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Figure 2. How impervious cover affects the water cycle. 30% Evapo-Transpiration

With natural groundcover, 25% of rain infiltrates into the aquifer and only 10%
ends up as runoff. As imperviousness increases, less water infiltrates and more
and more runs off. In highly urbanized areas, over one-half of all rain becomes
surface runoff, and deep infiltration is only a fraction of what it was naturally ® |

The increased surface runoff requires more infrastructure to minimize flooding.
Natural waterways end up being used as drainage channels, and are frequently Tt

lined with rocks or concrete to move water more quickly and prevent erosion. 10% Shallow
Infiltration
- _ _ . qj 5% Deep
In addition, as deep infiltration decreases, the water table drops, reducing D?QQD Infiltration

groundwater for wetlands, riparian vegetation, wells, and other uses.
75-100% Impervious Surface
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Hydrologic Changes

Urbanization tends to
iIncrease storm water

runoff:
K fl Pre-Development
; pea Ows t Post-Develop.
« volume £
(a4

« frequency

Time
From Haltiner (2006) m
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After Lane (1955) as cited in Rosgen (1996)



Channel Changes Associated with Urbanization
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Hydromodification-historic approach
(still done in many places)
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Figure 3. No. Control vs. Two-Year Control
(MacRae and Rowney, 1992).



















s i Stormwater Permit Coverage for
- Southern California
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Stormwater Permit Coverage for Northern California
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Continuous Simulation Models

*Use long term rainfall record (20-30
years) and can simulate flows for entire
period of record

*Incorporate evapotranspiration and
infiltration estimates - simulate the
water balance

*Major models being used these days -
HSPF, SWMM, HEC-HMS
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Continuous Simulation Models

»Continuous simulation models are
better at predicting variability in flow
and pollutant loads because they are
based on long term observed hydrologic
data

*Output from these models can help
assess expected variability and inform
water resource decisions



Debris Basins, Coastal

Sources and
Watersheds




Low Impact Development (LID)
Principles

LID s goal is to mimic a site's
predevelopment hydrology by using design
techniques that infiltrate, filter, store,
evaporate, and detain runoff close ’ro |Ts

source.




Ways to mimic pre-
development
hydrology

- Soil quality improvement
(porosity)

- Native and drought tolerant
vegetation

- Trees
- Permeable pavement
- Riparian buffers

- A general reduction of
connected, impervious surfaces
in runoff pathways

- Bioretention

- Disconnected downspouts/rain
chains/rain barrels




-Organisms -NO organisms,
build no structure
structure
-Nutrients move
-Nutrients with the water
held
-Water not held in
-Water i1s soll pores, moves
retained i rapidly thru soil
and moves [
slowly thru | -Leaching, erosion
the soil and run-off are

problems

Clean Water Water moves clay,
silt and inorganic chemicals
50 no “cleaning” process




The Soil Food Web
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Sediment and Stormwater- Points to Consider

*Can LID include identifying and
preserving/enhancing coarse sediment supply
and transport areas?

‘How do we mitigate for trapping of coarse
sediment in detention/retention and flow
duration control basins?

*We do sediment budgets for FERC relicensing,
timber harvest, why not stormwater?
"SEDSHED" management
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