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CITY OF AUSTIN
STREAM RESTORATION PROGRAM

MID-ATLANTIC STREAM RESTORATION CONFERENCE, ROCKY GAP, MD
NOVEMBER 201 1
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CITY OF AUSTIN
WATERSHED PROTECTION DEPARTMENT
ENVIRONMENTAL RESOURCE MANAGEMENT DIVISION
STORMWATER TREATMENT AND STREAM RESTORAT]ON SECTION
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STREAM STABILIZATION RIPARIAN RESTORATION HABITAT ENHANCEMENT
FOR OVER A DECADE, THE CITY OF AUSTIN HAS BEEN A
LEADING AGENCY IN DEVELOPING AND IMPLEMENTING
BIOENGINEERING AND STREAM RESTORATION PRACTICES
RESULTING IN CREEKS THAT: REMAIN STABLE, PROVIDE

HABITAT, AND RETAIN THE NATURAL AND TRADITIONAL
i CHARACTER OF AUSTIN’S WATERWAYS.




CITY OF AUSTIN
WATERSHED PROTECTION
DEPARTMENT

THREE PRIMARY SERVICE MISSIONS:

* WATER QUALITY 2 GREEN INFRASTRUCTURE/ZLID
e CREEK EROSION 2 STREAM RESTORATION
* FLOOD CONTROL.

A MISSION INTEGRATION PROCESS (MIP) WAS DEVELOPED TO :

« MAXIMIZE THE OPPORTUNITIES AND MINIMIZE NEGATIVE IMPACTS TO OTHER
MISSIONS (FLOODING, EROSION AND WATER QUALITY) WHEN PLANNING CAPITAL

THE TEAM IS COMPOSED OF EXPERTS REPRESENTING EACH OF MISSIONS WHO'
EVALUATE OPPORTUNITIES AND IMPACTS AT THE PROJECT PLANNING LEVEL.
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The first bond passed to address erosion in Little Walnut Creek.
Erosion Control Services Program was established in response to

citizen complaints. Service began with drainage utility funding for
operating expenses.

WPD initiated the citywide erosion assessments to identify and
prioritize erosion problems as part of the Watershed Protection
Master plan.

Watershed Protection Master Plan adopted by City Council to guide
future solution implementation.

_ SINCE : Completed more than 5 miles of stream projects, but the demand
| for stream restoration services has continued to increase.
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WATERSHED EROSION ASSESSMENTS
PROJECT PLANNING AND PRIORITIZATION
SPECIAL STUDIES AND ANALYSES
TECHNICAL ASSISTANCE

PRESENTATIONS AND TRAINING
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DOCUMENT AND PHOTOGRAPH STREAM FEATURES
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YDRAULIC CHANGE AS A RESULT OF URBANIZATION

TREAM INVENTORY

S
H
IDENTIFY AND CLASSIFY STREAM REACHES AND EROSION SITES

KNICK POINT IDENTIFICATION AND MANAGEMENT STRATEGY

DETERMINATION OF CHANNEL ENLARGEMENT
DELINEATE EROSION HAZARD AREAS
IDENTIFY MEANDER MIGRATION PROBLEMS

. WATERSHED MAPPING (GIS)
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 GEOMORPHIC REACH ASSESSMENT
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Assessment by:
Stream:

Rapid Geomorphic Assessment For Stream Reaches

Date:

L
Ay

Tributary:

GEOMORPHIC REACH

STA:

Bank Material Composition*

Bed Material Composition*
*AL = Alluvial (sand/gravel/clay), RH = Hard Rock (Buda/Edwards), RS = Soft rock (Austin/Taylor)
COMP = Composite (alluvium over rock), STRUCT = Structural (concrete/gabions)

AGGRADATION
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DEGRADATION
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CHANNEL WIDENING
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. PLANIMETRIC ADJUSTMENT =

s

STABILITY INDEX (0 < SI< 1)

(B

[

hai anas ] Ahes An

FORM/ GEOMORPHIC PRESENT INDEX
PROCESS INDICATOR NO YES
1. lobate bars
2. coarse material in riffles embedded

EVIDENCE OF 3 siltation of pools

AGGRADATION 4. medial bars
é‘;‘__ (Al) 5. accretion on point bar -
g.“t 6. poor longitudinal sorting of bed materials 1
Jai 7. deposition of sediment in the overbank zone
3‘:%‘ 8. buried structures or tree base
C‘.".i 1. exposed bridge footing(s)
..":. 2. exposed sanitary sewer/gas pipelines/etc
§‘F 3. elevated storm sewer outfall(s) .

EVIDENCE OF 4. undermined gabion baskets/concrete aprons etc. *
%| DEGRADATION 5. scour pools downstream of culverts/stormsewer outlets .:
{d" (D) 6. avalanche faces on bar forms
ﬂf: 7. head cutting due to knick point migration
;‘:E 8.terrace cut through older bar material
-—5_5 9. suspended armor layer visible in bank
:“L: 10. channel worn into undisturbed overburden

fTs 1. fallen/leaning trees fence posts
é:‘;’_ 2. occurrence of Large Organic Debris >
e EVIDENCE OF 3. exposed roots on trees
,‘: i‘ WIDENING 4. basal scour on inside meander bends
?.}ﬂ‘ win 5. basal scour on both sides of the channel in riffle sections
m‘.".i 6. gabion baskets/concrete walls/etc. out flanked
,.":. 7. length of channel with basal scour > 50%
33‘ 1. formation of chutes -
H EVIDENCE OF 2. evolution of single thread channel to multiple
;‘ﬁl PLANIMETRIC 3. evolution of pool-riffle to braided form
l!j“ ADJUSTMENT 4. cutoff channels
!_.1& G 5. formation of islands
;.:E 6. thawleg alignment out of phase with meander geometry
._5_;' 7. bar forms poorly formed/re-worked/removed
q.n‘: STABILITY INDEX S
I3

!“,?&xﬂ
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The stability index (SI) is defined as:

SI = (Al + DI +WI +Pl)/m

Sl

Lo
= U Ilial

s

R ity

0.2-0.4
In Transition

>0.4
In Adjustment

where m=4, Al, DI, WI, and Pl are the normalized values of the aggradation, degradation, width enlargement and planimetric indices, respectively. The
normalized value for each of the four FORM/PROCESS categories is computed as the sum the GEOMORPHIC INDICATOR for which a Yes
determination is reported in the PRESENT column divided by n = the number of GEOMORPHIC INDICATORS used for each index. If a
GEOMORPHIC INDICATOR is not applicable note N/A opposite this INDICATOR in the PRESENT column and reduce n by 1. For example, if there
are no bridges in the reach then GEOMORPHIC INDICATOR No. 1 "exposed bridge footing(s)" under "EVIDENCE OF DEGRADATION (DI)" is not
applicable and the observer should record an N/A opposite this INDICATOR, reduce n to 9 and move to the next INDICATOR.
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jrg Stream Restoration Program - Erosion Site Inspection Form
' ]

f Resource Threatened

T

(See Resource Code Sheet i.e. House, Building, Major Road, Minor Road, Low Water Crossing, Mobile Home, Fixed Storage Building, Garage, Dam, Deck,
_u:l. Driveway, Sidewalk, Fence, Yard, Grade Control, Retaining Wall, Parking Lot, Public Recreational Amenity, Swimming Pool, Tennis Court, Playscape, Hike and
. Bike Trail, Protected Tree, Manhole, Utility , Line, Storm Drain, Wastewater Pipe, Gas Line, Power Pole, Concrete Riprap Slope Protection, , Concrete Flume,
| Bridge, Railroad Bridge, Railroad, Pedestrian Bridge)

!.ﬁ Erosion Type Rating (1,20r3)
3 | Type 1: Imminent threat to a habitable/primary structure or public roadway.

| Type 2: Threat to secondary structure/ private property or public infrastructure (Doffset < .5 ft)

Dofrset
| Bank Height (ft) Y

j Horizontal Distance from Top of Bank to Toe (ft) Dropzroe

SS = (Dropzree/ Y) 1 1
Le
f Bank Material Composition*

A

_n:l Bed Material Composition*

ve ,.‘t *AL = Alluvial (sand/gravel/clay), RH = Hard Rock (Buda/Edwards), RS = Soft rock (Austin/Taylor)
= r COMP = Composite (alluvium over rock), STRUCT = Structural (concrete/gabions)

Dropzroe

Y = Bank Height

**In-Channel Resource
i.e. PIPE-WW]
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IN-HOUSE DESIGN
CONSTRUCTION

STAFF RECONNAISSANCE
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WATERSHED EROSION ASSESSMENTS

CAPITAL
PROJECT







. EROSION PROBLEM PRIORITIZATION ;
5‘?‘ PROBLEM SCORE APPROACH

g % PROBLEM SCORE = F(# RESOURCES IN THE REACH, RESOURCE VALUE,
5:;;3 EROSION SITE SEVERITY)

id < INDIVIDUAL EROSION SITE SCORE

=i v GEOMORPHIC REACH SCORE

AZ el
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Erosion Site Severity Score
<+ ES = f(Geotechnical, Vegetative, Planform)

.J |
S <+ Geotechnical Consideration
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%‘,3 »Stability of Stream Bank based on Geometry and Slope Stability A
T :
Ere

;,@,g,- < Proximity of Resource to Stream Bank ,;ftﬁ
;.%X?t < Height of Stream Bank i
%

»S/ope of Stream Bank (Critical Resource Slope)

T »Stream Soil Types

i » Vegetative Consideration

ﬁ “» Protection Provided by Bank Surface Cover

i 3 !
?}8} »Planform Consideration

ik “» Effects of Stream Meander Migration Potential
Inside, Straight, Outside of Stream Bend
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G otechnlca

Hc = 4*c/gamma*[sin(B)*cos(phi)/(1 — cos(B - phi))]

where;:

Hc = critical bank height (ft) {Cullman’s Limit Equilibrium Method}
c = Dbank material cohesion (Ib/ft"2)

= unit weight of bank material (Ib/ft"3)

phi = bank material internal friction angle (degrees)

B =critical resource slope angle

gamma

ore =
s+H = Existing Bank Height
ssHc = Critical Bank Height

(H/Hc

s*Normalization Factor such that values range 0 - 100
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STORMWATER MANAGEMENT
EROSION DETENTION STUDY
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e PURCHASING PROPERTY AND REMOVING THE STRUCTURE
MAY BE THE BEST LONG TERM SOLUTION.

COST BENEFIT ANALYSIS COMPARES STREAM STABILIZATION
COST TO PROPERTY ACQUISITION COST.

VOLUNTARY ACQUISITION
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PREPARE EROSION REPAIR AND STREAM
STABILIZATION DESIGNS AND PLANS FOR
TWO FIELD OPERATIONS CONSTRUCTION
CREWS.

STREAM RESTORATION STAFF SPECIALIZE IN
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CESPED Y HIERBAS
Césped y Hierbas altas y plantas proveen:

Estabilizacin en las riberas de corriente

Habitat para la Fauna

Stabilize streambank
NO ZONA DE CORTE DE

Provid
Shade and m

Tall grasses and plants :
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CESPED Y HIERBAS
Césped y Hierbas altas y plantas proveen:
Estabilizacion en las iberas de corriente
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ACTIVE RESTORATION EXAMPLE

_FORT BRANCH PROJECT (BEFORE)
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Ecological

Restoration

Volume 28 » Number 4

December 2010

Dragonflies in Restored and Native Wetlands of the Prairie Pothole Region

Restoration in European Union Environmental Policy

Tamarisk Removal in Grand Canyon National Park

Carpobrotus Control in Andalucia, Spain

Geomorphological and Ecological Responses in Restored Urban Streams

Restoring Natural Capital in India's Western Ghats

st

CASE STUDY

Linking Geomorphological and Ecological
Responses in Restored Urban Pool-Riffle

Streams

Anne Chin, Frances Gelwick, David Lawrencio, Laura R Laurencio, Morgan S. Byars and Mateo

Scoggins

ABSTRACT

Little attention has been focused on evaluating river restoration projects. Postproject assessments commaonly Identify
improvements in biological or physical conditions, but opportunities for understanding the interactions between such
processes are often missed. This study assesses the linkages between geomorphological and ecological responses In
three stream channels in Austin, Texas, restored since 1998 with niffles and steps and riparian planting along graded
banks. Prerestoration topographic surveys and data for habitat and macroinvertebrate characteristics enabled compari-
sons with postrestoration conditions In 2007. Results showed Increased channel widths and depths, leading to larger
cross-sectional areas and inferred lowered velocities and unit stream power. Improvements in habitats included greater
bank stability, less channel alteration, and more diverse velodty-depth regimes. Changes In functional feeding groups of
macrolnvertebrate communities were reflected In metrics of the Benthic Index of Biotic Integrity, Including greater per-
centages of grazers, filterers, and collector-gatherers In the restored streams. A multivariate statistical model, redundancy
analysis, linked iImprovement In key ecological response varfables (taxa richness, % EPT, % grazers, and % chironomids)
to better conditions in habitats (lower er dness, greater eplfaunal cover, greater rparlan vegeatative width, and
maore velocity-depth regimes). Key explanatory changes in physical charactertstics were Increased cross-sectional area and
decreased average velocity, which were attributed to restoration designs. These results suggest that although the main
restoration goals were to stabilize eroding channels, Improvements in physical charactenstics could nevertheless lead to
positive ecological outcomes. These findings suggest the potential of Integrated approaches to target both physical and
biological improvements in future restoration projects

Keywords: redundancy analysis, riffle-pool, steps, stream restoration, urban streams

A lthough the number of river resto-
tion projects continues to accel-

erate cxponentially (Bernharde et al.
2003), comparati\-'\:l)r little attention
has focused on monitoring and evalu-
ating restoration projects (e.g. Kon-
dolf and Micheli 1995, Bernhardt et
al. 2005, Kondolf et al. 2007, Palmer
et al. 2007). Commaonly, the mativa-
tion and funding to implement resto-
ration projects greatly exceed those for
monitoring postproject performance
{Kondolf er al. 2007). Ecological out-

comes of restoration projects are often

Ecological Restoration vol. 28, Mo. 4, 2010
ISSM 1522-4740 E-IS5N 15434079

©2010 by the Board of Regents of the
University of Wisconsin System.

of low priority (Palmer et al. 2007).
As a result, significant opportunities
for understanding postrestoration
responses are often missed, signa]ing
a grl.‘at Uccd to m]fralc Ci}—om in
studying restored river systems (see
Allan et al. 2007).

Restoration is particularly ham-
pered by a lack of understanding of the
complex interactions between physical
and biclogical systems (e.g., Haltiner
ctal. 1996). Whereas carly restoration
cfforts were primarily by biologists/
ecologists, for instance to reestablish
fishery or vegetation resources (e.g.,
Roni et al. 2002, Pretty et al. 2003),
successful projects now require the
integration of physical processes in a
team approach (e.g., Dale et al. 2000,

460 W Decernber 2010 ECOLOGICAL RESTORATION 284

Zipperer et al. 2000, Murdock et al.
2004, Bernhardt and Palmer 2007).
Commonly, postproject assessments
identify improvements in habitat and
biulogical communities (e_g., Pur-
cell et al. 2002, Palmer et al. 2005,
Walther and Whiles 2008), though
rarely has it been possible to link such
improvements explicitly to specific
geomorphologic changes. Conversely,
where restoration projects focus on
mitigating physical degradation such
as erosion with streambank stabiliza-
tion, the effects of such practices on
ecological processes are poorly docu-
mented (bur see, for exx.mplc, Sud-
duth and N{cyer 2004, Florsheim et al.
2008, Chin et al. 2009b, Herbst and
Kane 2009). Efforts to link cause and
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