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Mrs. Julie Symons 

Enplan 

3179 Bechelli Lane 

Redding, CA  96002 

 

Dear Mrs. Symons 
 

SUBJECT:   Stormwater Runoff Mitigation Panorama Point, Cottonwood, Shasta 

County, California 

 

Per your request, Lawrence & Associates (L&A) developed rainfall/runoff analysis for the 

proposed Panorama Point subdivision.    

This report and attachments present our drainage analysis. 

If you have any questions about the methodology used in this analysis, or questions about the 

model results, please feel free to contact us at (530)244-9703 

Sincerely, 

 

Jesse Solorio 

Senior Engineer
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1. Introduction 

This report presents the results of rainfall/runoff analysis for the proposed Panorama Point 

Planned Development (PPPD), Cottonwood, Shasta County, California.  Lawrence & Associates 

(L&A) was retained by Enplan to review a previous report by Sharrah Dunlap Sawyer (SDS) 

titled Panorama Planned Development Storage Design Feasibility Analysis, August 9, 2007, and 

evaluate the necessity of stormwater detention for the project site.   

The primary goal of this analysis was to determine stormwater management procedures that will 

produce Project (after buildout) peak flow that is no more than the existing (baseline) peak flow 

in all downstream tributaries to the Sacramento River. 

2. Summary 

Review of the previously completed report by Sharrah Dunlap Sawyer confirms that the 

recommendations given in the report agree with common engineering practice for mitigation of 

stormwater runoff.  In addition to all Phases included in the SDS report, calculations were 

performed by L&A for Phase 1 of the project to prove the claim given in the SDS report for 

Phase 1 that “…if stormwater drainage detention is required it could easily be placed within the 

confines of the project.”  L&A agrees with the SDS report that stormwater runoff mitigation is 

achievable on site to prevent increases in post-development peak runoff from all phases of 

development, using detention ponds with no additional mitigation required. 

3. Overview of Modeling Methods 

Both the SDS and L&A reports used Chapter 2 of the Shasta County Development Standards 

(SCDS) to calculate pre- and post- development flows (SCDS are derived from standard method 

TR-55).   

We are unsure what method SDS used to calculate stormwater runoff detention volumes.  The 

SDS report states that TR-55 and TR-20 were used.  TR-55 is a simplified hand calculation 

method, and TR-20 is a computer modeling software, both produced by the Natural Resource 

Conservation Service.  If TR-20 had been used for the modeling, it would be expected that 

outfall hydrographs would also be included in the report, but they were not.  The last page of the 

SDS report shows the stormwater detention volume calculations.  The equations used do not 

appear to be TR-55 or TR-20.  To check the SDS report detention-volume calculations, and to 

calculate Phase 1 detention volumes, L&A used Chapter 6 of TR-55. 
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The preface of TR-55 states: 

“Technical Release 55 (TR-55) presents simplified procedures to calculate storm runoff 

volume, peak rate of discharge, hydrographs, and storage volumes required for 

floodwater reservoirs.  These procedures are applicable in small watersheds, especially 

urbanizing watersheds in the United States.” 

4. Site Conditions 

4.1 General 

The 307.4-acre Project site is located within the Cottonwood Creek drainage basin (Figure 1) 

between the elevations of 620 and 430 feet mean sea level (MSL).  The site is due north of Balls 

Ferry Road at its intersection with the Union Pacific Rail Road.  Drainage of the site currently 

consists of sheet flow to minor drainages. From Figure 1 of the SDS report, it is evident that all 

phases except Phase 1 currently drain south towards the Anderson-Cottonwood Irrigation 

District (ACID) canal, through a drainage structure under the canal.  After the canal, the runoff 

flows along the northern edge of the PG&E substation, crosses Trefoil Lane, Balls Ferry Road, 

and the rail road, to an unnamed tributary to Cottonwood Creek.  Phase 1 currently drains 

towards Balls Ferry Road, where it runs in a roadside ditch to the south-west for approximately 

600 feet until it crosses Balls Ferry Road and intercepts a tributary of Cottonwood Creek (Figure 

2).  

4.2 Pre-Construction (Baseline) Conditions 

The soils at the site are primarily USGS class C and D.   The National Engineering Handbook
1
 

identifies Group C soils as having moderately high runoff potential, whereas Group D soils have 

extremely high runoff potential.   

Currently there is no development within the Project boundaries, although there is low-density 

residential development on adjacent properties.  The site is covered with scattered small oak 

trees and sparse grass. 

4.3 Post-Construction (Project) Conditions  

The Project includes single-family residential housing units at densities of 3 to 8 units per acre.  

Figure 2 shows the boundaries of the proposed development, proposed roads, and development 

density.     

                                                           
1
 Chapter 7, Part 630, Hydrology of the National Engineering Handbook. 
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For the Project, rainwater will be collected in street storm drains and routed via culverts and 

open, natural channels to stormwater detention ponds.  It will be necessary to alter the 

destination of some sub-basin areas to follow the Project roadways and building pads.   

5. SDS Report Review (All Except Phase 1) 

5.1 General 

When a detention basin is estimated for a new development, the following criteria should be 

followed: 

 

1) The peak rate of stormwater leaving the site shall not be greater in the post-

development condition than the pre-development condition.  

 

2) Natural drainage patterns should not be significantly altered. 

 

In reviewing the SDS report, the calculations support the claim that peak flow leaving the site 

will be mitigated to a level equal to, or less than, pre-development level through the use of 

metered stormwater detention facilities. 

 

The SDS design does change the natural drainage patterns, but at an insignificant level.  It is 

customary for small changes in drainage between basins to occur when adding development as 

new roads and residential lots are graded.  A total of 25 acres will be diverted towards the project 

development from the natural condition, in which the area drained to other basins.  The 

additional area was accounted for in the calculations of storage volume. 

 

5.2 Design Method 

SDS used Chapter 2 of the Shasta County Development Standards to calculate pre and post 

development flows (Shasta County Development Standards are derived from TR-55).  

Stormwater detention volumes were calculated using the equation: 

Volume = (Qin-Qall)*(3)*(Tc-post)*(0.5)*(60)*(K) 

The calculations sheet did not give definitions for the equation variable.  Below is L&A’s 

assumptions: 

Qin – Post Development Flow (cfs) 

Qall – Pre Development Flow (cfs) 

Tc-post – Post Development Time of Concentration (min) 

K – Safety Factor (undefined) 
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Given the scale of the project, L&A feels that SDS used proper methods to calculate stormwater 

runoff detention for this site.  

5.3 Peak- Flow Calculations 

L&A reviewed the calculations supplied with the SDS report and found that they correctly used 

the SCDS.  The results of the hydrology calculations for each basin from the SCDS method are 

provided on two sheets labeled Hydrology Analysis for Small Watersheds, with multiple 

references to SCDS for tables and appendices. 

The SCDS does not allow for much engineering judgment, as the majority of the variables are 

defined by the method.  Basin parameters, such as length and area are derived from site maps.  

Rainfall data is given by isopluvial maps in the SCDS appendix. 

Land use is the only major variable for which the engineer must make a judgment.  Land use 

affects both the Time of Concentration (longest time for water to travel across the basin) and 

Curve Number (dimensionless value which describes portion of runoff versus 

retention/infiltration). 

L&A reviewed all the peak flow calculations from the SDS report.  The majority of the 

calculations were correct.  There were several small errors, although no errors were found which 

materially affected the calculated flow rates.  An example of an error can be found in the 

calculation of the predevelopment flow from Drainage Area A (as defined by the SDS report).  

In this calculation, a value of 4.0 inches was entered for the 24-hour rainfall when the correct 

value was 3.9 inches.  This error did not affect the final flow-rate calculation. 

L&A confirms that the engineering assumptions made in the calculations, and the  pre- and post-

development flow rates given in the SDS report are correct. 

5.4 Storage-Volume Calculations 

As was stated previously, SDS used an unknown method in calculating the estimated required 

detention volumes.  In order to check the accuracy and practicality, L&A performed detention 

volume calculations using TR-55 and the calculated rates from the SDS report.  L&A’s 

calculation can be found in Appendix A.  Comparisons of SDS’s and L&A’s calculated volumes 

are found below in Table 1. 
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Table 1 

Comparison of Calculated Storage Volumes 

Basin SDS Calculated Volume 

(Acre-Ft) 

L&A Calculated Volume 

(Acre-Ft) 

A 7.2 5.2 

B 1.2 1.2 

C 0.4 0.6 

D 1.3 1.4 

 

As Table 1 shows, the calculated storage volumes agree between the SDS and TR-55 methods.  

Small differences in volume are inconsequential, as these volumes are to be used for planning 

and all are of the same scale. 

6. Phase 1 Storage Volume 

6.1 General 

Although Phase 1 is addressed in the SDS report (referred to as “Subdivision Development South 

of ACID Channel”), the report does not quantify a storage volume.  The report states; 

“Due to the nature of the existing soils and its location with respect to other drainage facilities, if storm 

drainage detention is required it could easily be placed within the confines of the project.” 

L&A believes that stormwater detention will be required for this portion of the development.  In 

order to quantify the ability to mitigate peak flows from the site in the post-development 

condition, L&A calculated the estimated storage volume. 

6.2 Design Method 

The SCDS were used to calculate peak flows; Chapter 6 of TR-55 was used to calculate 

estimated storage volume. 

6.3 Peak-Flow Calculations 

Peak flow calculations for Phase 1 were completed using the SCDS method.  Basin 

characteristics were derived from topographic maps supplied by Enplan; the limits of the basin 
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can be found in Figure 3.  Soil types were derived from the Natural Resources Conservation 

Service.  Land use values were derived by using aerial photos (pre-development), and the 

development plan (post-development).  Worksheets showing the calculations and NRCS soils 

map are included in Appendix B.  The flow rates leaving the site for a 100-year, 24-hour storm 

were 7 cfs in the pre-development condition, and 12.5 cfs in the post-development condition. 

6.4 Storage-Volume Calculation 

The estimated storage volume calculation for Phase 1 was completed using the methods 

described in Chapter 6 of TR-55.  The calculated storage volume for Phase 1, to ensure that post-

development peak flows are no greater than pre-development flows, is 0.4 acre-feet (calculations 

provided in Appendix C). 

The footprint of a 0.4 acre-feet detention pond, with the assumed depth of two feet would be no 

greater than 9,000-square feet.  Scaling from the site plan provided by Enplan, there is more than 

sufficient area on the property to accommodate a detention facility of this size. 

7. Conclusion 

Results from the hydrologic modeling indicate that the proposed development will increase 

runoff from the project site.  The proposed development will require several storm-water 

detention facilities to mitigate increased runoff to downstream tributaries.  The values given in 

this and the SDS report are estimated volume to be used for planning purposes.  During final 

design, the specific characteristics (depth-storage relationship, orifice diameters, etc.) of the 

detention facilities will commence. 
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