
Hydrology, Hydraulics, and  
Water Quality for Dams, Levees  
and Hydraulic Structures

        Hydrology and Hydraulic Studies
Geosyntec leverages its expertise to perform tailored hydrologic and hydraulic 
studies. Geosyntec develops, calibrates, and uses a variety of hydrologic, 
hydraulic, hydrodynamic, and other models (1-D, 2-D, 3-D), data analysis, 
statistical packages, and software tools  to conduct analyses related to dam 
erosion and failure, infrastructure design, flow simulation, sediment transport, 
temperature and water quality, restoration, and environmental habitat.

       Flood Risk Analysis and 
Inundation Mapping

Geosyntec conducts dam break and flood 
risk analyses to evaluate dam hazard 
classifications. We develop inundation 
and flood wave maps to show the extent 
of flooding from dam failure and water 
depth grid maps to quantify potential 
risk and support the development and 
implementation of Emergency Action Plans. 
Our team performs Probable Maximum 
Flood and Precipitation studies to support 
the design of dam spillways, energy 
dissipators, and flood control systems. 
Our team also prepares and coordinates 
revisions to Flood Insurance Rate Maps 
(FIRM) associated with dams and levees 
with local and federal agencies.

        Engineering Design
Geosyntec’s team of engineers 
work collaboratively across a 
range of disciplines (geotechnical, 
geo-structural, water resources, 
and environmental) to prepare 
integrated designs for dams, 
levees, and flood control facilities. 
Engineering analysis and design 
spans infrastructure assessments, 
repairs or upgrades, and new 
construction.  The multi-faceted 
team provides innovative design 
for major spillways, energy 
dissipators, erosion protection 
techniques, and construction 
sequencing.  

        Real-Time  
Operational Tools

Geosyntec develops and implements 
real-time operational, optimization, and 
environmental compliance assistance 
tools for dams and reservoirs systems. 
Our real-time tools integrate hydrologic 
models with hydraulic, hydrodynamic 
and water quality models, and data.

        Regulatory and Compliance Support
Geosyntec deftly navigates  through regulatory agency processes to effectively 
address project related demands. We have extensive knowledge providing solutions 
compliant with the Clean Water Act, Safe Drinking Water Act, Endangered Species 
Act, and the National Environmental Policy Act, among others. We work with 316(a) 
and 316(b) requirements for cooling water intakes, Section 401 Water Quality 
Certifications, Total Maximum Daily Load, and NPDES and Section 404 permitting.

Geosyntec partners with owners and operators of dams, levees, and flood control facilities to assess flood 
risk hazards and regulatory compliance, obtain water quality certifications and permits, evaluate water quality 
and use impacts on the environment, develop engineering solutions integrating geotechnical and water 
resources design requirements, and deliver conservation and restoration projects.
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Mule Creek Dam Reservoir 
Inundation Mapping
Geosyntec conducted the necessary 
steps for the dam breach analyses, 
inundation mapping, and updating of 
the EAP in the event of a failure of the 
California State Prison’s Mule Creek 
Dam. The updated EAP would aid the 
relevant emergency authorities to plan 
an evacuation in the event of the dam 
breach failure. Geosyntec developed a 
HECRAS 2D model to simulate the flood 
inundation resulting from a breach. The 
study included data acquisition, model 
grid setup, model parameterization, 
model simulation execution, results 
evaluation and inundation mapping. 
Sunny-day failure and storm-induced 
failure scenarios were modeled.

U.S. Army Fort Shafter Flats  
Flood Mitigation Levee
Geosyntec worked closely with a local 
engineering firm and the USACE to 
develop a hydraulic analysis of the 
Kahauiki Stream modifications, including 
the levee wall design and modified 
bridge opening at this facility in Honolulu, 
Hawaii. A scour analysis was conducted, 
and GIS maps of the modified floodplain 
and floodway were prepared. Following 
construction, Geosyntec collaborated 
in the preparation of the Letter of 
Map Revision and the supporting 
documentation to seek and obtain levee 
certification. A detailed hydrologic 
analysis was conducted to determine 
the extent of residual flooding behind 
the levee system and to optimize the 
configuration of the high-capacity pump 
system to provided flood protection for 
the 1% annual exceedance storm event.

Blue Ridge Dam Hydraulic Analysis
Geosyntec led the geotechnical and 
hydraulic engineering analyses, review 
of pertinent design and construction 
documents, risk assessment evaluations, 
facilitation and risk software operations, 
and overall project management for 
the seismic stability analysis of the 
dam. 2-D and 1-D hydraulic analyses 
of the concrete-lined primary spillway 
and unlined emergency spillway were 
completed using SpillwayPro to analyze 
water surface profiles and cavitation 
characteristics of high-velocity spillway 
flows to inform the quantitative risk 
assessment for hydrologic potential 
failure modes. A 2-D HEC-RAS model 
was developed to assess the hydraulic 
conditions of the unlined emergency 
spillway. The hydraulic modeling results 
were used to evaluate the structural 
integrity and erosion potential of the 
primary and emergency spillways. 

Wallace Dam FERC Licensing 
Support
Geosyntec provided support of the NEPA 
scoping meetings and provided water 
quality modeling expertise to assist with 
potential mitigation for water quality 
issues for the Integrated Licensing 
Process (ILP) for Wallace Dam. The 
team prepared critical environmental 
assessment documents (e.g., Pre-
Application Document, Study Plan, 
Study Reports) under FERC’s ILP for 
the 321-megawatt hydro facility. The 
project is a pumped storage facility that 
includes the 19,050-acre Lake Oconee. 
Under FERC’s ILP, Geosyntec led 
the preparation of the Pre-Application 
Document and the development of the 
Proposed Study Plan.  

Bull Run Reservoir System Dam 2 
Tower Improvements 
As part of the City of Portland’s Habitat 
Conservation Plan effort, a hydrodynamic 
and water quality model was developed 
(CE-QUAL-W2) for two drinking water 
reservoirs and the river below the 
reservoirs. The results of the modeling 
study were used to assist the City in 
making upgrades to the Reservoir 2 
Dam intake tower to allow targeted water 
releases for fish habitat downstream. 
Geosyntec further developed the 
reservoir temperature model to ensure 
it was able to reproduce reservoir 
temperatures with the new tower in place. 
The calibrated model was utilized to 
explore alternative reservoir operations 
management scenarios.

Geotechnical Study with Modeling  
of Micro Tunneling 
Geosyntec conducted a numerical 
modeling of the geotechnical and 
hydrotechnical components of potential 
internal erosion failure after a sinkhole 
was discovered at the toe of an 
earthen embankment dam. The dam 
was classified as a high hazard dam 
where failure of the structure could 
result in probable loss of human life, 
and significant property destruction. 
The objective of this analysis was 
to characterize the failure rates and 
hydrographs due to potential internal 
erosion through the dam. Downstream 
hydrographs were developed using 
a numerical model (WinDAM C) for 
ranges of different reservoir headwater 
elevations, operation strategies, and  
soil parameters. 
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