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January 8, 2024 

Shane Calkins, P.E. 
Carlson, Barbee & Gibson, Inc. 
2633 Camino Ramon #350 
San Ramon, California 94583 

RE: Summary of Peak Flow Control for the Campbell Technology Park, City of Campbell 

Dear Shane Calkins: 

Thank you again for providing Balance Hydrologics (“Balance”) the opportunity to assist with the 
modeling of the stormwater management infrastructure at the Campbell Technology Park Project 
(“Project”) in the City of Campbell. As you are aware, we have worked on numerous stormwater  
projects throughout the County, and we welcome the opportunity to apply that expertise to this site. 

Balance staff has compiled a series of hydrologic modeling runs consistent with the guidance set forth by 
Santa Clara County’s Drainage Manual1 (“Drainage Manual”) to assess the effectiveness of the proposed 
stormwater infrastructure for peak flow control. This report summarizes the work completed and peak 
flow management conclusions. 

Project Description 

The proposed Project will convert a 17-acre industrial park into a 73-lot residential neighborhood. The 
site is bounded by industrial areas, Edith Morley Park, a mobile home development, and California State 
Route 17 (CA-17). In pre-project conditions, the site is 76% impervious and drains via an existing storm 
drain network to the storm drain trunk line at Paseo de Palomas Lane.  

In post-project conditions, impervious coverage will modestly increase by 2% to a total of 78%. Runoff 
will be routed to one of 31 proposed bioretention basins and ultimately conveyed to the pre-project point 
of discharge at Paseo de Palomas Lane via conventional gravity-flow storm drains. Therefore, existing 
drainage patterns are generally maintained in post-project conditions. Note that in both pre- and post-
project conditions, emergency overland releases are located along the western edge of the site that allow 

1 County of Santa Clara, Drainage Manual, August 14, 2007. Available online at 
https://stgenpln.blob.core.windows.net/document/DrainageManual_Final.pdf (Accessed December 28, 2023) 

https://stgenpln.blob.core.windows.net/document/DrainageManual_Final.pdf
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ponded water to flow west down the hillslope into the Caltrans CA-17 right-of-way; however, these 
overland releases are only utilized in the case that the adjacent storm drains fail. It is not anticipated that 
the overland releases are activated in typical storm conditions. The proposed bioretention basins have 
been sized for compliance with water quality requirements; see the Stormwater Control Plan (SWCP) 
prepared by CBG for additional information regarding the sizing and design of the basins. In addition to 
providing water quality treatment, the bioretention basins will detain stormwater runoff and thus reduce 
peak flow rates from the site. 

Per the Santa Clara Valley Urban Runoff Pollution Prevention Program’s C.3 Stormwater Handbook2 and 
the City of Campbell Hydromodification Management Plan Applicability Map3, hydromodification 
management is not required for this site because of its location within a watershed with ≥ 65% 
imperviousness. 

Modeling Approach 

All modeling was completed using the U.S. Army Corps of Engineers HEC-HMS software version 4.11 
parameterized per the hydrograph method presented in the Drainage Manual. Model runs were developed 
for the 2-, 10-, and 100-year 24-hour design storms for both pre-project and post-project conditions. 
Model parameters include the following:  

Pre-Project Drainage Management Areas (DMAs). As discussed above, the entirety of the site drains to 
the storm drain trunk line in Paseo de Palomas Lane. The site was modeled using three pre-project DMAs 
to better characterize the three main surface runoff patterns and associated storm drain connections 
(Figure 1). 

Post-Project Drainage Management Areas. The grading plan divides the site into 31 sub-watersheds, each 
of which drain to an associated bioretention basin sized primarily for compliance with water quality 
requirements. These sub-watersheds were lumped into six DMAs (DMA 1 through DMA 6) for modeling 
purposes, all of which drain to the existing storm drain system at Paseo de Palomas Lane (Figure 2).  
Note that the naming convention used in this report does not correspond with the labels in Appendix B. 
See below for more details on the modeling approach for the bioretention basins.  

SCS Curve Number Method. Soil infiltration and other losses were accounted for using the Soil 
Conservation Service (SCS) Curve Number (CN) method. The Project site was assumed to be underlain 
entirely by Hydrologic Soil Group (HSG) A; this is a conservative assumption since HSG A soils have 
high infiltration rates and result in comparatively low pre-project peak flow rates. Per Table E-1 of the 
Drainage Manual, the appropriate CN for the pervious area for both commercial zones and high-density 
residential zones is 44. Antecedent moisture conditions (AMCs) were used to translate CNs for use in the 

2 Santa Clara Valley Urban Runoff Pollution Prevention Program’s C.3 Stormwater Handbook, 2016, available 
online at https://files.santaclaracounty.gov/migrated/SCVURPPP_C.pdf (accessed 12/29/2023). 
3 Santa Clara Valley Urban Runoff Pollution Prevention Program’s HMP Applicability Map, City of Campbell, 
2010, Available online at chrome-extension: chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://scvurppp.org/wp-
content/uploads/2019/08/Campbell_HMP_Map.pdf (accessed 12/29/2023). 

https://files.santaclaracounty.gov/migrated/SCVURPPP_C.pdf
https://scvurppp.org/wp-content/uploads/2019/08/Campbell_HMP_Map.pdf
https://scvurppp.org/wp-content/uploads/2019/08/Campbell_HMP_Map.pdf
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appropriate design storm as outlined in Table 4-1 and Table E-2 of the Drainage Manual: a CN of 49 was 
used for the 2-year storm events and a CN of 54 was used for the 10- and 100-year events. Initial 
abstraction was calculated using the procedure outlined in the Drainage Manual and is reported along 
with other model parameters in Table 1. 

Table 1. Summary of HEC-HMS Model Parameters 

Area Impervious Area Initial Abstraction 

AMC II 1/2 AMC II 1/4 

(ft2) (acres) (%) (inches) (inches) 

Pre-Project 752,870 17.3 76% 

DMA 1 486,310 11.2 80% 0.39 0.46 
DMA 2 78,270 1.8 84% 0.31 0.37 
DMA 3 188,290 4.3 62% 0.68 0.82 

Post-Project 752,870 17.3 78% 

DMA 1 125,840 2.9 79% 0.39 0.47 
DMA 2 220,160 5.1 81% 0.36 0.43 
DMA 3 50,870 1.2 90% 0.22 0.26 
DMA 4 16,940 0.4 55% 0.79 0.96 
DMA 5 212,870 4.9 84% 0.31 0.37 
DMA 6 126,200 2.9 60% 0.70 0.85 

Lag Time. Lag times were calculated for each pre- and post-project DMA per the Drainage Manual 
guidance; however, due to the relatively small size of the watersheds and low basin roughness values, the 
calculated lag times are unreasonably short. A conservative but reasonable minimum lag time of 5 
minutes was used for all DMAs. 

Design Rainfall. Following the County isohyetal map and the Return Period-Duration-Specific Regional 
Equation, a mean annual precipitation of 16 inches was selected and used to calculate precipitation depths 
of 1.86, 3.80, and 4.72 inches for the 2-, 10-, and 100-year 24-hour storms, respectively. Twenty-four-
hour rainfall distributions were sourced from Appendix D of the Drainage Manual. 

223178 Campbell Tech Park Letter Report 01082024.docx 
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Bioretention Basins. Only the two largest basins (BR-15 and BR-23, located in DMA 2 and DMA 5, 
respectively) were modeled; these basins provide water quality treatment for approximately 57% of the 
Project area. The additional detention capacity provided by the remaining 29 basins was not included in 
this analysis. The detention storage in BR-15 and BR-23 includes the void volume within the rock and 
biosoil layers as well as six inches of ponding, using the conservative assumption of vertical basin walls. 
Outflow via the basins’ underdrains was calculated based on the infiltration rate on the biosoil media.  
The three overflow inlets located in each basin were modeled as 18-inch by 18-inch riser structures with 
rim elevations 3 feet above the bottom of the basin. 

Results 

The HEC-HMS results for the various model runs are included in Appendix A and summarized in 
Table 2 below. 

Table 2. HEC-HMS Peak Flow Results 

Total Peak Flow 
2-year 10-year 100-year
(cfs) (cfs) (cfs)

Pre-Project 12.0 21.0 32.1 
Post-Project (No Detention) 12.4 21.7 32.9 
Post-Project (With Detention) 6.1 10.2 15.2 

As shown in Table 2, without any detention, the slight increase in post-project impervious cover would 
increase peak flows. The proposed stormwater basins are successful in mitigating this increase and 
significantly reducing post-project peak flow rates to below pre-project values. Since the other 29 basins 
that account for just under half of the Project’s detention volume were not included in the model,  
these results likely represent a very conservative estimate of peak flow reduction.  

The maximum modeled ponding depths for BR-15 are 0.50 feet for the 10-year design storm and 0.75 feet 
for the 100-year design storm. The maximum modeled ponding depths for BR-23 are 0.14 feet for the  
10-year design storm and 0.64 feet for the 100-year design storm.
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Closing 

Thank you again for the opportunity to assist with this peak flow analysis. 

Do not hesitate to contact Balance if you have any questions related to the modeling work or conclusions 
presented here. 

Sincerely,  

BALANCE HYDROLOGICS, Inc. 

Edward D. Ballman, P.E. 
Principal Engineer 

Claire Bareilles, E.I.T. 
Engineer / Hydrologist 

Camille Pauley, E.I.T., CFM 
Engineer / Hydrologist 

Enclosures: Appendix A: Summary of HEC-HMS Model Output 
Appendix B: Vesting Tentative Map 
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Appendix A 

HEC-HMS Model Output 

 

 

Figure A-1. Basin configuration for the pre-project HEC-HMS model. 

 

Figure A-2. Basin configuration for the post-project no detention HEC-HMS model. 

 

 

Figure A-3. Basin configuration for the post-project with detention HEC-HMS model. 
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