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Presentation Notes
Presentation order:1st speaker does the introductions and will introduce everyone, including their titles.1st speaker does slides 1-8.2nd speaker does slides 9-25.There will be some handouts; the 1st speaker can briefly explain. All stand up in front to answer questions.I will use the laser pointer to point out what you are talking about on the slides.Important general items:Try not to read directly from the slides when they are text slides.Try to follow the notes about what to say as closely as possible, so that everything will be covered.   Use examples from your background.Try to know what to say for your part of the presentation by recognizing the slide.  It may be dark and hard to see notes.Please practice at least three times before the presentation.Use examples from your background to answer questions as well.Make sure to say “Hungry Canyons Alliance” and not just “alliance” so we do not get confused with the Loess Hills Alliance.You will be answering the questions.  Only refer to me if you do not know the answer and you think I may.



Causes of  
Streambed 

Degradation 
Highly erodible loess soils 

+ 
Stream straightening and 

land use changes 
= 

Higher water velocities 
= 

Channel downcutting  
= 

Accelerated stream 
channel erosion 

Old meander 

Straightened stream 

Presenter
Presentation Notes
1.  Stream channel dredging, straightening, and land use changes since the early 1900’s caused the problems we see today.  (Note: straightening was done by governmental agencies, and not by farmers.)2. After straightening, the streambed was steeper because the stream still had the same amount of fall per mile, yet there was now a shorter distance over which that fall occurred.   The steeper slope increased water velocities.  (a straight line is shorter than a curve) 3.  To reduce the water velocity, streams had to either meander or downcut.  4.  Due to the high erodibility of loess soils, the streams began downcutting, causing accelerated soil erosion in western Iowa.5. (point to the photograph) Note the old meander loop in the left center portion of the photograph and how deep it is compared to the straightened stream.  This degradation occurred in less than fifty years.6.  Stream channel downcutting and widening in western Iowa has caused $1.1 billion in damage to bridge and utility infrastructure.  Stream degradation has also eroded away thousands of acres of valuable farmland, increased stream sediment loads, and decreased water quality.



Streambed Degradation - Knickpoints 
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Presentation Notes
Streambeds downcut by the formation and migration upstream of knickpoints.  These are photographs of knickpoints which are naturally occurring overfalls.  Each will continue to erode and advance upstream, eventually affecting the entire watershed, until the entire length of the streambed has reached a gentle enough slope that it again becomes stabilized.Streambed degradation works its way from downstream to upstream, whereas the flow of water, and hence most conservation measures, go from upstream to downstream.



Page County knickpoint: Formed during May 2007 floods; Migrated 314 
feet upstream by December 2007; ~5,000 tons of sediment eroded 
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Streambed Degradation – Headcuts, Bank Failure, and Stream Widening 

Presenter
Presentation Notes
Because of the fine texture of loess, loess soils hold moisture and may not drain quickly.  When vertical banks become saturated, the banks are unable to bear the weight of the water and may topple or slump.  In the upper right photograph, a tree has slid into a stream. Willow plantings will not work.  The bank will erode before the trees can take hold.In the lower right photograph, a large wedge of earth, with four rows of corn, has slumped after a heavy rain.As the streambed cuts down, the vertical stream banks will slump to a more stable slope, in effect widening the stream and necessitating longer bridges.  



Gully Growth Rates: 1 Year - Cass County; 5 Years – Fremont County 
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Presentation Notes
As the main channel in a stream erodes and deepens, any side tributaries must also adjust to the change in depth (or the lowering in base level), often creating gullies.Upper left, upper right, and lower left – A new gully that grew to this size in one year in Cass County.Lower right – A 70-foot deep gully grew by about 30 feet in the last five years in Mills County.  Note the fence hanging in mid-air behind the fence in the foreground.The name “hungry canyons” was inspired by the deep “canyons” formed by degrading streams that were eating bridges in the deep loess soil region.  Streams once jumped by a young boy can now be 100 feet deep and 150 feet wide.  As you can see, these “canyons” that were once not even a waterway, can no longer be crossed.



Bridge damage due to streambed degradation 

Old 
streambed 
elevation 

Approximate old channel cross section 
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Presentation Notes
1. Upper left: As streams downcut and the banks erode back, bridge pilings are exposed and bridge decks need to be lengthened.  Extensions and expensive new pilings have been added to the bridge, but this bridge will remain closed until another extension is added.  2. Upper right: Exposed bridge pilings on Graybill Creek in Pottawattamie County.  Note how deep the stream has eroded.3. Lower left: Exposed bridge pilings on Mosquito Creek in Shelby County.  Note how deep the stream has eroded.4. Lower right: This bridge’s pilings fell away causing the bridge deck to collapse.  Bridge collapse can result in the loss of life if approached before warning signs can be established.  Bridge closings force traffic to be rerouted.  This causes long detours for those living in the area and public services, such as school buses and ambulances.



The HCA’s purpose is to focus attention on the problems of, and 
develop solutions related to, stream channel degradation in 23 

counties of western Iowa with deep loess soils  

Presenter
Presentation Notes
The Hungry Canyons Alliance was created by state legislation under State Code Section 161D with the purpose of...  (On slide)However, to accomplish this mission we need to be funded.



HCA Streambed Stabilization 
and Watershed Awareness 

• Streambed stabilization key to 
preventing erosion & protecting 
infrastructure 

• Knickpoints affect entire watershed 
as erode upstream  

• Structures planned on watershed 
scale 

• Stream videos locate erosion  
• Structures at regular intervals 

change  stream profile from erosive 
steep incline to stable stair-step 
pattern 

• Site locations planned across 
political boundaries 

Old streambed 
elevation 

Presenter
Presentation Notes
1. Streambed stabilization is the key to preventing further erosion and protecting infrastructure.2. Dam or weir structures at regular intervals will help streams stabilize by changing their profile from an erosive steep incline to a stable stair-step pattern.  In-stream structures are the most cost effective way to stabilize streams. 3. The planning of site locations and anticipation of infrastructure endangerment or protection must be dealt with across political boundaries and the Hungry Canyons Alliance helps accomplish this by allowing counties to work together.  4. Knickpoints begin in the lower reaches of a watershed and will affect the entire watershed as they erode upstream.5. Because of this, it is helpful to think of the placement of streambed stabilization structures on a watershed scale.6. To help us make the wisest use of the money appropriated to us, we do reconnaissance of selected major streams in the 23 county area to determine the areas of active erosion, allowing us to focus our energy and funding at these locations.



Grade Control Structures 

• Raised steel sheet pile weir 

• Rip-rap, concrete grout slopes 

• Decreases slope of streambed 

• Prevents further downcutting 

• Creates an upstream backwater condition  

– Sediment settles out upstream 

– Reduces sediment loads 

– Protects bridge pilings 
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Presentation Notes
Structures on streams larger than 2 square miles normally have a raised weir section or, in other words, a low-head dam.Most weirs use steel sheet pile, driven into the streambed about 20 ft, with a riprap and concrete grout slope immediately downstream, a riprap stilling basin downstream of the weir slope, and riprap covered banks.  (point to weir profile)Streambed stabilization structures have many benefits:3.	Allow the stream elevation to drop in a controlled setting4.	Restore lost stream grade5.	Prevent further downcutting and widening6.	Reduce streambed slope upstream creating a calm backwater condition where silt can settle out, decreasing sediment loads and turbidity and increasing water quality7.	Sediment re-deposited upstream also helps support exposed bridge pilings.



HCA Grade Control Structures - 340 Total 

Knickpoint 

Weir 

Woodbury 

Montgomery Shelby 

Adams 
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Presentation Notes
Hungry Canyons structures protect bridges and they also protect valuable farmland and utility lines like telephone, gas, and sewer.For example, the life of older bridges can be extended by protecting their substructure.To date there are a total of 340 Hungry Canyons structures protecting infrastructure and farmland in western Iowa.In the upper left photo, note knickpoint controlled from endangering bridge by the presence of a weir.In the upper right photo, note how deep the channel has become and the four extensions that have been added to this bridge to accommodate the increased depth and width of the stream.



HCA Grade Control Structures - 340 Total 

Shelby 

Harrison 

Crawford 

Monona 
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Presentation Notes
The Hungry Canyons Alliance provides 80% cost share for these structures.The maximum cost share available per application is $120,000.$120,000 may seem like a lot of money, but when you are protecting bridges that are $400,000 to $1,000,000 or more, then $120,000 doesn’t seem so expensive.The upper left photo shows a large weir on the Boyer River protecting an important sewer line in Denison.



HCA Grade Control Structures - 340 Total 

Montgomery Adair 

Woodbury Cass 



Fish passage weirs 

Montgomery 

Page Page 

Audubon 
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Presentation Notes
The Hungry Canyons Alliance has been working with the Iowa Department of Natural Resources to design and construct weirs that will allow fish to move upstream.  Some fisherman and DNR officials had become concerned that grade control structures were interfering with natural fish migrations and causing reduced fish populations.The upper photos show one of the designs that has recently received a lot of attention.  Fish are allowed to move over the structure by swimming up a gentle slope in the center of the structure through a series of alternating steel baffles that decrease water velocities.The lower photos show weirs that allow fish passage because of more gradual weir slopes and large rocks for fish to rest behind.



Other Types of Grade Control Structures 

Crawford 

Plymouth Pottawattamie 

Fremont 
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Presentation Notes
The HCA also provides cost share for other types of grade control structures besides weirs.  These structure types are used on streams with small drainage areas less than 2 square miles.  They include flumes, armored culvert outlets, drop inlets, and angled culverts.



Northern Natural 
Gas Pipeline 
& Structure  

Protection Project 
 

- Before HCA 
Involvement 

1 

2 3 
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Presentation Notes
A 5 ft. concrete grade control structure built by Northern Natural Gas (NNG) in the early 1970’s, was nearly destroyed by advancing, in-stream, headcut migration.  NNG had spent millions of dollars trying to maintain the original structure.  At one point the structure controlled approximately 16 vertical feet.  NNG was planning on re-drilling their pipelines much deeper, at a cost of $2.4 million, and allowing the structure to fail.  The HCA became aware of the problem and knew that allowing the structure to fail would destabilize Walnut Creek upstream from the structure, endangering 23 bridges and hundreds of acres of farmland.
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Northern Natural 
Gas Pipeline 
& Structure  

Protection Project 
 

-After HCA 
Involvement 
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An agreement was reached in which the HCA and Pottawattamie County coordinated repair of the existing NNG grade control structure and construction of three new grade control structures downstream.  Repair work and the construction of 3 new weirs was completed in early spring of 2005 at a total cost of about $440,000.  NNG and HCA paid for a total of $358,000 and $82,000, respectively.  All told, the project saved NNG and its customers over $2 million.  NNG has repeatedly expressed their appreciation for the HCA’s assistance and has begun modifying more of their grade control structures throughout the Midwest in accordance with what they learned in western Iowa from the HCA.
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Presentation Notes
On slide.



Floods of 2007-2008 and EWP Repairs 

Presenter
Presentation Notes
Severe rains in May 2007 and June 2008 caused widespread flooding and stream channel damage; this was the worst flooding to hit western Iowa since 1993. However, the Federal Emergency Management Agency, the Natural Resources Conservation Service, the HCA, and counties have all seen evidence that grade control structures have directly reduced flood damage costs and claims to FEMA and the NRCS Emergency Watershed Protection (EWP) Program.  Infrastructure protected by grade control structures had no damage, and the vast majority of grade control structures were undamaged.  Any damages suffered by grade control structures were minimal compared to the total loss of our bridges that may have resulted without these structures.



• Severe rains in 2007 and 2008 (May 2007, June 2008)  
– widespread flooding and stream channel damage 
– worst flooding to hit western Iowa since 1993 

• Grade control structures (GCS) directly reduced flood damage 
costs 
– No damage to infrastructure protected by GCS 
– Vast majority of GCS were undamaged 

• Any damages to GCS minimal compared to potential total loss of 
infrastructure without GCS 

– Witnessed by: 
• Federal Emergency Management Agency (FEMA) 
• Natural Resources Conservation Service (NRCS) 
• Hungry Canyons Alliance (HCA) and county road departments 

– Fewer claims to FEMA and NRCS-EWP Program 

Floods of 2007-2008 



HCA and NRCS Emergency 
Watershed Protection 

(EWP) Program 
• 25% local match requirement for NRCS-EWP projects  
• Local county governments had budget deficits 
• HCA state cost share (at 10%) and county funds (at 15%) to leverage 

millions of dollars of federal EWP funding (at 75%) 
– $13.22 million total 
– Federal NRCS-EWP = $9.92 million 
– HCA = $1.32 million 
– sponsor counties = $1.98 million 

• 71 western Iowa flood repair GCS projects 
• Construction completed December 2010 
• Job creation for extra construction projects, materials, & heavy 

equipment at perfect time (approximately 44 jobs) 

Presenter
Presentation Notes
155 western Iowa projects are flood repair projects which provide grade control or are directly associated with existing grade control projects.$13 million in federal funding is eligible to be used in western Iowa through the NRCS’s Emergency Watershed Protection (EWP) program; however, local county governments are hurting financially.In order to complete as many projects as possible, the HCA has agreed to provide some of the match to reduce the counties burden to meet the 25% local match requirement for EWP projects.  The Hungry Canyons Alliance used state cost share (at 10%) to match millions of dollars of federal EWP funding (at 75%) and county funds (at 15%) for all EWP projects which provide grade control or are directly associated with existing grade control structures projects.



Benefits of Hungry  
Canyons Alliance 

Grade Control Structures 

• Since 1992, 360 bridges/culverts protected 

• Protection of numerous utility lines (electric, 
phone, gas, sewer, water) 

• Protection of farmland 

• Reduced sediment loads and improved water 
quality (21.6 million tons of sediment protected) 

 

Presenter
Presentation Notes
Since the beginning of the Hungry Canyons Alliance program in 1992, property protected by HCA grade control structures includes 360 bridges, numerous utility lines including electric, phone, gas, sewer, water lines, and an estimated 617 acres of farmland (617 acres directly impacted at average depth of 20 ft).



• Prevention of soil movement into Missouri River 

• Reduction of the “dead zone” in Gulf of Mexico 

• For every $1 invested in Hungry Canyons 
Alliance structures, more than $4.20 in 
property value and 0.99 tons of soil is 
protected. 

Benefits of Hungry  
Canyons Alliance 

Grade Control Structures 

Presenter
Presentation Notes
The protection of 617 acres of farmland is equal to stopping 21.6 million tons of sediment from being swept away into the Missouri and Mississippi River systems.  Reduction of sediment loads improves water quality.  For every $1 invested in Hungry Canyons Alliance streambed stabilization structures, more than $4.20 in property value and 0.99 tons of soil is protected.(Emphasize the bolded $1 to $4.20 and 0.99 tons ratios.)(If asked, the “dead zone” is also known as hypoxia.  Hypoxia, or the lack of oxygen, occurs when nitrogen laden sediment from mid-western farm fields flows into the Gulf of Mexico.  The nitrogen fuels algae growth.  When the algae die, they sink to the bottom where bacteria decomposes them.  The bacteria consumes oxygen faster than it can be replenished.)



Costly 
Problem 
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Presentation Notes
In summary, the costly problems associated with degrading streams…(These last three slides should be gone through fairly quickly.)



Affordable Solution 

Presenter
Presentation Notes
…can be solved in an affordable way by constructing grade control structures...



Thank You Any Questions? 

Presenter
Presentation Notes
…to create healthy stretches of stream.  Our program has a cost to benefit ratio of $1 to more than $4.20 and is a great soil erosion prevention program.  Last year, we were appropriated $400,000.  We understand the state’s financial difficulties and would appreciate any financial support you could provide to Hungry Canyons. We need to continue to show that Iowa is committed to protecting Iowa’s infrastructure and the Hungry Canyons Alliance is the vehicle to accomplish that in a quarter of the state.Thank you.



• For questions or comments about the information 
presented in this presentation, contact John Thomas, 
Hungry Canyons Alliance Project Director 
– Office phone: 712-482-3029 

– Office fax: 712-482-5590 

– Golden Hills RC&D Office                                                            
P.O. Box 189                                                                                            
712 S. Hwy. 6 & 59                                                                     
Oakland, IA 51560-0189 

– john.thomas@rcdnet.net 

– http://goldenhillsrcd.org/hungrycanyons/index1.html 

Contact Information 



Funding and Organization of HCA 

• Annual State and Federal funding 

• HCA and Counties pay GCS project costs (80% - 20%) 

• One employee – very low administration costs – more funds for 
research and projects 

• Housed in NRCS RC&D office – access to federal vehicle, 
supplies, equipment, etc. 

• Board of Directors – county supervisors, county engineers, soil 
and water conservation district commissioners, etc., from 
member counties 

• Scoring Committee reviews applications for cost share 

• Four quarterly meetings / two tours annually 


	Slide Number 1
	Causes of �Streambed�Degradation
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	HCA Streambed Stabilization�and Watershed Awareness
	Grade Control Structures
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Floods of 2007-2008
	HCA and NRCS Emergency Watershed Protection�(EWP) Program
	Benefits of Hungry �Canyons Alliance�Grade Control Structures
	Benefits of Hungry �Canyons Alliance�Grade Control Structures
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Funding and Organization of HCA

