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Objectives: (PP 2 -1 Glacial & Erosion Framework)

At the end of this session, the students will be able to:

2.1
Define the major landscape parameters that are involved in Floodplain Management.

2.2
Identify the four fundamental functions of stream systems. 

2.3       Explain how the size, shape, structure, and location of the major tectonic plates affect     stream behavior.                          
2.4       Explain how vertical plate motion affects sediment production. 
2,5
Identify the regional tectonic domains in the United States and their affect on floodplains. (This is an optional in-class objective. If there is insufficient time to address each regional domain adequately material could be assigned as a home work to be discussed within the context of module exercise) 

2.6
Select a course case study exercise and form teams.  

Scope:
The concept of the earth’s Drainage and Sediment Transport System is introduced and defined. This session will then address how the earth’s internal heat generation causes tectonic and volcanic processes to constantly modify the planet’s surface. In turn, it is these forces that raise material above sea level and with greater elevation the greater the energy and greater the erosion potential. Potential energy increases with height in a gravity system.

These dynamic processes have created the continents and continually regenerate them as the forces of erosion wear away the exposed land surfaces. The next session will examine how the processes of erosion produce sediment.

The assignment for this module will be to describe the floodplain as the product of the geological functions of the drainage basin: identify the impacts and develop impact reduction measures. 
This is a very long module. Student interests and class makeup may demand that several sessions be shorten to allow greater time to address Session 6, Session 7 and the module exercise.  For these reasons, the objectives of several sessions and elements of a few objectives should be considered optional as material that needs to be presented in-class.  The subject matter covered within this option material is important for a more comprehensive understanding of the subject; however it is either covered to a limited degree in subsequent sessions, may have been addressed in other courses or could be understood within the context of homework
Readings:

Student and Instructor Reading: 
General Overview

Pidwirny, M., 2004. Fundamentals of Physical Geography, Chapter 10 – Introduction to the Lithosphere.   On line at: (http://www.physicalgeography.net/home.html)
Tectonics:

Kious, W.J. & Tilling, R.I. 1996. The Dynamic Earth: The Story of Plate Tectonics, USGS, 77pgs. (http://pubs.usgs.gov/publications/text/dynamic.html) 

Student Homework References ( PowerPoint Attachments) 


Handouts 1 and 2 ---- Summary Spread Sheet


Case studies:

· Columbia River

· Mississippi River 

· Ohio River 

· Potomac River 

· Red River of the North 

· Rio Grande River 

· Santa Ana River 

Additional Instructor Reading: 

None
General Requirements:

“. . . in speculating on catastrophes by water, we certainly anticipate great floods in the future, and we may, therefore presume that they have happened again and again in past times.”










—Sir Charles Lyell, 1830

The instructor should encourage the students to develop an in depth (global) understanding of the forces and interactions that operate in river systems. From the very beginning, the instructor should stress the concept of a river being part of an integrated system. Students should be encouraged to use the Internet to find current information concerning the stream problems that they are trying to solve. To make this presentation more meaningful, the instructor should add locally significant examples and discuss with the students the local impact of these examples. 

At the end of this session, the instructor will introduce the course exercises; discuss the draft exercise templates; determine the case study teams and identity the floodplains. Time is allotted to discuss concepts within the context of the case study exercise at the end of each session. Brief presentations will be made at the end of Session 7. This material will be discussed further in an ecological context in Session 17. 

Finally, the Instructor should validate and update (if necessary) the web sites listed under student/instructor readings and references.
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Objective 2.1   Define the major landscape parameters that are involved in Floodplain Management 

Requirements: 

The information in this section is presented as a lecture using Power Point slides.
Remarks:

The purpose of this section is to develop a set of precise definitions that can be used throughout the course.  This terminology should allow the instructor and the students to have a basis for communicating the concepts that will be presented.

I. There many definitions of floodplain.

A. A geologic floodplain is defined as: “That portion of a drainage system that is covered by Transported Sediment that was deposited in or near a stream channel.” This includes:  (PP 3, Geologic Floodplain Definition)
1. Active Terraces – The area built by transported sediment deposited during the present regimen of the stream that is periodically covered with water when the river overflows its banks during high flow conditions.

2. Inactive Terraces – The area built by transported sediment deposited during a past stream regimen that is higher than present high flow.

3. Alluvial Fans – The area built by transported sediment often forming a triangular shaped deposit at the mouth of drainages. Most fans are presently capable of being randomly covered by water during significant storm events.

4. Bedrock Canyon Floors – The narrow area covered by a thin veneer of transported soils on the floor of bedrock-controlled canyons that is often covered by water during high flow conditions.
5. Buried Fill – Deposits of transported sediment on valley floors that occurred during earlier periods when sediment supplies exceeded the transport ability of the valleys’ streams.
B. Each Geologic Floodplain element reflects different geologic processes and/or past environments.
1. There are different risks associated with each type.
2. Active Terraces are subject to significant overland flow.
a) Active Terraces are often called Active Floodplains or just floodplains in many disciplines.
b) These areas are generally flat and contain rich alluvial soils.
c) Historically, these areas have been heavily developed and considerable loss of life and property has occurred when out-of bank flow occurs.
3. Inactive Terraces can be destroyed by lateral stream shifting and are a significant sediment source.
4. Channels on Alluvial Fans can abruptly change course.
5. Bedrock Canyon Floors can experience extreme but unpredictable flows. (e.g. Big Thompson Canyon in Colorado)
6. Buried Valley Fill deposits can be generated over long time spans when different climate conditions occurred. This can cause different types of transported sediment having a range of mechanical properties to deposit.
a) Valley fill can serve many functions and have unique properties.

b) These fills are unconsolidated, easily eroded material.

c) The fills have high porosity (ranging up to 25%) and can store considerable amounts of water that can be easily withdrawn for various uses.

d) The fills have high permeability especially in horizontal directions that often allow water to reenter streams and increase base flow.

(1) Exchange between surface and subsurface flow takes place in the fill. This action creates the hyporheic zone that is extremely important in the life cycles of stream insects.

(2) See ( http://depts.washington.edu/cwws/Outreach/ ) for additional details or search Google using “hyporheic.”

e) The deposits are often mined for road construction, concrete making, and other building activities.

C. It is necessary to understand geologic processes that formed each element of the Geologic Floodplain to effectively manage Stream Systems.

1. The new concepts developed in the field of plate tectonics provide the starting point for understanding ongoing geologic processes.

2. The last major disruption of the earth’s surface occurred during the last glaciation. Many areas still are recovering from this event; therefore, it is important to fully understand what transpired during the last 20,000 years. (This topic is covered in Session 3).

D. In later sessions, other definitions of floodplain will be given.

1. Often, each discipline (ecology, flood insurance, risk management, etc.) develops its own set of terminology for various physical conditions.

2. Students must develop an understanding of precisely what a given term (like floodplain) means in these different disciplines. 

II. The flowing water (stream) has specific controls that govern behavior.                  (PP 4,1-2 Stream System Nomenclature (Basic))

A. Base Level Control is the level below which a stream cannot erode its bed.
B. A Reach is a section or segment of the stream and valley floor that has similar characteristics.
1. Streams are often broken into Reaches when they are studied.
2. Normally Reaches are a small fraction of the channel length because most streams continually change behavior along their paths.
C. The Active Floodplain (Active Terrace) element of the Geologic Floodplain is often the area most studied and impacted by development.

1. The Active Floodplain is defined as follows:  Those sections of the valley floor that are periodically covered with water during peak flow periods.
a) Out-of-channel flow during high water events typically occur every few years on most streams.
b) Some of the larger out-of-channel flows that cover the valley floor can be damaging.
(1) Usually the damaging flow is swift and/or deep as it passes over the valley floor.
(2) The public associates the term “Flood” with these high water events.
(3) The term “Flood” should be reserved for those high water events that cause economic loss and/or property damage
c) Many out-of-channel flows are beneficial.
(1) New soil and nutrients are often deposited on the valley floor that increases the land’s productivity.
(2) Water soaking into the valley fill helps recharge subsurface aquifers.  Later, this water then slowly returns to the stream channel and critical minimum surface flow is increased. The yearly stream low flow is called the “Base Flow”.
(3) Some of the storm water is held in temporary storage.  This reduces the peak flow volume that passes downstream that could harm others.
(4) The term “Flood” should not be used for these beneficial out-of-channel flow conditions because the general public often becomes unnecessarily panicked.
(5) Terms such as “Sheet Flow”, “Overbank Flow” or simply “Highwater” may be better terms to describe these beneficial flow conditions because these terms are less threatening to the general public
2. The FEMA Flood Insurance program is designed to regulate development on the Active Floodplain.
a) This zone has been called the 100-Year Floodplain, but a more appropriately reference would be the 1% chance floodplain.
b) FEMA breaks the Active Floodplain into a Floodway and a Flood Fringe for insurance purposes.
III. A River (Drainage) Basin is defined as: 
“A region or area bounded by a topographic divide that contributes surface runoff water to a particular stream channel; stream corridor or other body of water.”  Taken, in part, from the “Dictionary of Geological Terms” 3rd Edition, American Geological Institute. (PP 4, Stream System Nomenclature (Basin))

A. River Basins are determined solely by surface topographic divides (The highest location between adjacent streams).
B. A River Basin can be broken into Sub-Basins.
1. Sub-Basins will contain a tributary stream.
2. Sub-Basin areas will be bounded by surface topographic divides within the Basin.

C. The term watershed is often used to mean River (Drainage) Basin or Sub-Basin but it will not be used in this presentation because it has multiple meanings and is often used to include or denote non-stream related functions.

1. First meaning is the same as River (Drainage) Basin or Sub-Basin.
2. Second meaning is the same as surface topographic divide.

3. The non-stream related functions could include reference to associated soil, vegetation, grazing, land use and other human activities.

IV. Portions of Drainage Basins are called catchment areas.

A. The Surface Catchment Area is that area of a River Basin upstream from a given Point Of Analysis on a stream where surface water runoff is determined. It can be any part or all of one River Basin. (PP 4, Stream System Nomenclature (Surface Catchment))
B. The Groundwater Catchment Area is those areas that contribute recharge water to a given Point Of Analysis of a subsurface aquifer. The area could include any part of a river basin or even parts of multiple river basins. 



               (PP 4 Stream System Nomenclature (Groundwater Catchment))
C. The term catchment will be more specifically defined in Session 4, Objective 4.3.

V. Stream System nomenclature can be confusing because the terms are often overlapping or imbedded within other terms.   (PP 4, Stream System Nomenclature (Relationships))

A. To avoid confusion, the instructor and students must use the proper terms in their discussions and writings.
B. When the term “Watershed” is used its meaning needs to be defined.
Supplemental Considerations:

The instructor should make available topographic maps and photographs of nearby areas showing the different stream system elements listed above in this section.

Objective 2.2
Identify the four fundamental functions of stream systems
(PP 5,Functions of River Systems)

Requirements: 

This material can be significantly enhanced if the instructor will add material of local interest to the presentation.

Remarks:

Why is an understanding of tectonics a starting point to understanding stream systems? After all, isn’t this a floodplain management course and not a geological hazards course? 

To understand stream systems, our journey begins with what caused the mountains and hills that form our stream basins. Active Floodplains are parts of stream corridors that move sediment when energized by gravity. All rivers flow down hill and, to flow down hill, there must be an uphill. This high ground is almost always the result of tectonic processes with a little help from wind and glaciation. It is also important to understand that water, sediment, chemicals, and in-stream creatures are inseparable partners on this journey down hill.  Drainage (River) Basins are built by competing geologic processes that cause the earth’s surface to uplift and be worn away. Stream corridors and their associated floodplains provide the primary paths by which debris created during erosion is transported from higher elevations to lower elevations through the basin.

I. Removing erosional debris from the landscape is most important and acts over long time spans. 

A. There are many sub-disciplines in geology including the emerging field of Tectonics,

B. Three fields of geology need to be studied to understand the production of sediment. 

1. Tectonics: the study of plate movements. (PP 6, Geologic Framework)
a) Understanding active margins, passive margins, stable platforms, and hot spots is critical.

b) Earthquakes and volcanoes are associated with tectonics. 

2. Glaciation:  the study of climate change and ice. (Covered in Session 3)

a) Understanding continental and alpine glaciers is critical.

b) Climate change causes cycles of glaciation.

3. Geomorphology: the study of surface forming forces. (Covered in Session 3)

a) Understanding how water, ice, gravity, and wind produce and move sediments is important.

b) Temperature and precipitation are key variables.

II. Removing excess water from the drainage basin is of secondary importance and acts sporadically over short periods.

A. This topic will be covered in detail in Session 4, The Meteorological Framework.

III. Providing a stable fresh water supply to sustain life on land and in streams.

A. This topic will be covered in detail in Session 4, The Meteorological Framework.
IV. Transporting chemicals and nutrients to support life and remove toxins.

A.  This topic will also be covered in Session 5, Land Use & Cover.

Supplemental Considerations:

Presenting local examples of the interaction of these parameters should spark student interest and generate a discussion.

Objective 2.3
Explain how the size, shape, structure, and location of the major tectonic plates affect stream behavior.
Remarks:

I. The earth’s surface is covered by seven large (continental-sized) and eight smaller tectonic plates. (PP 7, Present Plate Boundaries)

A. The six continents are each located on a separate large plate.

B. Areas below sea level consist primarily of heavier basaltic type material.

C. Presently, the continents are concentrated in the northern hemisphere. 

D. The northern land masses disrupt atmospheric airflow and ocean current flows that affect rainfall patterns.

E. Unimpeded ocean currents and airflow tend to circle Antarctica.

II. The plates float on the denser Asthenosphere; shift position due to the earth’s internal convection cells, and periodically run into each other (“play bumper cars”).

A. There are three fundamental modes of movement. 
(PP 8, Basic Types of Plate Interactions)
1. There are divergent boundaries where plates move away from each other. These boundaries are usually found in oceans.

2. There are convergent boundaries where plates move toward each other forming ocean trenches and mountains.

3. There are transform boundaries where plates slide past each other as is happening along the San Andreas Fault in California.

III. Each continent is made up of three principle age and behavior zones.
(PP 9, North America)

A. Shield area is the oldest zone.

1. These areas are located in the central part of the continents and the bedrock in these areas is made up of mostly igneous and metamorphic rocks.

2. The rocks have been eroded down to low elevation, relatively flat surfaces and drainage patterns are normally well established and stable.

3. The North American Shield is located in Northern Canada and Greenland.

B. Platform area is the next oldest zone.

1. These areas normally surround the shield areas and bedrock in these areas is sedimentary and often consists of limestone deposited in shallow water

2. The rocks show little deformation, the beds normally are flat lying, and streams usually have low gradients and can carry heavy sediment loads.

3. The Great Plains and areas south of the Great Lakes are located on the Platform.

C. Mobile Belt is the youngest zone.

1. These areas normally surround the Platform areas and often are bounded by water.

2.  The rocks are usually highly deformed and can be any composition (igneous, metamorphic or sedimentary).

3. The rocks often show signs of faulting and volcanic activity.

4. Streams often show signs of channel change; usually have high gradients and carry large sediment loads.

5. In North America the Mobile Belt consists of the more mountainous regions including: Alaska, the Rocky Mountains and areas to the west; most of Mexico and Central America; the Ouachita Mountains centered in Oklahoma; the Appalachian Mountains along the Eastern Seaboard; the East Greenland Mountain Belt and finally the Franklin Mobile Belt along the Arctic Ocean.
III. Over-time, the continental plates have drifted into different climatic and depositional zones.

A. Limestone can only form in tropical seas. (PP 10, Karst Topography)
1. In humid environments, limestone on land is attacked by organic acids.

2. Often solution caverns form in the rock mass (Karst).

3. Stream flow is often diverted underground in these areas.

4. In colder climates, limestone is one of the most durable rocks.

a) Often large limestone cliffs form along drainages.

b) Stream grade (Base Level) is often controlled at locations where streams pass over limestone bedrock.

B. Shale forms by compaction of mud that was deposited in quiet water.
(PP 11, Cretaceous Inland Sea)
1. On land, shale is very erodible.

2. Streams flowing over shale quickly shift laterally and vertically to establish equilibrium.

3. Shale formations that originated in Cretaceous Time cover large areas in the Mississippi River Basin and produce large sediment loads in the area’s streams.

Supplemental Considerations:

It is recommended that the instructor provide examples of tectonic plate influence on local streams.

_____________________________________________________________________________

Objective 2.4
Explain how vertical plate motion affects sediment production. (PP 12,  Vertical Plate Motion)

Remarks:

I. Land changes elevation to reach Isostatic Equilibrium during tectonic/earthquake activity. 
A. When two continental land masses collide, (Continental-Continental Convergence) the lithosphere is thickened because both are too light to subduct.
1. During this process, lighter granitic material is pushed both higher into the air and downward into the Asthenosphere in order to maintain isostatic equilibrium.

2. The higher the material raises above sea level the greater the erosion potential. Potential energy increases with height in a gravity system.

3. The temperature is colder so freeze-thaw action increases.

4. The gradients are steeper so there is more energy available to cause erosion.

5. Precipitation normally is higher.

B. The Himalayan Mountains are a good example.
(PP 13 Uplift Example & PP 14, Himalayan Data)
1. The maximum elevation is about 9 km (30,000 feet) and these mountains are now raising more than 1 cm per year. Uplift and erosion are now balanced so the mountains cannot become much higher.

2. Rivers (Ganges, etc.) flowing south off the mountains carry some of the highest sediment loads known. (PP 15, Worldwide Erosion Rates)
C. When oceanic and continental plates collide (Oceanic-Continental Convergence), the oceanic plate is subducted under the continental plate. 


    (PP 16, Oceanic-Continental Convergence)
1. Lighter material trapped on the subducting plate melts and rises to the surface forming volcanoes. Volcanoes form significant mountains with steep sides. The material is highly erodible and considerable sediment is produced.

2. The Continental Plate is deformed and thickened by the collision forces. The surface rises so that isostatic equilibrium is maintained. Mountain chains form paralleling the Subduction Zone. Steepened gradients and shattered rock significantly increase erosion rates.

3. The Mobile Zone along the Pacific Ocean is affected by this action. At present the Coast Ranges, the Cascades and the Sierra Nevada Mountains are all producing large quantities of sediment. Earlier, the Pacific Ocean was located just west of the Rocky Mountains and this action caused the Rockies to form and rapidly erode.

4. Often the plates temporarily lock. (PP 17,Effects of Plate Locking)

a) Buckles then form causing areas on land to both rise and sink.

b) When an earthquake unlocks the section, abrupt vertical motion occurs when the compression is released

c) These motions change steam gradients causing both deposition and erosion to occur.

II. Erosion, sediment transport and deposition affect vertical stability. 

(PP 18, Effects of Erosion)
A. Mountains rise when erosion occurs because they become lighter.

B. When erosion in mountains removes weight, less root is necessary to maintain isostatic equilibrium.

C. Deposition of sediment adds weight to the basin receiving the material. This added weight causes the basin to sink to reestablish isostatic equilibrium.

III. Human activity can cause vertical (especially settlement) changes to occur. 

(PP 19,Man Induced Vertical Movement)
A. The weight from filling large lakes has caused significant settlements to occur.

B. Pumping fluids (water, oil and gas) out of the ground often causes settlement.

1. Weight loss, which should cause uplift, is insignificant.

2. Soil/geologic formation consolidation causes settlement.

a) When fluid pressure is removed, soil particles must compress to support the vertical load.

b) This normally is an irreversible process.

c) For example, flooding problems due to settlement in New Orleans, Houston, and Texas have been increased by oil field extractions.

IV. The U.S. has a complex pattern of ongoing uplift and sinking. 


(PP 20, Ongoing Elevation Changes)

A. The Rocky Mountain region is rising due to tectonic activity.
B. The Upper Mid-West is rising due to glacial rebound.
C. The Northeast is sinking due to lithospheric cooling along the Passive Plate Margin
D. The Gulf Coast is sinking due to the sediment load coming down the Mississippi River.
E. The Southeast is rising due primarily to buckling from the Gulf Coast settlement and weigh removal from erosion.
______________________________________________________________________________

Objective 2.5
Identify the regional tectonic domains in the United States and their affect on floodplains. Identify the regional tectonic domains in the United States and their affect on floodplains. (This is an optional in-class objective. If there is insufficient time to address each regional domain adequately, material could be discussed as a home work within the context of module exercise)

Remarks:

I. The Western United States contains numerous regional tectonic domains that are highly active. (The following tectonic domains are listed in the order of activity) (PP 21 Active Margin & PP 22, Active Margin)

A. Alaska is in the tectonically active mobile belt (Active Margin)

1. Southeast Alaska has a Transform Boundary between the Pacific Plate and the North American Plate.

2. Aleutian Chain has Oceanic-Oceanic Convergence between Pacific Plate and the North American Plate.

3. Many areas have been over-steepened by active faulting causing sediment production to increase.

B. Pacific Northwest is in the tectonically active mobile belt (Active Margin).

1. Coast has Oceanic-Continental Convergence between the Juan de Fuca Plate and the North American Plate.

2. Numerous active volcanoes cause considerable instability and produce large sediment loads.

3. The coastline is now being uplifted and coastal cliffs are common.

a) The cliffs are often unstable and highly erosive.

b) Landslides are common and produce large sediment loads.

C. California is in the tectonically active mobile belt (Active Margin).

1. The San Andreas Fault is a Transform Boundary.

a) Numerous drainages have been offset and altered.

b) Sediment production is mostly controlled by precipitation patterns.

2. The Central Valley and Death Valley areas are sinking at the rate of five to ten mm per year and are sediment sinks.

3. The Sierra Nevada Mountains are uplifted block mountains that produce considerable sediment especially at high elevations.

D. Hawaiian Islands are in the middle of the Pacific Plate. 



(PP 23, Hot Spot Locations & PP 24, Hawaiian Hotspot)
1. The islands are/were formed by a Hot Spot.

2. The islands get progressively older to the north and show decreases in erosive and sediment production activity.

E. 
Basin & Range is presently contained within the North American Plate.

1.
The topography is controlled by east-west spreading that is forming block mountains and valleys.

2.
The area is currently quite arid and streams have only internal (nonintegrated) drainage.

E. Rocky Mountain Region is presently within the North American Plate.

1. The mountains were formed by oceanic-continental convergence between the Farallon Plate (now consumed) and the North American Plate.

2. The vast area is currently rising at the rate of 1 to 5 mm per year but there are regions in northern Nevada; northern Utah and the Yellowstone Park area that are rising 5 to 10 mm per year.
3. High elevations combined with poor vegetation cover caused by spotty precipitation cause erosion and sediment production to be high.
II. The Eastern United States and the Gulf Coast are located on the Eastern Passive Margin. (PP 25 Passive Margin)

A. The Northern Appalachian Mountains are old eroded mountains; are stable vertically and have low sediment production.

B. Florida forms the southern part of the Eastern Passive Margin.

1. Most of the state is a stable, limestone dominated platform (Karst).

2. The east-central coast is sinking at the rate of 5 to 10 mm per year.

3. Sediment production is quite low.

C. The Gulf Coast is part of the gently dipping, coastal plain.

1. The entire coast is sinking at 5 to 10 mm per year.

2. The sinking is caused primarily by sediment loading in the Gulf of Mexico by the Mississippi River

3. Many of the formations are highly erodible and streams often down-cut.

D. The Eastern Seaboard is part of the Eastern Passive Margin. 

1. The Virginia and North Carolina coast is sinking 1 to 5 mm per year.

2. The coast north of Chesapeake Bay is sinking 5 to 10 mm per year.

3. The river valleys are being submerged and estuaries are located at their mouths.

E. The Southern Appalachians including areas in Louisiana and Mississippi are rising at the rate of 1 to 10 mm per year causing erosion rates to increase.

III. The Central and Northern Plains including North Texas are on the stable Intra-plate Platform.

A. The northern region is affected by glacial rebound and is rising between 5 to 15 mm per year.

1. Stream gradients are changing.

2. Deposition is common in north flowing sections.

B. The southern region is stable vertically and sediment production is not significantly affected by tectonic changes.

IV. In summary, uplift rates vary widely from place to place.
A. The earth’s internal heating provides energy to cause uplift.   (PP 26 Uplift Forces)
B. Many older cultures even created gods to explain tectonic events in highly active areas.

C. Uplift creates potential energy that drives stream flow and sediment downhill.

Supplemental Considerations:

The instructor should identify the local tectonic domain and provide some examples of how tectonics affects nearby streams.

Objective 2.6

Select course case studies and form teams. 

Requirements:

The students must be computer literate and have access to the Internet. The instructor may have to provide out-of–class assistance to any student who is deficient in computer research methods.
Remarks:

The exercises for each module follow a very similar format: What, So What, and Now What.

In Module 1, the students were divided into teams of from 3 to 7 members. Each team then identified impacts related to a series of stakeholder objectives. Each module, including Module 2, will continue to build on this first exercise. 

Within this module students will form case study teams by basin and a identify a case study floodplain within that basin.  In order to present the widest range of issues and discussion we encourage teams to be assigned a floodplain with each of seven basins, however we understand that this will not be possible in smaller classes.  

Introductory PowerPoint slides have been prepared for each of the 7 large basins. Students will need to review these in class or at home. The Instructor should be prepared to help determine team assignments and work programs.  Team assignment and a draft work programs will be discussed at the  end of session 3.  To assist with this process, an exercise template has been included at the end of this session

The course offers seven basins to explore along with floodprone communities for consideration (PP 27, Case Studies Listed .  See Case Study PowerPoint slides and Session 2 Handouts for Case Study specific information.)
1. Columbia River Basin 

· Portland  Area (Tualatin Creek, Lake Oswego, Johnson Creek)

· Rufus OR

· Oregon City OR

· Waitsburg WA

2. Mississippi River Basin 

· Alexander County, IL
· Warren County, Mississippi 

· Vicksburg, Mississippi

· Wilkinson County, Mississippi 

· Davenport, Iowa

· East Saint Louis, Illinois

· Cairo, Illinois 

· Ames, Iowa

3. Ohio River Basin  

· Marietta, OH
· Alexander County, IL
4. Potomac River Basin 

· Westernport in Allegany County MD 

· Hancock in Washington County MD

· City of Alexandria 

· Loudoun County 
· Shenandoah County (Shenandoah River)

· Rockingham County (Shenandoah River)

· Prince William County  
5. Red River of the North Basin  -- Attachment 5

· Roseau, MN
· Grand Forks/East Grand Forks
6. Rio Grande River Basin 

· Brownsville – located on the Gulf of Mexico

· Eagle Pass – Suffered major flooding in 2002

· El Paso – major reservoirs upstream may minimize damages

7. Santa Ana River Basin 

· Anaheim

· Fountain Valley

· Huntington Beach

· Newport Beach, Orange County. 

The students with help from the instructor, will select the case study “floodplain reach(es)” within the respective basin. 

Spread Sheet summary handouts along with the case study Power Point slide presentations are included within the attachments, to introduce the teams to the seven (7) river basins that will be used for their case studies. (PP 28, Geologic Setting & PP 29, Jurisdiction & Concerns)
The teams may choose to use or modify some of this material and incorporate it into their Module 2 presentations.  Of course, the students in each team should be encouraged to do their own research and add additional and/or other material into their work. The final product must emphasize a system wide analysis of the entire integrated river basin. Each student group will have approximately 15 minutes to present their material at the completion of the Module in Session 8.

Student teams could include three to seven members each. The actual number will depend on the size of the class and the instructor’s preference. Every effort should be made to assure that each team is as diverse as possible. This method will force students to broaden their classroom contacts and develop some skills for operating with unfamiliar associates.

Teams will organize themselves; develop a written work plan and research the material independently. Teams should only be exposed to each other’s work at the time of their presentation

Again it is recommended that case study floodplains be distributed among the seven basin offered. This procedure would give the class as a whole (when team presentations are completed) some understanding as to the breadth of floodplain problems that exist. Instructors may, however, prefer to address one reach within one basin; different reaches within the same basin or any other reasonable combination. These student teams and the case study floodplain will remain constant throughout the course.

 Exercise tasks include: (See exercise template include at the end of this session as Appendix A)

1. Identify case study floodplains and basins. Students could review the case study attachments as a home work assignment and discuss their choices in session 3

2. Distribute and discuss exercise template. 

3. The development of a case study work plan. Assignment due in Session 3.

4. Presentations will be held during the Session 8. 
5. Each module within this Floodplain Management Course includes a similar exercise. These exercise will form the basis for the concluding course exercise developed and delivered in  sessions 28, 29 and 30 
References:

General Coverage:

All current (1995 or later) introductory Geology textbooks cover the fundamentals of this Session. The instructor should choose the book(s) (or sections thereof) that are used locally and add it to this reference list.

Skinner, B.J. & Porter, S.C. 2000. The Dynamic Earth, 4th Edition, John Wiley & Sons, Inc.
Tectonics

(http://pubs.usgs.gov/publications/text/understanding.html) Explains the four plate types.

(http://pubs.usgs.gov/pdf/plantet.html) Map of Earth’s physiographic features.

(http://www.ucmp.berkeley.edu.edu/geology/anim1.html) Animated images of plate motion.

(http://www.calstatela.edu/faculty/acolvil/plates.html) Introductory material on Tectonics.

Glaciation

The following web sites provide a wealth of information concerning recent glaciation:

(http://vulcan.wr.usgs.gov/Glossary/Glaciers/IceSheets/description_ice_sheets.html)                          Describes ice sheets and glaciations.

(http://www.homepage.montana.edu/~geol445/hyperglac/index.htm) Presents material  prepared by senior level geology students.

(http://www.ux1.eiu.edu/~cfjps/1300/glaciers.html) Data sheet on glaciers.

(http://www.calstatela.edu/faculty/acolvil/glaciation.html) Good diagrams of glacial features.

(http://www.museum.state.il.us/exhibits/ice_ages/index.html) Data sheet on present glacial ice volumes and surface area.

(http://www.uoguelhp.ca/~pmartini/phbl.htm) Contains a more advanced publication list for topics concerning Hudson Bay and James Bay.

(http://www.geo.ucalgary.ca/~wu/Papers.html) Contains a more advanced publication list for topics concerning sea level, gravity, and earth’s mantle.

Sea Level Change

Sea level is the ultimate gradient control for major river basins but it is not static. The following web sites provide a background for understanding past and future changes:

(http://www.salem.mass.edu/~lhanson/gls214/gls214_sealevel.html) Good starting introduction.

(Online search: tidesandcurrents.noaa.gov)  A complete database for recent measurements.

APPENDIX A, Objective 2.6 

Floodplain Management Course -- Geological Floodplain Exercise Template

Handout 2.1

Task 1:  Describe the floodplain as both a PRODUCT of geological processes of the drainage basin and the CONTRIBUTOR to downstream impacts.  Identify, and define natural and beneficial values from a geological perspective. (Two typed written pages should be adequate for this task along with appropriate graphic material.)

This just another way of saying that the floodplain an element of a system having both inputs and outputs.  The input boundary of that system is at least the basin or watershed. The output boundary may be much larger and it is the student’s task is to identify system elements, attributes and relationships. (For more information go to, Michael Pidwirny’s lesson on systems theory http://www.physicalgeography.net/fundamentals/4b.html
Floodplain Definition for Module 2: A floodplain is that portion of a drainage basin that is covered by stream transported sediment that was deposited in or near a stream channel. 

Helpful information for Task 1 would include:

1. Identified case study floodplain (as defined from this perspective). (Students will need to order maps to have available for module 4. Local units of government may have such maps available in a GIS that could be downloaded for their web sites.).   http://store.msc.fema.gov/webapp/wcs/stores/servlet/FemaWelcomeView?storeId=10001&catalogId=10001&langId=-1 )  (There are no Flood Insurance Rate Maps for the Rio Grande.)

2. A base map of the floodplain’s basin on which notations can be made.

3. For areas of interest it would be helpful to have specific maps of the basin and case study floodplain illustrating: 

a. Aerial imagery

b. Topography

c. Present and past land uses and groundcover information. 

Discussion:  

1. From available information, describe the erosional debris transport and storage characteristics of the basin. (Availability, detachment, and transport). Your description should consider the following processes: 

a. Tectonic influences – Active margins, older mountain ranges, hotspots.

b. Past river deposits, historic seas, apocalyptic events, glaciation. 

c. Historic and current land cover/ land uses pattern. 

d. Hydrologic regime (magnitude, severity, frequency, timing). 

e. Weathering (freeze/thaw, chemical…).

f. Disturbed landscape (clear cuts, fires, urban settlements, logging roads…

(Your description would be enhanced polygons, lines or point notations on a base map, as well as words and phases.)

2. Include in your description stream corridor conditions and processes upstream and down stream of your case study floodplain. 

a. Physical bed characteristics (bed rock, controlled bank, alluvial deposits,) 

b. Impact of disturbances on the floodplain (magnitude, severity, frequency and timing)

c. Equilibrium factors.

d. Material being manufactured stored or transported….

Task 2:  From the geological processes described above, SCOPE out the key concerns of the stakeholders identified in the module 1 exercise in light of Task 1. – Review their objectives and determine the geologically related issues that should be of most interest to them.  

1. Are there critical issues, areas of concern or processes within the basin or along the corridor that  warrant special emphasis -- Uplift, climate change, changes in land use, fire, high sediment deposition…?

2. How strategic is your case study floodplain to these critical processes.  

(A couple of sentences or a bulleted list noting the two or three most significant examples would be appropriate for this task.  Special emphasis should be given to conflicting objectives.)

Task 3 What are the most appropriate MANAGEMENT MEASURES to address the above mentioned concerns?   

1. List alternative measures that should be considered in addressing the key concerns including doing nothing -- no action alternative. 

2. Are there associated significant impacts (beneficial or adverse) associated with these alternatives? Did you consider cumulative impacts; over the long-term?

3. Did your measure taking advantage of natural processes?

(A simple list of bulleted items for your most important examples, would be appropriate for this task along with descriptive maps.) 
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