooding concerns.

After completing the study, the City requested that FNI move directly into design of 
capital improvements. The design included approximately 1,800 linear feet (LF) of 
modular block channel improvements and 2,000 LF of storm drain, water and sanitary 
sewer improvements. To address downstream flooding concerns, an innovative 
stormwater diversion junction box and multi-use stormwater detention facility was 
proposed in an adjacent park. A partnership between the City stormwater and parks 
departments allowed for the construction of the off-line detention facility, a perimeter 
pedestrian trail, soccer fields and an irrigation system. The project was well received by 
the stakeholders. 

FAST FACTS
 � Public meetings and site 

visits conducted with area 
residents to understand 
flooding concerns

 � Performed H&H analyses 
and used 2D modeling 
and animations of 
existing flooding events to 
understand issues

 � Capital improvements 
designed to address 
flooding challenges

CASE STUDY Green Meadows Drainage Improvements, 
City of Arlington
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FNI completed a watershed-scale study for Richardson’s Floyd Branch 
watershed. This study included development of a unit hydrograph hydrologic 
model for existing and future land use conditions of the urbanized watershed, 
a StormCAD model system of trunk lines 30 inches in diameter or larger, 
and hydraulic modeling of both the Floyd Branch main stem and a tributary. 
FNI recommended alternatives for alleviating deficiencies throughout the 
watershed, which included improvements to channel capacity, pipe capacity, 
street capacity and road-crossing capacity. To prepare for anticipated 
development in this commercial corridor, the City retained FNI to provide 
construction documents for the Phase I improvements. 

As the first step of the design phase of this project, FNI converted the 
StormCAD model to an EPA-SWMM dynamic model to evaluate the benefits 
of a dynamic model on the volume of the massive underground system and 
the overland flow. Benefits of this more detailed modeling approach included 
downsizing of the proposed infrastructure and a 15-percent cost savings for 
the City, reducing the projected cost of construction from more than $7.5 
million to $6.3 million. 

The design project included a survey; 
subsurface utility engineering; a standard Texas 
Department of Transportation (TxDOT) bridge; 
6,200 feet of box culverts; five junction boxes; 
channel modifications for a new headwall; 
numerous water and sewer relocations; 
avoidance of fiber optic and gas utilities; 
road, sidewalk, parking lot and driveway 
reconstruction; TxDOT coordination for work 
on US 75 Frontage Road; traffic control plans; 
analysis of adjacent building foundations 
due to close proximity of the box culverts; 
and a construction-phasing plan. In a highly 
developed urban corridor, the 9x7-foot box 
culverts spanned curb-to-curb under the street 
in some locations. 

FAST FACTS
 � Recommended solutions 

to alleviate watershed 
deficiencies

 � Dynamic hydraulic 
modeling resulted in cost 
savings

 � Large, multi-box 
construction in a densely 
developed commercial 
center

CASE STUDY Floyd Branch Stormwater Improvements, 
City of Richardson
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The City of Midland was experiencing rapid population and development 
growth due to a recent surge in oil and natural gas development activity. With 
the increased population and demand for developable land, the City requested 
assistance from FNI in determining development impacts on existing and 
future stormwater infrastructure facilities in this watershed.

FNI performed a detailed hydrologic study of the Jal Draw (204.4 square-
miles) and Midland Draw (135.2 square-miles) watersheds for existing 
and fully developed land use conditions. The FNI team also performed a 
detailed hydraulic analysis of the Jal Draw (7 miles) and Midland Draw (7 
miles) streams. Existing and fully developed discharge 100-year floodplains 
were delineated to identify existing flood-prone areas and to guide future 
development within these areas.

Through coordination with City staff and affected land owners and developers, 
FNI formulated proposed channel and crossing alignments and sizes. These 
proposed dimensions will be utilized for planning purposes by City staff and 
land owners in regulating future development.

FAST FACTS
 � City was experiencing 

rapid population and 
development growth

 � Performed detailed H&H 
studies and identified 
flood-prone areas to 
help the City guide             
future development

 � Provided improvement 
options and cost 
projections to support 
existing and future 
development

CASE STUDY On-Call Geomorphological Services, 
City of Fort WorthCASE STUDY

FNI is serving as technical lead on the City of Fort Worth’s first on-call contract 
for fluvial geomorphic services and channel assessments through the City’s 
Stormwater Management Department. Individual tasks involve assessment 
and development of conceptual solutions for a number of complex stream 
stability issues throughout the City. Projects focus on the erosion and 
sedimentation processes and how those processes drive channel shape and 
function. These can be for small spot assessments of erosion problems to 
reach-scale and watershed-scale geomorphological stream assessments for 
open-channel studies.

As part of this effort, FNI has performed investigations for Indian Creek, 
Cottonwood Creek, Little Dosier Creek, Howards Branch and French Lake.

FAST FACTS
 � Providing on-call fluvial 

geomorphic services and 
channel assessments

 � Projects focus on 
how erosion and 
sedimentation processes 
drive channel shape and 
function
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As the City of Bee Cave, Texas, experienced tremendous growth through the past 
decade, FNI helped assess the City’s future infrastructure needs. FNI designed 
the City’s 5,400-foot, four-lane, divided arterial thoroughfare, which included the 
following stormwater management services:

• Storm drains and drainage swales
• Multiple water quality ponds (retention/irrigation)
• Level spreaders
• Multiple creek crossings 
• Creek realignment using natural design techniques
• Hydraulic Impact Assessment
• Detention pond design
• Public-Private Partnership coordination

As part of the project, FNI designed an innovative two-span pedestrian crossing 
under Bee Cave Parkway to provide pedestrian and cyclist access, as well as to 
convey stormwater runoff. One span of the arched structure conveys flood flows 
up to and including the 10-year storm event. The other span sees everyday use as 
a hike-and-bike path and, during large storm events, convey stormwater runoff. 

Downstream from the Freitag Creek crossing, FNI designed a staged drainage channel 
mimicking the natural flow of the creek, thus helping to preserve the creek’s natural 
appearance. To maintain a stable channel slope, the team incorporated two limestone 
drop structures, creating a riffle-pool system to dissipate energy along the channel. To 
maintain stable side slopes and prevent erosion along the creek, the team specified live 
fascine bundles and live stakings of native plant species to continue efforts to preserve 
the creek’s natural environment. The project’s minimal footprint allowed construction 
under a Nationwide 404 Permit without triggering a U.S. Army Corps of Engineers (USACE) 
notification requirement, resulting in substantial cost and time savings for the client.

In addition, FNI provided environmental services including a Phase 1 Environmental 
Site Assessment, Section 404 permitting, survey for karst features, threatened and 
endangered species habitat surveys, coordinating a subcontracted archaeology pedestrian 
survey, preparing a TxDOT Categorical Exclusion for the intersection at Highway 71, and 
environmental documentation for the TxDOT access permit at the intersection of RM 
620. FNI also prepared a Contributing Zone Plan to comply with the Edwards Aquifer 
Contributing Zone requirements.

FAST FACTS
 � Designed a four-lane 

thoroughfare and a 
pedestrian crossing under 
Bee Cave Parkway

 � Preserved Freitag Creek’s 
natural appearance and 
function

 � Minimal footprint reduced 
environmental permitting, 
resulting in time and cost 
savings

 � Provided environmental 
services

CASE STUDY Bee Cave Parkway and Freitag Creek Crossing, 
City of Bee Cave
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In response to U.S. Environmental Protection Agency (EPA) regulations and 
to address stormwater quality issues facing the region, the North Central 
Texas Council of Governments (NCTCOG) hired FNI to lead development of 
its innovative Integrated Storm Water Management (iSWM™) Program for 
Construction and Development. NCTCOG defines this program as: 

“A cooperative initiative that assists cities and counties to achieve their goals of 
water quality protection, streambank protection and flood control, while also 
helping communities meet their construction and post-construction obligations under 
state stormwater permits.”

The iSWM™ program includes two guidance documents: the iSWM™ Design 
Manual for Site Development and the iSWM™ Design Manual for Construction. 
The completed manuals integrate stormwater quantity and quality issues 
and are used as tools to assist municipalities in developing local and regional 
stormwater ordinances and practices. The manuals provide tools for all Phase 
II MS4 cities to use in their compliance submittals and detail the most current 
and applicable stormwater management techniques. The manuals also outline 

criteria and rationales for selection of structural and nonstructural 
water quantity and quality BMPs. They also integrate all current, 
new and pending EPA regulations that have an impact on water 
quality, protection of the environment, stream bank erosion, 
sedimentation, natural resources, habitat and other environmental 
and water quality issues. 

The iSWM™ program has been successful since it began, and it 
is now a widely accepted standard for stormwater design and 
planning practices in North Texas. NCTCOG’s iSWM™ manuals are 
currently available online for statewide use. FNI has been involved 
in ongoing implementation efforts of the program for NCTCOG 
since 2002, as well as for various municipalities in NCTCOG’s region. 
FNI is proud to have been selected as NCTCOG’s go-to firm for this              
important work. 

Since 2002, FNI has worked with 
NCTCOG to bring national trends 
in stormwater quality and quantity 
management to North Texas, using 
state-of-the-art structural and  
nonstructural controls and BMPs.

FAST FACTS
 � Developed a regional 

program to assist 
municipalities in 
developing stormwater 
ordinances and practices

 � Widely accepted standard 
for stormwater design 
and planning practices in 
North Texas

CASE STUDY iSWM™ Program for Construction and Development, 
North Central Texas Council of Governments
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This project emphasized the importance of having accurate maps and tools in 
order to better estimate current risk, manage the floodplain, invest funds and 
be prepared for major storm events. The floods that occurred during Memorial 
Day 2015 were used to validate the models, ensuring an accurate depiction of 
the flood risks.

Fort Bend County, Texas, is one of the fastest growing counties in the 
country, experiencing significant development in the last decade. In an 
effort to better represent flood risk, FEMA updated the flood hazard maps 
and models in 2006. These maps and models have been used for the past 
decade to accomplish floodplain management efforts, issue permits and                    
design infrastructure.

The studied area encompasses a complex system, including the Brazos River, 
several natural waterways, man-made channels, diversion structures, dams, 
gated structures, natural overflow areas, levees, pump stations and a relatively 
flat topography.

FAST FACTS
 � Project focused on better 

representation of risk in 
an area with a complex 
drainage system

 � HEC-RAS 1D/2D modeling
 � Validated results during 

2015 Memorial Day floods

At the time of the development of the current hydraulic models, limitations in the 
modeling software made it necessary to make some assumptions at key components of 
the system, such as using rating curves to represent diversion of flows. 

FNI has been working with the City of Sugar Land, Fort Bend County Drainage District, 
and other regional stakeholders to update the H&H models for this area in order to better 
define the risk and make more informed decisions for the design of future infrastructure 
and analysis of new developments. The new hydraulic model utilizes the 2D modeling 
routines available in the latest version of HEC-RAS; takes the existing drainage network 
into account; and provides flexibility when evaluating local storms, floods on the Brazos, 
or a combination of both. These tools provide public officials with the information needed 
to better manage the floodplain and protect the public.

CASE STUDY Ditch H Restudy: Better Representing Risk in an Area 
with a Complex Drainage System, City of Sugar Land
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The City of Austin owns more than 300 stormwater ponds that range from small on-site 
water quality and detention ponds to regional water quality, erosion and detention 
ponds. Many of the structures are considered dams under the City of Austin and state 
dam safety rules. This project included dam modernization and rehabilitation.

FNI was originally hired to assist with an assessment of the City’s overall risk related 
to stormwater pond and dam safety, and to provide the City with recommendations 
for managing and reducing that risk. In Phase I, FNI completed an inventory and initial 
assessment of nearly 500 structures to reduce the number of potential dams to about 
130 structures (66 potentially high-hazard). The team also provided recommendations 
for updates to strengthen the Drainage Criteria Manual, developed a PER and CIP 
Implementation Plan for any necessary dam rehabilitation projects, and created a 
Pond Safety Program. In Phase II, FNI prepared the PER and CIP for the 66 high-hazard 
dams identified in Phase I and assisted with developing revisions to the Drainage          
Criteria Manual.  

Upon completion of Phase II, the Pond Safety Program reached the current phase, 
which includes CIP Implementation and General Program Consultation. The 
General Consultation services include staff training (short courses); discussions and 

interpretations of City and State dam safety regulations; and emergency engineering 
evaluation services, such as site inspections, cost estimates and significant runoff 
events, as needed. During the implementation phase, FNI provided design, permitting 
(local, state and federal), bidding and construction phase services to the City for a 
number of regional ponds and several smaller stormwater quality/detention ponds.

In addition to the dam modernization and rehabilitation projects, FNI has designed 
two regional erosion and flood control dams for the City. The Upper Walnut Creek 
Dam is an approximately 4,500-foot-long and 20-foot-tall earthen embankment dam 
with a surface storage area of nearly 40 acres and a storage volume of 259 acre-feet. 
FNI performed the feasibility study, environmental permitting (including an individual 
permit from the USACE), final design and general construction representation. The 
Wells Branch Dam is an approximately 30-foot-tall concrete dam that is approximately 
400 feet long and includes a 900-foot floodwall. The configuration of the dam was 
selected to minimize the footprint of the structure in a unique creek setting and 
required the installation of nearly 30 post-tensioned bar anchors. FNI performed 
the environmental permitting (including a Nationwide permit from the USACE), final 
design and general construction representation, including the anchor quality control 
and quality assurance testing.

FAST FACTS
 � Inventoried and assessed 

nearly 500 structures and 
identified 66 potentially 
high-hazard dams

 � Recommended updates 
to the Drainage Criteria 
Manual, developed 
implementation plan  
for dam rehabilitation 
projects, and created a 
Pond Safety Program

CASE STUDY Stormwater Ponds and Dams, City of Austin

FAST FACTS (cont.)
 � Facilitated staff 

training, discussions 
and interpretations 
of City and State dam 
safety regulations, and 
emergency engineering 
evaluation services

 � Designed two regional 
erosion and flood control 
dams
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In 2013, in response to comments from the development community, the City 
of Fort Worth engaged FNI to evaluate design standards, the current design 
criteria manual, and the process and philosophy driving development reviews. FNI 
recommended receiving input regarding the drainage development review process 
from a comprehensive group of stakeholders. Multiple methods were utilized to 
obtain input regarding the process, including a Stakeholder Steering Committee 
comprising several members of the development community and the City’s 
Development Advisory Committee. In addition, FNI conducted an online survey, sent 
to over 2,000 users of the City of Fort Worth Community Development Department. 
Face-to-face “tabletop” surveys were conducted with approximately 34 members 
of the development community. Internal review staff and other departments 
interfacing with the Stormwater Review department were also interviewed. Finally, 
a benchmarking exercise was conducted through interviews with five similar 
communities to determine standard review processes, times, response rates and 
design criteria.

FNI used a data-driven approach to determine root causes for community 
comments. Identified changes to the design criteria manual and the review process 
were determined as countermeasures to the root causes. Recommended revisions 
to the criteria manual and the review process were made to simplify the drainage 

review process while maintaining City staff’s charge to promote the health, safety and 
welfare in the community. Improvements centered around two major topics: process 
changes and technical review standards.

FNI recommended implementation of a streamlined drainage criteria policy, focusing 
on detailed drainage review during the final platting stage of an application, rather 
than at the preliminary plat stage. In addition, the manual was reformatted to 
simplify requirements and eliminate conflicting requirements. Simplified approaches 
to required calculations were included to facilitate review of small sites and infill 
development projects.

Process changes included reorganization of the City’s review staff to focus on customer 
service, responsive reviews and facilitation of review applications as opposed to a 
design-level quality control review. Review checklists were reformatted to simplify 
required documentation. Organization charts, review flow charts and reduced points 
of contact at the City were included to facilitate applicant understanding of the review 
process. Maximum response times and goals for number of required resubmittals 
were established. Finally, the City implemented a short survey sent to applicants at the 
completion of each review process. The survey is intended as an ongoing data point to 
evaluate the efficacy of implemented changes.

FAST FACTS
 � Assisted in update to 

the stormwater design 
manual and development 
review process revisions

 � Utilized stakeholder 
survey data to 
identify root causes 
and recommend 
improvements

CASE STUDY Drainage Design Manual Update and Development 
Review Process Evaluation, City of Fort Worth

FAST FACTS (cont.)
 � Recommended process 

and technical revisions
 � Facilitated infill 

development reviews
 � Implemented customer 

survey to gauge project 
success

 � Ongoing drainage reviews 
performed by FNI team
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FNI worked with the City of Frisco to establish a Stormwater Utility Fee to address 
increasing stormwater management needs, including water quality compliance, system 
maintenance and capital improvement projects. When a scheduled rate increase failed 
to occur in the following years, the City’s stormwater management program faced a 
decrease in expected revenues for several years. Five years after implementation, the 
City asked FNI to assess the program’s current needs and recommend an update to the 
fee structure and rate schedule to account for stormwater quality compliance changes 
under the State of Texas’ recently updated small MS4 permit. 

While City leaders understood the need for the increased rate, some hesitancy lingered 
regarding the appearance of adding financial burden, specifically to commercial 
businesses. Given the recent economic downturn and the political landscape, any 
rate increase needed to be thoroughly reviewed and justifiable. Keeping this in mind, 
our team worked with the City to develop a fee credit policy that would provide an 
opportunity to reduce the cost burden to nonresidential property owners who take 
steps to minimize stormwater impacts from their developments. 

FNI included a stormwater utility fee credit mechanism in the updated fee structure 
allowing nonresidential properties to reduce their fee from the base assessment by 
implementing low-impact design features or conducting enhanced site management 

practices that reduce impacts to the quantity and quality of the stormwater runoff conveyed to the   
municipal system. 

Our team reviewed other stormwater utility fee credit programs in the region, tailored options to the City, 
and created a customized list of available credits for developments in the city. The program allows commercial 
properties to receive up to a 40-percent reduction on their monthly stormwater utility fee, which effectively 
offsets the associated rate increase. City Council and staff also had clear demands for the fee credit system: 

• All business owners should be able to easily complete the fee credit application on their own 
without having to pay for outside assistance

• Credits should encourage approaches consistent with the City’s goals for better site development 
• The fee credit availability should be reasonable, equitable and substantial if site practices 

provided the credit value

With this in mind, FNI developed a simple, straightforward fee credit application for 10 site practice credits. 
The credits, which range from 5 percent to 40 percent each, can be obtained alone or combined up to the 
maximum amount. Only the most technical credit opportunities require engineering input. Incorporating 
Council input to encourage aesthetically pleasing stormwater facilities in a visible location, the project team 
adjusted the fee credit policy to minimize fees for properties with retention/detention ponds placed near 
public right-of-way and that met the City’s open space requirements, which FNI’s urban planners had recently 
worked with the City to adopt. 

FAST FACTS
 � Increased revenue to 

meet current stormwater 
management needs

 � Fee credit offset to 
minimize rate increases 
for businesses with 
enhanced site practices

 � Integration with other City 
policies and goals for site 
development

 � Improved ability to 
comply with stormwater 
quality requirements and 
maintain drainage system

CASE STUDY Stormwater Utility Fee Update, City of Frisco

Incorporating bioretention areas and regularly sweeping the parking lot are two of ten types of credits property owners can earn.Example calculation form to determine possible stormwater utility fee credit.
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Located on the Gulf of Mexico at the mouth of the Brazos River, the City of 
Freeport, Texas, has many areas protected from both coastal and Brazos River 
flooding by levees, which rely on pump stations to drain the internal system 
during all storm events. The Velasco Drainage District (VDD) is in charge of 
maintaining and operating this system of levees and pump stations. Spurred by 
FEMA coastal remapping efforts, as well as the expansion of Port Freeport, there 
was a need to better understand the internal drainage of North Freeport and to 
assess the capacity of the existing pump stations, which were previously sized 
based on a 1965 study by the USACE. Additionally, uncertainties regarding the 
pump stations’ adequacy to meet the original goals of the project required a 
detailed study to address questions concerning the possible need to modify the 
current pump stations.

Currently, Port Freeport is in the process of expanding its facilities to meet 
additional demands, and part of the new development includes modifications 
to an outfall canal, as well as paving large areas for new development.                    

FAST FACTS
 � 2.3-square-mile area 

protected by levees and 
three pump stations

 � Total pump capacity of 
760,000 GPM

 � Latest H&H analysis dates 
back to 1965

 � Performed detailed 
modeling using new 
version of HEC-RAS 1D/2D

 � Made recommendations 
to plan for and regulate 
future development

CASE STUDY Internal Drainage and Pump Station 
Capacity Assessment, Port Freeport

To better understand the functionality of the overall system 
and pump station capacities, the VDD requested that a 
detailed H&H analysis be done for the North Freeport area 
in order to evaluate the performance of these various 
system components. The goal of this project was to 
analyze the area in sufficient detail to understand the flood 
risk for existing conditions behind the levees, estimate 
modifications to the system required to meet flood 
protection goals, calculate discharges from the pumped 
system in order to adequately size new outfall drainage 
infrastructure for the expansion of the port, and provide 
recommendations for handling future development based 
on the results. 
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FNI has worked with staff at the City of Westworth Village to develop, 
implement and maintain a stormwater quality management program meeting 
the requirements of the state MS4 permit. Since the program’s inception, FNI 
has worked step-by-step with the City to identify BMPs to meet stormwater 
quality protection requirements for public education and involvement, 
construction site and development, storm system inspection and maintenance, 
and municipal facility operations.

FNI provides compliance assurance to the City through the submittal of 
stormwater management plans and agency notifications, annual agency 
reports, and by serving as the City’s representative for agency inspections. In 
fact, after the most recent agency inspection, the state inspector requested 
the City’s permission to use the City as a reference example to other cities for 
how to implement and operate an MS4 program correctly.

Where practical, City staff members have implemented BMPs on their 
own, and FNI has provided technical assistance for more challenging BMP 
needs. FNI developed a GIS-based storm system inventory and conducted 

initial illicit-discharge detection monitoring of identified outfalls on behalf of the City. 
City staff proudly displays on the City Hall wall a 4x12-foot map of the storm system 
infrastructure mapped by FNI. While conducting the storm system inventory, FNI staff 
also evaluated the physical condition of each structure to identify maintenance needs 
for City staff. Georeferenced photos of each storm system feature were collected and 
are accessible from the electronic map merely by clicking on the desired storm system 
structure, providing staff a visual representation of the specific condition at the time of 
inspection. The GIS system was set up in a manner to allow for routine additions of data 
and photos as subsequent inspections are conducted by staff.

FNI also developed updated stormwater 
ordinance requirements to meet construction, 
post-construction and illicit-discharge 
mandates of the MS4 permit. FNI worked 
with City staff and Council to identify effective 
approaches to protect stormwater quality 
without inhibiting desired development in     
the community.

FAST FACTS
 � Identified BMPs to meet 

various stormwater 
quality protection 
requirements

 � Involved extensive agency 
coordination

 � Used as an example for 
other cities to follow

 � Developed a GIS-based 
storm system inventory

 � Updated stormwater 
ordinance requirements

CASE STUDY Phase II MS4 Stormwater Quality Permit 
Compliance, City of Westworth Village
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The City of Lancaster has several homes located along Ten Mile Creek that 
have flooded multiple times over the past 40-plus years. This area of homes 
was originally developed in the 1960s in the county jurisdiction, which was 
later annexed into the City. In 2004, a 25-year flood event occurred on June 
28, flooding the neighborhood and several homes. While still cleaning up from 
this event, another much larger flood event hit the same neighborhood and 
damaged more than 100 structures across the city on July 29. More than 30 
structures were declared substantially damaged along Ten Mile Creek.

Following the floods, the residents looked to the City for assistance. The 
City hired FNI as its floodplain administrator to assist with documentation, 
substantial damage calculations, public involvement and rebuilding 
procedures. While sympathetic to its residents’ predicament, the City did 
not have the funds to purchase these homes. Some residents successfully 
challenged the substantial damage calculations and rebuilt; others elevated 
their homes and some just walked away, all of which changed the climate of 
the neighborhood.

On the City’s behalf, FNI applied for Hazard Mitigation Grant Program (HMGP) funds 
to pursue a voluntary purchase program for this neighborhood. In late 2009, the City 
was awarded the HMGP grant from a portion of the funds allocated to the State of 
Texas following Hurricane Ike. The City received almost $1.2 million to purchase up to 
13 properties in this voluntary property-acquisition project (buyout). The City’s staff 
was already stretched thin, so it hired FNI to manage the grant on its behalf, including 
obtaining appraisals, interacting with the public, completing and submitting grant 
paperwork, overseeing the appeals process and coordinating closings.

In all, FNI assisted the City in purchasing 15 residential properties — 12 with structures 
and three vacant lots — with the grant that represented 75 percent participation in a 
completely voluntary program. The project maintained a benefit-cost ratio greater than 
one and utilized approximately 90 percent of the grant awarded.

FAST FACTS
 � Several neighborhood 

homes substantially 
damaged after repeated 
flooding

 � Applied for and received 
HMGP funds to purchase 
15 properties in the area

CASE STUDY Property Acquisition Using HMGP Funds, 
City of Lancaster
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FNI performed an open-channel study and hydrologic analysis of Mary’s 
Creek, developing and calibrating an unsteady RAS model using HEC-HMS 
software. Mary’s Creek has a 55.2-square-mile drainage area and is the largest 
contributor to the Clear Fork of the Trinity River downstream of Benbrook 
Dam. Changes in the discharges on Mary’s Creek directly affect the Clear Fork. 
As a result, the project required close coordination with the Cities of Fort 
Worth and Benbrook, as well as Tarrant Regional Water District and the USACE

To create the new model, FNI evaluated two methodologies for infiltration 
losses and unit hydrographs: the first used initial and constant losses and the 
Snyder’s unit hydrograph; and the second used the U.S. Soil Conservation 
Service (SCS) curve number method and the SCS unit hydrograph. This 
comparison allowed the clients to make a fully informed decision on the 
methodology most appropriate to the Trinity River. 

FNI also created a new unsteady-flow HEC-RAS model based on surveyed cross sections 
in the main channel and 2009 LIDAR data for the overbanks, using HEC-GeoRAS to 
process the geometry. The model also takes advantage of features such as lateral 
structures to represent diversions, inline structures to represent channel dams, and 
storage areas to represent ponds. 

The updated H&H models and inundation maps provide a more accurate representation 
of the floodplains of Mary’s Creek and the Clear Fork Trinity River within the study area. 
At the same time, the peak flows calculated by the unsteady RAS model account for 
the effect of diversions, spills and ponds that cannot be represented correctly in the 
hydrologic model. This is crucial when estimating realistic flooding risks of the roads and 
properties located along the streams. 

FAST FACTS
 � Analysis proposed 

significant alterations to           
floodplain

 � Methodologies 
comparison used to aid 
client decision

 � Created new unsteady-
flow HEC-RAS model 

 � Coordination with 
multiple agencies, 
including USACE, TRWD, 
USGS, and the Cities of 
Fort Worth and Benbrook

CASE STUDY Lower Mary’s Creek Open-Channel  Study, City of Fort Worth 
Transportation and Public Works and City of Benbrook

Before After
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Nearly 1,700 applicants

110 recipients

7 categories in Baldrige criteria

1st engineering/architecture firm to  
receive this honor: Freese and Nichols

NATIONAL QUALITY AWARD

Baldrige  
by the Numbers

In November 2010, FNI was named a recipient of the 
Malcolm Baldrige National Quality Award. 

The Baldrige award is the highest presidential honor given 
to U.S. organizations for performance excellence. It was 
established in 1987 to enhance the competitiveness of 
U.S. businesses in an ever-expanding, demanding global 
market. The Baldrige program promotes excellence in 
organizational performance, recognizes the achievements 
of U.S. organizations and publicizes successful                 
performance strategies.

FNI is the first engineering/architecture firm in the 
nation to receive this honor. 

For more information, visit: www.freese.com/baldrige.

Pictured above: FNI CEO Bob 
Pence, FNI Chairman Emeritus 
Jim Nichols, FNI CFO Cindy 
Milrany, U.S. Congresswoman 
Kay Granger, Fort Worth 
Mayor Betsy Price, and FNI 
Vice President Lee Freese.

INNOVATION MALCOLM BALDRIGE
Just as John Hawley’s innovative engineering concepts in the late 1800s helped 
to make drinking water an accessible and safe resource, FNI employees continue 
to search for and provide clients with 
innovative solutions. It is a commitment 
that goes beyond solving a problem and, 
instead, consistently seeks to find better 
ways to accomplish tasks, no matter the 
magnitude of the challenge. Innovation is 
accomplished not just in how things are 
planned, but it’s also how things are done. 
From process to product, FNI strives to develop innovative ways of doing things. 

A LEADER IN SUSTAINABILITY
LID is an integrated site design approach for addressing hydrologic and environmental 
impacts often associated with conventional land development and linear 
transportation projects. FNI consider this approach for every stormwater project we 
undertake. Clients can save money and reduce environmental impacts in a practical 
manner utilizing LID techniques and practices. 



MISSION
Innovative approaches

Practical results

Outstanding service

VISION
Be the firm of choice for  

clients and employees

GUIDING PRINCIPLES
We are ethical

We deliver quality

We are responsive

We add value

We improve continuously

We are innovative

We develop professionally

We respect others

We appreciate our employees and clients

We give back to our communities

www.freese.com


