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Sharing River Restoration 
S.H.A.R.E.D 
 
WHERE? 
 
 
10-27-16 
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What is River Restoration 

 activities that initiate or accelerate the recovery and 
enhancement of ecosystem or river health, integrity, 
and sustainability (SER, 2004) 

 

 River Engineering 

“Planned human intervention in the course, characteristics 
or flow of a river with the intention of producing some 
defined benefit” 
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 Connect Goals and Objectives with Design Parameters  
 Understand the System – Geomorphic and Watershed 

Assessment 
 Quantify the Risk and Uncertainty 
 Restoration to set the Trajectory of Stabilization 
 Work with materials on-site 
 Optimize the design – 3D design 
 The Answers are in the River – Fieldwork 
 Training and Education – Internal, Clients and Public  

 

Design Philosophy – Not Bad .. But  
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Share knowledge with humility.   

Have patience and discernment for innovation.   

Advocate excellence.   

Respect the risk and uncertainty in river systems.   

Empower, challenge and question. 

Document and learn from unexpected results.   
 

S.H.A.R.E.D. Philosophy 
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 Trade secrets are not good for maturing an industry, our 
understanding of river processes have come as a result of many 
other’s sharing their knowledge and not keeping trade secrets. 

Share knowledge with humility 
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 Innovation is great but, we must not rush innovation or lose sight of 
the established processes that have led to the innovation. 

Have patience and discernment for 
innovation  
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 Stay commitment to excellence and define excellence on all 
project. Strive to promote excellence throughout the profession 

Advocate excellence  
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Required 
Fill Fill cost

Concept Option Description 2 1 2 1 1 1 1 1 1 (yd3) ($10/yd3)

Option #1

Tie into wetland floodplain as long as 
possible step down channel gradually; 
Higher slope at top, lower slope at 
bottom 1 1 3 1 1 1 0 1 1 1170 6000 $60,000 1,330,000.00$       1,136.75$     12 3

Option #2

Tie into wetland floodplain as long as 
possible step down channel gradually; 
More-or-less consistent slope 1 1 2 1 1 1 0 1 1 1170 7000 $70,000 1,340,000.00$       1,145.30$     10 1

Option #3
Stay very high and flat coming out of the 
wetland 1 1 2 1 1 1 0 1 1 1170 10000 $100,000 1,320,000.00$       1,128.21$     10 1

Option #4
Lower in Wetland and then inbetween 1 
and 2 2 1 2 1 1 1 0 1 1 1170 6500 $65,000 1,335,000.00$       1,141.03$     12 3

Option #5 60% Design as drafted 2 3 4 1 1 1 0 2 1 1170 500 $5,000 1,270,000.00$       1,085.47$     19 6

Option #6 30% Design as drafted 2 2 3 1 1 2 0 2 1 1170 6000 $60,000 1,330,000.00$       1,136.75$     16 5

Preliminary Cost 
Estimate of 

Proposed Project

MCDA 
Matrix 
ScoreUNIT COST 

MCDA 
RANKING

Stream Stability 
GOAL Water Quality GOAL Buffer GOAL

Linear 
Feet of 

Proposed 
Project
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 Rivers are complex, the more learned about riverine/riparian 
systems the more that is appreciated about the complexity of these 
systems.  Innovation and modeling can be great tools, but the 
answers are still in the science and observation of the river. 

Respect the risk and uncertainty in 
river systems 
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 Empower others by encouraging them to question and challenge 
the design and geomorphic assumptions as well as conclusions. 
Others include, clients, design team, reviewers, regulators, 
grandmothers and others. 

Empower, challenge and question  
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 Rivers are complex systems that have a high degree of uncertainty 
and sometimes our remedial alternatives produce unexpected results.  
Sometimes our results are very unexpected. Document uncertainty 
and  learn from unexpected results so that we may have a better 
understanding of why the unexpected result has occurred. 

Document and learn from 
unexpected results  
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Share knowledge with humility.   

Have patience and discernment for innovation.   

Advocate excellence.   

Respect the risk and uncertainty in river systems.   

Empower, challenge and question. 

Document and learn from unexpected results.   
 

S.H.A.R.E.D. Philosophy 
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 Phase I: Restoration Goal/Objectives 
 Phase II: Regional and Local Relations  
 Phase III: Watershed/River Assessment  
 Phase IV: Change overall management (Passive 

restoration) 
 Phase V: Stream Restoration/Natural Channel 

Design 
 Phase VI: Design Stabilization and Fisheries Enhancement Structures 

 Phase VII: Implementation 

 Phase VIII: Monitoring and Maintenance Plan  

Phases to River Restoration (Rosgen 2008) 
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Phase I: Restoration 
Goal/Objectives 

 Obtain clear and concise statements of restoration 
objectives 

 

 Associate Specific restoration objectives with physical 
processes 

 

 Uncertainty and Risk associated Assessment and Design 

 

 Communicate uncertainty and risk to the stakeholders 
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Phase I: Restoration Goal/Objectives 
Is this a Successful Project? 
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Phase I: Restoration Goal/Objectives 
 Restoration Objectives 
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Phase I: Restoration Goal/Objectives 
Link Physical Processes 
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 Process based design is a design that is targeted 
to increase the function of a process to meet 
the goals and objectives of a project.  

Phase I: Restoration Goal/Objectives 
Link Physical Processes 

Palmer, 2009 
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Phase I: Restoration Goal/Objectives 
Uncertainty and Risk Assessment and Design 

14 Mile Creek -- Brampton, Ontario  
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Let Goals and Objective help decide field 
techniques and design tools 

Goals 

1. Provide year-round fish passage at the Harmony Diversion site (except for when a call is 
placed on the river) for all species of fish that occupy the Nowood and Bighorn Rivers; 

a. Specifically shovelnose sturgeon and sauger; 
2. Provide reliable supply of irrigation water for ditch user at all discharges; 
3. Design and construct an improved instream diversion that can divert the entire river if 

needed during a call and minimizes instream maintenance; 
a. Designs can in no way compromise the integrity of the existing highway bridge 

that is upstream of the diversion site. 
4. Improve transport of sediment and debris through diversion to avoid entry into 

headgate/screening structure; 
5. Any design should be able to withstand significance ice flow events. 

 
Objectives 

1. Designs that leave the channel open and in a more natural state are preferred over designs 
that rely on a fish ladder to provide fish passage. 

2. Designs must allow the landowner to take all flow (no more than 1-3 cfs can flow past 
the diversion) if the landowner has to put a call on the river. 

3. If a fishway were to be considered: Fishway attraction flow of 2-4 ft/s within thalweg of 
channel and flow depths of 4 ft or more.  Fishway passage velocity of 3-4 ft/s is preferred 
for shovelnose, but shovelnoses have negotiated velocities between 0.8 - 6.0 ft/s (White 
2002). 

4. New headgate structure and ISI cone shaped fish screens are designed for 40 cfs (20 cfs 
each screen).  The irrigator holds senior water rights which can result in putting a call on 
the river, so Joyce can receive his water.  The State Engineer requires him to divert all 
water from the river with only 1-3 cfs leaking through. 

5. Somehow design an instream structure that will not be a complete dam or barrier.  I feel 
that being in the fish passage program our goals are to remove dams, not to be 
constructing them. Maybe still look at using an Obermeyer weir.  Construct a new 
structure that requires less maintenance and man hours for the landowner/irrigator. 

6. Come up with a design that WYDOT will okay, since their bridge is about 55 ft upstream 
of the diversion site. 
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Phase II: Regional and Local 
Relations  

 Active deposition features 

 

 Multiple depositional surfaces at varying stages 

 

 Does Bankfull matter on urban streams or any River? 

 

 Define risk level of channel design 

 

 Mini- Regional curves 
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Phase II: Regional and Local Relations  
Active Deposition Features 

Green’s Bayou-- Houston, Texas  
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Phase II: Regional and Local Relations  
Active Deposition Features – Bankfull Channel 

Williams Gully -- Houston, Texas  



43 Spring Creek- Harris County, Texas  

Phase II: Regional and Local Relations  
Multiple Depositional Surfaces 



44 

Harris County 01-07-09
Regional Curve 

Bankfull
y = 18.762x0.6239

R2 = 0.9738

Inner Berm
y = 8.7236x0.6359

R2 = 0.9578

ALL TOB WITH SANDY DEP
y = 54.17x0.4879

R2 = 0.8556

TOB 45% - 65% Imp  
y = 68.465x0.6289

R2 = 0.9861

TOB 25% - 45%
y = 45.515x0.6292

R2 = 0.9358

TOB 10% - 25%
y = 37.299x0.6137
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Phase II: Regional and Local Relations  
Multiple Depositional Surfaces 
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46 UT Price Park Greensboro, NC  

Phase II: Regional and Local Relations  
Does Bankfull matter on Urban Streams?   

- Vegetation and Sediment Transport 
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Phase II: Regional and Local Relations  
Define Risk Level of Channel Design 
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Phase III: Watershed/River 
Assessment  

 Quantifying the Causes and Consequences of Changes 

 

 Highlight uncertainties and potential risk of failure 

 Floodplain Shear Stress with Field Indicators 

 

 Modify goals and objectives that are conflicting or are not 
achievable 

 

 Bank Erosion Prediction – Property Loss 

 

 Sediment Supply and Transport 
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 Geomorphic Assessment and Reference Reach 
comparison as a comparison on all river 
systems  

Geomorphic Reference 
Advocate excellence 

1993 
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 Geomorphic Assessment and Reference Reach 
comparison as a comparison on all river 
systems  

Geomorphic Reference 
Advocate excellence 
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Phase III: Watershed/River Assessment  
Quantifying the Causes and Consequences of 
Changes 
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Phase III: Watershed/River 
Assessment  

 Four C’s of Natural Channel Design 

 Cause of instability, loss of function and 
impairment 

 Consequence of River instability 

 Correction - It is always better to first 
PREVENT the instability 

 Communication - It is imperative to 
first Understand….then be Understood 

 
 



53 

Phase III: Watershed/River Assessment 
Quantifying Highlight uncertainties and 
potential risk of failure  

Rocky Branch Raleigh, NC 
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Phase III: Watershed/River Assessment 
Quantifying Bank Erosion Prediction and 
Sediment Supply 

Saamis Coulee Medicine Hat , Alberta 
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Watershed Planning based on 
Geomorphic Assessment 
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Watershed Planning based on 
Geomorphic Assessment 
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Functional Assessment 

 PFC – Proper Functioning Condition 

 SVAP – Stream Visual Assessment 

 RGB – Rapid Biological 

 BANCS – Bank Erosion 

 QT – Functional Pyramid 

 FAC Stream – Stream Function 

 FAC Wet – Wetland Function 

 Fishery Habitat Uplift 

 Property Protection 
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Where - Optimal Site Selection 

 Reach Dependency and 
Funding 

 Highest Functional Uplift  

 Available Funding 

 Willing Land Owner 
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Sharing River Restoration 
S.H.A.R.E.D 
 
WHEN? 
 
 
10-27-16 
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When to do a River Restoration Project 
Ideas – everyone has one or two 

 Alternative Analysis 

 

 MCDA 

 

 Geomorphic Trajectory 

 

 Passive or Do nothing 

 

 Reach Dependency 

 

 Seasonal Concerns 

 

 Construction Phasing 
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Limiting Factors Analysis for a 
Successful River Restoration Project 

 Lack of Knowledge 

 Lack of Communication 

 Mixed messages 

 Jargon 

 Personalities 

 Poor Documentation 

 Muddled messages 

 Personalities 

 Poor Documentation 

 Mute messages 

 Insecurities 

 Time  
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Engineering Jargon 

 Jargon: Special words or expressions that are used by a 
particular profession or group and are difficult for others to 
understand. 
 Bankfull 

 Shear Stress 

 Risk Analysis 

 Unit Stream Power 

 Radius of Curvature 

 Meander Width Ratio 

 Stream Type 

 J-Hook 

 Flood Recurrence 

 Thalweg 

 BEHI/NBS 

 Reynolds – Near-bed 

 NCD 

 



63 

Biological Jargon 

 Jargon: Special words or expressions that are used by a 
particular profession or group and are difficult for others to 
understand. 

 Nitrogenous Waste 

 Spawning Gravels 

 Chemical Treatment 

 Cottonwood Recruitment 

 Detritus 

 Invertebrates 

 Thalweg 

 Trophic Level 

 Drift 

 Riffle 
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MCDA Jargon 

 Michigan Cannabis Development Association 

 Maine Career Development Association 

 Multnomah County District Attorney 

 Military and Civil Defense Assets 

 

 Multiple Criteria Decision Analysis 
 Goal: An overarching principle that guides decision making 

 Habitat Improvement 

 Objective: Are specific, measurable steps that can be taken to 
meet a goal. 

 50% increase In pool depth to provide cover for fish  

 Criteria: Objective based variable scale as compared with other 
alternatives 

 Depth of pool cover post construction 
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 Let Goals and Objective help decide field 
techniques and design tools 

#1 
Have patience and discernment for innovation  

Goals 

1. Provide year-round fish passage at the Harmony Diversion site (except for when a call is 
placed on the river) for all species of fish that occupy the Nowood and Bighorn Rivers; 

a. Specifically shovelnose sturgeon and sauger; 
2. Provide reliable supply of irrigation water for ditch user at all discharges; 
3. Design and construct an improved instream diversion that can divert the entire river if 

needed during a call and minimizes instream maintenance; 
a. Designs can in no way compromise the integrity of the existing highway bridge 

that is upstream of the diversion site. 
4. Improve transport of sediment and debris through diversion to avoid entry into 

headgate/screening structure; 
5. Any design should be able to withstand significance ice flow events. 

 
Objectives 

1. Designs that leave the channel open and in a more natural state are preferred over designs 
that rely on a fish ladder to provide fish passage. 

2. Designs must allow the landowner to take all flow (no more than 1-3 cfs can flow past 
the diversion) if the landowner has to put a call on the river. 

3. If a fishway were to be considered: Fishway attraction flow of 2-4 ft/s within thalweg of 
channel and flow depths of 4 ft or more.  Fishway passage velocity of 3-4 ft/s is preferred 
for shovelnose, but shovelnoses have negotiated velocities between 0.8 - 6.0 ft/s (White 
2002). 

4. New headgate structure and ISI cone shaped fish screens are designed for 40 cfs (20 cfs 
each screen).  The irrigator holds senior water rights which can result in putting a call on 
the river, so Joyce can receive his water.  The State Engineer requires him to divert all 
water from the river with only 1-3 cfs leaking through. 

5. Somehow design an instream structure that will not be a complete dam or barrier.  I feel 
that being in the fish passage program our goals are to remove dams, not to be 
constructing them. Maybe still look at using an Obermeyer weir.  Construct a new 
structure that requires less maintenance and man hours for the landowner/irrigator. 

6. Come up with a design that WYDOT will okay, since their bridge is about 55 ft upstream 
of the diversion site. 
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 Let Goals and Objective help decide field 
techniques and design tools 

#1 
Have patience and discernment for innovation  

Goals 

1. Provide year-round fish passage at the Harmony Diversion site (except for when a call is 
placed on the river) for all species of fish that occupy the Nowood and Bighorn Rivers; 

a. Specifically shovelnose sturgeon and sauger; 
2. Provide reliable supply of irrigation water for ditch user at all discharges; 
3. Design and construct an improved instream diversion that can divert the entire river if 

needed during a call and minimizes instream maintenance; 
a. Designs can in no way compromise the integrity of the existing highway bridge 

that is upstream of the diversion site. 
4. Improve transport of sediment and debris through diversion to avoid entry into 

headgate/screening structure; 
5. Any design should be able to withstand significance ice flow events. 

 
Objectives 

1. Designs that leave the channel open and in a more natural state are preferred over designs 
that rely on a fish ladder to provide fish passage. 

2. Designs must allow the landowner to take all flow (no more than 1-3 cfs can flow past 
the diversion) if the landowner has to put a call on the river. 

3. If a fishway were to be considered: Fishway attraction flow of 2-4 ft/s within thalweg of 
channel and flow depths of 4 ft or more.  Fishway passage velocity of 3-4 ft/s is preferred 
for shovelnose, but shovelnoses have negotiated velocities between 0.8 - 6.0 ft/s (White 
2002). 

4. New headgate structure and ISI cone shaped fish screens are designed for 40 cfs (20 cfs 
each screen).  The irrigator holds senior water rights which can result in putting a call on 
the river, so Joyce can receive his water.  The State Engineer requires him to divert all 
water from the river with only 1-3 cfs leaking through. 

5. Somehow design an instream structure that will not be a complete dam or barrier.  I feel 
that being in the fish passage program our goals are to remove dams, not to be 
constructing them. Maybe still look at using an Obermeyer weir.  Construct a new 
structure that requires less maintenance and man hours for the landowner/irrigator. 

6. Come up with a design that WYDOT will okay, since their bridge is about 55 ft upstream 
of the diversion site. 
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Concept Option Description Low Flow Diversion Fish Passage Concept 1 1 1 1 1 1 1 2 1 1 1 1

Option #1 Concrete Dam with Bypass Pushup Dam at Low Flow
Bypass Natural 
Channel 1 5 1 5 1 1 4 5 5 5 5 5 200 900,000.00$     4,500.00$     48 10

Option #2
Natural Channel Design Dam with Large 
Step-Pools with Bypass 

Pushup Dam at Low Flow 
at Designed Glide

Bypass Natural 
Channel 1 4 1 5 1 1 5 5 5 4 4 5 1000 700,000.00$     700.00$        46 9

Option #3
Natural Channel Design Channel 
Downstream

Pushup Dam at Low Flow 
at Designed Glide

Natural Channel Main 
Reach 1 2 1 4 1 1 4 4 4 4 2 3 5000 1,100,000.00$ 220.00$        35 6

Option #4
Natural Channel Design Channel Balance 
ProfileUpstream and Downstream

Pushup Dam at Low Flow 
at Designed Glide

Natural Channel Main 
Reach 1 1 1 2 3 2 3 2 3 3 1 2 3000 660,000.00$     220.00$        26 3

Option #5
Change of Point of Diversion with 
Culvert under Bridge

Pushup Dam at Low Flow 
Upstream Existing Channel 2 4 2 2 1 2 4 2 3 3 3 3 200 250,000.00$     1,250.00$     33 4

Option #6

g       
Culvert under Road ~700ft west of north 
of the Bridge

Pushup Dam at Low Flow 
Upstream Existing Channel 2 3 2 2 1 2 2 1 2 2 2 3 200 200,000.00$     1,000.00$     25 2

Option #7
Fabric Inflatable Dam with Bypass or 
Fishway Fabric Dam at Low Flow

Fishway or Engineered 
Bypass 2 5 1 3 2 2 4 3 3 3 3 4 200 1,000,000.00$ 5,000.00$     38 8

Option #8 Do Nothing but Lower Fish Screens Pushup Dam at Low Flow Existing Channel 4 3 3 3 3 4 3 1 2 1 4 3 200 100,000.00$     500.00$        35 6

Option #9 Do Nothing Pushup Dam at Low Flow Existing Channel 4 3 3 3 3 4 2 1 2 1 4 3 200 -$                   -$              34 5

Option #10
Replace Bridge in adition to Option 3 and 
Upstream Channel Adjustments Pushup Dam at Low Flow 1 2 1 2 1 2 2 1 1 2 1 1 200 2,600,000.00$ 13,000.00$  18 1

Preliminary 
Cost Estimate 
of Proposed 

Project

MCDA 
Matrix 
ScoreUNIT COST 

MCDA 
RANKING

Fish Passage GOAL
Water Delivery and 

Reliability GOAL LOW RISK GOAL
Morphology 

GOAL

Linear 
Feet of 

Proposed 
Project

 Use a Multi-Criteria Decision Analysis (MCDA) 
tool to define Excellence based on Goals and 
Objectives 

#2 
Advocate excellence 
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Components of MCDA tool 
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Concept Option Description 4 2 3 2 3 1 1 1 2 1 2 1

Option #1 Do Nothing 5 5 5 1 1 1 5 5 5 5 2 2 82 5

Option #2 Dam and Reservoir Construction 1 5 2 1 4 5 4 1 1 1 5 4 61 4

Option #3

Enhancement/Stabilization Priority III - 
Small Floodplains at Existing Elevation 
grade banks at 4:1 2 2 3 1 1 2 2 2 3 4 3 3 51 3

Option #4

Restoration Priority II - Large Floodplain 
at lower Elevation grade floodplain 
banks at 4:1 2 2 2 1 1 1 1 2 2 3 4 2 44 2

Option #5
Restoration Priority I - Reconnect 
floodplain and wetlands 1 1 1 1 1 1 1 1 1 3 1 1 25 1

MCDA 
Matrix 
Score

MCDA 
RANKING

Stream Stability 
GOAL Water Quality GOAL Buffer GOALNo Increase Risk
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 Always define Goals and Objectives with 
stakeholders and allow for flexibility in the 
MCDA Documentation 

#3 
Document and learn from unexpected results 
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 3-D Design Optimization based on MCDA and 
Goals and Objectives 

#4 
Advocate excellence 
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 3-D Design Optimization based on MCDA and 
Goals and Objectives 

#4 
Advocate excellence 
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 3-D Design Optimization based on MCDA and 
Goals and Objectives 

#4 
Advocate excellence 
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Required 
Fill Fill cost

Concept Option Description 2 1 2 1 1 1 1 1 1 (yd3) ($10/yd3)

Option #1

Tie into wetland floodplain as long as 
possible step down channel gradually; 
Higher slope at top, lower slope at 
bottom 1 1 3 1 1 1 0 1 1 1170 6000 $60,000 1,330,000.00$       1,136.75$     12

Option #2

Tie into wetland floodplain as long as 
possible step down channel gradually; 
More-or-less consistent slope 1 1 2 1 1 1 0 1 1 1170 7000 $70,000 1,340,000.00$       1,145.30$     10

Option #3
Stay very high and flat coming out of the 
wetland 1 1 2 1 1 1 0 1 1 1170 10000 $100,000 1,320,000.00$       1,128.21$     10

Option #4
Lower in Wetland and then inbetween 1 
and 2 2 1 2 1 1 1 0 1 1 1170 6500 $65,000 1,335,000.00$       1,141.03$     12

Option #5 60% Design as drafted 2 3 4 1 1 1 0 2 1 1170 500 $5,000 1,270,000.00$       1,085.47$     19

Option #6 30% Design as drafted 2 2 3 1 1 2 0 2 1 1170 6000 $60,000 1,330,000.00$       1,136.75$     16

Option #7 Do Nothing 5 5 5 5 5 5 0 3 4 1170 0 $0 -$                         -$              37

Preliminary Cost 
Estimate of 

Proposed Project

MCDA 
Matrix 
ScoreUNIT COST 

MCDA 
RANKIN

Stream Stability 
GOAL Water Quality GOAL Buffer GOAL

Linear 
Feet of 

Proposed 
Project
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MCDA – Got it ?? 
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Concept Option Description
Length of 

Unadjusted reach

Length of 
Restored Re-

Aligned Spotted 
Creek

Upstream 
Potential 

Additional Fishery 
Improvements 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Option #1 Do nothing G4/5c and B4/5c with a sinuosity of 1.01 3975 0 0 5 5 4 3 3 4 2 4 4 1 5 1 1 1 1 1 1 1 5 2 1 1 4 5 5 5 5 5 5 5 5 1 5 5 2 5 5 3 3 3 132 9

Option #1b
Do nothing G4/5c and B4/5c with a sinuosity of 1.01 Trail Access, Fencing 
and Replanting 1000 0 2975 5 5 4 3 3 4 2 4 4 1 5 1 1 1 1 1 1 1 5 2 1 1 2 3 5 5 3 5 3 4 5 2 1 1 1 4 5 3 3 3 114 8

Option #2 Original DU Design - E4 sinuosity of 1.8 as originally designed 3600 5200 0 2 2 1 2 1 3 2 2 3 5 2 2 2 3 2 5 2 3 3 2 2 4 2 3 2 2 1 2 1 2 2 3 1 1 1 3 1 2 3 3 90 5

Option #3 E4 sinuosity of 1.8 start at middle elevation 2600 5200 0 2 1 1 2 1 2 1 1 2 4 2 2 3 4 2 5 2 2 2 2 3 4 2 3 2 2 1 2 1 2 2 3 1 1 1 3 1 2 3 3 85 4

Option #4 sinuosity of 1.8 maximize head upstream Re-alignment 1800 6200 0 1 1 1 1 1 3 1 1 2 3 1 3 3 4 2 5 2 1 2 2 3 4 2 3 2 2 1 2 1 2 2 3 1 1 5 2 1 1 2 2 82 3

Option #5
C4/5 with sinuosity of 1.1 MINOR re-alignment within existing Ditch 
footprint 0 4200 0 5 5 3 2 3 3 2 3 3 1 4 1 1 1 1 1 1 1 5 2 1 1 2 3 3 3 1 3 1 3 4 3 1 1 1 3 5 2 2 2 93 6

Option #6
Grade bankfull bench Inplace with no channel work B4/5c sinuousity 1.01 
No Re-Alignment 0 0 3975 5 5 3 3 3 4 2 4 4 1 5 1 1 1 1 1 1 1 5 2 1 2 3 4 4 4 2 3 2 3 4 3 1 1 1 4 5 2 3 2 107 7

Option #7 E4 sinuosity of 1.8 start at middle elevation 2600 3800 0 2 1 1 1 1 1 1 1 2 4 2 2 3 4 2 5 2 2 2 2 3 4 2 3 2 2 1 2 1 2 2 3 1 1 1 2 1 2 3 2 81 2

Option #8

Upstream C4/5 with bankfull bench and MINOR realignment 75% within 
existing Ditch FootPrint - Downstream E4 sinuosity of 1.8 start at middle 
elevation 0 3800 2600 1 1 1 1 1 1 1 1 1 1 1 2 3 3 1 1 1 2 1 2 3 3 1 1 1 1 1 1 1 1 1 3 1 1 1 2 1 1 1 2 55 1

MCDA 
Matrix 
Score

MCDA 
RANKING

Fisheries and Habitat Improvement for Salmonids GOAL
Drainage, Irrigation and Water 

Rights Goal Low Project RISK GOAL
River Morphology 
and Stability GOAL

Land Management and 
Conservation GoalDemonstration Project Goal Funding GOAL
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Phase IV: Change overall management 
(Passive restoration) 

 Changes in Land Use 

 

 Channel Evolution  and Passive Restoration 

 

 Stormwater Management 

 

 Flood Control and Flood Flows 

 

 Reservoir Management 

 

 Grazing Management 

 

 Hydraulic Modeling for Increased Urbanization 
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Phase IV: Change overall management 
Channel Evolution and Passive Restoration 
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Head Cut 
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IV 
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III 

I 

Original Nickpoint 

III 
III 

IV 

I 

I 

I I I 
I 

I 
II 
I 

II 

I 

I 
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G4c Alabama 
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Stream Channel Succession (WARSSS) 
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Stream Channel 
Succession (WARSSS) 

http://www.epa.gov/WARSSS
/sedsource/successn.htm 

http://www.epa.gov/WARSSS/sedsource/successn.htm
http://www.epa.gov/WARSSS/sedsource/successn.htm


91 

Phase IV: Change overall management 
Channel Evolution  and Passive Restoration 

Saamis Coulee Medicine Hat , Alberta 
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Phase IV: Change overall management  
Stormwater Management 
 

Rocky Branch Raleigh, NC 
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Phase IV: Change overall management  
Flood Control and Flood Flows 

14 Mile Creek -- Brampton, Ontario  
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Central Tendency of  the River 

 The answers are in the River 

 Use current technology to document existing 
morphology 

 Scour lines 

 Deposition 

 Bankfull Features when appropriate 

 Pool-Pool spacing 

 Reference Parameters 
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Central Tendency - Deposition 

Williams Gully -- Houston, Texas  
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Bank Erosion – Leaching Substance 

Northrop Creek-- Greece, New York  

Central Tendency - Scour 
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Phase V: Stream Restoration/Natural 
Channel Design 

 40 + Step Process of Natural Channel Design 

 

 Reference Reaches in Urban Streams 

 

 Sediment  Transport Competence and Capacity 

 Energy Slope  

 Sediment Routing 

 

 Not Intended to Repair and Stabilize Symptoms - Offset the Causes of 
the Problem 

 

 Multiple Design Flows 

 

 Flood Flows and Critical Shear Stress 

 

 Hydraulic Modeling 
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IV 

V 

III 

I 

Original Nickpoint 

III 
III 

IV 

I 

I 

I I I 
I 

I 
II 
I 

II 

I 

I 

Reach Dependency 
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Seasonal Concerns 

 Vegetation 

 Fish Spawning 

 High water 

 Low water/irrigation 

 Frozen sod matts 

 Snow cover 

 Heat 

 
Seasonal Concerns should be discussed 
with Stakeholders and considered in Goals 
and Objectives as will as the Project 
based MCDA 
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Construction Phasing 

 Funding 

 Weather 

 Materials 

 Labor 

 Establishment of Vegetation 

 Planned adaptive management 

 

Construction Phasing should be discussed 
with Stakeholders and considered in Goals 
and Objectives as will as the Project 
based MCDA 
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 We will always be less than perfect in or pursuit 
of excellence in river restoration 
 

Adaptive Management 
Document and learn from unexpected results 
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 Structure failures are an opportunity to learn 

Adaptive Management 
Document and learn from unexpected results 
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 Adaptive management is a systematic process of learning-by-doing.  
 

 This process involves evaluation of alternative hypotheses through the 
application of an experimental management program, and improving 
management decisions in ecosystems based on knowledge gained from 
those management actions.  
 

 Adaptive management should be central to the planning process for the 
River Restoration 
 

 Adaptive Management is not an acceptance of recklessness and poor 
design, but an acceptance of our lack of knowledge even when we can’t 
figure out what we don’t know 
 

 Perfect River Restoration projects rarely exist but S.H.A.R.E.D excellence in 
river restoration can be pursued without discrimination  of profession, 
experience or ability. 

Adaptive Management 
Document and learn from unexpected results 
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Share knowledge with humility.   

Have patience and discernment for innovation.   

Advocate excellence.   

Respect the risk and uncertainty in river systems.   

Empower, challenge and question. 

Document and learn from unexpected results.   
 

Introduction  
S.H.A.R.E.D Philosophy 



105 

Questions ? 

5SSR 
David Bidelspach 
Livermore, CO 
919-218-0864 
dave@fivessr.com 
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