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Site Description and Drainage Patterns 

The project is a development of 7.6-acres of existing landscaping on a 14.26-acre property along 

Piercy Road. Per City of San Jose Ordinance Number 29751, approximately 8 of the 14.26-acre 

site can be developed, while the remaining open space is a Planned Development zone.  Most of 

the existing site is covered by landscape consisting of grass, weeds, and small native shrubs with 

slopes ranging from 2% - 30% in the developable area, and 30% - 50% in the Planned 

Development zone. The property includes southwest facing slopes on the northeast portion of the 

site, and a relatively level graded pad on the southwestern portion. A paved asphalt concrete road 

runs along the north and eastern edges of the property and an existing storm drain canal 

(“Evergreen Canal”) captures and conveys stormwater from the eastern part of the site. The 

proposed development will consist of a new 121,600± square foot industrial building, a parking 

lot for trailer and car parking, and associated stormwater treatment facilities.   

The existing drainage pattern for the site consists of stormwater sheet flowing from the northeast 

sloped area to the flat southwestern pad and into various inlets onsite. The water is then piped to 

the storm drain main along Piercy Road. The area above the Evergreen Canal flows into the 

concrete channel and is conveyed offsite.  

In the proposed condition, the runoff from the 7.6-acre development will be directed towards catch 

basins in the parking lot and piped into three (3) separate bioretention areas at the northwest and 

southeast portions of the site. Once treated, the water will be discharged from the bioretention at 

a controlled rate through an orifice and riser, conveyed via storage pipe sloped at a minimum of 

2% towards an orifice-controlled outlet structure, and discharged into the public storm drain 

system. The runoff from the Planned Development zone, below the Evergreen Canal, will flow 

towards a v-ditch at the base of a proposed debris flow wall located along the east side of the 

development where a catch basin downstream will capture and pipe it into the public storm drain 

system. 

 

Hydromodification Design 

The proposed development will introduce more impervious area on the property, leading to 

increased runoff rates and durations from storm events. In order to mitigate this increase in 

stormwater runoff, BAHM (Bay Area Hydrology Model) was utilized to design flow control 

structures to maintain the magnitude and duration of post-project flows to the same level as pre-

project flows. Based on proposed land use and acreage, three (3) bioretention areas were 

designed with oversized outflow structures for the hydromodification requirements previously 

stated. Additionally, a 30” RCP storage pipe with an orifice-controlled outlet structure at the 

downstream end of the storm drain system was designed with BAHM to further mitigate the post 

stormwater runoff flow and duration. As this 30” RCP pipe is also serving as a distribution pipe 

out of the site that is sloped at 0.25%, the entire volume of the pipe is not being accounted for in 

storage volume. To determine the storage in the pipe we used a maximum ponding depth of 2’ 

(based on orifice overflow height) at the downstream end. Based on the slope of the pipe this 

resulted in a ponding depth of 0.4’ at the upstream end of the pipe. Calculating the 

instantaneous volume and both ends and deriving we were able to determine a total storage 
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volume of 1,965 cubic feet (against 3,925 when full). The figures below outline the specifications 

for the three bioretention systems and the storage vault designed through BAHM. The storage 

vault width has been manipulated to 0.98’ to simulate our storage. Refer to the Storm Water 

Control Plan (included for reference) for the proposed Drainage Management Areas (DMAs) 

and Treatment Control Measure (TCM) numbers. 

  

Figure 1: TCM #1 – Unlined bioretention with underdrain. Orifice controlled outlet 

structure (2.5’ high, 18” riser with a 6” V-notch at the top and a 1.25” orifice placed 

1.5” above the bottom of the gravel layer). 

Bioretention l|Facility Name
Outlet 1 Outlet 2 Outlet 3

Downstream Connection Vault 1 0 0

Use simple Bioretention 
lv Underdrain Used 
Bioretention Bottom Elevatior 0 
Bioretention Dimensions
Bioretention Length (ft)
Bioretention Bottom Width (ft)
Freeboard (ft)
Over-road Flooding (ft)
Effective Total Depth (ft)
Bottom slope of bioretention.(0-1) 0.000

Sidewall Invert Location.
Top and Bottom side slope (ft/ft) 0.330

Left Side Slope (HA/)

Right Side Slope (HA/)

Quick Swale I Size Water Quality I Size Facility1 I
Underdrain Diameter(ft) |o.33 -rjOffset(in) 
Orifice Diameter(in)
Flow Through Underdrain (ac-ft)

— Total Outflow (ac-ft)

Percent Through Underdrain 
WQ Percent Filtered

pL25 -^|pL5 ' -H
222.942
279.836210.000
79.6745.000
93.330.500

0.000
Facility Dimension Diagram |6.5

|Riser Outlet Structure

Riser Height Above bioretention surface (ft) [2^5 
Riser Diameter (in) pfg"

Riser Type |Notched ~r|

|V-Notch -H 
Notch Height (ft) [qs -^-j
Notch Angle (deg) pfo

3.000
3.000

Material Layers for
Layer 1 Layer 2 Layer 3

Depth (ft) 
Soil Layer 1 
Soil Layer 2 
Soil Layer 3

1.500 2.000 0.000 m
BAHM 5
GRAVEL Orifice Diameter Height 

Number (in) (ft)GRAVEL 

Edit Soil Types | -H lo -H
-H lo -H
-H lo ' -H

1 lo
2 fo
3 fo

Bioretention Volume at Riser Head (ac-ft) 1.480

mShow Bioretention |Open Table
Total Volume Infiltrated (ac-ft)

|q Q2 -i-j Total Volume Through Riser (ac-ft) 
pj Total Volume Through Facility(ac-ft)

Percent Infiltrated 
Precipitation on Facility (acre-ft) 
Evaporation from Facility [acre-ft)

38.22Native Infiltration |Yes 
Measured Infiltration Rate (in/hr)

Reduction Factor (infilHfactor)

Use Wetted Surface Area (sidewalls) |yes

Total Inflow ac-ft

18.674

279.836

13.66

13.483289.74
8.811
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Figure 2: TCM #2 – Unlined bioretention with underdrain. Orifice controlled outlet 

structure (0.67’ high, flat 10” riser at the top and a 1.0” orifice placed 1.5” above 

the bottom of the gravel layer). 

 

 

 

Facility Name Bioretention 2
Outlet 1 Outlet 2 Outlet 3

Downstream Connection Vault 1 0 0

Use simple Bioretention 
lv Underdrain Used 

Bioretention Bottom Elevatior 0 
Bioretention Dimensions
Bioretention Length (ft)
Bioretention Bottom Width (ft)
Freeboard (ft)
Over-road Flooding (ft)
Effective Total Depth (ft)
Bottom slope of bioretention.(0-1) 0.000

Sidewall Invert Location.
Top and Bottom side slope (ft/ft) 0.330

Left Side Slope (HN)

Right Side Slope (HA/)

Quick Swale I Size Water Quality I Size Facility
Underdrain Diameter(ft) |o.33 -r|Offset(in) 
Orifice Diameter(in) [i -rTTs -rj
Flow Through Underdrain (ac-ft)

Total Outflow (ac-ft)

Percent Through Underdrain 
WQ Percent Filtered

7.327

7.94722.000
92.212.000
99.40.1 G7

0.000
Facility Dimension Diagram |3.3337

|Fliser Outlet Structure

Riser Height Above bioretention surface (ft) 10.GGG7 -7-j 
Riser Diameter (in) pj"j]

Riser Type [pht

3.000

3.000 -H
Material Layers for

Layer 1 Layer 2 Layer 3
Depth (ft) 
Soil Layer 1 
Soil Layer 2 
Soil Layer 3

1.500 1.000 0.000

BAHM 5
GRAVEL Orifice Diameter Fleight 

Number (in) (ft)GRAVEL 

Edit Soil Types | -H [0 -H
-H [0 -H
-H [0 '-H

1 lo
2 [0 
3 [0

Bioretention Volume at Riser Head (ac-ft) .023

Show Bioretention |Open Table

-H Total Volume Infiltrated (ac-ft)

10.02 “H Total Volume Through Riser (ac-ft)

pj -i-j Total Volume Through Facility(ac-ft)

Percent Infiltrated 
Precipitation on Facility (acre-ft) 
Evaporation from Facility (acre-ft)

0.572Native Infiltration
Measured Infiltration Rate (in/hr)

Reduction Factor (infilHfactor)

Use Wetted Surface Area (sidewalls) |hjq

0.043

7.947

7.2

0.4S4Total Inflow ac-ft 3.304
0.357
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Figure 3: TCM #3 – Unlined bioretention with underdrain. Orifice controlled outlet 

structure (0.67’ high, flat 10” riser at the top and a 1.0” orifice placed 1.5” above 

the bottom of the gravel layer). 

 

 

Bioretenhion 3Facility Name

Outlet 1 Outlet Z Outlet 3
Downstream Connection Vault 1 0 0

Use simple Bioretention 
lv Underdrain Used 

Bioretention Bottom Elevatior 0 
Bioretention Dimensions
Bioretention Length (ft)
Bioretention Bottom Width (ft)
Freeboard (ft)
Over-road Flooding (ft)
Effective Total Depth (ft)
Bottom slope of bioretention.(0-1) 0.000

Sidewall Invert Location.
Top and Bottom side slope (ft/ft) 0.330

Left Side Slope (H/V)

Right Side Slope (HA/)

_________ Size Water Quality1 I Size Facility I
Underdrain Diameter(ft) |o.33 ^Offset(in) 
Orifice Diameter(in) [i -rTTb ~r|
Flow Through Underdrain (ac-ft)

Total Outflow (ac-ft)

Percent Through Underdrain 
WQ Percent Filtered

Quick Swale

16.312

18.73862.000
37.0516.000
88.40.167

0.000

Facility Dimension Diagram |3.3337

|Riser Outlet Structure

Riser Height Above bioretention surface (ft) 10.G6G7 
Riser Diameter (in) ppg 
Riser Type [pj^

3.000 -H
3.000

Material Layers for
Layer 1 Layer 2 Layer 3

Depth (ft) 
Soil Layer 1 
Soil Layer 2 
Soil Layer 3

1.500 1.000 0.000

BAHM 5
GRAVEL Orifice Diameter Height 

Number (in) (ft)GRAVEL 

Edit Soil Types | -H (o -H
-H lo
'ri [o -H

1 lo
2 |0 
3 [o

Bioretention Volume at Riser Head (ac-ft) .073

Show Bioretention |0pen Table

Total Volume Infiltrated (ac-ft)

|□.02| Total Volume Through Riser (ac-ft)

pj Total Volume Through Facility(ac-ft)

Percent Infiltrated 
Precipitation on Facility (acre-ft) 
Evaporation from Facility (acre-ft)

2.127|Yes
Measured Infiltration Rate (in/hr)

Reduction Factor (infiltKfactor)

Use Wetted Surface Area (sidewalls) |nq

Native Infiltration
0.299
18.738
11.35
1.449Total Inflow ac-ft 19.9
1.162



Piercy Light Industrial   

Hydromodification Report  Page 6 

 

Figure 4: Storage Vault – 30” RCP pipe (2’ high, 10” riser with a 5” V-notch at the 

top and a 6” circular orifice at the bottom of the structure). 

 

 

Vault 1Facility Name
Outlet 1 Outlet Z Outlet 3

Downstream Connection

Precipitation Applied to Facility 

(Evaporation Applied to Facility

Facility Dimensions
Length (ft)
Width (ft)
Effective Depth (ft) 2.5

0 0 0
Quick VaultSCS Vault Auto Vault

Fixed Width For Auto Vault
Facility Dimension Diagram

Outlet Structure Data |800
[2 ' -HRiser Height (ft)

Riser Diameter (in) pj"g

Riser Type |Notched
Notch Type |v-Notch 
Notch Height (ft)
Notch Angle (deg) pj"g

0.98

[042 -H

[no -HInfiltration Orifice Diameter IHeight 
Number (in) (ft)

1 |i -H [o -H
2 [o -H [o
3 [o '-H |o -H

Vault Volume at Riser Head (ac-ft) .035

Show Vault Table |0pen Table 
Initial Volume 0

Tide Gate | Time Series Demand] 
Determine Outlet With Tide Gate 

Use Tide Gate

Tide Gate Elevation (ft) 0

OverflowElevation(ft) 0

Downstream Connection

0Iterations
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BAHM Modeling 

Pre-Project 

The pre-project conditions of the site are broken up into two points of compliance (POC). The 

first POC consists of the entire proposed project site as well as the open space Planned 

Development zone that flows toward the debris flow wall and into the public storm drain system 

on Piercy Road. The land uses are comprised of “C/D, Grass, Mod (5-10%)” and “C/D, Grass, 

Ste (10-20%)”  for the pervious surfaces and “Roads, Mod (5-10%)” and “Sidewalks, Flat (0-

5%)” for the impervious surfaces. The second POC encompasses the area above the 

Evergreen Canal that conveys stormwater offsite and does not converge with the developed 

stormwater runoff. The land use for this area is “C/D, Grass, Ste (10-20%)”.  

Mitigated 

The mitigated conditions are separated into five (5) different land use basins as well as an 

impervious and pervious lateral flow basin (DMA 6). Drainage management areas 1, 2 and 3 are 

modeled independently such that runoff is routed towards their respective bioretention facilities 

and ultimately conveyed to the 30” RPC storage pipe (storage vault) representing Point of 

Compliance 1. DMAs 5, 7, and 9 that are not directed towards the onsite storage vault, but still 

enter the public storm drain system on Piercy Road, are modeled as one land use basin with 

their corresponding areas cumulatively shown. When attempting to separate these drainage 

management areas into individual land use basins in BAHM, the model was unable to 

successfully run and data output was not provided. Therefore, these areas were combined into 

one basin and connected to Point of Compliance 1. DMAs 4 and 8, representing the area above 

the Evergreen Canal, are also modeled as one land use basin for the previously stated reason, 

and connected to Point of Compliance 2 since the water is not directly discharged into the public 

storm drain system. Lastly, DMA 6 is modeled as an impervious and pervious lateral flow basin 

due to the existing paved road along the northern edge of the DMA and the existing landscape, 

respectively. Stormwater from these lateral flow basins is then directed to the storage vault. 
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