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 Water Quality and Other Expected Benefits


The overall project benefit is calculated at $308,696, as shown in Table 9 and described below.

Narrative discussion of the estimates of without-project physical conditions:
The “Without Project” scenario is the existing condition of the site as if the Pine Avenue Improvement Project was not constructed. It is estimated that from the approximately 800 acre tributary drainage area, for the design water quality event, an average of 11 acre-feet (AF) per year of untreated water reaches downstream water bodies, namely the Prado Basin and the Santa Ana River. The remainder of the watershed is outfitted with water quality treatment basins providing treatment to approximately 20 AF/year, on average. Maintenance estimates for the without project physical condition for water quality specific components are excluded from this analysis because the maintenance for water quality purposes is incidental to the maintenance required for the flood risk management portion of the Without Project physical condition, and is calculated and applied elsewhere in this application. Sediment loading from the upstream tributary area is estimated at an annual average of 20 cubic yards (CY) per year with a range of 7 to 33 CY/year. Additional sediment loading from the periodic erosion of the earthen berm immediately downstream of the Pine Avenue culvert, directly within the flow path, is estimated at 72 CY/year with a range of 10 to 216 CY/year. Additional sediment loading also occurs on a periodic basis when the roadway fails, however those values were not estimated as part of this analysis.

Narrative discussion of the estimates of with-project physical conditions:
The “With Project” scenario is the improvement of Pine Avenue, which includes increasing the capacity of the culvert, redirecting the flow path through the culvert to avoid eroding the earthen berm, installing energy dissipation and erosion control (rip rap) immediately downstream of the culvert, raising the roadway elevation, and improving storm conveyance from tributary areas north of Pine Avenue and east of the project site.  The total construction cost of these storm conveyance improvements is estimated at $754,790. Excepting the significant sediment reduction, there are no other water quality benefits for the With Project physical condition. Maintenance estimates for the With Project physical condition for water quality specific components are excluded from this analysis because the maintenance for water quality purposes is incidental to the maintenance required for the flood risk management portion of the With Project physical condition, and is calculated and applied elsewhere in this application.  Sediment reduction directly attributable to this project from the upstream tributary area is expected to be a fraction of the total load from the Without Project condition due to improved flow paths and the application of sediment control (rip rap) immediately upstream of the crossing. This value is estimated at an annual average of 9 cubic yards CY/year with a range of 3 to 15 CY/year. This assumes that one-half of the sediment load will be treated by the project, and will have a 90% removal efficiency. Additional sediment reduction from the periodic erosion of the earthen berm immediately downstream of the Pine Avenue culvert is estimated at 72 CY/year with a range of 10 to 216 CY/year. Additional sediment reduction from the fact that the roadway will not fail as often as it does in the without project condition is an added benefit, however those values were not estimated as part of this analysis. The total sediment reduction thus is 81 CY/yr, with a range of 13 to 231 CY/yr.  The annual average monetary benefit is estimated at $1,372 per AF, or $15,095 per year for the estimated annual average of 31 AF.

Description of methods used to estimate without- and with-project condition:

Construction costs for the water quality component of the project, as stated above, are estimated at $754,790.  The water quality design storm event, as well as the 2-year and 5-year storm events for erosivity, were estimated for the Without and With Project conditions for the upstream tributary areas. For both the Without and With Project conditions, runoff from, developed, vacant and agricultural land uses were modeled for an idealized ten acre catchment of the project using a long term rainfall dataset then scaled to the approximately 800 acre tributary area. Results estimate that the average annual runoff volume is 31 AF/year. The water quality benefit is considered to be only the sediment removal component as a result of the With Project physical condition.  The value of these benefits was estimated using three methods.

· The first method estimated the need to build a large, 15 acre desilting basin downstream of the culvert and crossing, which includes 16 acres of floodplain land acquisition at an estimated $75,000/acre, along with grading and appropriate flow structures.  The total cost of this alternative, scaled from a recent estimate for a similar facility sited nearby, is estimated at $2,385,000.*

· The second method estimated the need to acquire a 2-acre portion of the property immediately downstream of the Pine Avenue culvert to allow for the removal and setback of the earthen berm, thereby eliminating a significant source of sediments, then building a 5-acre desilting basin further downstream. This method requires the acquisition of 8 acres of floodplain land acquisition (2 for the replacement of the earthen berm and 6 for the facility) at an estimated $75,000 acres, along with grading and appropriate flow structures.  The total cost of this alternative, scaled from the same facility used above in the first method, is estimated at $1,185,000.*

· The third method is the With Project condition, with an estimated cost of $754,790.*

*Note that significant operation and maintenance costs would be expected with either of the first two methods. Because the estimated capital costs are greater than method three we did not attempt to estimate the expected O&M costs.  O&M costs for alternative three, as discussed above, were not included in this analysis as they are assumed to be incidental to the O&M costs related to the flood risk management portion of the With Project condition.

Following the above analysis for the three alternatives, the proposed project was used as the baseline for estimating the sediment reduction component of the water quality benefit for the proposed project. This was estimated by taking the construction costs for the flood conveyance component of the project, divided by the water quality improvements by volume treated (31 AF/year) over the life of the project (50 years), for a total of $486/AF. An escalation factor of 2.5% for water quality improvements were assumed based on values provided by the City of Los Angeles and their estimated annual increases in water quality treatment costs. 
As stated above, maintenance costs for the project were not included in this analysis as they are assumed to be incidental to the maintenance costs related to the flood risk management portion of the with project condition. Sediment loading was estimated using values from the Geosyntec developed water quality model, SBPAT (Geosyntec Consultants, 2009. A User’s Guide for the Structural BMP Prioritization and Analysis Tool, SBPAT), storm flows from open space experiencing hydraulic loading has a mean concentration of 999.2 mg/L of suspended sediment with a standard deviation of 648.2 mg/L.  Using a variation of the USGS’s Computational Fluvial-Sediment Discharge Equation which is Qs = K Q Cs, where Qs is the daily sediment load in metric tons, K is is the constant 0.0864, Q is the daily average discharge stated in cubic meters per second, and Cs is the average concentration in mg/L (estimated from SBPAT, above), the annual average sediment loading from upstream sources is estimated at 9 cubic yards CY/year with a range of 3 to 15 CY/year assuming that one-half of the upstream sediment load for the without project condition will be treated by the project, and will have a 90% removal efficiency. 
Sediment reduction for the erosion of the berm was estimated to occur at the 5-year and greater storm event.
  The estimated sediment loading for the earthen berm during the 5-year and greater storm event was estimated by scaling from site maps and an in-depth understanding of hydraulics and scouring.  The estimated sediment contribution doe to erosional processes of the earthen berm are estimated at 360 CY/event, with a range of 11 to 216 CY/event.  Because this is expected to occur at the 5-year event (1 in 5 years), this value was multiplied by 0.2 to get an annualized benefit.  Combining the annual benefits of the With Project condition for sediment reduction resulting at a value of 92 CY/year, with a range of 17 to 249 CY/year, or a grand total of 4,600 CY for the life of the project.

Description of potential other benefits:

As stated above, there will be an annual sediment removal benefit of 92 CY/year which provides multiple benefits to downstream water bodies.  These benefits include improved aquatic habitat and reduced water treatment costs for downstream water users.  Additionally, the With Project condition supports long term master planned urbanization in the land use of the area.  This transition in the land use during the Project life cycle is anticipated to have positive trends for the water quality pollutants of concern, as shown in the table below.

	Pollutant of Concern
	Existing Condition
	Developed 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


Description of the distribution of local, regional, and statewide benefits, as applicable:

The project provides regional benefits through the reduction of road closures and improved emergency response due to substantially reduced flood risk, improved downstream water quality, and reduction of erosion and sediment transport to downstream water bodies.  Therefore, in addition to the City of Chino, project beneficiaries include all agencies downstream of the project within the Santa Ana Watershed as well as wildlife and habitat.  The project also serves to satisfy the intent of the storm water run-off provision of the Clean Water Act.
Identification of beneficiaries:
See Above.
When the benefits will be received:

The benefits, according to Table 19, would begin accruing in 2011 and continue for the 50-year expected life of the project.  Construction of the actual project is scheduled to begin in 2012 so after a two year construction period, the benefits would begin accruing in 2014.

Uncertainty of Benefits:
Uncertainties associated with the benefits are primarily linked to hydrologic variability and sediment loading rates.  Also there is uncertainty that the downstream property owner would continue to rebuild the earthen berm in the same manner as has been done in the past. Additional uncertainty comes from the method used to estimate the recurrence interval for significant erosion of the earthen berm, tying it to a similar system located nearby (Geosyntec, 2008). An additional source of uncertainty is in the delineation of the upstream tributary area and the effects of the multiple, in-line detention basins.  Without the use of a watershed model, such as HEC-HMS, the hydrology was difficult to accurately assess. Benefits were calculated on an average annual basis because of year-to-year variability of rainfall.  Future conditions in the watershed also add uncertainty and include the transitioning of land uses, and changes in development practices.  Variability in maintenance practices will be a function of desired aesthetics and vector control; maintenance of the facility for water quality and hydraulic performance should be relatively consistent, by design, for the system.

Description of any adverse effects:

Potential adverse effects would likely be temporary disruptions during construction, all of which should be adequately mitigated by contractor activities.

� Geosyntec wrote a conceptual memorandum in December 2008 regarding scour potential in Cucamonga Channel near and through the proposed Mill Creek Wetlands Project. This memorandum described analyses that were performed for four cross-sections through the wetlands for erosion potential.  The memorandum states that the channel has been morphologically degraded since the late 1920’s due to changes in the channel’s hydrologic and hydraulic regime resulting from an engineered connection between Mill Creek and Cucamonga Channel, and from construction of the Chino Corona road crossing.  A result of the degradation has been that the channel has lost its natural connection with the floodplain, such that the channel cannot easily take advantage of the storage available in the floodplain.  Conditions at that location seem to be similar to the conditions at the Pine Avenue Project site.





For the Mill Creek Wetlands Project, individual cross-sections were analyzed for in-channel shear stresses and velocities for various discharge amounts through the channel.  The results of these analyses are presented in Figure 2 of the memorandum.  Notably, the “knee of the curve” or the point at which the slope of the line changes, for plots of in-channel shear stress and velocity versus discharge, appears to occur between about 10,000 cubic feet per second (cfs) and 15,000 cfs for three of the four cross-sections analyzed, indicating that after this point, velocities and shear stresses do not increase as greatly with increases in discharge.  Cross-section B does not appear to display this effect as strongly.  The slope change does seem to be the case for both existing and proposed conditions. 





Supporting this observation, the memorandum states that modeled flows through Mill Creek in its current state are generally erosive; however, critical flows less than 10,000 cfs (3-year critical flow) would not result in hydraulic conditions that foster scour in the channel.  Discharges greater than 15,000 cfs (6-year critical flow) would result in scour erosion in the channel.   The information presented in the memorandum suggests that flows resulting from storm events between the 3-year and the 6-year critical flow represent the point at which the channel is experiencing scour and is thus significantly eroded.  The critical point for the cross-sections in Figure 2 appears to be less than the 6-year event, and likely can be defined as the 5-year event.  These conclusions are based on the conceptual information included in the memorandum cross-referenced with the memorandum’s Figure 4, and the assumption that these two systems behave in a similar fashion during similar rainfall events.  





