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» &1 Dillion a year estimates since 1990

» Most common goals: water guality:
enhancement, manage riparian Zones,

improve habitat, fish passage, bank stability

» More 1/3 US rivers are listed as impaired or
nolluted

» From Bernhardt et. al. Science (2005)




Population: 6 million
Growth: 140,000 yr (Suburbs rate 20-50%)
Single Family: 40,000 yr Multifamily: 10,000yr
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» IS the channell stable given landuse change?

» How: much will' the stream downcut? (Do I
need drop structures?)

» How! fast will it dewncut (When need $$%)?

» \What are stable channel dimensions:
W, D, R€ (for repair and! setbacks)
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Mass Curve of Mean Annual Runoff, White Rock Cr.
USGS Gage: 08057200 Dallas, Texas

fects of Urbanization

85-1997
ean Flow: 118.4 cfs

ean Rainfall: 38.12'in.

Departure from linear trend

1962-1979
Mean Flow; 55.44 cfs

Mean Rainfall: 35.57 in.




» When 1% Iis increased 0-40% ©Q2>35%
» When 1% increased 0-100% ©Q2>80%
» Peaks 1.2-1.4X undeveloped

» Annual Direct runoff 2X undeveloped
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» Flow magnitude that transports greatest
amount ol sediment over time

» Used! as preliminary: guide for restoration

design (Gooedwin JHyd Eng. 2004)
» Problems: based on flow duration data

» Based on suspended or bed material data
p \Where Is the data?




Flow Duration Curves for White Rock Creek
Effects Urbanization
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Suspended Sediment Pin Oak Creek
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Few stations (n=6 Blacklands) and data
scattered!




Effective Discharge Curves and Urbanization

White Rock Creek, Dallas Texas 1961-2002
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» Province/EcoRegion: Blackland Prairie
» Rock Type: Shales and Limestones
» Solls: silty clays to clays

» Climatic Regime: Semi-Humid Menseonal
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Grain Size, PIl, Permeability, Hydrologic Group,
AWC, Erodibility
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» Channel Survey: by 200 fioet Reach
» Photographs left/right banks
» Active Channe

» Bed-bank samples
» Pool/riffle and bed/bank processes




Freid &rye y Form (P Auen)
/0 bate: /' [ )

Field Survey
Form
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» Channels Evelve in 4-6; Stages
» Schumm), Harvey, Watson andl Later Simoen
» Equilibriumi enly: after adjustments: in

channel slepe, width, depth
» [ypically: proceeds upstream
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» \What doi I do withi the Field Data?
» Harvey Watson and the CEM

» Or...whats next?




» N = Equilibritm slope/actuall slope
» Ng=Actual Height/Critical Height
» [ = Stable

1=
» [I1 = Aggrading and Failing Banks
» [V = Stable minor Aggradation




Watson/Harvey Analysis of Channel
Hutton Br., Carrollton, Tx.

Assume: Equilibrium Slope = 0.0016
Critical Height = 8 ft.
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Watson /Harvey Trendline Analysis
Hutton Br., Carrollton, Tx.
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» How can we guantify: Channel Evelution
Model?




