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The Tail End

•
 

Our mission is to preserve and 
enhance the quality of CA’s 
water resources, and ensure 
their proper allocation and 
efficient use for the benefit of 
present and future generations.

•
 

Who are the present and future 
generations?























“New 
development”  is not to blame.



I blame it on 
the rain.







How does rain harm us?

•
 

It hurts our ability to “use” California’s 
resources, namely the wetlands and 
streams, including:
–

 
Riparian areas

–
 

Intermittent, ephemeral and headwater 
streams

–
 

Isolated “wetlands” (e.g., vernal pools)
•

 
Watershed functions and values



Paradise Lost – why are they 
special?

•
 

California has lost 95% of our inland wetlands 
and streams since 1850's due to “development”

•
 

They are a critical part of the watershed:
–

 
support BUs onsite

–
 

maintain the "quality of the water" of watershed 
–

 
provide critical watershed functions like  
generating/moving/storing sediment, removing 
pollutants, retaining flood flows, and supporting 
habitat connectivity



Why do they need special 
protection?

•
 

Highly sensitive ecosystems
•

 
Most threatened by landscape activities 
(urbanitis, development, industry, etc.)

•
 

It is much more difficult to regulate 
landscape activities than it is to control 
point discharges

•
 

It is very difficult to restore them once 
they are gone



How do human activities affect 
stormwater and its evil doings? 

•
 

Bank hardening (rip rap, concrete, 
refrigerators, cars, etc.)

•
 

Dams and diversions
•

 
Development (stream/swale burial, 
realignment, concrete-lining, etc.)

•
 

“Agricultural” activities (vineyard 
development, dairy waste, cattle, 
stream crossings, clear-cut erosion, 
etc.)



Focus on 
hydromodification



Hydromodification

• Alteration of the hydrologic 
characteristics of waters, which 
in turn could cause degradation 
of water resources.  



Hydromodifocation
• Hydromodification (aka 

hydromod) causes excessive 
erosion and/or sedimentation 
rates, causing excessive 
turbidity, streambank 
downcutting, and/or excessive 
deposition within the stream 
channel. 



Hydromodification (cont.)
• Hydromodification in turn leads 

to secondary water quality 
problems, like the  
uninterrupted delivery of 
chemical pollutants to 
sensitive, downstream waters 
that would otherwise be 
“mitigated”

 
by an unmodified 

waterbody.



Hydrologic 
Cycle

From Lake (2004)





Aggradation Phase
-

 

hillslope erosion is largest 
sediment source

-

 

width:depth may increase or stay  
constant

- cross-sectional area increases

Pre-development

Erosional Phase
-

 

channel erosion is largest 
sediment source

-

 

width:depth increase 
eventually

-

 

cross-sectional area increased 
to accommodate larger bankfull 
discharge





Presenter
Presentation Notes
This is our classic set of photos taken by Keith Lichten in the Fremont area that so clearly shows what happens a few years after a large development was built – above these photos - without adequate controls.





From OEHHA (2006)



Increase in Bankfull Discharge

Ru
no

ff

Time

Pre-Development

Urbanization tends to 
increase storm water 
runoff:

 peak flows 

 volume 

 frequency

Post-Develop.

From Haltiner (2006)







1950's – Sacramento Area
2000's – Sacramento Area



Replumbing the 
watershed.





Water Quality Standards

• Water Quality Standards are either:
– Beneficial Uses (designated to 

specific waterbodies) plus water 
quality criteria; and/or

– “Antidegradation”



Beneficial Uses Used to 
Protect California Wetlands & 

Streams
•

 
AGR – Agricultural Supply

•
 

FLD – Flood Peak 
Attenuation/Flood Water 
Storage

•
 

FRSH – Freshwater 
Replenishment

•
 

GWR – Groundwater 
Recharge

•
 

MAR – Marine Habitat
•

 
MUN – Municipal and 
Domestic Supply

•
 

RARE – Preservation of Rare 
and Endangered Species

•
 

REC-1 – Water Contact 
Recreation

•
 

REC-2 – Non-Water Contact 
Recreation

•
 

SHELL – Shellfish Harvesting
•

 
SPAWN – Fish Spawning

•
 

WARM – Warm Freshwater 
Habitat

•
 

WILD – Wildlife Habitat
•

 
WQE – Water Quality 
Enhancement



Beneficial uses (BUs) and 
wetlands / streams

•
 

BUs are:
–

 
designated in the Basin Plans to a specific 
waterbody at a specific location

–
 

are not easily translated to some key 
wetland/stream functions and values

–
 

frequently it takes a suite of BUs to cover 
“wetland functions and values” (often includes 
gaps and overlaps)



Examples of 
Recharge Measures

• Soil quality improvement (porosity)
• Native and drought tolerant vegetation
• Trees
• Permeable pavement
• Riparian buffers
• A general reduction of connected, 

impervious surfaces in runoff pathways
• Disconnected downspouts/rain 

chains/rain barrels
• Bioretention













Rain chains and 
mulch combo







Sustainability Tests
• Resource – protection to enhancement and 

reuse (“runoff is a resource”)
• Technical – complex, technological 

standard-based to simple, natural, 
performance-based solutions

• Institutional – centralized, subsidized 
approaches to decentralized, self-supporting 
approaches

• Community – healthy individual, societal 
cost driven equations to healthy community, 
community opportunity equations
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