HEC-HMS
(Feb. 4 – 7, 2013)
&

HEC-RAS
(Feb. 11-14, 2013)
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February 4-7, 2013
&

HEC-RAS Course

February 11-14, 2013

HURRY!!  Course limited to the 1st 30 Participants Registered!!!
The Arkansas Natural Resources Commission is proud to announce HEC-HMS & HEC-RAS courses to be held at the Arkansas Natural Resources Commission located at 101 E. Capitol Avenue, Suite 350 in Little Rock on February 4 -7, 2013 for HEC-HMS and February 11 -14, 2013 for HEC-RAS.  
Parking is available at the parking garage at the corner of 6th and Scott St. next to ANRC.  Present your parking card for validation at the ANRC front desk upon arrival. 
HEC-HMS  - The Hydrologic Modeling System (HEC-HMS) is designed to simulate the precipitation-runoff processes of dendritic drainage basins. It is designed to be applicable in a wide range of geographic areas for solving the widest possible range of problems. This includes large river basin water supply and flood hydrology, and small urban or natural watershed runoff. Hydrographs produced by the program are used directly or in conjunction with other software for studies of water availability, urban drainage, flow forecasting, future urbanization impact, reservoir spillway design, flood damage reduction, floodplain regulation, and systems operation.
HEC-RAS  -  The objective of the course is to enable the participants to perform water surface profile computations using computer program HEC-RAS in a sound and effective manner. Topics will include concepts of open channel flow, data requirements, basic input requirements, output analysis, application of bridge and culvert routines, and floodway determination.  Participants will have an opportunity to prepare input and analyze output during workshops.  Additionally students will learn how to prepare data from a GIS for use in HEC-RAS, as well as how to send HEC-RAS results back to the GIS for inundation mapping.

Continuing Education Credits

Continuing education credits for will be offered for Certified Floodplain Managers (CFMs) for free and for registered engineers through the University of Arkansas Global Campus.  The cost for CEUs for engineers is an additional $10 per course payable the day of the workshop (additional paperwork is needed).  Credits are 2.8 units per course for a total of 5.6!
Places to Stay

Each participant is responsible for their own arrangements for accommodations.  Most visitors elect to stay in West Little Rock (west of I-430/I-630 interchange) or in the River Market Area located along President Clinton Avenue.  The River Market area offers plenty of night time activities and an easy walk to the Clinton Library or to catch a Trolley.  Please note: there are major highway construction projects at the I-430 / I-630 interchange, expect delays.
Instructor 
Arthur C. Miller, Ph.D., P.E., DWRE - Distinguished Professor Emeritus of Civil and Environmental Engineering, The Pennsylvania State University and Science Practice Leader - AECOM

Dr. Miller is a nationally recognized expert in hydrology, hydraulic engineering and dam safety.  He has over 40 years of experience in water resources performing research, consulting and publishing in hydrology, hydraulics, floodplain delineation, dam safety, bridge scour, river mechanics, sediment transport and on impacts of Climate Change.  He has extensive experience with numerous hydrologic and hydraulic models.

Dr. Miller received his Ph.D. and M.S. from Colorado State University.  He is a registered Professional Engineer in Pennsylvania, Maryland, North Carolina, Virginia and Colorado, a Registered Land Surveyor in Pennsylvania and a Certified Professional Hydrologist.

A Diplomat of the American Academy of Water Resources Engineers and Fellow of the American Society of Civil Engineers, he is a member of several professional organizations and received numerous teaching and engineering awards, including the Terry Hampton Medal sponsored by ASDSO, for outstanding contributions to research and practice in hydrologic and hydraulic engineering for dams.

He is currently overseeing the Development of Guidelines for the Evaluation of Risk-Based Hydrologic Safety of Dams funded by the Federal Emergency Management Agency (FEMA), Department of Homeland Security.   The project is to develop and publish a guidance document for the evaluation of the risk-based hydrologic safety of dams, including guidelines for determining the Inflow Design Flood (IDF) for new and existing dams The Guidance Document will provide a tool to assist state dam safety programs in evaluating the adequacy of their current hydrologic guidelines.

Dr. Miller teaches courses both nationally and internationally on topics ranging from fundamental hydraulics, open channel flow, to hydrologic processes.  He has developed and teaches courses throughout the country for the National Highway Institute (NHI) since the mid-seventies.  He has also taught professional development workshops on computer applications using HEC-1, HEC-2, HEC-RAS, Advanced HEC-RAS, HEC-GeoRAS, HEC-HMS and HEC-GeoHMS, for the Federal Energy Regulatory Commission (FERC), Department of Environmental Protection (DEP), Association for State Dam Safety Officials (ASDSO), and FEMA as well as many state agencies.

WHAT TO BRING TO CLASS

Each student will need to have a laptop computer.  HEC-HMS and HEC-RAS can be loaded the day of the class but if you wish to have your companies IT department to install it on your computer before class you can download the program at http://www.hec.usace.army.mil/software/  .  To use the GEO versions of the software you must have ESRI’s ArcMap installed on your laptop as well.
Payment
The cost of the each course is $500 per person or $1,000 for both HEC-HMS and HEC-RAS
Payment is expected by January 15, 2013 or before the course begins.  However, you may register for the course before payment is sent as long as payment is forthcoming. So, don’t wait to register because you don’t have the payment.  We understand that government/corporate funds process slowly but we need the funds to pay for the course.  We will keep a record of people who register after the limit of 30 has been reached.  A list of names will be kept of those in order received and placed on a waiting list.  If someone drops out of the course we will then go to the waiting list and contact the first person on the list.  If you have any questions please contact one of the persons listed below under the heading “Questions and Concerns”.

DO NOT SEND PAYMENT TO Arkansas Natural Resources Commission!!!(see address on registration form)

Questions or Concerns?

Billing/Registration Questions
Other Concerns/Questions

	Ron Redman
Ph. 501-682-3959
ron.redman@arkansas.gov
	Debby Davis
501-682-1611
debby.davis@arkansas.gov

	
	


HEC-HMS and HEC-RAS Workshop

Little Rock, AR
Date: February 4 -7, 2013
                February 11 – 14, 2013

Limited to 30 persons

Registration Form

Send completed form with payment to the billing address below. 
1. REGISTRATION INFORMATION (Separate form for each registrant)

NAME __________________________
TITLE _______________________________

COMPANY/AGENCY __________________________________________________

ADDRESS ____________________________________________________________

CITY/STATE/ZIP ______________________________________________________

PHONE _________________________ FAX _________________________________

EMAIL __________________________

2.  FORM OF PAYMENT

Total number registrants
HEC-HMS
 ______ @$500 per =  $____________





HEC-RAS
 ______ @$500 per =  $____________









Total
 $_____________
Check Enclosed_____    Money Order _____ P.O. #_______ (Attach Copy)

Billing:
 Arkansas Natural Resources Commission



 PO Box 504985


 St. Louis, MO  63150-4985
3.  CEU CREDITS

______  Yes, I want CEU’s for Engineers ($10 payable at the door)

______  Yes, I want CEU’s for CFM’s (free)

______  No, I do not need CEU’s

 
Note: Please e-mail (ron.redman@arkansas.gov) or fax (501-682-3991) a copy of the registration form to Ron Redman at ANRC.  Also, ensure that you put on the check that it is for the HEC-RAS / HEC-HMS Workshop.
HEC-HMS with Geo-HMS


Course Schedule
DAY 1

Time                                            Description






                                                                                    
8:00 – 8:30 am

Setup and Introductions 

8:30 – 9:20 am

Introduction and a Brief Overview of the Hydrologic Cycle  

Purpose and applications of storm-runoff modeling to accomplish study goals; overview of rainfall-runoff processes; description of how each technical subject relates to the overall task of model development with consideration given to the intended use of the model.  

9:20 – 9:35 am

Coffee Break


9:35 – 10:15 am

Gaged Watersheds




Topics include USGS Annual Flood Peak data, development of Flood 

Frequency Analysis using USACE Computer Model HEC-SSP, Unit 
Hydrograph Theory.
10:15 - 11:00 am
Ungaged Watersheds 


Purpose of the lecture is to provide methods of estimating flood-peak 
discharges using USGS Regression Equations.  An introduction to the 
statewide and metropolitan area regression equations will be presented 
for solving peak flows.  Synthetic Unit Hydrographs will also be 
introduced.  

11:00 – 11:30 a.m.
Workshop – 

Delineate the Watershed and Determine Important Watershed Parameters

1.  Topographic Maps

2.   Estimate Watershed Area 

3.   Determine Parameters for Loss Rate Function

a. 
Soils from County Soil Maps

b. 
Land Use from Topographic and Aerial Photographs

4.   Determine Parameters for Unit Hydrograph Theory

a. 
Watershed Slope

b. 
Longest Hydraulic Length

DAY 1 – Continued
Time                                            Description






                                                                                    
11:00 – 11:30



c.  Centroid of the Watershed






d.  Estimate the NRCS (SCS) Runoff Curve Number, CN






e.
Snyder’s Cp and Ct values

11:30 – 12:00 Noon
Introduction to HEC-HMS 




Hands on running of HEC-HMS, Capabilities; data organization; basin




schematic; data entry and editing; runs setup and execution; output




viewing.

12:00 – 1:00 p.m.
LUNCH
1:00 – 2:00 p.m.
Using HEC-GeoHMS to Develop a Hydrologic Model



HMS Program




GeoHMS Operation





Basin Processing





Basin Characteristics Extraction





Hydrologic Parameter Estimation





HMS Input Files                                                                                 
2:00 – 4:30 p.m.
Workshop – Shaver Creek Watershed – Using GIS 




Delineate Watershed Boundaries and necessary input information to 










Run HEC-HMS for single or multiple basins.

4:30 p.m.

Adjourn
DAY 2

Time                                            Description






                                                                                    
8:00 - 8:15 a.m.

Review 

8:15 – 9:00 a.m.

Rainfall Analysis


Overview of the types of rainfall data used in runoff computation;introduction to precipitation methods available in HMS (1) user-specified gage weights (2) inverse-distance (3) specified hyetograph and (4) gridded precipitation.  

9:00 – 9:15 a.m.

Coffee Beak
9:15 – 10:00 a.m.

Hypothetical Storms  

Description of hypothetical storms and their use; introduction to hypothetical storms available in HMS (1) specified hyetograph (2) standard project storm (3) SCS storm and (4) frequency storm.  

10:00 – 11:15 a.m.

Workshop – Basin Rainfall Analysis

Develop Center and Late Peaking Rainfall Distributions using data from the new NOAA Atlas 14 and compare the hydrograph results with the NRCS Type II Curve. 

11:15 – 12:00 Noon

Methods for Estimating Rainfall Loss Rates 



Definition of “loss rates:” initial/constant loss rate method; deficit/constant loss rate method; SCS Curve No. method; Green and Ampt method; pros and cons of methods.

12:00 – 1:00 p.m.

LUNCH
1:00 – 2:15 p.m.

Workshop – Rainfall and Loss Rates


Comparison of different methods of computing loss rates – sensitivity analysis to parameter input.  

2:15 – 2:30 p.m.

Coffee Break

2:30 – 3:30 p.m.
          Unit Hydrograph Approach to Rainfall-Runoff Modeling 



Development of the unit hydrograph, (UH) approach; definition of UH; application of UH in HMS. Timing Parameters (lag time and time of concentration - discussion).

3:30 – 4:30 p.m.

Synthetic Unit Hydrograph Methods 


Definition of synthetic UH; Clark method; SCS method; Snyder method; selection of method; methods for estimating parameters.  Historical Perspective of the NRCS Lag Equation

4:30 


Adjourn
DAY 3

Time                                           Description






                                                                                    
8:00 - 8:15 a.m.
Review
8:15 – 9:45 a.m.
Workshop - Computing Hydrographs Using Synthetic Unit Hydrographs
Development of unit hydrograph parametes for Shaver Creek watershed using standard methods; incorporation of these parameters into an HMS model, and evaluation of results using observed or frequency data.  Perform sensitivity analysis on all input parameters.  (i.e., rainfall distribution, lag time, loss rate function, etc.)

9:45 – 10:00 a.m.
Coffee Break
10:00 – 10:30 a.m.
Introduction to HEC-DSS 



Introduction to HEC-DSS; role of HEC-DSS in HMS; introduction to HEC-DSS Vue.  

10:30 – 11:00 a.m.
Optimization for Parameter Estimation 



Use of optimization to estimate unit hydrograph and loss rate parameters with observed rainfall and flow data.  

11:00 - 12:00 Noon
Workshop - Optimization Using HEC-HMS 

Use of HEC-HMS optimization feature to estimate unit hydrogarph and loss rate parameters for example basin using rainfall information developed in previous workshop 

12:00 – 1:00 p.m.
LUNCH

1:00 – 2:00 p.m.
Overview of Streamflow Routing Techniques 

Concepts of flood routing; nature and purpose; simplified methods; demonstration of simple flood rooting procedures

2:00 – 2:15 p.m.
Coffee Break
2:15 – 3:00 p.m.
Selecting the Appropriate Routing Technique 

Description of available methods; basis for selecting method; demonstration of use of the routing methods discussed

3:00 – 4:30 p.m.
Workshop - Streamflow Routing Using Different Methods

Part A: Development of routing parameters for example basin using Muskingum Cunge and storage routing

4:30 


Adjourn
DAY 4

Time                                            Description






                                                                                    
8:00 – 8:15 a.m.
Review

8:15 – 9:00 a.m.
Multiple Subbasin and River-Reach Modeling with HEC-HMS

9:00 – 9:15 a.m.
Coffee Break

9:15 – 10:15 a.m.

Flood Frequency Analysis and Probability Theory


What is flood frequency Analysis? Why do we do it?  How are flood frequency curves developed, interpreted, and used?

10:15 – 11:00 a.m.
Workshop – Flood Frequency Analysis 



Using the HEC-SSP computer model for estimating the flood frequency analysis of the Potomac River Near Paw Paw West Virginia.

11:00 – 11:30 a.m.
H&H for Dam Safety

Discussion – Dam Safety Issues.  Probable Maximum Precipitation, Dam Failure Modeling, Flood Inundation Mapping, Emergency Action Plans

11:30 – 12:00 Noon
Reservoir Analysis – HEC-HMS Reservoir Modeling

Hydraulics – FlowThrough Conduits, Flow over Spillways and Top of Dam.  Reservoir Storage and Outflow 

12:00 – 1:00 p.m.

LUNCH

1:00 – 2:00 p.m.

Workshop – Reservoir Analysis for Overtopping 




Shaver Creek Watershed – Overtopping Analysis

2:00 – 2:30 p.m.

Determination of Dam Breach Parameters
Available dam break models, identifying input requirements, breach descriptions

2:30 – 2:45 p.m.

Coffee Break

2:45 – 4:30 p.m.

Workshop – Performing a Dam Break Analysis with HEC-HMS

Workshop is designed to provide instruction in the mechanics of performing a dam break analysis with HEC-HMS

4:30 p.m. 

Adjourn
WATER SURFACE PROFILE COMPUTATION

USING HEC-RAS and HEC-GeoRAS

Objectives
The objective of the course is to enable the participants to perform water surface profile computations using computer program HEC-RAS in a sound and effective manner. 

Topics will include concepts of open channel flow, data requirements, basic input requirements, output analysis, application of bridge and culvert routines, and floodway determination.  Participants will have an opportunity to prepare input and analyze output during workshops.  Additionally students will learn how to prepare data from a GIS for use in HEC-RAS, as well as how to send HEC-RAS results back to the GIS for inundation mapping.

           Day 1            
Modeling River Hydraulics with HEC-RAS

 8:00 – 8:15 a.m.
COURSE INTRODUCTION 


 8:15 – 9:15 a.m.
1.1 Lecture:
WATER SURFACE PROFILE CALCULATION 

Classifications of open channel flow; velocity distribution in a channel; energy principles; cross section subdivision for conveyance calculations; friction loss equations; roughness coefficients; contraction and expansion losses; computational procedure; critical depth determination; and applications of the momentum equation.


9:15 - 10:15 a.m.
1.2 Lecture:
GEOMETRIC DATA REQUIREMENTS FOR WATER SURFACE PROFILE CALCULATIONS 



Study limit determination; defining the river system schematic; cross section geometry and locations; optional cross section properties: ineffective flow areas, levees, and blocked obstructions; defining the reach lengths between sections; energy loss coefficients; stream junction data.

10:15 – 10:30 a.m.
Break


10:30 - 11:15 a.m.
1.3 Lecture
STEADY FLOW DATA REQUIREMENTS 



Discussions about flow regime; boundary conditions; discharge information.

11:15 - 12:00 p.m.
1.4 Lecture:
STEPS IN DEVELOPING A HYDRAULIC MODEL WITH HEC-RAS  

Starting HEC-RAS; steps in developing a hydraulic model: starting a new project, entering geometric data, entering steady flow data, performing the computations, viewing results; getting and using help.


12:00 - 1:00 p.m.
LUNCH

 1:00 - 2:45 p.m.
1.5 Workshop:
CALCULATION OF WATER SURFACE PROFILES 



Students will learn to enter data into HEC-RAS; perform the hydraulic computations; and view results.


2:45 – 3:15 p.m.
Review: Workshop 1.5 


3:15 – 3:30 p.m.
Break

3:30 - 4:30 p.m.
Lecture 1.6
Using GIS To Develop Geometric Data For HEC-RAS


Using GIS to extract cross section data and other cross section properties from terrain models.
              Day 2          
Using GIS to Extract Data, Viewing Results, HEC-RAS Bridge Analysis
8:00 - 9:30 a.m.

Workshop 2.1
Using GIS To Develop Geometric Data For HEC-
RAS


HEC-GeoRAS (ArcView version) will be used to extract cross section data, and then export the information to a GIS exchange file. 

9:30 – 10:00 a.m.
Review: Workshop 2.1

10:00 – 10:15 a.m.
Break

10:15 - 11:00 a.m.
2.2 Lecture:
VIEWING RESULTS  



Viewing results; cross section plots; profile plot; X-Y-Z plot; summary tables; Printing Graphics and Tables; Sending information to the Windows Clipboard; errors, warnings, and notes.

11:00 -12:15 p.m.
2.3 Lecture:
HYDRAULICS OF BRIDGE WATERWAYS 



Nature of flow through bridges; components of bridge losses; cross-section locations; defining ineffective flow areas; contraction and expansion losses. 

12:15 –1:15 p.m.

LUNCH
1:15 – 2:15 p.m.

2.4 Lecture:
SELECTING A BRIDGE MODELING APPROACH 



Available approaches to bridge loss computations within HEC-RAS; Selecting the appropriate bridge modeling approach for various situations of low flow bridge hydraulics; selecting the appropriate bridge modeling approach for various situations under high flow bridge hydraulics.

2:15 – 3:15 p.m.

2.5 Lecture
APPLICATION OF HEC-RAS TO BRIDGE HYDRAULICS  



Entering and editing bridge data; defining a bridge modeling approach; bridge modeling options; example bridge application; pertinent bridge output.

3:15 - 3:30 p.m.

Break
 3:30 - 5:00 p.m.

2.6 Workshop:
BRIDGE COMPUTATIONS  



Students will learn to enter and edit bridge data; perform bridge hydraulic computations; and review pertinent results.

               Day 3       
HEC-RAS Culvert and Floodway Analysis
8:00 – 8:45 a.m.

REVIEW:  Workshop 2.6 

8:45 - 9:45 a.m.

3.1 Lecture:
OVERVIEW OF CULVERT HYDRAULICS  



Definition of terms; input requirements: cross section locations, ineffective flow areas, expansion and contraction coefficients; inlet control; outlet control; solution logic.

9:45 - 10:00 a.m.
Break

10:00 -10:45 a.m.

3.2 Lecture:
APPLICATION OF HEC-RAS TO CULVERT 


Entering and editing culvert data; culvert modeling options; example culvert applications.

10:45 - 12:00 p.m.

3.3 Workshop
CULVERT ANALYSIS 



Students will learn how to enter and edit culvert data, perform culvert hydraulic computations; and review pertinent output.

12:00 -1:00 p.m.

Lunch

1:00 - 1:30 p.m.

3.3 Workshop 
CULVERT WORKSHOP CONTINUED 

1:30 - 2:00 p.m.

Review: Workshop 3.3 

2:00 - 2:15 p.m.

Break

2:15 - 3:15 p.m.

3.4 Lecture:
FLOODPLAIN AND FLOODWAY DETERMINATION  



Floodway definitions; general guidelines; computer procedures; program input requirements for floodway calculations; available output.

3:15 – 4:30 p.m.

3.5 Workshop:
FLOODWAY DETERMINATION  



Students will learn how to enter and edit encroachment data and perform a floodway analysis.  

4:30 - 5:00 p.m.
REVIEW:  Workshops 3.5 

          Day 4           
HEC-RAS Trouble Shooting, Output Analysis, and Floodplain Mapping
8:00 – 8:45 a.m.

4.1 Lecture:
TROUBLE SHOOTING WITH HEC-RAS 



This lecture will provide students with information on how to interpret HEC-RAS output messages (errors, warnings, and notes); diagnose common data input mistakes; and how to use the HEC-RAS Log File to understand more about the computations and possible problems.

8:45 – 9:00 a.m.

Break

9:00 -10:30 a.m.

4.2 Workshop
OUTPUT ANALYSIS  



This workshop will teach students how to analyze the HEC-RAS output in order to detect common hydraulic modeling problems.


10:30 -11:00 a.m.
Review: Workshop 4.2


11:00 - 12:00 p.m.
Lecture 4.3
Importing GIS Data into HEC-RAS and Exporting Results To GIS For Floodplain Mapping 


Importing cross section data from a GIS, completing the geometry data, performing the computations, and exporting the results to the GIS exchange file.  

12:00 - 1:00 p.m.

LUNCH

1:00 – 2:00 p.m.

Lecture 4.4
Importing HEC-RAS Results And Developing Flood Inundation Maps In The GIS 


Importing HEC-RAS computed water surface profiles and bounding polygons.  Developing flood inundation maps and depth grids for display in the GIS.

2:00 – 2:15 p.m.

BREAK

2:15 - 3:45 p.m.

Workshop 4.5
Importing HEC-RAS Results to GIS 



The data will be imported into HEC-RAS, and water surface profiles will be computed.  The HEC-RAS results will be exported to the GIS for floodplain mapping.

3:45 - 4:15 p.m.

Review: Workshop 4.5 
4:15 – 4:30 p.m.

Course Closure  

HEC-HMS & HEC-RAS

Course Evaluation Form

Which Course did you attend?

HEC-HMS______ 
HEC-RAS______ 
Both______
What were your expectations for attending this course? 

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Were your expectations met?  Yes _____  No (please explain) ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Did you have enough time to network during the breaks? Yes____ No_____

Was the social event worthwhile?
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Do you feel you got your monies worth from the course?

____________________________________________________________________________________________________________________________________________________________________________________
Was the course to long or short (Please Explain)?

____________________________________________________________________________________________________________________________________________________________________________________
What would you do to improve the course?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Were the course handouts useful to you?

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​_________________________________________________
How much time do you need to put a new course on you itinerary?
____________________________________________________________________________________________________________________________________________________________________________________
Future Workshops/Course you would like to see sponsored that help in performing your job duties?
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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