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What Do We Know About Stream Morphology?

Streams and floodplains adjust through
erosion and deposition in response to:

 Boundary conditions

* Forcing functions




Boundary Conditions Resistance to Erosion

1. Natural: Soil and rock strengthened by vegetation

2. Artificial: Rock, concrete, metal, plastic, fiber




Forcing Functions: Hydraulic Action

1. Water from the watershed (hydrology)
2. Sediment supplied from upstream and locally




What is Stream (Morphology) Restoration?

1. Adjusting boundary conditions and forcing functions

to achieve sustainable equilibrium
2. Planning for an uncertain future
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1. Design parameters N ———

are uncertain;
therefore all projects
have risk

2. Construction and
vegetation will occur
during bad weather

3. Adaptive management
will be required




Risk in Stream Restoration?

Risk Definition: Potential failures having negative impacts as
a part of deficiencies or flaws in design or engineering.




What is Risk in Stream Restoration?

« Erosion and/or deposition
* Infrastructure threats

« Ecological functions sub-optimal

 Human disappointment

| got a call from a resident
adjacent to MAFC, claims
design is flawed or contractor
Is really bad. He wanted to let
me know the actual stream bed
was not consistent throughout.
There were areas that were
holding more water than
others..... no joke....



How Do We Reduce Risk in Stream Restoration?

1. Boundary Conditions: Soil Strengthening
« Earth (soll, rock)
 Atrtificial supplements (concrete, plastic, fiber)
* Vegetation (bio-engineering)
2. Forcing Functions: Hydraulic Force Reductions
« Watershed hydrology (retention, LID)
« Shear stress (depth, slope): FLOODPLAIN
« Sediment supply (stream power)




Reducing Risk:
Boundary Conditions

Soil Strengthening:
 Wood Toe Revetment,
« Matting
Vegetation




Reducing Risk:
Forcing Functions

Hydraulic Force
Reductions:

» Watershed hydrology
(retention, LID)

* Shear stress (depth,
slope): FLOODPLAIN

« Sediment supply
(stream power)

When in Doubt,
Spread it Out!




Reducing Risk:
Forcing Functions

Floodplain
Expansion for
Shear Stress
Reduction

When in Doubt,
Spread it Out!

PLAN VIEW
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Stream Restoration in an Urban Tributary:
Morrisville Aquatic and Fitness Center, Morrisville, NC
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Project Location (EPA Level lll Ecoregions)
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UT Crabtree Creek, MAFC, Morrisville, NC

 Urban headwater stream in Neuse River Basin
« Drainage Area = 0.2 square miles




Stream Problems
* Erosion
 |nfrastructure

* Vegetation
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JENy W
-
-




MAFC Opportunities
« Stream Restoration
 Qutfall Stabilization

o Stormwater BMP

* Education




HiIaow

e |

QIIEXQEP);JJON

OoNILO

LT

SoONINNIAr

dNG YLYMIOLS

NA-$5040 430108

Y00 901

4 G3LINKLSNOD

3448 1 N0z

ONLNYIE T04INOD
§310345 NSVANI

O30 LN3NAYd
LRI

3dld 43NS AVLINYS
3did Y3LVMNEOLS

MLRVRLS
ST30MYd

TINYHD 40 L3 S1304vd

TYINIOIST! ONY T304 D4V NO 34076
A0 HOIH AG GNANOD 1 T3NNYHD
ONILSIX3 1462 + 6 0LL 19 +0°YLS
INFHEONVHNT LS

| HLUNINYId ONY € 1Y 34075 TIH 3040
J0N3 ONILSIX3 MOTHG NOISO3 3Z11IgWLS

LIOVegE= N3 LN |
] dOH 54 I L3N B0 0380 0der G

\

\T7TT!

42\:. v

AN

F./ Lo

Y7 3
04 84 I 13N 40 0350d04d

11393

INIHNHLIMINOZ H344N8 INY T3
QNY S103dS JNISVANI T04INOD

‘NIV1d00T M3N 30749 ONY

TINYHO 70 T1H T304 DWW

) OLTINNYHO (350d0Yd NIV

1419+90L 1457 +€ YIS
NOILYHOLS3

el ALY
AA007 =R F0H0S
40 ONVILIM GZLONYLSNOD

YL OL dIA Ok
TIVALN0 G3ZIgYLS 0350d0xd
NN

\ : H19+9=Y1 g
. k |_ E%é.,ogz:%

L TNYId La3ONOD 0380d0%d




Evaluating Alternative Solutions

 MCDA: Multiple-Criteria Decision Analysis

« Consider stakeholder input & implementation factors
(constraints, cost, timing, practicality)

« Evaluate alternatives based on Objectives:

Risk Management (Safety, Infrastructure, Flooding)

Ecosystem Functions (Habitats, Water Quality,

Floodplains, Buffer)

Stream Stability (Streambanks, Equilibrium, Sed Trans)

Community (Stormwater, Aesthetics, Access &

Education)



Multiple-Criteria Decision Analysis (MCDA)
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Design Plan for Bid: March, 2018
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Construction: June - August, 2018
W ae .




Construction: June - August, 2018




Flow Conditions:

June - August, 2018
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Summary: Risk Management

Boundary conditions (vegetation)
Forcing functions:

» Watershed hydrology

* Floodplain

» Local shear stress

« Sediment supply
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