


S S T O upa Sy Gy RS WS RIS S Sy G — | = = e —t L@ ) FI I e et s oy pew et L2 T | = = e —t L@ ) TP T .. et —. 2yt

SUSTAINABLE o

S -
i STREAM MANAGEMENT .
L IN THE CITY OF AUSTIN il
i‘lﬁ}_a TEXAS RIPARIAN ASSOCIATION - URBAN RIPARIAN SYMPOSIUM i
o R S L AUSTIN, TX — FEBRUARY 11 — 13,2015 _ 5

24T

MORGAN BYARS P E

SUPERVISING ENGINEER
CITY OF AUSTIN
WATERSHED PROTECTION DEPARTMENT
ENVIRONMENTAL RESOURCE MANAGEMENT DIVISION




w3 .-i;:_ oL
AR

i
HE

e
B ﬂﬁ:

tenance & Monitoring

- Pro
- Ma

lin

e o
ki O
i eal
e
=l r i

f =1 oF
g P
Lz _D“_..

- Regulations

L i e R
i~

e




ClTY OF AUSTIN | k
WATERSHED PROTECTION DEPARTMENT i &

IROH(TIO

- THREE PRIMARY SERVICE MISSIONS;

e °WATER QUALITY 9 .
. '+ STORMWATER CONTROL MEASURE RETROFITS (LLE. SCM S = BMPs)
+ “GREEN” INFRASTRUCTURE
gl (i ¢ RIPARIAN ZONE MANAGEMENT . = ' Aot il

* CREEK EROSION = STREAM RESTORATION & REHABILITATION

= o F LOOD CONTROL 2 MUﬁTl—OBJECTIVE::CONVEYANCE

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 IMPROVEMENT PROJECTS. CLn
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Watershed Master Plan
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Stream Restoration i

— The establishment of function to a pre-disturbance condition. May be
achieved through active or passive techniques.
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Stream Rehabilitation

- The recovery of functions making the land useful again after a
disturbance.
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Stream Potential

- The ultimate ability to support certain functions (flood conveyance,
stability, recreation, ecosystem services)
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Stream Transformation
— Changing the original condition to support non-existent functions.
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Stream Resurrection
— Daylighting streams previously placed underground
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« o Sustainable Channel Design

— Active or passive approaches to channel design that
provide high level of natural function with a limited
maintenance regime
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. o Sustainable Stream Management

— Framework that balances environmental protection with
economic incitement applied equitably through use of
regulations, restoration projects and low impact
maintenance with adaptive management advised by

S monitoring.
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| SUSTAINABLE CHANNEL DESIGN |
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- * Natural Design Approach
!,_;El — Mimic the morphological variability observed in nature

— Stabilize using natural materials
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— Consider biologic response to imposed changes

=2 « Sound Scientific Basis

- Using geomorphology and hydraulic engineering principles include
use of analog, empirical-statistical and analytical methods.
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e Minimize Long-term Maintenance

— Allow for naturally sustainable conditions (e.g. high roughness)
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SUSTAINABLE STREA
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~ « Intervention - Restoration Projects
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CITY OF AUSTIN

WATERSHED REGULATIONS

'"lmperv1ous Cover lelts s e e e e

Stream Buffers |
- CrltlcalWaterQuahtyZones TR R m J

Floodplaln Protectlons '
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= =Er051on Hazard Zones

-Stor'mwater Management Controls
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e rWater Quahty Volume

Austin Sand Filter, Vegetated Filter Strip, Retentlon Irrlgatlon Bloﬁltratzon
Rain Gardens Wet Ponds, Extended Detention, etc
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5 Flood Detention (Peak‘_ Flow Control ok 1.00-year)
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| Functlon Based Channel De51gn Crlterla (Floodplaln Modlflcatlons)

i —. (1n progress —~ lead by example)



REGULATIONS - STREAM BUFFERS

Proposed System
Major 640 — 1,280 acres
Intermediate 320 — 640 acres

0 500 1,000 2,000 Minor 64 — 320 acres
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DESIGN
LAYERS

CHANNEL FORM e B |
BOUNDARY MATERIAL
CANOPY/UNDERSTORY
HABITAT STRUCTURE
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~ Active Restoratlon

Practlces that involve in-channel or ﬂoodplaln Constructlon
Stream Restoration/ Rehablhtatlon S el '
Bank Stabilization
Grade Control

Passwe Restoratlon | s Ve
Nonstructural practices that remove stressors
and allow for more natural recovery w1th
minimal intrusion
. Property Buyouts
Remove Grazing and Agriculture
- Vegetation Management and Grow Zones
(Buffers) '




Wilderness
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Active

Passive
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Self Heal Surgery
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i "*'% Priority 1: Fill Channel gigk;f

S ‘F’ifg  Requires modifications to energy slope i
e or armoring to reduce sediment

tgm

Yre Wetland or 'ta.\

e % transport potential.

"@ﬁ; NewStbie Chamnet |, PO hanne % » Floodplain increase considerations
E:’i;fl";.;lj'j Connected to Floodplain . : ‘:
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ST riori estoration i . . -
i .. Priority 2: Create Inset floodplain
o poer Hoadpin i * Requires significant excavation and

S \pl impact to adjacent resources (trees,

infrastructure)

iit Priority 3: Bank Grading/Widen
Channel

e Minor bank grading, benching or
creation of inner berms

Bankfull Bench

of
E-'hj MNew Stable Channel

i :‘en;;; Priority 4: Stablllze in- Place
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EX|st|ng f Meanderlng
Unstable Channel i  (Priority1&2) =
A
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Meander Belt
| 1/
/

Grade

Control \l'g
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L =100 ft
S=2%
Eq S =1%
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ACTIVE RESTORATION
BANK STABILIZATION TECHNIQUES

VEGETATED . _ | NATURAL LIMESTONE
GRADED i A ¥ BOULDER TOE WITH
VEGETATED UPPER

.
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i Y  NATURAL LIMESTONE

BOULDER WALL




ACTIVE RESTORATION
BEFORE-AFTER)
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END OF CONSTRUCTIO
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NATURAL & MINIMAL MAINTENANCE
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Physical Changes Habitat Characteristics

Installation of bedforms *Epifaunal cover +

Topographic variability + *Riparian Vegetative width + s and Mateo

Local (pool) gradients — Sediment deposition —
Volume 28 = Nuni Re-shaping of channel *Embeddedness —
*Cross-sectional area + Bank stability +
nonly Identify

Width and depth + *Diversity velocity/depth regimes + setween such

Flow characteristics Channel flow + e

*Avg flow velocity — : sled compar-
9 Yy Channel alteration — e

Unit stream power — Vegetative pro[ection + IIluc!ed gmt;
Suspended sediments — I
|, redundancy
chironomids)
e width, and
onal area and
ugh the main
heless lead to
1 physical and

Macroinvertebrate

Communities Murdock et al.

Palmer 2007).
CoCE ASSCSSMEnts

sin habitar and

*Taxa richness + .
res (e_g., Pur-

Dragonflies in Restore “% EPT taxa + 1;00:;):.1_ hQDDSh
» €l Ong

*% grazers + e tolnk uch

*9%, chironomids — e Comersely

0, + sects focus on
% filterers oradation such

% collectors-gatherers + “bank stabiliza-
ch practices on
re poorly docu-

example, Sud-
Florsheim etal.
9b, Herbst and
3 link cause and

460 W Decernber 2010 ECOLOGICAL RESTORATION 284
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“ Sustamable stream management in the Clty of ustln :
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e protectlve egulatlons for new developments
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~ ¢ restoration projects (passive & active)
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e strateglc maintenance practlces and monltorlng i
~ with adaptive management to provide functlonal
T rlparlan zones and reduce safety hazards |
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