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COMPANY PROFILE  
Engineering and Hydrosystems Inc. (E&H), founded in 2001, is located in Denver, 
Colorado and offers services in the fields of hydrology and hydraulics; fluvial hydraulics, 
engineering and design; and reservoir and water supply management.  The firm focuses 
on providing innovative solutions that are both practical and environmentally sound.  We 
accomplish this by being client focused and available, offering high levels of technical 
expertise in our fields of specialization and being committed to honesty in all our dealings.   

E&H is a small business with the vision of becoming nationally and internationally known 
as a premier consulting company in our areas of expertise.  The principals of the firm, Dr. 
George W. Annandale, P.E. and Dr. Gregory L. Morris, P.E., are internationally known in 
sedimentation engineering and are, in particular, known for their experience and expertise 
in Reservoir Sedimentation Management, Scour, Fluvial Hydraulics and Sediment 
Transport.  As leading experts they have executed numerous projects around the world, 
authored books and papers, and advanced technology.   

 

 

 

Map showing locations of major projects executed by E&H personnel. 
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MISSION  
 
The Company’s mission is to  
 
Engineer sustainable hydrosystems  

that will   

• meet the needs of society and  

• protect the environment and developed resources for sustainable use  

Engineering and Hydrosystems combines engineering, sediment transport technology and 
fluvial geomorphology to conduct investigations to better understand watersheds and river 
systems.   

 

 

COMPANY VALUES 
 

Our company values are focused on satisfying client needs, protection of the environment 
and honesty.   

Satisfy Client Needs. We focus on client needs by developing innovative, practical and 
environmentally justifiable solutions to their problems, and by providing our clients with as 
much information as we can to allow them to make decisions that will optimally satisfy their 
needs while concurrently protecting the environment.   
 
Protect the environment.  We are working hard to become recognized as a leader in the 
development and implementation of innovative and environmentally friendly engineering 
designs.   
 
Honesty.   We strive to be honest in all aspects of the company’s dealings with clients, 
government agencies, the public, employees, and the environment.   
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SERVICES  
General Services  

E&H focuses on providing services for Rivers, Scour, Reservoirs and Water Supply.   
 

Rivers 

• Fluvial hydraulics  
Hydraulic analysis is required to determine hydraulic forces on structures such as bridge 
piers, weirs, abutments and grade control structure, and is also required to determine the 
extent of flooding that will occur when rivers and man-made channels are subjected to 
floods.  E&H has experience and expertise in hydraulic analysis and has provided services 
in this regard to various clients.   

 
• Fluvial geomorphology  

Fluvial geomorphology describes how the profile, plan and form of rivers respond to 
changes in sediment and water discharge.  This science forms an integral part of river 
management and is used concurrently with sediment transport modeling and fluvial 
hydraulic analysis to analyze rivers and prepare river restoration plans.  We have 
extensive experience in the practical application of fluvial geomorphology to solve 
challenges in river and stream environments.  

 
• Sediment transport  

Sediment transport technology quantifies how sediment is transported in rivers and how it 
might impact water quality, reduce capacities in reservoirs and change river morphology. 
E&H has extensive experience in sediment transport technology and modeling.  We use 
HEC-6, HEC-6T and MIKE11 sediment transport software to develop models used to 
simulate river and reservoir systems.   Our staff has been working for many years, 
practically on a daily basis, on providing solutions to some of the world’s most complicated 
sediment transport challenges.   
 

• Natural channel design and restoration  
Urban and rural development in the past often lead to severe degradation of natural river 
and stream systems.  The public desire to restore such rivers and streams to their former 
natural beauty is addressed by E&H by using our expertise in fluvial hydraulics, sediment 
transport, fluvial geomorphology, scour and sedimentation analysis, and hydrology to 
prepare sustainable river restoration designs. 
 

• Channel and bank stabilization   
Channel and bank stabilization are required to protect property and infrastructure against 
damage that may result from riverbed degradation and riverbank failure.  E&H has 
experience in advanced analysis of such challenges that provides our clients with cost-
effective, environmentally pleasing and safe designs.  

 
• Drainage and flood control systems 

Drainage and flood control systems protect infrastructure and property against flood 
damage.  E&H provides services in the design of drainage and flood control systems, 
either natural or manmade.  

 
• Erosion and Sediment Control  

We specialize in erosion and sediment control.  Having worked in diverse climates we are 
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accustomed to developing practical solutions to control erosion and manage 
sedimentation.   We have worked on numerous mining projects in diverse climates, 
ranging from desert, to semi-arid, tropical and humid.   
 

Scour 

• Dam Foundation Erosion 
E&H is world-renowned for the evaluation of dam foundation scour.  Investigations include 
Gross Dam, Denver Water, Colorado; Eildon Dam, Eildon Alliance, Australia; and 
Kárahnjúkar Dam, Iceland; Additionally, Dr. Annandale worked for the Bureau of 
Reclamation in cooperation with Colorado State University, Fort Collins, on a Dam 
Foundation Erosion project.  The Erodibility Index Method (also known as Annandale’s 
Method) that can be used to assess the erodibility of any earth material, including rock, 
formed the basis of this research.  Methods to assess scour potential and extent of scour 
of foundations consisting of rock and granular earth materials were developed. The 
technology is currently used nationally and internationally to assess dam foundation 
erosion when analyzing overtopping at dams subject to extreme floods.   

• Bridge Scour  
Typically, bridge pier scour depth potential is evaluated using the procedures in the FHWA 
Hydraulic Engineering Circular No. 18 (HEC-18).  This is a rather conservative approach 
that does not take into consideration the characteristics of the rock and soil material being 
scoured or the fact that the erosive power of the water is reduced as the scour hole depth 
increases.   

 
E&H utilizes a more realistic method to predict maximum scour depth by employing the 
stream power - scour hole depth relationship developed by E&H Principals in cooperation 
with the FHWA.   The Erodibility Index Method (Annandale 1995) acknowledges the 
resistance offered by earth materials to erosive capacity of water and provides more 
realistic results than conventional HEC-18 methods.  Details are in the Colorado DOT 
publication “Calculation of Bridge Pier Scour using the Erodibility Index Method” that was 
authored by Dr. Annandale, E&H’s President.   

• Pipeline Scour  
E&H studies causes of and solutions to river scour in the vicinity of pipelines to varying 
degrees, depending on client needs.  Generally, we utilize a multi-step investigatory 
process including geomorphic principals, hydraulic engineering, and analytical scour 
analyses.  Our studies provide qualitative understanding of why scour may be a problem 
and quantitative estimates of expected scour at pipeline crossings.  If requested and 
deemed necessary, we prepare sustainable fluvial designs to protect the pipeline against 
exposure due to scour.   

 
• General Scour  

Scour in rivers and oceans threatens the integrity and safety of the world’s infrastructure, 
including bridges, dams and pipelines.  Our staff provides solutions to complicated 
challenges in this field of specialization that at times requires development of new 
technology when current technology is inadequate.  Dr. Annandale, E&H’s President, 
recently published “Scour Technology”, a comprehensive book on scour issues and our 
approach to solving them.  
 

Reservoirs 

• Reservoir Sedimentation Management  
Reservoir sedimentation results in loss of storage in surface water reservoirs, leading to 
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shortages in water supply and decreased flood protection.  It also leads to significant 
environmental and social challenges by causing degradation of rivers downstream of 
reservoirs, degradation of lakes, shorelines and shoreline property.  E&H is one of the 
companies in the world with the most experience and expertise in the field of reservoir 
sedimentation management.  We offer these services to national and international clients.  

 
• Bathymetric Survey 

E&H has a system to survey reservoirs that can be used in any country.  The system is 
portable, yet accurate to sub-meter standards.  E&H utilizes contouring software in the 
field to ensure adequate data is being collected and provide bathymetric contour maps. 

 
• Monitoring 

E&H has designed monitoring systems and monitored reservoir turbidity, TSS (total 
suspended solids), incoming bed loads, and sedimentation through time for many 
reservoirs.  This information is necessary when evaluating the design life and sediment 
trap efficiency of reservoirs.  These systems were developed with oversight of Dr. Gregory 
Morris, Principal, who wrote “Reservoir Sedimentation”, published by McGraw Hill. 
 

• Operational Guidelines 
E&H has access to advanced technology that can be of value to water utilities in 
minimizing losses from their water distributions systems.  The technology focuses on 
managing background losses by pressure management, and analyzes the candidate 
solutions to ensure that the economically optimum solution is identified.  

 
E&H has also been responsible for development of spillway and gate operational 
guidelines.  The operations of the spillway can dictate the life of the reservoir, downstream 
erosion/deposition, and management of downstream water needs. 
 

Water Supply 

• Water Supply Management  
E&H staff has experience in developing optimal raw water supply management systems 
that will result in minimizing the risk of non-supply of water.  We have participated in the 
development of decision making systems that allows water resource managers to make 
risk-based decision pertaining to water supply with confidence.  These methods are, in 
particular, applicable to arid and semi-arid environments where surface water supply is at 
a premium.   

 
• Flood Hydrology 

Flood hydrology quantifies the magnitudes of flows that should be used to design flood 
control systems, river and stream bank protection and infrastructure design, such as sizing 
bridge opening and spillway sizes.   E&H offers services in determining the magnitude of 
design floods by making use of conventional statistical analysis of flow data, and by 
making use of regional hydrology and computer models, such as HEC-HMS and HEC-1.  
E&H staff has extensive experience in flood estimation in tropical areas with limited data 
availability.   
 

• Water supply hydrology  
Water supply hydrology relates to the analysis of hydrologic time series that is required for 
sizing water supply reservoirs and quantifying water rights claims.  E&H has extensive 
experience in sizing surface water reservoirs in arid and semi-arid environments.  We 
approach the analysis from several points of view, ensuring appropriate sizing of surface 
water supply reservoirs. 
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Specialized Services  

Scour  

Dr. Annandale, E&H principal, is nationally and internationally known for his experience 
and expertise in the field of scour analysis.  He is the developer of the Erodibility Index 
Method that became known as Annandale’s Method which is used to predict the 
erodibility of any earth material, including rock, vegetated soils, and cohesive and non-
cohesive granular material.  This method has been used on a variety of engineering 
projects, including projects to assess dam foundation scour, plunge pool scour, scour in 
water bearing tunnels, bridge pier scour and scour of river beds and banks.  The Erodibility 
Index Method has been incorporated in a number of engineering guidelines, including the 
Federal Energy Regulatory Commission’s Dam Safety Guidelines, dam foundation 
assessment guidelines of the US Bureau of Reclamation, the Federal Highway 
Administration’s Guidelines on assessing bridge pier scour (HEC-18), and Colorado 
DOT’s Bridge Pier Scour guidelines.  Dr. Annandale is requested to evaluate scour on 
national and international projects. 

Reservoir Sedimentation and Life Cycle Management  

Reservoir sedimentation occurs when sediment that is discharged into a surface water 
reservoir deposits when the flow velocity of water in the reservoir decreases.  The 
deposited sediment leads to various problems, including loss of useful storage space in 
the reservoir and degradation of the river downstream of the dam.  Reservoir 
sedimentation management focuses on preserving storage space while concurrently 
maintaining the integrity of rivers downstream of dams.   

E&H’s principals have national and international recognition as experts in the field of 
reservoir sedimentation and life cycle management.  Dr. Annandale authored one of the 
first books in the field of reservoir sedimentation that was published in 1987 (Annandale, 
G.W., Reservoir Sedimentation, Elsevier Science Publishers, Amsterdam, the 
Netherlands), while Dr. Morris authored the Reservoir Sedimentation Handbook (Morris, 
G.L. and Fan, 1997, Reservoir Sedimentation Handbook, McGraw-Hill, New York).   

In addition, Dr. Annandale has acted as a consultant to the World Bank, working with the 
University of Connecticut, on the development of the Reservoir Life Cycle Management 
concept.  The objective of this concept is to manage water resources and water resource 
infrastructure in a sustainable manner, allowing future generations to benefit from current 
investments in infrastructure and ensuring intergenerational equity.  Practical 
implementation of this concept is facilitated by a computer program that has been 
developed by E&H staff and research staff from the University of Connecticut.  The 
program has been used in a number of countries, including Morocco, Sri Lanka, Kenya 
and the United States of America to assess optional sediment management techniques 
and identify economically optimal and technically feasible approaches to ensure 
sustainability.  E&H is called upon nationally and internationally to advise on reservoir 
sedimentation management.   

Engineering Design of Vegetative Erosion Protection  

E&H developed the only method that is currently available to engineer vegetated 
erosion protection for river and stream bed and banks, and floodplains and hill-slopes 
that takes account of soil type, root architecture and habit, and foliage 
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characteristics.  The method has been implemented in practice.  In order to implement 
this technology, E&H analyzes the stream and river hydraulics, calculate the erosive 
power of the flowing water at various locations and calculates the root architecture 
requirements of plants, taking account of soil properties that will protect against erosion 
and scour.  Once these parameters have been determined we work closely with 
restoration ecologists who select the plant types that will satisfy the root architecture 
requirements required for the particular soil and climate under consideration.  Once the 
plant types that will be used have been identified, E&H uses this information to re-evaluate 
the hydraulics by taking account of the impact of plant foliage in assisting in the erosion / 
scour protection process.   
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SAMPLE PROJECTS  
 
 

Two sample projects from each discipline in which we specialize are included herein.  

• Rivers 

o Stream Restoration of the Blue River, Colorado 

o Eagle River Restoration, Minturn, Colorado 

• Scour  

o Colorado River Aqueduct Geomorphic Investigation and Scour Analysis, 
California 

o Eagle’s Nest Dam Foundation Scour Analysis, New Mexico 

• Reservoirs  

o Mahaweli Reservoir Cascade Management, Sri Lanka 

o White Tanks No. 3 Watershed Project, Maricopa County, Arizona 

• Water Supply   

o Reliability-Based Water Resource Management, Colorado  

o Reservoir Conservation (RESCON) Sustainable Water Supply 
Management 

 


