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was further clarified by the agency staff to include:

PORTOLA HILLS RETARDING BASIN
PROJECT OF THE YEAR

‘The Baldwin Company Portola Hills Planned Community is located on

1,000 acres of land in the foothills of Orange County near Cooks
Corner (junction of El Toro Road, Santiago Canyon Road and Live Oak
Canyon Road). In its natural state, the site consisted of rolling
hills covered in chaparral, several canyons with oak groves and
bounded by Serrano Creek on the west and Aliso Creek on the east.
Upon buildout, the community will contain 2,200 dwelling units,
numerous recreational and municipal facilities (fire station,
elementary school, etc.) and a commercial/industrial park.

The conditions of approval of the Area Plan required the
preparation of a Runoff Management Plan neeting the following
criteria: .

"The objective of this plan is to ensure that the
quality of runoff water into Serrano and Aliso Creeks
is acceptable and peak runoff rates from the project
during 10, 25 and 100 year flood conditions during and
after development will be no greater than those
currently experienced under natural condition."

During the development of the Runoff Management Plan this condition

- Developed peak flows to be limited to approximately 90% of
peak runoff under natural conditions. This level was set to
ameliorate the effects of higher flows for longer time periocds
during each design storm.

~ An additional 10% storage volume in the basin between the
calculated 100 year flood level and the emergency spillway
elevation. The intent of this criteria was to provide a

- measure of safety for more significant storm events.

= The sediment bed load after development was to pass downstream
rather than be collected by the basin. This requirement was
imposed to reduce "clear water" erosion of downstream natural
‘banks. ' '

Thus was formulated the design criteria addressing the unique -
character of the project’s Area Plan condition and its related
environmental impacts. :

A tentative basin volume for each design storm was determined using
traditional hydrograph methods and a preliminary grading design
prepared for the chosen site located adjacent to the southern
property boundary. To meet the peak flow limits for the multiple
design storms, the use of a riser with discharge orifices at
various levels was chosen as the approach. This method implied the



need for "flow-thru" analysis of the basin which appeared to
preclude the sediment transport required by the agency staff.

Consultation with Hasan Nouri, of Rivertech Inc. (a noted expert in
the field of sediment transport), resulted in the decision to
utilize a device he had developed ("Diversion Structure For Peak
‘Flow Reduction" by Hasan Nouri, Proceedings of Computational
Hydrology, 87"). This diversion structure allows sediment bed load
to pass through the basin while "clear water" exits the structure
through slots into the basin for storage. After the peak has
passed, the basin then drains dry through the same slots.

To accommodate the diversion structure, the riser was redesigned to
- ‘begin with a below ground restrictive orifice to limit water flow
and accommodate the transportation of sediment bed load. This
revised the basin calculations to a "flow-thru" analysis with no
_storage in early stages (when the water level is below the basin
floor), a traditional approach with discharge varying with
hydraulic head for a 10 year storm (up to second orifice level) and
a revised approach considering the action of both orifices under
differing hydraulic pressures for greater storm events. The use of
hand calculations and computer simulation enabled the solution of
.this complex problem. After numerous revisions to the basin
grading to accommodate the need for specific storage volumes
associated with the required discharge rates, the system design was
complete.

A comparison of the final results with the design criteria for peak
flows is summarized below:

. Design Existing Target Peak Flow Actual Design Percent of

. Storm Peak Flow (90% of Existing) Peak Flow Existing

(Year) J(c.f.s.) (c.f.s.) (c.f.s.) %)
10 171 154 151 : 88
25 ' 217 195 195 So

100 287 258 ' . 264 92

These results are in substantial conformance with the goal of
reducing peak flows to approximately 90% of existing flows.

An evaluation of the storage capacity of the basin indicates

21.9 acre-feet at the 100 year flood elevation with approximately
2.4 acre-feet (10%) of available volume before the spillway
elevation is reached. This provides the added margin of safety

. required for major storm events.

The diversion structure provides a simple, effective method for
allowing sediment transport while meeting the other de51gn criteria
of reducing peak flows.

In summary, this basin design meets the three major design criteria
(peak flow reduction, additional storage, sediment transport) using
a combination of components that function effectively in satisfying
the variety of conditions and criteria applicable to this basin.
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