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Infroductions - RiverSHARED

1 -History and Definition 3-D
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2 -MCDA and Optimization Tools
3 -RISK and Construction
4 -Beyond Current Restoration
Questions & Answers




INntfroductions

Who are we?

Why are we here?

Are we sharing and communicating with others?

* As an Industry Stream Restoration is in the Teenage
yearse

« Standards are needed for maturity in the industry 2

 How do you get people to accept Standards or
Rules?¢




Love - Sharing
Be an example
Introductions - How did you raise or wish Allow them to have a

you raised your teenager? decision
Listening to their concerns

Teenagers




Nis a Philosophy or a list of Tools?

(&)




Comparison of Philosophy and Tools

A theory or attitude held by a person or organization that acts as a guiding
principle for behavior

Tools

(Humans use to carry out a particular function)

Stage Zero Restoration

Hay Bale Grade Control Structures
Fly Links Ecosystem Sport
AutoCAD 3-D design

Beaver Dam Analogs

Ground Based Lidar

Functional Assessment

Stream Quantification Tool

Survey Grade GPS

Innovative In-channel Structures

* Nihilism - Nothing
* Existentialism - Anti-f




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

* 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.




* 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.
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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.
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Stay commitment to excellence and define excellence on all project.
Strive to promote excellence throughout the profession

Stream Stability
GOAL Water Quality GOAL Buffer GOJ
§

nprove riparian buffer

improve water quality and
[functions of stal

habitat of stream
Reduce sediment depositi
improve floodplain
functions of water storage
Minimize impacts to
|wetland vegetation
habitat, and aesthetics

i Linear
£| Feetof |Required Preliminary Cost MCDA
3 5 Proposed Fill Fill cost Estimate of Matrix MCDA
[Concept Option Description | 2 | 1 | AP T ($10/yd3) | Proposed Project | UNITCOST | Score | RANKING
. e IR .-.ll
Option #1_[bottom $60,000{ $  1,330,000.00 | $ 1,136.75

e into wetland floodpl
possible step down channel gradually;
n #2_|More-or-less consistent slope $70,000] $  1,340,000.00 | $ 30
E=n s B
wetland

n#3
Lower in Wetland and then inbetween 1
Option #4_|and 2




* 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 stiII in

the science and observation of the river.




* 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.




* 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.




Revival

Share with Others

Creating Forums

Build a Community

Provide Cooperative Value for the Community
Building Trust in the Community

Community and Industry Relationships
Develop Industrial Standards and Frameworks
Improve the Resources

Strengthen Community and Industry

Share with Others




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

e 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.

_ @riverSHARED.org




Stream Restoration!?

e Nature Based Solutions
* Ecosystem Restoration
e Corridor Restoration

 Nature Based Solutions
* Ecosystem Restoration
* Corridor Design




Functions and Characteristics of Natural Stream
Corridors

Enhancement of
Property Values and
Quality of Life

@ Stable Conveyance of Baseflows and Storm Runoff

@Support of Wetland and Riparian Vegetation

100-Year WS @ Slowing Down and Attenuating
Floodwater by Spreading Out Flows
Over Vegetated Overbanks

) - |
| =z v -
(3) Creation of Habitat S8 ' ’ | J&
for Wildlife and
Aquatic Species

2-Year WS
A . 8 = £ L e

’ \IZL/ N r ~\

WO _ Y AARK 7 B iR

\4
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Floodplain Floodplain Terrace

Terrace Water Table
Bankfull Channel
@ Provision of Baseflow @Promotion of Infiltration, @ Enhancement of Water Quality
Corridors for Trails Groundwater Recharge,
and Open Space and Hyporheic Exchange

= diverSHARED.org




GEOMORHPIC FORMS

AND PROCESSES
inform the response of a stream to water
aad sediment inputs from the watershed,
which in tum, define the location, shape,
aad form of the active chaneel asd

physical form of the straam system aad the

eaergy o moving water expressed s COMMUNITY VALUES

depths, velocities, and forces of flow. reflect stewardship of our waterways by
R integratiog experiential, aesthetic, and caftural
NONTN attributes that foster appresiation for streams

HYDROLOGIC PROCESSES
distibute precipitation in 2 watershed, and
determing the parSion Bt makes its way o
the stream via surface rusoff 2nd
subsurface inflow.

" DISTRIBUTE |

&
&

- A
PRSP & )

Calors represeat each of the frve elemests of urban stream feaction 2nd mantenance. Colored Sands reflect the
coanections between these elements and that cach element influeaces, and is infloenced by, the other elements.

19

|
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*3-D Ecosystem Corridor Design Process

Applied Shear Stress Ibs/ft?
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Michael Geenen, PE
President, Watershed Restoration LLC
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Base Mapping Geomorphic
Assessment




Base Mapping
Geomorphic Assessment

Shows current condifion of the
project

Compares current condition to
previous years

Shows how stream is functioning
Shows trends and direction

Allows for Calculation of Variables




Base Mapping
Existing Surface

« Collect Breaklines
¢« Collect Ground Shots

« Use Geomorphic Dato

Build a 3D Surface for
Existing Conditions

Used for Design

= driverSHARED.org




Bae Mapping

Geomorphic Assessment
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Bae Mapping
Emstmg Surface
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3-D Survey Data

xs10 4118

< Ground Points # Bankfull Indicators ¥ Water Surface Points

Wbkf = 106.6 Dbkf = 2.45 Abkf = 261.6
1046—

1047 ——
7046——
T045——
T7044——
1043——
7042 ——
1041 —
T040——

7039——

Elevation (ft)

7038—

T037——

1036——

T035——

7034——

T033——

7032——

1031—

7030 |

Horizontal Distance (ft)
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Bear River - Existing Conditions Profile
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Distance along stream (ft)
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3-D Design
Process

Existing Base ~—

N

Create Alignment (1D)
Apply Typical Cross-Sections (1D)

Create Profile (2D)
Create Surface from Breaklines (3D)
Still Meeting Design Criteria

e S

Tt

Tt
- - |
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o
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3-D Design
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3-D Design

Civil 3D Stream Breaklines Program (Version 4.0) | |

Instructions for This Sheet: Please enter know dimensions for Riffie and Poal Cross Sections.
IUse the button “Press to Calcuate Area™ button to initiate the iterative calculation.

RIFFLE X-8ection POOL X-Section TYPICAL X-SECT L ~ ] il tminaurs -
Width/Depth 12 Lihlsex Fieplb Rislic 24 . -] S D E F G H I
“Max Depth Ratlo 1.5 ¥l e Degh 6 wr s L imeptensione | | Peoipmersions | | e oD SEp)
Width 232 Prinil T .r-uupl:fﬁ 7l 1 — Channed Pattary Sinuoaity & Slopa Flacedpiain Dim. Dagraa of Incialen Facet Slopss
Depth 184 =yidth 1o 1.2 E ax Daptha Channel Matarials Channel Hydraulics Comp & Capacity Eank Eroaion
Bankfull Area 45 Wit of Poud 74 g Existing Reach Straam & Location:
RIMe Slie Slope 2 |1 Vot Bar [taho 77 3 Reference Reach Stream & Location: G | Creek, M
: X z
% Low Flow Channel | 30% OPTIONAL POOL ADJUSTMENT 3 Entry Number & Variable Existing Reach P"""":::cﬁ”'g“ Reference Reach
Low Flow Slde Slopes | 1 |1 Area ot %ol 21 o e TE T AU oar =7
g‘“ depth 2z Z:I'L';l""."pp“lj g : = 6 Riffle Width, fL (W.y,} Min: /T Min 234 |uin: 277
mymain 558 e g Max: 428 Max: 245 |Mex 3141
il Messenden Taaeik pil 0.25(0 s Mean: 232 Mean: 146 |desn: 178
E 7 Riffie Mean Deoth, f (..} Min: 166 Min: 143 |Min: 177
i Max: 207 Max: 1.50 i 1.81
" " : Iean: 18.8 Maan: 16.4 idean: 16.4
Riffle Width/Depth Ratio - o o
Press to Calculate Area | OFFSET FROM CENTERLINE(FT) E in: 120 b D ASTfidn: 157
" e 256  Max: 17.2 |idex: 17.2
——REILE —rL RICHI H . . :
— - - 5 Riffle Cross-Sectional Area, 2 Idean: BAE Mean: 35.0 idean: 528
Verification of Calculations E o9 ) Hin: .o [fdin: 481
H e Masx: 106.3 s 56.4
ORAY The: easkculicm ol fonw channed doplb is okony & ean 281 248 |Mean: 267
OKAY  Thez caskcaasicn imobinng | cwer Risriklil Arcas | KRR | 257 215 Min: 263
450 e g 3.24 2.21 i 2.7
Total Area 0 sqit Stenpen RiMle sl duplh vafion is werified . Rite s Dsoth o it ::ra" :::; :_::: ::fa,, ::2:
0. B in,
Maan Depth i ' ) :
PR () s 1.397 1514 |iex 1.514
“enguits DT kT 2 Width of Flood-Prone Area at Meen 144.0 142.0 Mearr 242.5
mequals UpociLiokt Elevation of 2 * dog, ft (Wi 17 107.0 1000 [iin: 185.0
= aquaks Wil Wokt Max: 182.0 185.0  |idex 360.0
Celc 0 54067 Hean: T 5.9 fear B.2
Hlope 0.033 13 Entrenchment Ratio (Wil |Min: 27 4.3 i 6.3
Kanninas' n 0035 Sl 4.8 7.5 e 11.6
Des S0 Idean: 25.9 19.4 idean: 23.8
P W COVER SHEET  Tiioface . 0UT EREARLINES _ Flgnmerk bt OUTPUT BEEAALTES  Twi SRCVAINE _ EHF SRDUAINE _ Posfle 5ot Sheos  Sheewt 13 e
=
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3-D Design

W A L B e G L D e B L B L G [ e L L L K e Ll M LN i

a e o | R [ .S ].T s iV L}V
i AUTO BANKFULL CONTROL
Design Profile AUTO BKF -] Starting BKF ~ 4537.87 FT
Ending BKF 452326 FT
| 4540 I Tum Or/Of Poly Function Ave Slope  1.20%
4538 ¥ Tum On/Off Existing Ground Jolimes 12144 LN
 Tum On/Of Bankiull Line Re-Set Auto BKF Line
L 4536 + ¥ Tum On/Off Thahweg
i 4534 [ PGS S Thabey _
|
14532 - 3
HE
1 3530 Design Stream Type B4
3 s Design Reach Length 3619
Y -t
. S528 T
° Riffle Slope (ft/ft) Riffle Slope (ft/ft)
3 |.|.|4526 Min Max Average Min Max
) 0.012 0012 0012 00000 10.0000
)
|| 4524 Riffle Length (ft) Riffle Length ()
14 G Min Max Average @ Min Max
3| 4522 : 23 47 S
L 2
3 4520 Pool Length (ft) G [Pool Length ()
3 Min Max  Average 5 Min Max
T 4518 : ! ! v T . . a7 % g
;, 0 500 1000 1500 2000 2500 3000 3500 4000 . T o
2 0ol To Pool Spacing S [Pool To Pool Spacing (
) Station (ft) Min Max Average % Min Max
i 82 143 i
) l =& BKF - POLYNOMIAL CONTROL =#==Thalweg =—w#==DESBKF === Existing Ground =+ Existing Thalweg |
[stowseeevaion | [ HoeoirEevons | [ showtWeevatos ] [ e wElevaons ] T |
' Structure Drop O:ET
i | PC o+ 1+37 2474 4432 5472 B+97  8+24  9+04 11422 12+26  13+82 15404  16+28  {7+71 _ 18495 20482  22+40 23482 25437 27+12 28+61 30+49
5 PT 465 1477 3411 4459 6419 7444 B+B1 10418 11453 12495 14423 15435 16475  18+00 [_19+54 | 21440 22475 24414 25487 27487 29+28 30486
} AUTORIFSLOPE 1.20% 1.20% 120%  120%  120%  120%  120%  120%  120%  120%  120%  120%  120%  120%  120%  120%  120% 120%  120%  1.20% 1.20% 1.20%
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3-D Design
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vard

Total Cut: 3439.81 Cu. Yd. B 2d Area(5q. Ft.)  Cut(adjusted)(Cu. ¥d.) Fill(adjusted)(Cu. ¥d.) Met(adjusted)(Cu. ... Met Graph

Total Fill: 1740.88 Cu. Yd.
Met: 1698.93 Cu. Yd. <Cut> Surface 566.61 L 62.07<Cut>

Cut Surface... @ 36349.74 137339 1017.99<Cut>
Surface... (il 24096.93 42173 46.91<Fill>

nes Dashbe

Surface... ﬂ 14598.65 792.96 728.00< Cut>
Surface... ifk 13001.27 279.12 62.22<Fill>

4 PanORAMA

SHARED.org
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3-D Design

* 30% Design
 Walk Site - Additional Data
* Review - Material on Site? Constraints?
* Re-Adjust Design




3-D Design

* Engineering to Check and Design

— Sediment, Backwater, Velocity, & Shear
Stress

 HEC-RAS Limitations
— 1-D only

» cannot model actual tlow around bends, in
constrictions, or other 2-D. 3-D flows

« cannot model channel-floodplain interactions

= driverSHARED.org




3-D Design

Optimization

SHARED.org

Hydraulic Modeling 1s Not Limited
Grading 1s a Major Construction Cost

Easier to Create Design Revisions and
[terations

Assist in Construction Stakeout
GPS Guided Construction Equipment

Local Balanced based on equipment
and site conditions

Good Check for On-site Stupidity
During Construction



3-D Construction

 Limited Construction Stakes

« As-built Conditions Surveyed During
Construction

« Efficient Digging

3 Y-h

SHARED.
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3-D Ecosystem Corridor
Design

VS.
Ecosystem
Restoration




What is Ecosystem

Restoration?

The Game Show
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Limiting Factors Analysis for a
Successful River Restoration Project

* Lack of Knowledge

e Lack of Communication

* Mixed messages

* Jargon
e Personalities Have patience and discernment for innovation.

* Poor Documentation Advocate excellence.
 Muddled messages Respect the risk and uncertainty in river systems.
e Personalities Empower, challenge and question.

Share knowledge with humility.

e Poor Documentation Document and learn from unexpected results.

* Mute messages

* |nsecurities
e Time




Engineering Jargon

- Jar%on:_SpeoiaI 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




Biological Jargon

e 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




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

— driverSHARED.org



H2

Have patience and discernment for innovation

* Let Goals and Objective help decide field techniques and design

. 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;

. 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.

. Improve transport of sediment and debris through diversion to avoid entry into

headgate/screening structure;

. Any design should be able to withstand significance ice flow events.

Objectives

. 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.

. 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.

. Ifa 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).

. 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.

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.

. Come up with a design that WYDOT will okay, since their bridge is about 55 ft upstream

of the diversion site.

Legend

(6% WWC-Topographic Surve

# WYGF- Existing Geomorphic Survey

R \ = 7




H2

Have patience and discernment for innovation

* L et Goals and Objective help
decide field techniques and
design tools

. 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;

. Provide reliable supply of irrigation water for ditch user at all discharges;
. 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.

. Improve transport of sediment and debris through diversion to avoid entry into

headgate/screening structure;

. Any design should be able to withstand significance ice flow events.

Objectives

. 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.

. 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.

. 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).

. 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.

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.

Come up with a design that WYDOT will okay, since their bridge is about 55 ft upstream
of the diversion site.



H3

Advocate excellence

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

Water Delivery and Morphology
Fish Passage GOAL Reliability GOAL LOW RISK GOAL GOAL

leaning

Linear Preliminary
Feetof | Cost Estimate MCDA
Proposed | of Proposed Matrix

Concept Option Description Low Flow Diversion Fish Passage Concept Project Project UNIT COST Score

Bypass Natural
(0] 1 |Concrete Dam with Bypass Pushup Dam at Low Flow |[Channel

Natural Channel Design Channel

Latg|rial Bank Migration
inable Sediment

Trat|sport Balance

1

Downstream

Natural Channf#es§
(0] 4 | ProfileUpstre]
Change of Po W Sid

5 |Culvert under BI™®

RANKING
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H6

Document and learn from unexpected results

* Always define Goals and Objectives with stakeholders and allow for
flexibility in the MCDA Documentation

. Provide year-round fish passage at the Harmony Diversion site (except for when acallis
placed on the river) for all species of fish that occupy the Nowood and Bighom Rivers;
a. Specifically shovelnose sturgeon and sauger;
Provide reliable supply ofirrigation water for ditch user at all discharges; Sediment
3. Design and construct an improved instream diversion that can divert the entire riverif supply
needed during a call and minimizes instream maintenance;
a. Designs can in no way compromise the integrity of the existing highway bridge v
that is upstream of the diversion site.
4 Improve transport of sediment and debris through diversion to avoid entry into
headgate/screening structure;
. Any design should be able to withstand signi ficance ice flow events.

Obj ectives
. Designs that leave the channel open and in amore 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 f/s within thalweg of
channel and flow depths of4 ft or more. Fishway passage velocity of 3-4 fi/s is preferred
for shovelnose, but shovelnoses have negotiated velocities between 0.8 - 6.0 fi/'s (White

4. New headgate structure and ISI cone shaped fish screens are designed for 40 cfs 2
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 barrer. I fieel
that being in the fish passage program our goals are to remowve 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 land owner/irrigator.
5. Come up with a design that WYDOT will okay. since their bridge is about 55 ft upstream
ofthe diversion site.




H3

Advocate excellence

» Design Optimization based on MCDA and Goals and Ojeotives

Optimization

Hydraulic Modeling is Not Limited
Easier to Create Design Revisions
and Iterations

Assist in Construction Stakeout

GPS Guided Construction
Equipment

Good Check for On-site Stupidity
During Construction

325 el e
“;-"-W?—!\ —




H3

Advocate excellence

. 20 Design Optimization based on MCDA and Goals and Objectives

3D — Breaklines for Surface

Increased Variability and Diversit




H3

Advocate excellence

. 20 Design Optimization based on MCDA and Goals and Objectives
o | wrcumeon | owoon |

Linear
Feet of | Required Preliminary Cost MCDA
Proposed Fill cost Estimate of Matrix

ConceptOptionDescripton | 2 | 1 | 2 [ 2 | 1 [ 1 |1 |1 | Project ($10/yd3) | Proposed Project | UNIT COST | Score

Tie into wetland floodplain as long as

possible step down channel gradually;

Higher slope at top, lower slope at
Option #1 |bottom 1 1170 6000 $60,000| $

Tie into wetland floodplain as long as

possible step down channel gradually;
Option #2 |More-or-less consistent slope 1 1170 7000 $70,000| $
N I P S PO A A
Option #3 |wetland 117 10000/ $100,000( S 1,3 8.
oo g | oy et then e - e,

-

M 30% Design as drafted 2 2 1170
Option #7 |Do Nothing -

oo
c
£
B
5
o
°
@
@
<
IS
I
o
o
=
Q
£
o
[e]
2
&

Improve water quality and

habitat of stream
functions of water storage

Reduce sediment depositi
and habitat

and supply
Improve riparian buffer

Self-sustaining, natural,
stable stream
Stream and floodplain
manage shear stresses
SW control feature in
Minimize impacts to
wetland vegetation

= [functions of stability,
habitat, and aesthetics

Improve floodplain
watershed




Example Project — Demonstration
Coldwater Fishery

* Dry Spotted Creek, Mltchell NE Trlbutary to NPR

Dry Spotted Creek

5\
L

%, AW End of Project
\\" 0 2
b "‘ -\¢ : > -~

NEBRASK?

— GAME ?PARKS—

Google earth ¥ ' - . ' B S . N resourceful. naturally.



Example Project — Demonstration
Coldwater Fishery
* Dry Spotted Creek, Mitchell NE Tributary to NPR

JRASKA

— GAME ?PARKS—

resourceful. naturally.
BARR




Example Project

* Dry Spotted Creek

Elevation (ft)

O Ground Points

Existing Cross-Section Dry Spotted Creek

Wbkf = 18.8

¢ Bankful Indicators
Dbkf = 2.68

Anthropogenic

Berm fdts

|
80 100

Horizontal Distance (ft)

¥ Water Surface Points

Dredged
Channelto
Improve
Drainage

Abkf = S0.5

’ : .v‘ \ "A
— GAME (| PARKS—
>

resourceful. naturally.




Example Project — Demonstration
Coldwater Fishery

* Dry Spotted Crg{ek Mltohiell NE Trlbutary to NPR
e <l '7. :

‘\ {
]
]
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— GAME ?PARKS-—

resourceful. naturally.




Example Goals

-isheries and Habitat Improvement for Salmonids Goal
Drainage, lrrigation and Water Rights Goal

L ow Project RISK Goal

Demonstration Project Goal

~unding Goal

_Land Management and Conservation Goal

River Morphology and Stability Goal

NEBRASKZ
— GAME (| PARKS—
>

@

resourceful. naturally.
BARR
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Fisheries and Habitat Improvement for Salmonids GOAL




Option #| B—fencing and pathway

enhancements

|
|
- v @ --_-I-_.—._..__. 3
: 2e02
-

Dry Spotted Creek [
Option 91 l




Fisherles and Habltat Improvement for Salmonlds GOAL
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& Concept Optlon Description 1 1
UPLION #1 LA TROLTNTEE 'o5y 20 Jrid B4y 0 WILTE J SINUDSILY O LU L 2 2 o5 3 3 o5 £ 5 =5 41 2
Do nothing G4/5c and B4/5¢ with a sinuosity of 1.01 Trail Access, Fencing
Option #1b [and Replanting 5 5 4 3 3 4 2 4 4 1 5
Original DU Design - E4 sinvosity of 1.8 as originally desisned 2 2 1 2 1 3 2 2 3 5 2
E4 sinuosity of 1.8 start at middle elevation 2 i i 2 1 2 1 1 2 4 2
sinuosity of 1.8 maximize head upstream Re-alignment 1 1 1 1 1 3 1 1 2 3 1
C4/5with sinuosity of 1.1 MINOR re-alignment within existing Ditch
footprint 5 5 3 2 3 3 2 3 3 1 4
Grade bankfull bench | nplace with no channel work B4/Sc sinuousity 1.01
Mo Re-Alisnment 5 5 3 3 3 4 2 4 4 1 5
E4 sinuosity of 1.8 start at middle elevation 2 i i 1 1 1 1 1 2 4 2
Upstream C4,5 with bankfull banch and MINOR realignment 75% within
existing Ditch FootPrint - Downstream E4 sinuosity of 1.8 start at middle
elevation 1 1 1 i 1 1 i i i 1 1




Option #2—Original Client concept
design minimum downstream head

1
Dry Spotted Creek & | 2 A Legend s
Otton 92 | -~ or Opbon®2 E4 souoslty of 1.8 a5 onginally desgned




Fisherles and Habltat Improvement for Salmonlds GOAL
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Concept Optlon Description 1 1
Do nothing G4/5¢ and B4/5¢ with a sinuosity of 1.01 5 5 4 3 3 4 2 4 4 1 5
Do nothing G4/5c and B4/5¢ with a sinuosity of 1.01 Trail Access, Fencing
Omtimn #1h |l and Dand st c c A 2 2 A a A A 1 c
Option #2  |[Original DU Design - E4 sinuosity of 1.8 as originally designed 2 2 1 2 1 3 2 2 3 5 2
E4 sinuosity of 1.8 start at middle elevation 2 i i 2 1 2 1 1 2 4 2
sinuosity of 1.8 maximize head upstream Re-alignment 1 1 1 1 1 3 1 1 2 3 1
C4/5with sinuosity of 1.1 MINOR re-alignment within existing Ditch
footprint 5 5 3 2 3 3 2 3 3 1 4
Grade bankfull bench | nplace with no channel work B4/Sc sinuousity 1.01
Mo Re-Alisnment 5 5 3 3 3 4 2 4 4 1 5
E4 sinuosity of 1.8 start at middle elevation 2 i i 1 1 1 1 1 2 4 2
Upstream C4,5 with bankfull banch and MINOR realignment 75% within
existing Ditch FootPrint - Downstream E4 sinuosity of 1.8 start at middle
elevation 1 1 1 i 1 1 i i i 1 1




Option #/—-priority | restoration and major
re-alignment
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Fisherles and Habltat Improvement for Salmonlds GOAL
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9| Concept Optlon Description 1 1
Do nothing G4/5¢ and B4/5¢ with a sinuosity of 1.01 5 5 4 3 3 4 2 4 4 1 5
Do nothing G4/5c and B4/5¢ with a sinuosity of 1.01 Trail Access, Fencing
Option #1b [and Replanting 5 5 4 3 3 4 2 4 4 1 5
Original DU Design - E4 sinvosity of 1.8 as originally desisned 2 2 1 2 1 3 2 2 3 5 2
E4 sinuosity of 1.8 start at middle elevation 2 i i 2 1 2 1 1 2 4 2
sinuosity of 1.8 maximize head upstream Re-alignment 1 1 1 1 1 3 1 1 2 3 1
C4/5with sinuosity of 1.1 MINOR re-alignment within existing Ditch
footprint 5 5 3 2 3 3 2 3 3 1 4
Grade bankfull bench | nplace with no channel work B4/Sc sinuousity 1.01
LD R e e gL = = = a =1 - Fa - - 4 =
Option #7 |E4 sinuosity of 1.8 start at middle elevation 2 1 1 1 1 1 1 1 2 4 2
existing Ditch FootPrint - Downstream E4 sinuosity of 1.8 start at middle
elevation 1 1 1 i 1 1 i i i 1 1




MCDA — Got it ??

Drainage, Irrigation and Water Land Management and River Morphology
Fisheries and Habitat Improvement for i Rights Goal Low Project RISK GOAL ion Project Goal Funding GOAL Conservation Goal and Stability GOAL

Y PLUG 100yr Design and
flows in Design R

Re-establish Riparian Wetlands through PRBE
Riparian Native

Deep Sustainable Pools

Overhead Cover in-bank

Sustainable Spawning Gravels for Riffles 40-
Connectivity to North Platte

Potential Barrier from North Platte
Coldwater Fishery

No additional Heating through in-line Ponds
Increased Fisheries Length

No Irrigation structures Impacts

No Drainage Obstruction

No Impacts to Adjacent Landowners

No Impacts Gage Control Structure

No increase in Evaporative Losses

No Increase or transfer in Future Liabi

No Increase of Scour to Bridge

No Increase of Flood stage on CO 12

Ease of Approval and Permit Process
Potential Training Courses

Potential Project Phasing

Flagship Project and Demo

Overflow
Reduction of Bank Erosion and Laterial Bank

Opportunities for TU Chapter involvement
Successful NET grant application based on
Migration

design
Sustainable Sediment Transport Balance

Opportunities for others to fund design

\Walk-In Fishery and Pathway
/ADA Access for Fishing and Hiking
Timeline Limitations of Design
(Grazing Management Plan
Preserve Prairie Dog Town

Exotic Vegetation Removal
Seasonal Wetland Management
Future Maintenance River

Fencing for Exclusion

Length of Upstream
Restored Re- Potential MCDA
Length of Aligned Spotted |Additional Fishery! Matrix MCDA
Concept Option ipti ji reach Creek Improvements Score RANKING

Do nothing G4/5c and B4/5c with a sinuosity of 1.01

Do nothing G4/5¢ and B4/5c with a sinuosity of 1.01 Trail Access, Fencing
and Replanting

Original DU Design - E4 sinuosity of 1.8 as originally designed

E4 sinuosity of 1.8 start at middle elevation

sinuosity of 1.8 imize head up:

C4/5 with sinuosity of 1.1 MINOR re-alignment within existing Ditch
footprint

Grade bankfull bench Inplace with no channel work B4/5c sinuousity 1.01
No Re-Alignment

E4 sinuosity of 1.8 start at middle elevation

Upstream C4/5 with bankfull bench and MINOR realignment 75% within
existing Ditch FootPrint - Downstream E4 sinuosity of 1.8 start at middle
elevation




MCDA

Matrix MCDA
Concept Option Description Score RANKING
Option#1 |Do nothing G4/5c and B4,/5c with a sihuosity of 1.01 132
Do nothing G4/5c and B4/5c with a sinuosity of 1.01 Trail Access, Fencing
Option #1b|and Replanting 114
Option#2 |Original DU Design - E4 sinuosity of 1.8 as originally designed an
Option#3 |E4 sinuosity of 1.8 start at middle elevation ag
Option#4 |=sinuosity of 1.8 maximize head upstream Re-alignment a2
C4/5 with sinuosky of 1.1 MINOR re-alignment within existing Ditch
Option#5 |footprint a3
Grade bankfull bench Inplace with no channe lwork B4/5c sinuousity 1.01
Option#5 |Mo Re-Alignment 107
Option #7 |E4 sinuosity of 1.8 start at middle elevation 21
U pstream C4/5 with bankfull bench and MINOR realienment 75% within
existing Ditch FootPrint - Downstream E4 sinuosty of 1.8 start at middle
Option#3 |ekvation 55§

NEBRASK?

— GAME ?PARKS-—

resourceful. naturally.



MCDA - Consensus

e O Alternatives (Included 3 design toolbox-philosophies) and ~ 35
tools

e [ Goals

e 39 Objectives

» 18 Stakeholders

* One day to reach consensus

* Preferred Alternative was optimized with later design phases
NEBRASK/

__GAME ?PARKS-—

resourceful. naturally.

BARR
—



3 Design Toolbox - Philosophies — Ecosystem
Restoration

* Analytical Based Design
« Understanding of Scientific Equations and Laws of the Natural World

* Reference Based Design
» Scientific observation of the Natural World

* Predictive Based Design
 Scientific prediction of interactions in the Natural World




Ecosystem Design (manyTools

* Analytical Based Design |
 Understanding of Scientific Equations and Laws of the Natural Worl/d

* Reference Based Design
» Scientific observation of the Natural World

* Predictive Based Design
 Scientific prediction of interactions in the Natural World




(Many Tools)
Process vs. Form

LN

/Process Based

A

Motgomery, 1999

Bernhardt, et al. 2005 is not always or exclusively \

e(\(\éo

)
o e
S

Kondolf, et al. 2006 \

Kasprak, et al,2016

‘Form Bagé‘d«, _,.Stat Based

is not always or exclusively Is not always or exclusively

ugisag
adeospue]

®)




(Many Tools)
Class — Example
Bundling Tools

Reference Predictive




(Many Tools)

Class — Example

Parallel Universes (Scientific American, 2022)
Statement — ‘| Hate the Multiverse” LVF




Risky Business living in the Multiverse?
What is RISK?

http://corpsriskanalysisgateway.us/lms/course.cfml?crs=5&crspg=218

Consequence




Risk of Channel Evolution?

P Similar response from both
watershed and channel

hydromodification
Class Il. Channelized Class Ill. Degradation Class IV. Degradation and Widening
h<h, h<h, h>he
floodplain terrace
; T
! f

} 1 i

slumped material

Class V. Aggradation and Widening Class VI. Quasi Equilibrium
h=he h<h;

terrace terrace
T bank-
y A_/__(l;_an@‘g”__v\_g
# slumped

material

aggraded material aggraded material

Simon’s (1989) model of channel
response in disturbed alluvial channels




Current Stormwater BMPs

We now attempt to correct hydromodification through structural

stormwater Best Management Practices (BMPs) on the watershed.

o Silt Fences

e Hydromulching & Sodding

e Sediment Capture Ponds

« Regional and Onsite Detention/Retention

« Low Impact Development (LID) & Pre-Development Hydrology!!!

Sounds good...so what’s the problem?

-



Problems with Current Stormwater BMPs

» Deal only with the watershed and not the channel
» Don’t address in-channel processes or channel
evolution in response to:
» Past watershed hydromodification

» Continued prescribed channel hydromodification of M54
(drainage and flood control) channels

» Increased channel instability from peak-flow stormwater
detention

» Channel evolution is a major source of stream
Impairment




Probability of Upland/Hillslope vs.

In-Channel Sediment Loads

* Sediment from stream channels account for as much as 85% of
watershed sediment yields, and streambank retreat rates as high
as 7.26 m/yr have been documented (Simon, A. et al, 2000)

1 acre x 5” erosion over
1-yr period = 670 cy x
1.1 tons/cy = 740 tons

200’ long x 15’ tall eroding failing/ retreating
channel bank = 631,000 tons eroded during
seven months, or:

X 42,000

-


http://images.google.com/imgres?imgurl=http://elainereese.files.wordpress.com/2009/09/dump-truck.jpg&imgrefurl=http://reesespiecesofrealestate.com/2009/09/&usg=__tggo7GrOu9DlEzuKb6gPvx-Bfbo=&h=419&w=929&sz=48&hl=en&start=54&itbs=1&tbnid=IdK2aa9i2-XiPM:&tbnh=66&tbnw=147&prev=/images?q=dump+truck+loaded&start=40&hl=en&sa=N&gbv=2&ndsp=20&tbs=isch:1

What are some other Types of Risk?

Economics

Religion
Politics




Can we keep 1

feal separated ?

* Risk: Probability x Consequence
* Analytical equation

- *ﬁ Fear an unpleasant emotion
; \ caused by the belief that
- someone or something is
dangerous likely to cause pain,
or a threat

Fear is the path to the dark side.
Fear leads to anger,
anger leads to hate,

hate leads to suffering.
~Yoda




What are Types of Risk?

Final building envelope
locations to be determined
after wetland and
floodplain analysis

Prty bound m_‘yi's oppimate

Elk River Ranch
Preferred Conceptual Site Plan

Steamboat Springs, Colorado
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Construction Risk?

\
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3-D Construction
GPS Technology










3-D Construction




3-D Construction




3-D Construction







Prichard Alabama 1960 post WWVI|

e Est. 1925 from Africatown
- Schoong w Iotilda 1860 il




Prichard Alabama 2017

 https://247wallst.com/special-
report/2019/02/04 /worst-cities-to-
live-in/9/

* Top 50 Worst Cities to Live inthe  SNG—_—
U SA > Population: 22,063

> Poverty rate: 35.1% (top 10%)
> 2017 violent crimes per 100,000 people: 1,826 (top 10%)
> Median home value: $67,400 (bottom 10%)

Over the past five years, the number of jobs in Prichard, Alabama has decreased by

2 LI kely P rItCh a rd WO u I d ra n k h Igh er nearly 17%, one of the highest rates of job losses anywhere in the country. Over the same
th a n 12th | n 2 O 2 3 period, employment climbed 6.1% nationwide.

Prichard, near Mobile in southern Alabama, has a median annual household income of
825,818 — less than half of the U.S. median. Prichard, like many other low income areas

@ on this list, is losing residents. In the last five years, Prichard’s population dropped by
3.4%.



https://247wallst.com/special-report/2019/02/04/worst-cities-to-live-in/9/
https://247wallst.com/special-report/2019/02/04/worst-cities-to-live-in/9/
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No matching results
Try changing your search.

Similar results nearby
Results within 2 miles

19 days on Zillow

$155,000
5bds | 2ba
2508 Berkley Ave, Mobile, AL 36617

$37,500
2 bds | 3 ba | 1,240 sqgft - Foreclosure

1207 Clara Ave, Prichard, AL 36610

THE

1,947 sqft - House for sale

Prichard AL Real Estate & Homes For Sale

1

$20,000
1bd | 1ba
806 Reynolds Ave, Prichard, AL 36610

1.829 sqft - House for sale

3 bds | 1ba | 1,032 sqgft - House for sale

621 Seminary St, Prichard, AL 36610




Data Toulmin Springs -FEMA

What could be done?
Toulmin Springs is a
“Problem”




Why are these Tools being used for
Ecosystem Restoration?

« Theyare relatively good to set a system on the Trajectory of Ecosystem Restoration -

simple to set a system on the Trajectory of Ecosystem Restoration -

“Let your light shine before others
that they may see your good deeds

: : : ’ and glorify your Father in heaven”
* They provide me with credit for my effort/involvement - S 8

Jesus

“If we have seen further, it is by

 Other Potentials standing on the shoulders of Giants”

Isaac Newton

* Mental Health Recovery
- Com m u n Ity RGVlva | arrogant caricature”

“Truth without Humility would be an

M.K. Gandhi




Mental Health — Hope and Humility

Combatant Disciple

Cynic Exhausted

SHARED.or¢



Ecosystem
Sport -Tool

Demonstration of ecosystem
function

3-hr journey at defined location
Promote native species

Digital applications

Connect to wonderment and awe




3-D Ecosystem RestorationToolboxes

Need to be organized for the job and sometimes we need new tools

L —

!




* Empowerment of Others

e Sharing Knowledge with Kindness
* Be a part of the solution don’t just Go to Conferences
* Mentorship and Apprenticeship

.. * Courage to share to build the industry

 Natural Channel Systems Conference - The Natural Channel

Initiative is to manage our watercourses to be naturally functional,

dynamically stable, healthy, productive, sustainable
e June 10-12



https://naturalchannels.ca/
https://naturalchannels.ca/
https://naturalchannels.ca/
https://naturalchannels.ca/
https://naturalchannels.ca/
https://naturalchannels.ca/

THANK YOU!

avid Bidelspach

Phone

919-218-0864

Email

ave@fivessr.com

Workshop 4 - 3-D Process Based Natural Corridor Design

Facilitated by: David Bidelspach, 5 Smooth Stones Restoration, PLLC

p.m, and Frid

Where: Pats

Requirements: Fart:
and

Course Outline

Wednesday p.m.
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