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Section 1 Introduction/Project Description
1. Description of existing condition of watershed and channels, land use, soils, rain zone

2. Description of proposed project, including mitigation
3. Summarize previous hydrology studies or reference to official model results if available
4. Provide location map of project, can be copy of USGS Map
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Figure 1: Example Location Map 

Section 2 Mitigation Criteria
1. Reviewing agency

2. Mitigation criteria for project (100-yr dev to 10-yr dev; no increase in peak, etc.)

Section 3 Peak Runoff Analysis
3.1 
Existing Condition Peak Runoff

If performing Tc and peak flow calculations using the District’s methodology, summarize the sources and assumptions used and provide the results for the following items:
1. Soil types (provide GIS map or map from Hydrology Manual)
2. Rainfall zone of project area.

3. Source of contours used for elevations

4. Subarea delineation and associated effective impervious area for each subarea (provide map)
5. Drainage system for Tc calculations and VCRat model (show on map)
6. Tc calculation results- output (provide in appendix)

7. VCRat model or hydrology calculation results (provide in appendix)

8. Repeat analysis for all design storms to be evaluated in study. 

9. If project is less than 10 ac in size, and no official model results exist, a Tc of 30 min can be assumed for the analysis.  This assumption results in a more conservative detention basin design.
If official model results from the District or a City Master Drainage Plan exist, these can be used as follows:

1. Provide reference and copy of subarea map showing subarea where project is located.

2. Provide copy of model results for project subarea.

3. The Tc, soil type, and rain zone associated with the subarea containing the project can be used to calculate the existing condition peak flow.

4. Find the appropriate C coefficient for the undeveloped condition from Exhibit 6 (2006 Hydrology Manual).

5. Find rain zone intensity associated with Tc from Exhibit 2.

6. Calculate peak Q=CIA with above info and area of the project. .
7. Use VCWPD multipliers to convert peaks to other design storm levels if other design storm models are not available. 
3.2 
Proposed Condition Peak Runoff

Summarize the sources and assumptions used and provide the results for the following items:
1. Associated effective impervious area for each revised subarea (provide map)

2. Drainage system for Tc calculations and VCRat model if different than existing system (show on map)

3. Tc calculation results- output (provide in appendix)

4. VCRat model or hydrology calculation results (provide in appendix)

5. If future hydrology conditions are evaluated, reference source of future land use info.

6. If official model results were used for the design peaks in the existing conditions, and if the proposed project will not affect the subarea Tc in the subarea containing the project, the Tc can be used to calculate the proposed condition peak flow using the revised C coefficient and area of the project.

7. Repeat analysis for all design storms to be evaluated in study.  If using official model results, use VCWPD multipliers to convert peaks to other design storm levels. 

8. If project is less than 10 ac in size, and no official model results exist, a Tc of 30 min can be used for the analysis.

3.3 Model Results and Areal Reduction 
1. If tributary area to project site, or project site itself, is greater than 600 ac, the hydrology model results should be reduced with an areal reduction factor.  The areal reduction factor can be obtained from the Hydrology Section or generated with an areal reduction run using VCRat2.2.  VCRat2.5 does not have the capability to do areal reduction runs at this time.
2. Hydrology model results often represent theoretical maximum peak flows because it is generally assumed that no hydrologic constrictions exist- that all flow can enter into existing culvert inlet and discharge to the drainage channels.  This assumption is not always valid where curb inlets have been designed to the 10-yr level, or where road crossings reduce the channel capacity.  Locations where this may occur should be noted in the report and may require hydraulic evaluations of the hydrology model results.
Section 4 Runoff Volume Increase 

1. The evaluation of the increase in runoff due to project should be started by checking the yield of any hydrographs generated by the VCRat model per Section 4.7 of the 2006 Hydrology Manual.

2. The yield adjustment can be done in VCRat2.2 or 2.6, or by following example 1 in Appendix B of the Manual.

3. If the subarea being evaluated, or project site, is less than 10 ac (the lower limit in VCRat2.5), you can take advantage of the fact that VCRat2.5 hydrographs vary linearly with area and you can multiply your project size by a factor in the model to get it into the range of 10 to 300 ac, then divide the ordinates of the resultant yield-adjusted hydrograph by the same factor to obtain the runoff hydrograph for your project site.

4. Once the project hydrographs have been yield-adjusted, they can be exported to detention basin design programs to meet your mitigation requirements or VCRat can be used to design your basin. 

5. Estimates of the detention volume required for projects to mitigate from the 100-yr developed to the 100-yr undeveloped can be obtained with a NRCS Curve Number evaluation of the project area as follows:

a. Find 100-yr 1-day rainfall from Appendix E maps or GIS shapefiles provided with Hydrology Manual.

b. Find CNs associated with developed and undeveloped project conditions from Exhibit 14,

c. Find runoff depths in inches from Exhibit 13 or use equation provided on Exhibit 13- convert to feet for both conditions. Subtract (undeveloped yield +0.5) from developed yield to obtained runoff depth.
d. Multiply runoff depth in feet by area of project in square feet to obtain the runoff volume.

e. The result is the increase in runoff and also an estimate of the required detention basin volume that will be necessary to meet mitigation requirements.  This volume will generally be larger than that obtained through a routing and design analysis of the basin using a yield-adjusted VCRat hydrograph because the routing effects generally reduce the required basin size.

6. For small project areas with mitigation requirements that the 100-yr developed peak should be reduced to the 10-yr developed peak, the following approach has also been used.

a. Find the 100-yr 1-day rain depth for project site.

b. Find the 10-yr 1-day rain depth for project site

c. Required basin volume in cf = (impervious area of project sf)*(100-yr depth ft - 10-yr depth ft – 0.5/12).  The 0.5 factor is to account for depression storage.
Section 5 Mitigation

Summarize mitigation to be done to meet drainage criteria, including basin volume or other mitigation design strategies.
Section 6 Summary & Conclusions
Provide summary table of peaks showing that the project has met the mitigation requirements.
Section 7 References
If used.
Section 8 Appendices
Provide copies of exhibits, model runs, calculations sheets, Tc calculations, etc.
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