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The goals and objectives of the Pine Avenue Storm Drain Project are consistent with the Santa Ana Watershed’s IRWM, the Santa Ana Watershed Project Authority “One Water One Watershed”, and Statewide priorities to (1) improve the region’s flood protection by addressing storm water flood risk at major master planned regional arterials, (2) provide more sustainable flood water management systems through the construction of improved storm water conveyance systems, (3) provide for better emergency preparedness and response through the management of storm water, (4) improve water quality in the Prado Basin through conveyance of storm waters to the Prado Park Lake as part of the City Natural Treatment Master Plan Program, and (5) reduce erosion and sediment transport to an unnamed channel and ultimately to Prado Park Lake.

The performance measure to be used to verify Project performance towards meeting these goals are detailed in the accompanying performance measures table and summarily described below.

1. Improved Regional Flood Protection
The Pine Avenue roadway profile will be raised outside the 100 year flood plain through the construction of the storm drain culvert.  This project, addressing the natural channel crossing will provide increased flood protection, hence reducing the number of days that Pine Avenue is closed at this location due to flooding and reducing the frequency of “backwater” events.  Costs associated with flooding and flood risk, including maintenance and repair of the roadway, drainage channel, culvert and Southern California Edison’s power distribution towers will be quantified and tracked pre- and post-project, resulting in a measurement of the project’s success in meeting this project performance goal.  Annual road closures will also be documented and tracked pre- and post-project to quantify flood impacts to traffic and emergency response vehicles and quantify roadway improvements associated with improved flood protection.

Metrics for this goal will be measured by quantifying annually pre- and post-project costs associated with flooding and flood risk, including maintenance of the roadways for a five year period following completion of the improvements.

2. Sustainable Flood Water Management Systems
The project is providing for a sustainable, long-term solution to storm and flood water management.  Through culvert and roadway improvements that have been studied, designed and constructed for the ultimate build-out of the area, the roadways will require less short term as well as long term maintenance, and result in a reduction in the frequency of potential road washout.  Road washout at this section of Pine Avenue has the potential to damage underground utilities including water lines to the Department of Corrections, Women’s Facility, the IEUA RP1 outfall discharge and the Santa Ana Regional Interceptor (SARI) line, on which the region depends to remove salts from the Watershed.  

Metrics for this goal will be measured by comparing and tracking maintenance records for Pine Avenue for pre-project and post-project conditions on an annual basis for a five year period following completion of the improvements.

3. Better Emergency Preparedness and Response 

Better emergency preparedness and response is being addressed by raising the profile of Pine Avenue at the channel crossing and improving the culverts passing underneath the roadway.  These improvements provide for increased flood protection and hence reduced number of days that Pine Avenue is closed at this location due to flooding and “backwater” events with the associated potential of increased emergency response times.  

Measurement of this metric will occur by monitoring and reporting the number of road closures at the project site on an annual basis for a five year period following completion of the improvements. 

4. Improve Water Quality within the Regional Santa Ana Watershed and The Prado Basin

By improving the alignment of the culvert to conform to the direction of the natural channel, the potential of significant erosion downstream of the project is decreased, reducing turbulence and the associated  suspended solids and sediment loading to the habitat downstream and in the Prado Basin, thereby producing improved regional water resources.  The designated beneficial downstream uses are water contact and non-contact recreation, warm fresh water habitat, wildlife habitat, and habitat for rare, threatened, or endangered species.  Water quality impairments in the Prado Basin include bacteria, nutrients, and suspended solids. The overall program wide desired outcome of this goal is improvement of water quality during dry- and wet-weather conditions thereby (1) providing source water protection for downstream water users such as the Orange County Water District and (2) fulfilling the  Statewide Priority of reducing pollutant loads of suspended solids and sediments, thereby producing improved regional water resources. 

Measurement of this goal will occur though monitoring downstream levy/berm damage and failures on an annual basis for five years following the completion of the improvements.


5. Reduce Erosion and Sediment Transport to an unnamed channel and Prado Park Lake

Reduced flooding and improved storm flow control and conveyance as a result of the project will reduce erosion and sediment transport to downstream water bodies.  By improving the alignment of the culvert to conform to the direction of the natural channel, the potential of significant erosion downstream of the project is decreased, reducing the suspended solids and sediment loading to the habitat downstream and in the Prado Basin.  

Measurement of this goal will occur though monitoring downstream levy/berm damage and failures on an annual basis for five years following the completion of the improvements.

The data produced by this project monitoring plan will be used to demonstrate the project’s ability to meet the overall goals and objectives of the Pine Avenue Storm Drain Project, which are consistent with the Santa Ana Watershed’s IRWM, the Santa Ana Watershed Project Authority “One Water One Watershed”, and Statewide priorities.  Roadway maintenance repair records, road closures, and levy/berm damage and failures will be monitored and reported on an annual basis overall to quantify the goals outlined to provide improved flood protection and reduced flood risk.
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