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GOALS AND OBJECTIVES
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 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 through the system and ultimately to Prado Park Lake.
1. Improved Regional Flood Protection
The lack of adequate storm water conveyance on Pine Avenue in the City of Chino (City) and the resulting deterioration of the roadway continue to threaten the viability of public infrastructure, private property, local business, and the ability for the City to provide adequate emergency response. Completion of this Project would address storm water flood risk to this major east west arterial, which connects to Interstate 15 and State Route 71, while providing regional benefits.

The Pine Avenue roadway profile will be raised and the channel crossing improved with the installation of reinforced concrete box culverts, providing increased flood protection. Currently, Pine Avenue is closed during high frequency storm events, as minimal as 2-year storm event intervals, due to inadequate storm water management, resulting in excessive flooding and “backwater” events.  Through culvert and roadway improvements, there will be a significantly reduced frequency in road closures and a reduced potential for roadway washout.
Pine Avenue is a primary east west traffic route in the region. Closure of the roadway due to flooding results in significant impacts to regional commuter and truck traffic flow, as well as an increase in the region’s State and Interstate highway traffic. In addition, there are significant potential impacts to emergency response time due to detours or roadway conditions resulting from flooded road closures as well as the deterioration of the existing roadway due to erosion.

The businesses impacted by the closures and detours include a large number of agricultural related operations and dairy farms. Impacts to dairy operations specifically result in impacts not only to the immediate area, but to the overall economy and business on a state level.  Milk distribution trucks travel to each dairy on average 2 times per day. During road closures and detours, these systems of transporting milk and dairy products are constrained, resulting in economic losses to the dairies as well as a reduction in available product to all areas served by Chino Basin large dairy business. With over 60 operating dairies in the area with over 50,000 milking cows, the local dairy industry supports approximately 5 to 10 percent of the milk production in the State of California, locally, and regionally, with examples of locally produced product being processed at the California Dairy Industry Plant (Milk Co-op, located in Artesia), Driftwood Dairies (processing in Azusa), Rockview Dairies (processing in Downey), and Scotts Brothers Dairies (processing in San Jacinto).
During moderate storm events with high frequency recurrence intervals (2-year storm events or larger) there is a high potential and historical occurrence of the undermining of Pine Avenue. Utilities running under this portion of the roadway, including water lines for the California Department of Corrections Chino Women’s Facility and the Santa Ana Regional Interceptor (SARI) line, have a high probability of incurring damage. Damage to the underlying water lines would interrupt all water supplies to the prison. The SARI line is a sustainable means of disposal of non-reclaimable wastes for utilities and industry within the Santa Ana Watershed. The SARI line aids in the removal of salts from the watershed to keep them from degrading water quality within the watershed, thereby allowing better use of groundwater resources and expanding the ability to reclaim water.  Protection of the SARI line is imperative to the region in its long term goal of achieving salt balance through the removal of salts from the watershed.  
Flood events at this location have additional regional effects through deterioration in water quality due to erosion, sediment transport, and increased pollutant load of suspended solids and sediments being conveyed to downstream water users such as the Orange County Water District.  

The City conducted studies through the Chino Preserve Specific Plan in 2003 and prior to determine the size of the ultimate planned facilities within the subject area. To maximize the resources available for the region, the City proposes under this grant application to construct the storm water conveyance and management system for the ultimate needs, which provides for a minimum 50-year life of the project. The overall Design is currently at 50% with several designs currently at a 90% level and is expected to be completed by the fourth quarter of 2011.
Water Resources Management Strategy:

Flood Risk Reduction – 200 acres
2. Sustainable Flood Water Management Systems 
The current conditions in the area do not provide sufficient capacity for storm water conveyance or flood control, resulting in significant and damaging flood events in events as frequent as a 2-year storm event.  The City is planning for a long-term sustainable system that will have a life span of 50+ years addressing current impacts and planning for the long term urbanization of the area.  Through roadway and storm drain improvements, the roadway will require less short and long term maintenance, as well as result in a reduction in the frequency of potential road washout.  

The proposed Pine Avenue Storm Drain Project will be located at a downstream point of the Preserve drainage area, which is approximately 5,435 acres. The vast majority of stormwater runoff from the Preserve project area flows south-southwest, under Pine Avenue to Chino Creek, which drains along the base of the Chino Hills, and a much smaller portion drains to Cucamonga Creek.  Both Chino and Cucamonga Creeks drain into the Prado Basin before ultimately flowing to the Santa Ana River. 
This grant project targets improvements to Pine Avenue within the Preserve project area. Pine Avenue is the major arterial in the Preserve and serves as an important east-west link between the 71 freeway and the I-15 freeway. Improvements to Pine Avenue will include its design as a six-lane (2 lanes are proposed to meet current needs with roadway grading to address the overall master planned needs), high capacity roadway with a minimum 136-foot right-of-way and a curb-to-curb width of 90 feet, including a 14-foot landscape median (the raised median excluding additional improvements such as landscaping are proposed to meet the current needs). 
To achieve needed water quality treatment from the Preserve Project area, a combination of source control, site design, and treatment control BMPs will be implemented. Storm drain facilities are needed to provide reduced velocities at storm water outlets in order to protect downstream drainage courses from erosion and scouring.  Drainage outlets and other drainage facilities will also be designed to control urban runoff pollutants. 
Design of Natural Treatment Systems (NTS) will work in conjunction with flood control facilities to control runoff.  The NTS approach uses artificial wetlands and bioswales that incorporate vegetation at strategic locations to decrease peak flows of stormwater runoff, increase the detention time, and trap pollutants and/or provide for chemical breakdown. 
The proposed Pine Avenue Storm Drain Project will address important elements of the regional storm water treatment train through the reduction of sediment transport by ameliorating the storm water conveyance within the creek discharging into the Prado Lake and the associated erosion and scour to the downstream berm. 
3. Better Emergency Preparedness and Response 
As show on the Regional Map, Pine Avenue provides east west traffic circulation in the area and is highly utilized by commuter and truck traffic as well as emergency response vehicles. The current flooding conditions in this area result in road closures and detours around this major east west arterial and have caused significant long-term damage to the roadway. Due to the lack of a sufficient storm water conveyance system, the road experiences extensive erosion, which affects the flow of traffic and, more importantly, the ability for emergency response vehicles to reach their destination.  
By constructing this storm water conveyance system, Pine Avenue will be improved and will reduce the frequent road closure incidents and help maintain better road conditions with less maintenance. Once construction is complete, this area will be designed to handle 100-year events without the foreseeable probability of road closures and with substantially reduced extent of road erosion.  

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

Construction of the Pine Avenue Storm Drain project will result in improved water quality during dry- and wet-weather conditions, thereby providing source water protection for downstream users such as the Orange County Water District as well as reducing water quality impairments for downstream wildlife and habitat.

The area surrounding Pine Avenue is part of the former agricultural preserve in the Prado Basin, which contains some of the best and largest riparian habitat in Southern California. The Prado Basin also serves as the principle source of recharge for the Orange County groundwater basin, a primary source of drinking water for Orange County.  This project provides for the construction of a portion of the overall regional water quality treatment train (sediment and associated gross solid removal), which ultimately flows through the Mill Creek Wetlands, a regional natural water quality treatment wetlands facility.  
Reduced flooding events and improved storm flow control and conveyance will contribute to downstream water quality.  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.  The downstream waterways include an unnamed channel, as well as Prado Park Lake and other several contributing impaired confluences such as Mill Creek and Chino Creek.  

Additional significant water quality improvements are expected from the urbanization attributable to land-use conversion from the current significantly rural land use due to continued effective water quality management strategies. The primary pollutants of concern have been evaluated for the existing and urbanized conditions.  As the table below shows, the urbanized condition will result in a marked decrease in all pollutants except for organic compounds, oil and grease, and trash and debris, which are expected to remain the same.
	
	
	

	Pollutant of Concern
	Existing Condition
	Urbanized Condition

	Bacteria/Virus
	High
	Low

	Heavy Metals
	Medium
	Low

	Nutrients
	High
	Low

	Pesticides
	Medium
	Low

	Organic Compounds
	Low
	Low

	Sediment
	High
	Low

	Trash & Debris
	Medium
	Medium

	Oxygen Demanding Substances
	High
	Medium

	Oil & Grease
	Low
	Low


Through the construction of this grant project, improvements to Pine Avenue will significantly improve flood control and storm water quality. Through the integrated approach of a treatment train, the combination of source control, site design, and treatment control BMPs will lead to greater improvements than using only one treatment method. The proposed project will focus on improving one of the most prevalent elements of the regional approach to achieve clean water. 
5. Reduce Erosion and Sediment Transport to Chino Creek, Prado Park Lake and the Prado Basin.
The Pine Avenue Project will provide for significant reduction in sediment loading to downstream water bodies including Chino Creek and Prado Park Lake, Prado Basin, and the Lower Santa Ana River. By improving flow lines approaching the Pine Avenue crossing, less turbulent conditions will exist, thus causing less sediment to mobilize and become entrained in flows passing under Pine Avenue and downstream properties.  In addition, bank stabilization upstream will further reduce available sediment. By providing increased capacity under Pine Avenue, this project will also help to prevent future roadway overtopping events which have caused undermining to occur, such as in the moderate, 2-year December 20-23, 2010 storm event, which will help to diminish sediment loads from being transported downstream.  Finally, the proposed project will better align the culvert running under Pine Avenue so flows will be directed into the downstream channel, rather than directly into the large earthen berm situated adjacent to Pine Avenue, thereby significantly reducing a major source of sediment during the 5-year and greater storm events.
As additional water quality benefits, the Pine Avenue improvements address the long-term storm drain conveyance needs for an urbanized condition during the life cycle of the project. At build out, water flows from the entire area will be included in a full water quality BMP treatment train to designated Natural Treatment Systems. Onsite source control and site design and sub-regional BMPs will further reduce soil erosion and sediment transport to Chino Creek and the Prado Basin.  The water quality benefits as well as the storm flow management in the proposed project will address current impacts as well as the long term needs.
In summary, the Pine Avenue Storm Drain Project will provide multiple benefits to the local and surrounding communities. It will improve the region’s flood protection, provide more sustainable flood water management systems, provide for better emergency preparedness, improve water quality, and reduce erosion and sediment transport.  
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Pine Avenue Roadway Failure
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Pine Avenue – Existing Outfall
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Pine Avenue Existing Outfall and Storm Response Activities
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Pine Avenue Existing Outfall and Storm Response Activities

PURPOSE AND NEED

The Purpose of the Pine Avenue Storm Drain Project is to address reduction in flood risk to this major east west master planned street and achieve the following objectives:  (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, a 303(d) listed impaired body.
The Pine Avenue storm drain infrastructure is inadequate to address current flood protection needs to protect public infrastructure, private property, and local businesses.  In addition, emergency access to protect local residents is compromised under the current conditions.  Implementing this Project will provide for a long term sustainable flood and storm water management system that will substantially increase flood protection, improve emergency preparedness and response, and support efforts to enhance water quality as well as reduce erosion and sediment impacts.

The Preserve in the City of Chino is part of the former agricultural preserve adjacent to the Prado Basin, which contains some of the best and largest riparian habitat in Southern California. The Prado Basin also serves as the principle source of recharge for the Orange County groundwater basin, the primary source of drinking water for Orange County.  This project provides for the construction of a portion of the overall storm water conveyance and regional water quality treatment train, which ultimately flows through the Prado Park Lake as part of the City Natural Treatment Master Plan Program
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