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Hello Chairman Muller and members of the Board.  My name is Jan O’Hara, I’m an engineer in the Southbay Watershed Management Division, and I’ll cover Agenda Items 10, 11, and 12 in this presentation.

Our topic is hydrograph modification management – a mouthful – we use “hydromodification” or “hydromod” for short.  What we’re really talking about is controlling runoff that flows hard & fast into our streams, eroding out chunks of the banks, as shown in this slide.  For most of you, this isn’t the first hydrograph modification presentation you’ve heard from me, because the Permits you adopted for each Program require H-M-P-s and Board approval of those Plans as Permit amendments.  In 2005 and 2006 you adopted hydrograph modification amendments to the Santa Clara and Contra Costa Program permits, respectively.

Today’s action would amend 3 more municipal stormwater program permits to include hydrograph modification management requirements.  This is a big step in making the requirements for new and redevelopment consistent across the Region. 

First, a brief review of what hydrograph modification means, what is looks like, and why it’s important.



PostPost--Urban Urban 
FlowsFlows

PrePre--Urban Urban 
FlowsFlows

TimeTime

Fl
ow

 R
at

e 
(

Fl
ow

 R
at

e 
( c

fscf
s ))

QcQc

Modification of Hydrograph
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This graph shows how the flow of water in a creek responds to rainfall, both before and after development.  It’s called a hydrograph.  The flow rate in a creek is on the vertical-axis, and time on the horizontal.  Flows above the flat black line are erosive; we say they are above the critical flow.

Before development occurs in a watershed, a creek’s hydrograph looks like the green “pre-urban flow” line.  You can see that the flow rate exceeds critical flow after a large storm.  In other words, some erosion of creeks is natural.

The blue “post-urban” line shows how the hydrograph is modified when land is developed. You can see greater and more frequent exceedances of critical flow. 

Our short-hand term for this is “hydromodification.”
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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.
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This shows how the creek bed can be carved out when more water flows faster than the creek was accustomed to.
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And this shows what excessive flows can do to creek banks.
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The result can be structural damage and property loss.  Note the swing set is now right at the edge of a steep bank…
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And increase in the need for public expenditures.  Here the gabions have been replaced repeatedly in an attempt to save this road.
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Here the creek has carved out the bank under this public walkway.



Sedimentation
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This shows how stream in the lower part of our watershed fill with sediment that was eroded from upstream beds & banks.  This sedimentation leads to flooding, and loss of natural habitat.



The photos show you what hydromodification looks like. Let me sum up that hydromodification is important to us at the Water Board because it contributes to:

degradation of water quality, 

loss of fresh water habitat, 

loss of other beneficial uses, 

property damage, and 

flooding.





Tentative Orders

•Increases in runoff 
flow & volume shall 
not increase erosion 
in receiving stream

•Same in all 3 
Tentative Orders

HM Standard:
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Moving on, now, to an overview of the major points of the Tentative Orders before you today.

Based on requirements in each Program’s Permit, each of the Orders contains the Hydromodification Management (HM) standard:  that new and redevelopment projects shall not INCREASE the potential for erosion of the receiving stream over the pre-project condition.  Note that we are only dealing with increases in erosive forces here, in order to keep the problem from getting worse – we are not trying to correct the existing condition through these Orders.



Tentative Orders

Include whole 
watershed EXCEPT: 
•totally hardened & 
tidally-influenced 
channels
•some “highly 
developed”

 
areas

HM Control Areas:
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Next, each Tentative Order contains maps demarking where the HM Standard applies, based on permit requirements (summarized in this slide) & actual creek conditions.  I’ll touch on each map because they are so important – the maps indicate how widely the erosion controls will be implemented across each Program area.  

Unlike the other 2 Programs, Fairfield-Suisun’s Permit spelled out 2 watersheds to be protected – 2 areas of projected high growth, and these are shown on its map.



Alameda Countywide HM Map
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This is Alameda’s map.  As allowed by their Permit, the Program exempts areas where the potential for creek erosion is minimal – shown here as the gray (and some of the white) areas close to the Bay.  What’s important about Alameda’s map is that all the pink areas are protected from increased erosion.  This includes not only parts of Oakland, Berkeley-all the hilltops--, but all of Pleasanton, Dublin, and Livermore, where significant growth is taking place.  





San Mateo Countywide HM Map
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This is San Mateo’s map.  Again the vast majority of the Program area is protected – all the green areas.  These maps show priority watersheds & sub-watersheds to protect; essentially showing us that the HM amendments are watershed-based.

We appreciate that both the San Mateo and Alameda Programs proactively developed these maps that meet both the letter and spirit of the HM requirements in their Permits.  We also appreciate the cooperative stance the Fairfield-Suisun Program has taken throughout this process.



Tentative Orders

•≥
 

1 acre 
impervious surface
•Redevelopments 
that increase 
impervious surface
•Exempt: transit 
villages, brownfields, 
single-family homes

Applicable Projects
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Within these green/pink areas on the maps, HM requirements apply only to new and redevelopment projects that create or replace one acre or more of impervious surface.  Remember we are dealing only with increases in runoff, so redevelopment projects that don’t increase the amount of impervious surface don’t need to control runoff flows & durations.   BUT, they must include site design and stormwater treatments that slow runoff to the maximum extent possible.  Optimizing use of the landscape would fulfill this requirement.



Because we are supportive of smart growth, some types of development (transit villages, brownfields) are exempt from the HM Standard, which is consistent with their exemption from stormwater treatment requirements already in the Permits.



Tentative Orders

•Sizing charts
•Bay Area Hydrology 
Model

Design Criteria:
On-site & Regional 

Facilities
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The Orders provide 3 ways for project proponents to meet the HM Standard:  on-site controls, regional controls that receive runoff from several properties, & in-stream measures.  The Orders specify design criteria for on-site and regional controls, and these are based on the Programs’ methods and submittals.

The Fairfield-Suisun Program submitted sizing charts (similar to those developed by Contra Costa) to simplify the design of HM facilities.  The Alameda & San Mateo Programs (along with Santa Clara) took a different tact, and are adapting a model used successfully in Western Washington.  The charts and model are user-friendly tools that offer something akin to a cookbook approach to designing HM controls.  The Tentative Orders specify how these tools can be used and modified as we gain experience.



Tentative Orders

•Only where stream 
already eroded
•Modify stream slope 
& geometry
•Must obtain permits

Design Criteria:
In-Stream Measures
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In-stream measures, the 3rd option, are basically stream restorations.  Where a stream is already highly eroded, a project proponent may contribute to a restoration project in lieu of installing on-site or regional controls.  The stream restoration would be planned and built to handle the increased flows.  As always, work in a Water of the State or US requires permits; restoration projects would be scrutinized during the permit process.





Tentative Orders

•Where on-site control 
too costly, & regional 
control & in-stream 
measures not options
•May contribute to 
other HM or treatment 
retrofit

Impracticability
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Finally, the Orders provide for flexibility where on-site HM control is too expensive AND where a regional control is not available within a reasonable timeframe AND where in-stream restoration is not an option.  The project proponent would then contribute up to 2% of the project cost to an alternate stormwater project.  Note this 2% cost cap comes from the existing Permits.  The Tentative Orders give the project proponent and cities options:  Any stormwater treatment or HM on-site, regional or in-stream project that is not otherwise required can be the recipient of these funds.



Public Comments
•Clarify format & language
•Broaden redevelopment 
exemption

•Do not change HM requirements in 
Municipal Regional Permit
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Public Comments – my last slide.  

3 parties commented on the Tentative Order:  the Alameda and San Mateo Programs and the Santa Clara Program, which does not currently implement the HM Standard as broadly as in these Orders.  The Tentative Orders reflect that we’ve learned a lot in the 2 years since you adopted Santa Clara’s HM amendment.

The majority of the comments provided constructive options for clarifying parts of the Orders.  You can see in the Revised Tentative Orders that we accepted many of these comments.

One commenter asked for the redevelopment exemption to be broadened. The Orders exempt only the portion of a Redevelopment that is a brownfield or that creates low/moderate income housing.  The Alameda Program asked for entire Redevelopment Project Areas to be exempt.  You heard similar arguments when you considered the existing Permits, and at that time you adopted the narrower exemption that is proposed in the Orders.  We also note that redevelopment offers an opportunity to more economically provide for control of stormwater runoff. With much of the Bay Area already developed, it is through redevelopment that water quality impacts can be reduced.

Commenters also asked for requirements in these Orders to carry forward to the Municipal Regional Permit without change.  We appreciate the Programs’ extensive efforts in developing HM Plans and negotiating these Orders.  These Orders reflect our current thinking, and we anticipate continuing to recommend that this is the appropriate basis when the MRP is brought to the Board.

That concludes my presentation.
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