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Project Name: _____________________________

Date:  __________________________

(~ 

~Santa , 
City of 

Rosa 

Storm Water Low Impact Development Submittal Coversheet 

To be submitted with all SW LID submittals 

1. Submittal Information:

Submittal Date:  _______________________________ 

Initial SW LIDS                           Final SW LIDS

Design Manual Used for design:

2005 Standard Urban Storm Water Mitigation Plan

2011 Storm Water Low Impact Development Technical Design Manual

2017 Storm Water Low Impact Development Technical Design Manual

2. Applicant Information:

Applicant Name (Owner or Developer): __________________________________________________ 

Mailing Address:  __________________________________________________________________ 

City/State/Zip: ____________________________________________________________________ 

Phone/Email/Fax: _________________________________________________________________ 
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 Project Name: ___________________________

 Date: ________________________

(~ City of 

~Santa , Rosa 

Storm Water Low Impact Development Submittal Coversheet 

To be submitted with all SW LID submittals 

3. Project Information:

Project Name: 

Site Address:

City/State/Zip: 

APN (s):

Permit # (s):

  Subdivision    Grading Permit   Building Permit   Design Review 

 Use Permit  Hillside Development     Encroachment   Time Extension   

Other:  
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Project Name: _____________________________

Date: ____________________
(~ of 

~Santa , 
City 

Rosa 

Storm Water Low Impact Development Submittal Coversheet 

To be submitted with all SW LID submittals

4. Design Information:

Narrative:

Project Description 

Description of proposed project type, size, location, and any specific uses or features. 

Description of any sensitive features (creeks, wetlands, trees, etc.) and whether they are going to be preserved, 
removed or altered. 

Description of the ting site.  exis  

Description of how this project triggers these requirements (impervious area, CALGreen, 401 Permit, etc.).  

Describe  “on‐site offset” used. 

Pollution Prevention and Runoff Reduction Measures 

 any

Description of all proposed pollution prevention measures (street sweeping, covered trash enclosures, indoor uses, 
etc). 

Description of all Runoff Reduction Measures (Interceptor Trees, Impervious Area Disconnection, and/or Alternative 
Driveway Design). 

Type of BMPs Proposed 

Description of the types of BMPs selected including priority group that each is in. 

Description of level of treatment and volume capture achieved for each  BMP.  

Maintence

Description of maintenance for each type of BMP. 

Description of funding me  chanism. 

Designation of Responsible Party.  
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Project Name:  _________________________
(~ City of 

 Date: ___________________
~Santa , Rosa 

Storm Water Low Impact Development Submittal Coversheet
To be submitted with all SW LID submittals

Exhibits:

Proposed SW LID Exhibit:

Exhibit should include: street names, property lines,  drainage system, waterways, title block, scale and north 
arrow. 

Tributary areas shown for all inlets (including off-site drainage areas).

C value for each tributary area.

Soil Type of existing site.

New or replaced impervious area shown.

All inlets and BMP, shown (including unique identifier).

All interceptor trees shown.

All proposed BMPs shown including dimensions. 

Existing Condition Exhibit 

Exhibit should include: street names, property lines, proposed storm drainage system, waterways, title block, scale, 
and north arrow. 

Soil Type of existing site. 

Proposed tributary areas shown for all proposed inlets (including offsite drainage areas). Existing impervious areas. 

Existing impervious area. 

BMP Details: 

Detail for each type of BMP selected‐ provide a preliminary 8.5”x11” detail for each BMP type or include on 
submitted drawings. These can be taken straight from the Fact Sheets if no significant changes are proposed.  

On Plans: 

Show all applicable elements of the selected BMPs on the appropriate plan sheets.  

Calculations: 

Calculations, for each inlet, and summary sheet using the Storm Water Calculator found at 
www.srcity.org/stormwaterLID

Supplemental or supporting calculation if applicable. 
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Nunes Farm & Winery at Saralee’s Vineyard 
Initial SWLID 

 

1. PROJECT DESCRIPTION 

 

The project site is located northwest of the intersection of River Road and Slusser Road. There are 

two current parcels comprising approximately 108.82 acres and 24.28 acres. The existing 108.82 acre 

parcel consists of vineyards, a large pond, vineyard office, and facilities from a former dairy and 

cattle breeding operation including barns, gravel and paved outdoor work areas, concrete manure 

and silage pits, driveways and walkways. The existing 24.28 acre parcel includes a duplex, a single 

family residence, barn with an enclosed shop, vineyards, driveways and walkways.  

The proposed project includes a lot line adjustment which will change the two parcels to 

approximately 24.08 acres and 109.01 acres. This report describes preliminary stormwater design for 

the entire project including a winery, tasting rooms and related site improvements, in addition to 

existing vineyard management and cultivation uses. A Final SWLID report will be prepared that will 

apply to both of the two parcels underlying the project and will be applicable for post-construction 
use. 

The existing and proposed developed portion of the site sits atop an existing knoll. The site 

therefore drains in all directions away from the knoll. Mark West Creek crosses the southeast corner 

of the east parcel. A portion of the site drains south towards the creek. The balance of the site drains 

north into cultivated fields, some of which is captured by existing ponds to the east and west of the 

knoll. 

The Soil Map in Appendix C was generated using the USDA Natural Resources Conservation Service 

Web Soil Survey. The soil classification for the project area is primarily a mixture of Huichica loam 

(HtD), and Yolo sandy loam (YmB) except within the Mark West Creek riparian zone. Huichica loam 

is classified as hydrologic soil group C, and Yolo sandy loam is classified as hydrologic soil group B. 

Due to the level of accuracy of the soil mapping, the calculations have been performed by 

conservatively assuming that all project tributaries are within areas classified as hydrologic soil group 
C. 

There are existing sensitive features present on this site, including the riparian corridor of Mark West 
Creek, native trees including Oak and Redwood (both individual trees and in groves), stock ponds and 
drainage ditches. A number of trees will be removed and mitigated on the site. However, the project 
does not propose work within any on-site or off-site areas that are environmentally sensitive. 
 

It will be necessary to pave a lengthy stretch of existing gravel road leading from Slusser Road to the 
project intended to serve as the entry driveway for public access to the proposed tasting rooms. 
Providing this new impervious surface with LID BMP coverage is impractical as the road is 
immediately bordered by cultivated vineyards; we believe it likely that any formal BMP’s installed to 
receive runoff from the driveway will not survive farming operations. Instead, runoff from a 1-inch 
event will be accounted for by oversizing the BMP’s clustered around the buildings with an equivalent 
added volume capture capacity to offset the DMA 10 & 11 capture requirements. 

The project will create or replace more than 10,000 sq. ft. of impervious surfaces, therefore it is subject 
to the requirements of the County of Sonoma’s MS4 storm water permit. 
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Initial SWLID 

 

2. POLLUTION PREVENTION AND RUNOFF REDUCTION 
MEASURES 

 

The project design will incorporate pollution source controls intended to prevent pollutants from 

entering downstream drainage systems. Details for these source controls have not been developed at 

this use permit/preliminary design stage. At a minimum, the final design will include:  

• Drainage inlets and structural BMP's will be fitted with gross pollutant (trash) racks and 

interceptor trays. Racks and trays will be regularly inspected and any captured debris 

removed and properly disposed of. 

• The site landscape and hardscape will be professionally maintained, swept clean and with 

landscape leaves and debris removed on a regular schedule over the course of the year. 

• Trash will be stored in covered exterior trash enclosures. Local drainage will be routed away 

from the trash enclosure location. 

The final design may include runoff reduction measures such as interceptor trees, impervious area 

disconnection, or alternative pavement design. Because landscaping, paving and grading may change 

between preliminary design and final design, runoff reduction measures are not assumed to be 

applicable in the calculations for this preliminary submittal. 
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3. TYPES OF BMP’S PROPOSED 

 

The hydromodification control requirement is to infiltrate and/or reuse 100% of the total calculated 

volume of storm water generated by the developed site for a 1.0-inch rain event in a 24-hour period 

(design storm). The LID strategies and BMPs proposed for use on this project include rainwater 

harvesting, and bioretention swales and planters. See text below for more details on proposed LID 

strategies and BMPs. 

 

Rainwater Harvesting 

As part of the sustainability goals of the project, rainwater will be harvested from the roofs of the 

proposed winery, tasting rooms, and joint utility building and used to supply a portion of the project 

potable water demand. These roof areas occur in DMA 5 of the West (Nunes) Parcel and DMA’s 6, 

7, 8 & 9 of the East (SLV) Parcel on the Proposed Condition Exhibits. Collected rainwater will be 

stored in above ground tanks with a 3-inch storm event minimum storage capacity allotted for 

combined harvested roof rainwater runoff from both parcels of approximately 14,700 cubic feet 

(110,000 gallons). The proposed minimum storage capacity is thus three times the amount needed to 

store and reuse runoff from a 1-inch storm event, which is the County mitigation standard event for 

LID.  Harvested rainwater will be treated to potable water standards before entering the potable 

water distribution system. 

Using harvested rainwater for indoor demands allows for year-round use of stored water, ensuring 

storage is available during the rainy season. 

 

Bioretention Planters 

The remainder of the site (DMA’s 1-8) will achieve the hydromodification control requirement using 

bioretention planters. Portions of DMA’s 6, 7 & 8 are roof areas and DMA 9 is a roof area in its 

entirety. These roof areas are designated as site area where rainwater will be harvested, diverted and 

stored for irrigation use in on-site storage tanks. Priority 1 Roadside Bioretention planters will 

consist of excavated areas backfilled with permeable granular material, sandy loam, and top soil, 

infiltrating naturally down into the soil. Planters will be landscaped with native vegetation that will 

maximize evapotranspiration. Those Bioretention BMP’s located in depressions suitable for surface 

ponding will be constructed with drop inlet grates raised 6” above the surrounding planter surface. 

Bioretention areas are to be designed in general accordance with the City of Santa Rosa and County 

of Sonoma “Storm Water Low Impact Development Technical Design Manual” (LID Manual) and 
per the preliminary details provided in Appendix A.  
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4. LEVEL OF TREATMENT, DESIGN GOAL & CONCLUSIONS 

 

The design goal of 100% infiltration and/or reuse for the overall site will be achieved by routing 

100% of design storm runoff (or as near to 100% as possible) to either the rainwater harvesting 

system, or to bioretention planters. By meeting this hydromodification control requirement, both the 

100% volume capture and treatment requirements are also satisfied. See the Storm Water Calculator 

Summary Sheet for detailed volume capacities for individual BMP’s.  
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5. MAINTENANCE ACTIVITIES & FUNDING 

 

BMPs shall be inspected and maintained in accordance with a maintenance plan which will be 

provided with the Final SWLID Submittals. The maintenance plans will include, at a minimum, the 

requirements listed on “Fact Sheet-Rainwater Harvesting” and “Fact-Sheet-Bioretention” as 
provided in Appendix E of the LID Manual.  

All associated costs for inspection or maintenance of the BMPs shall be the responsibility of, 

budgeted for this purpose, and carried out by the property owner in perpetuity in accordance with 

the final SWLID maintenance agreement. 
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APPENDIX A 
2017 STORM WATER LID DETERMINATION WORKSHEET 
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APPENDIX B BMP Selection Table 

Priority 4 BMPs­
does not achieve 
volume capture 

and must be used 
as part of a 

treatment train. 

Priority 5 BMPs­
does not achieve 
volume capture 

and must be used 
as part of a 

treatment train. 

Best Management 
Practice (BMP} 

ITree Filter Unit 

Modular Bioretention 

Chambered Separator 
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Centrifugal Separator 
Units 
!Trash Excluders 
Filter Inserts 
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Saralee's Vineyard + Nunes Farm

Tabulation of BMP Volume Capture and On-site Offset Capacity

26-Apr-22

Total of BMP's 1-4, 6-9, 12-13 Req'd Volume Capture (Excluding Roof Runoff Harvesting)           8,518 CU FT

Total of BMP's 10 & 11 Required On-Site Offset Volume Capture +           3,531 CU FT

Total Required Volume Capture         12,048 CU FT

Total of BMP's 1-4, 6-9, 12-13 Available Capacity         12,056 CU FT

Percent of Required Capacity Achieved by Project 100.1%

Total of BMP's 5-9 Required Roof Runoff Harvesting Volume           4,484 CU FT

Total of BMP's 5-9 Assigned Storage Tank Capacity         13,470 CU FT

Percent of Required Capacity Achieved by Project 300.4%



STORM WATER CALCULATOR

Project Name:  Mean Seasonal Precipitation (MSP) of Project Site: 35.00  (inches)

Address/Location: K=MSP/30 K= 1.17

Designer: 

Date: Impervious area - pre development: ft
2

Impervious area - post development: ft
2

BMP ID:
Tributary 

Area  (ft
2
.)

Runoff 

Reduction 

Measures 

(Y/N)

Percent 

Achieved

Required 

VHydromod 

(ft
3
)

Achieved  

(ft
3
)

Required

Q 

Treatment 

(cfs)

Achieved  

(ft
3
)

Required

Vdelta (ft
3
)

Achieved  

(ft
3
)

1 1 12,791           No 105.6 833.7174 880.0000

2 2 11,804           No 102.6 307.0220 315.0000

3 3 56,256           No 102.6 935.5373 960.0000

4 4 11,687           No 110.2 261.3213 288.0000

5 5 14,478           No 448.1 473.2858 2121.0000

6 5 ROOF 5,056             No 300.7 401.5981 1207.5822

7 7 52,326           No 100.4 1390.3019 1396.5000

8 8 67,049           No 163.9 1601.1301 2625.0000

9 10 8,633             No 100.0 344.8883 0.0000

10 11 40,110           No 100.0 3185.9373 0.0000

11 12 6,201             No 340.0 47.0656 160.0000

12 6,7,8,9 ROOF 51,397           No 300.4 4082.4636 12262.9124

13 6 93,996           No 109.5 2497.4736 2734.2000

14 13 14,590           No 337.4 170.7030 576.0000

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Hydromod Volume Capture Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Hydromod Volume Capture Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Hydromod Volume Capture Priority 6:  Offset Programs

Hydromod Volume Capture Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Hydromod Volume Capture Other:  Detention

Hydromod Volume Capture Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Hydromod Volume Capture Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Hydromod Volume Capture Priority 6:  Offset Programs

Hydromod Volume Capture Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Hydromod Volume Capture Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Hydromod Volume Capture Other:  Detention

Hydromod Volume Capture Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Hydromod Volume Capture Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Hydromod Volume Capture Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Tributary Area Requirements

BMP Design Results

Hydromodification 

Control Flow Base Treatment Delta Volume Capture

Type of Requirement Met Type of BMP Design

Ralston

100% Capture & Treatment4/26/2022 140,210.0

301,164.0

Summary of Saved BMP Results:

    LID BMP Summary Page & Site Global Values

Project Information: Site Information: Based upon the pre and post development 

impervious area, the post construction BMP 

requirement is:
Saralee's Vineyard + Nunes Farm

3400 Slusser Road, Windsor, CA 95492

klhj

Release 8 Draft Rev. 5

5/3/2022

~ B 



STORM WATER CALCULATOR

BMP Tributary Parameters Project Name: 

BMP ID:

BMP Design Criteria:

Type of BMP Design:

BMP's Physical Tributary Area: 12,791.0 ft
2

Description/Notes:

Hydromodification Requirement:  100% Volume Capture; VHYDROMOD VHYDROMOD = 833.72 ft
3

Post development hydrologic soil type within tributary area:

Post development ground cover description:

CNPOST :

User Composite post development CN: 96.0

BMP Sizing Tool: Hydromodification Requirement Percent of Goal Achieved = 105.55 %

Porosity: 0.40

Depth below perforated pipe if present: 4.00 ft Depth: 0.00 ft

Width: 0.00 ft Width: 0.00 ft

Length: 0.00 ft Length: 0.00 ft

Area: 550.00 ft
2 Area: 0.00 ft

2

C:  0.05 - 0.15 in/hr infiltration (transmission) rate

Farmsteads - buildings, lanes, driveways, surrounding lots

BMP Volume 

Below Ground
Ponded Water 

Above 

Ground

Saralee's Vineyard + Nunes Farm

1

100% Capture & Treatment

Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Release 8 Rev. 5

5/2/2022

(~ Cityof 

~ Santa Rosa 
' WATER 

I 

I 
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l 
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STORM WATER CALCULATOR

BMP Tributary Parameters Project Name: 

BMP ID:

BMP Design Criteria:

Type of BMP Design:

BMP's Physical Tributary Area: 11,804.0 ft
2

Description/Notes:

Hydromodification Requirement:  100% Volume Capture; VHYDROMOD VHYDROMOD = 307.02 ft
3

Post development hydrologic soil type within tributary area:

Post development ground cover description:

CNPOST :

User Composite post development CN: 87.0

BMP Sizing Tool: Hydromodification Requirement Percent of Goal Achieved = 102.60 %

Porosity: 0.40

Depth below perforated pipe if present: 4.00 ft Depth: 0.50 ft

Width: 0.00 ft Width: 0.00 ft

Length: 0.00 ft Length: 0.00 ft

Area: 150.00 ft
2 Area: 150.00 ft

2

C:  0.05 - 0.15 in/hr infiltration (transmission) rate

Farmsteads - buildings, lanes, driveways, surrounding lots

BMP Volume 

Below Ground
Ponded Water 

Above 

Ground

Saralee's Vineyard + Nunes Farm

2

100% Capture & Treatment

Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Release 8 Rev. 5

5/2/2022
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STORM WATER CALCULATOR

BMP Tributary Parameters Project Name: 

BMP ID:

BMP Design Criteria:

Type of BMP Design:

BMP's Physical Tributary Area: 56,256.0 ft
2

Description/Notes:

Hydromodification Requirement:  100% Volume Capture; VHYDROMOD VHYDROMOD = 935.54 ft
3

Post development hydrologic soil type within tributary area:

Post development ground cover description:

CNPOST :

User Composite post development CN: 83.0

BMP Sizing Tool: Hydromodification Requirement Percent of Goal Achieved = 102.61 %

Porosity: 0.40

Depth below perforated pipe if present: 4.00 ft Depth: 0.00 ft

Width: 0.00 ft Width: 0.00 ft

Length: 0.00 ft Length: 0.00 ft

Area: 600.00 ft
2 Area: 0.00 ft

2

C:  0.05 - 0.15 in/hr infiltration (transmission) rate

Farmsteads - buildings, lanes, driveways, surrounding lots

BMP Volume 

Below Ground
Ponded Water 

Above 

Ground

Saralee's Vineyard + Nunes Farm

3

100% Capture & Treatment

Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Release 8 Rev. 5

5/2/2022
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STORM WATER CALCULATOR

BMP Tributary Parameters Project Name: 

BMP ID:

BMP Design Criteria:

Type of BMP Design:

BMP's Physical Tributary Area: 11,687.0 ft
2

Description/Notes:

Hydromodification Requirement:  100% Volume Capture; VHYDROMOD VHYDROMOD = 261.32 ft
3

Post development hydrologic soil type within tributary area:

Post development ground cover description:

CNPOST :

User Composite post development CN: 85.0

BMP Sizing Tool: Hydromodification Requirement Percent of Goal Achieved = 110.21 %

Porosity: 0.40

Depth below perforated pipe if present: 4.00 ft Depth: 0.00 ft

Width: 0.00 ft Width: 0.00 ft

Length: 0.00 ft Length: 0.00 ft

Area: 180.00 ft
2 Area: 0.00 ft

2

C:  0.05 - 0.15 in/hr infiltration (transmission) rate

Farmsteads - buildings, lanes, driveways, surrounding lots

BMP Volume 

Below Ground
Ponded Water 

Above 

Ground

Saralee's Vineyard + Nunes Farm

4

100% Capture & Treatment

Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Release 8 Rev. 5

5/2/2022
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STORM WATER CALCULATOR

BMP Tributary Parameters Project Name: 

BMP ID:

BMP Design Criteria:

Type of BMP Design:

BMP's Physical Tributary Area: 14,478.0 ft
2

Description/Notes:

Hydromodification Requirement:  100% Volume Capture; VHYDROMOD VHYDROMOD = 473.29 ft
3

Post development hydrologic soil type within tributary area:

Post development ground cover description:

CNPOST :

User Composite post development CN: 89.0

BMP Sizing Tool: Hydromodification Requirement Percent of Goal Achieved = 448.14 %

Porosity: 0.40

Depth below perforated pipe if present: 4.00 ft Depth: 0.50 ft

Width: 0.00 ft Width: 0.00 ft

Length: 0.00 ft Length: 0.00 ft

Area: 1,010.00 ft
2 Area: 1,010.00 ft

2

C:  0.05 - 0.15 in/hr infiltration (transmission) rate

Farmsteads - buildings, lanes, driveways, surrounding lots

BMP Volume 

Below Ground
Ponded Water 

Above 

Ground

Saralee's Vineyard + Nunes Farm

5

100% Capture & Treatment

Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Release 8 Rev. 5

5/2/2022

(~ Cityof 

~ Santa Rosa 
' WATER 
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STORM WATER CALCULATOR

BMP Tributary Parameters Project Name: 

BMP ID:

BMP Design Criteria:

Type of BMP Design:

BMP's Physical Tributary Area: 5,056.0 ft
2

Description/Notes:

Hydromodification Requirement:  100% Volume Capture; VHYDROMOD VHYDROMOD = 401.60 ft
3

Post development hydrologic soil type within tributary area:

Post development ground cover description:

CNPOST :

User Composite post development CN: 98.0

BMP Sizing Tool: Hydromodification Requirement Percent of Goal Achieved = 300.69 %

Porosity: 0.99

Depth below perforated pipe if present: 0.71 ft Depth: 0.00 ft

Width: 0.00 ft Width: 0.00 ft

Length: 0.00 ft Length: 0.00 ft

Area: 1,718.00 ft
2 Area: 0.00 ft

2

C:  0.05 - 0.15 in/hr infiltration (transmission) rate

Farmsteads - buildings, lanes, driveways, surrounding lots

BMP Volume 

Below Ground
Ponded Water 

Above 

Ground

Saralee's Vineyard + Nunes Farm

5 ROOF

100% Capture & Treatment

Other:  Detention

Release 8 Rev. 5

5/2/2022

(~ Cityof 

~ Santa Rosa 
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STORM WATER CALCULATOR

BMP Tributary Parameters Project Name: 

BMP ID:

BMP Design Criteria:

Type of BMP Design:

BMP's Physical Tributary Area: 93,996.0 ft
2

Description/Notes:

Hydromodification Requirement:  100% Volume Capture; VHYDROMOD VHYDROMOD = 2,497.47 ft
3

Post development hydrologic soil type within tributary area:

Post development ground cover description:

CNPOST :

User Composite post development CN: 87.0

BMP Sizing Tool: Hydromodification Requirement Percent of Goal Achieved = 109.48 %

Porosity: 0.40

Depth below perforated pipe if present: 4.00 ft Depth: 0.50 ft

Width: 0.00 ft Width: 0.00 ft

Length: 0.00 ft Length: 0.00 ft

Area: 1,302.00 ft
2 Area: 1,302.00 ft

2

C:  0.05 - 0.15 in/hr infiltration (transmission) rate

Farmsteads - buildings, lanes, driveways, surrounding lots

BMP Volume 

Below Ground
Ponded Water 

Above 

Ground

Saralee's Vineyard + Nunes Farm

6

100% Capture & Treatment

Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Release 8 Rev. 5

5/2/2022

(~ Cityof 

~ Santa Rosa 
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STORM WATER CALCULATOR

BMP Tributary Parameters Project Name: 

BMP ID:

BMP Design Criteria:

Type of BMP Design:

BMP's Physical Tributary Area: 51,397.0 ft
2

Description/Notes:

Hydromodification Requirement:  100% Volume Capture; VHYDROMOD VHYDROMOD = 4,082.46 ft
3

Post development hydrologic soil type within tributary area:

Post development ground cover description:

CNPOST : 98

User Composite post development CN: 0.0

BMP Sizing Tool: Hydromodification Requirement Percent of Goal Achieved = 300.38 %

Porosity: 0.99

Depth below perforated pipe if present: 7.21 ft Depth: 0.00 ft

Width: 0.00 ft Width: 0.00 ft

Length: 0.00 ft Length: 0.00 ft

Area: 1,718.00 ft
2 Area: 0.00 ft

2

C:  0.05 - 0.15 in/hr infiltration (transmission) rate

Impervious - Paved Parking, Rooftop, Driveways

BMP Volume 

Below Ground
Ponded Water 

Above 

Ground

Saralee's Vineyard + Nunes Farm

6,7,8,9 ROOF

100% Capture & Treatment

Other:  Detention

Release 8 Rev. 5

5/2/2022
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STORM WATER CALCULATOR

BMP Tributary Parameters Project Name: 

BMP ID:

BMP Design Criteria:

Type of BMP Design:

BMP's Physical Tributary Area: 52,326.0 ft
2

Description/Notes:

Hydromodification Requirement:  100% Volume Capture; VHYDROMOD VHYDROMOD = 1,390.30 ft
3

Post development hydrologic soil type within tributary area:

Post development ground cover description:

CNPOST :

User Composite post development CN: 87.0

BMP Sizing Tool: Hydromodification Requirement Percent of Goal Achieved = 100.45 %

Porosity: 0.40

Depth below perforated pipe if present: 4.00 ft Depth: 0.50 ft

Width: 0.00 ft Width: 0.00 ft

Length: 0.00 ft Length: 0.00 ft

Area: 665.00 ft
2 Area: 665.00 ft

2

C:  0.05 - 0.15 in/hr infiltration (transmission) rate

Farmsteads - buildings, lanes, driveways, surrounding lots

BMP Volume 

Below Ground
Ponded Water 

Above 

Ground

Saralee's Vineyard + Nunes Farm

7

100% Capture & Treatment

Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Release 8 Rev. 5

5/2/2022

(~ Cityof 

~ Santa Rosa 
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STORM WATER CALCULATOR

BMP Tributary Parameters Project Name: 

BMP ID:

BMP Design Criteria:

Type of BMP Design:

BMP's Physical Tributary Area: 67,049.0 ft
2

Description/Notes:

Hydromodification Requirement:  100% Volume Capture; VHYDROMOD VHYDROMOD = 1,601.13 ft
3

Post development hydrologic soil type within tributary area:

Post development ground cover description:

CNPOST :

User Composite post development CN: 86.0

BMP Sizing Tool: Hydromodification Requirement Percent of Goal Achieved = 163.95 %

Porosity: 0.40

Depth below perforated pipe if present: 4.00 ft Depth: 0.50 ft

Width: 0.00 ft Width: 0.00 ft

Length: 0.00 ft Length: 0.00 ft

Area: 1,250.00 ft
2 Area: 1,250.00 ft

2

C:  0.05 - 0.15 in/hr infiltration (transmission) rate

Farmsteads - buildings, lanes, driveways, surrounding lots

BMP Volume 

Below Ground
Ponded Water 

Above 

Ground

Saralee's Vineyard + Nunes Farm

8

100% Capture & Treatment

Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Release 8 Rev. 5

5/2/2022

(~ Cityof 

~ Santa Rosa 
' WATER 
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STORM WATER CALCULATOR

BMP Tributary Parameters Project Name: 

BMP ID:

BMP Design Criteria:

Type of BMP Design:

BMP's Physical Tributary Area: 8,633.0 ft
2

Description/Notes:

Hydromodification Requirement:  100% Volume Capture; VHYDROMOD VHYDROMOD = 344.89 ft
3

Post development hydrologic soil type within tributary area:

Post development ground cover description:

CNPOST :

User Composite post development CN: 91.0

BMP Sizing Tool: Hydromodification Requirement Percent of Goal Achieved = 100.03 %

Porosity: 0.10

Depth below perforated pipe if present: 0.00 ft Depth: 0.50 ft

Width: 0.00 ft Width: 0.00 ft

Length: 0.00 ft Length: 0.00 ft

Area: 0.00 ft
2 Area: 690.00 ft

2

C:  0.05 - 0.15 in/hr infiltration (transmission) rate

Farmsteads - buildings, lanes, driveways, surrounding lots

BMP Volume 

Below Ground
Ponded Water 

Above 

Ground

Saralee's Vineyard + Nunes Farm

10

100% Capture & Treatment

Priority 6:  Offset Programs

Release 8 Rev. 5

5/2/2022
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STORM WATER CALCULATOR

BMP Tributary Parameters Project Name: 

BMP ID:

BMP Design Criteria:

Type of BMP Design:

BMP's Physical Tributary Area: 40,110.0 ft
2

Description/Notes:

Hydromodification Requirement:  100% Volume Capture; VHYDROMOD VHYDROMOD = 3,185.94 ft
3

Post development hydrologic soil type within tributary area:

Post development ground cover description:

CNPOST :

User Composite post development CN: 98.0

BMP Sizing Tool: Hydromodification Requirement Percent of Goal Achieved = 100.00 %

Porosity: 0.10

Depth below perforated pipe if present: 0.00 ft Depth: 0.50 ft

Width: 0.00 ft Width: 0.00 ft

Length: 0.00 ft Length: 0.00 ft

Area: 0.00 ft
2 Area: 6,372.00 ft

2

C:  0.05 - 0.15 in/hr infiltration (transmission) rate

Farmsteads - buildings, lanes, driveways, surrounding lots

BMP Volume 

Below Ground
Ponded Water 

Above 

Ground

Saralee's Vineyard + Nunes Farm

11

100% Capture & Treatment

Priority 6:  Offset Programs

Release 8 Rev. 5

5/2/2022

(~ Cityof 

~ Santa Rosa 
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STORM WATER CALCULATOR

BMP Tributary Parameters Project Name: 

BMP ID:

BMP Design Criteria:

Type of BMP Design:

BMP's Physical Tributary Area: 6,201.0 ft
2

Description/Notes:

Hydromodification Requirement:  100% Volume Capture; VHYDROMOD VHYDROMOD = 47.07 ft
3

Post development hydrologic soil type within tributary area:

Post development ground cover description:

CNPOST :

User Composite post development CN: 77.0

BMP Sizing Tool: Hydromodification Requirement Percent of Goal Achieved = 339.95 %

Porosity: 0.40

Depth below perforated pipe if present: 4.00 ft Depth: 0.00 ft

Width: 0.00 ft Width: 0.00 ft

Length: 0.00 ft Length: 0.00 ft

Area: 100.00 ft
2 Area: 0.00 ft

2

C:  0.05 - 0.15 in/hr infiltration (transmission) rate

Farmsteads - buildings, lanes, driveways, surrounding lots

BMP Volume 

Below Ground
Ponded Water 

Above 

Ground

Saralee's Vineyard + Nunes Farm

12

100% Capture & Treatment

Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Release 8 Rev. 5

5/3/2022
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STORM WATER CALCULATOR

BMP Tributary Parameters Project Name: 

BMP ID:

BMP Design Criteria:

Type of BMP Design:

BMP's Physical Tributary Area: 14,590.0 ft
2

Description/Notes:

Hydromodification Requirement:  100% Volume Capture; VHYDROMOD VHYDROMOD = 170.70 ft
3

Post development hydrologic soil type within tributary area:

Post development ground cover description:

CNPOST :

User Composite post development CN: 80.0

BMP Sizing Tool: Hydromodification Requirement Percent of Goal Achieved = 337.43 %

Porosity: 0.40

Depth below perforated pipe if present: 4.00 ft Depth: 0.00 ft

Width: 0.00 ft Width: 0.00 ft

Length: 0.00 ft Length: 0.00 ft

Area: 360.00 ft
2 Area: 0.00 ft

2

C:  0.05 - 0.15 in/hr infiltration (transmission) rate

Farmsteads - buildings, lanes, driveways, surrounding lots

BMP Volume 

Below Ground
Ponded Water 

Above 

Ground

Saralee's Vineyard + Nunes Farm

13

100% Capture & Treatment

Priority 1:  P1-02  Roadside Bioretention  - No Curb and Gutter

Release 8 Rev. 5

5/3/2022

(~ Cityof 

~ Santa Rosa 
' WATER 

I 

I 
I 

l 
l 

I I 
I 

l 

I I 

~ 



Nunes Farm & Winery at Saralee’s Vineyard 
Initial SWLID 

 

APPENDIX C 
 

USDA HYDROLOGIC SOILS GROUP SITE MAP 

TECH SHEET – POROSITY OF STRUCTURAL BACKFILL 

  

 



Hydrologic Soil Group—Sonoma County, California
(Nunes Farm & Winery at Saralee's Vineyard)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/19/2021
Page 1 of 4
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

CrA Cortina very gravelly 
sandy loam, 0 to 2 
percent slopes

A 0.2 0.2%

HtC Huichica loam, 2 to 9 
percent slopes

C 0.1 0.1%

HtD Huichica loam, 9 to 15 
percent

C 32.4 23.9%

PcA Pajaro clay loam, 
overwash, 0 to 2 
percent slopes

C/D 2.4 1.8%

RnA Riverwash 13.3 9.8%

YmB Yolo sandy loam, 
overwash, 0 to 5 
percent slopes

B 85.0 62.7%

YoB Yolo loam, overwash, 0 
to 5 percent slopes

B 0.1 0.1%

YsA Yolo silt loam, 0 to 5 
percent slopes, MLRA 
14

B 1.9 1.4%

ZaA Zamora silty clay loam, 
moist, 0 to 2 percent 
slopes, MLRA 14

C 0.2 0.1%

Totals for Area of Interest 135.6 100.0%

Hydrologic Soil Group—Sonoma County, California Nunes Farm & Winery at Saralee's 
Vineyard

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/19/2021
Page 3 of 4
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Sonoma County, California Nunes Farm & Winery at Saralee's 
Vineyard

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/19/2021
Page 4 of 4~ 



Porosity of Structural Backfill 

General: 

Tech Sheet # 1 
November 2012 

StormTech advises that a porosity of 40% is appropriate to use for the storage capacity of 
structural aggregate used in the bedding and embedment zones around StormTech 
chambers. This memo pro_vides technical support for the use of a porosity of 40%. The major 
points of the memo are: 

• 40% porosity is appropriate for the clean, open graded, angular aggregate material 
StormTech recommends for foundation and embedment. 

• Most of the porosity data available is based on a compacted condition. StormTech 
requires compaction of the foundation (bedding) and allows dumped aggregate 
embedment around the chambers. 

• Test data indicates that the average porosity of all gradations of the compacted 
foundation is approximately 40%. The porosity of the dumped backfill in the embedment 
zone is typically greater than 40% and the calculated weighted average porosity 
therefore exceeds 40% for typical StormTech systems. 

• Porosity is protected from soils migration by a non-woven geotextile that surrounds the 
entire system. For some exfiltration systems, a drainage net is substituted for the 
geotextile on the bottom of the bed. 

Terms: 
Porosity (n) is d~fined as the volume voids over the total volume expressed as a percent: 
n = (Vv / Vt) x 100%. Other terms commonly used to describe porosity include; "voids" and 
"void space". A related term that should not be confused with porosity is void ratio ( e) which is the 
volume of voids over the volume of solids expressed as a decimal: e = Vv/ Vs. 

Compilation of Known Test Data: 

Sample 
AASHTO#4 
AASHTO#57 
AASHTO#4 
AASHTO#57 
AASHTO#57 
AASHTO#57 
AASHTO#3 
-1 ½" 
-1 ½" 
-1 ½" 
-1 ½" 

I 

Data Source Porosity 
StormTech lab 39.9% 
StormTech lab 45.4% 
StormTech lab 37.4% 
StormTech lab 38.7% 
NTH lab 50 - 51% 
NTH lab 50- 52% 
NTH lab 53- 54% 
Anderson Eng. Cons. 41.9% 
Anderson Eng. Cons. 35.3% 
Anderson Eng. Cons. 37.8% 
Anderson Eng. Cons. 41.3% 
Anderson Eng. Cons. 38.2% 
Anderson Eng. Cons. 38.5% 
Anderson Eng. Cons. 38.9% 

Bulk Density 
94.3 lbs/ft 3 

87 .2 lbs/ft 3 

103.0 lbs/ft 3 

97. 7 lbs/ft 3 

96.8 lbs/ft3 

101. 7 lbs/ft3 

98.6 lbs/ft3 

93.6 lbs/ft3 

98.7 lbs/ft3 

100.3 lbs/ft3 

97.9 bs/ft3 

Test/ Description 
dumped, corrected1 

dumped, corrected1 

jigged & tamped, corrected1 

jigged & tamped, corrected1 

tapped & agitated, dried2 

tapped & agitated, dried2 

tapped & agitated, dried2 

dry rodded, C293 

dry rodded, C293 

dry rodded, C293 

dry rodded, C293 

dry rodded, C293 

dry rodded, C293 

dry rodded, C293 

70 Inwood Road I Suite 3 I Rocky Hill, CT I 06067 I Toll Free 888-892-2694 I Fax 866-328-8401 I www.stormtech.com 



Page 2 of 2 
Compilation of Known Test Data: Tech Sheet# 1 

Sample Data Source Porosity Bulk Density Test I Description 
AASHTO # 4 Universal Eng. Serv. 44.3% 78.6 lbs/ft 3 rodded C294 

AASHTO # 57 Universal Eng. Serv. 43.2% 79.8 lbs/ft 3 rodded C294 

AASHTO # 4 Universal Eng. Serv. 46.1 % 70.8 lbs/ft3 rodded C295 

AASHTO # 57 Universal Eng. Serv. 42.8% 74.8 lbs/ft3 rodded C295 

-1 ½" Crushed Rock CTL Thompson TX 46% 90.5 lbs/ft3 rodded C296 

-1" Crushed Rock CTL Thompson TX 45% 91.6 lbs/ft 3 rodded C296 

-1 ½" Crushed Cone CTL Thompson TX 48% 77 .1 lbs/ft 3 rodded C296 

1Testing was conducted by StormTech in . October, 2003 using aggregate from 
Connecticut. Water was used to fill voids and a correction factor that reduced porosities 
by 3 to 16% was calculated and applied to correct for wall effects of the test container. 

2Testing was conducted by NTH Consultants,Ltd. Exton, PA in December, 2002 for ADS. 
This was dry testing in accordance with the "Civil Engineering Reference Manual, Sixth 
Edition" by Michael R. Lindburg, PE. 

3Testing was conducted by Anderson Engineering Consultants, Inc., Little Rock, AR in 
February, 2000 for 7 different aggregate samples from four suppliers in Arkansas. 

4The material tested was lime rock from central Florida. Testing was conducted by 
Universal Engineering Sciences in Orlando, FL in November, 2005. 

5The material tested was recycled, crushed concrete from central Florida. Testing was 
conducted by Universal Engineering Sciences in Orlando, FL in November, 2005. 

6Testing was conducted by CTL I Thompson Texas, LLC in August, 2006. 

ASTM C29 is the "Standard Test Method for Bulk Density (Unit Weight) and Voids in 
Aggregate". 

Porosity References: 
• "Urban Runoff Quality Management" WEF MOP 23 / ASCE MOP 87. Table 5.12 

lists uniform sized gravel at 40%. 
• "Controlling Urban Runoff:" by Thomas R. Schueler, July 1987 describes storage 

volume of the void space in the trench at 40% of the excavated trench volume. 
• "On-site Stormwater Management: Applications for Landscape and Engineering" 

Second Edition by Bruce Ferguson and Thomas Debo states that open graded 
crushed stone has 40% void space. 

PAVEMENT DESIGN 
(PER ENGINEER'S DRAWINGS) 

ADS 601 NON-WOVEN GEOTEXTILE (OR EQUAL) 
ALL AROUND CLEAN, CRUSHED, ANGULAR STONE 

ADS "Terms and Conditions of Sale" are available on the ADS website, www.ads-pipe.com 
StormTech is a registered trademark of StormTech, Inc. 
Universal Engineering Sciences is a registered trademark of Universal Engineering Sciences. 

©2012 Advanced Drainage Systems, Inc. ST TS1 11/12 

70 Inwood Road I Suite 3 I Rocky Hill, CT I 06067 I Toll Free 888-892-2694 I Fax 866-328-8401 I www.stormtech.com 
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Evidence of standing or ponding of 
water in the BMP area after 72 hours 

of dry weather?

Does the high flow bypass function as 
designed?

Is there sediment acumination in or 
around BMP?

Has water been observed flowing in 
the pervious concrete section during 

a low intensity storm?

Is there under cutting or washouts 
along the sidewalks and/or curbs 

abutting the planter area?

Is there channelization (gully) 
forming along the length of the 

planter area?

Is there accumulation of sediment 
(sand, dirt, mud) in the planter area ?

Observed or potential transport of 
mulch to drainage system?

Are there voids or holes present in 
the BMP?

Is there evidence of animal activity?

Is the vegetation clogging the inlet or 
flow path?

Evidence of Excessive Mowing and/or 
Herbicide Overuse?

Are there dead or dry plants or 
excessive weeds?

Is there an absence of correct 
vegetation?

Is there debris/trash accumulation in 
the BMP or high flow by pass?

Missing or damage structural 
features?

(Grates, pipes, walls, curbs, etc.)

Evidence of improper modifications 
or removal of BMP?

See Additional Special Conditions or 
Features Check List Requirement

Form B

O
ff

ic
e 

U
se

: 
C

om
pl

et
e:

 _
__

__
__

Is
su

es
 C

or
re

ct
iv

e 
A

ct
io

n:
 _

__
__

__
R

e-
In

sp
ec

tio
n 

R
eq

ui
re

d:
 _

__
__

__
__

_

Dr
aw

do
w

n 
- D

ra
in

ag
e 

- V
ec

to
r R

isk
 - 

Pu
m

p 
O

ut
- 

Bl
oc

ka
ge

Hy
dr

au
lic

 F
un

ct
io

n 
- F

ai
lu

re
 - 

Se
di

m
en

t C
lo

gg
in

g
Ex

ce
ss

iv
e 

M
ow

in
g 

- H
er

bi
ci

de
 O

ve
ru

se
 - 

He
al

th
 o

f D
es

ire
d 

Ve
ge

ta
tio

n 
- 

D
at

e:
 _

__
__

__
__

__
__

__
__

P
ro

je
ct

:  
 _

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_

 S
 =

 S
at

is
fa

ct
or

y

In
sp

ec
to

r:
 _

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

If 
Ye

s,
 a

tta
ch

 F
or

m
 B

 fo
r P

ro
je

ct
.

D
ra

in
ag

e
Er

os
io

n
Ve

ge
ta

tio
n

S
ta

rt
 T

im
e:

 _
__

__
__

__
__

__
__

A
dd

re
ss

: _
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

S
to

p 
T

im
e:

 _
__

__
__

__
__

__
__

 D
 =

 D
ef

ic
ie

nt

P
ag

e 
__

__
_ 

of
 _

__
__

_

G
en

er
al

Tr
as

h 
an

d 
De

br
is 

- I
m

pr
op

er
 

M
od

ifi
ca

tio
ns

 - 
Da

m
ag

e

Sp
ec

ia
l 

Fe
at

ur
es

* =
 R

ef
er

 to
 F

or
m

 B
 (

S
pe

ci
al

s)
 

   
   

an
d/

or
 F

or
m

 C
 (

N
ot

es
).



St
or

m
 W

at
er

 Q
ua

lit
y 

Sp
ec

ia
l F

ea
tu

re
 M

ai
nt

en
en

ce
 C

he
ck

 L
is

t

P
ag

e 
__

__
_ 

of
 _

__
__

In
sp

ec
tio

n 
S

ta
tu

s 
C

od
es

:

 S
 =

 S
at

is
fa

ct
or

y
* 

- 
S

ee
 N

ot
es

 o
n 

F
or

m
 C

 D
 =

 D
ef

ic
ie

nt

R
e

fe
re

n
ce

 c
o

d
e

S1
S2

S3
S4

S5
S6

S7
S8

S9
S1

0

A
dd

iti
on

al
S

pe
ci

al
M

ai
nt

en
an

ce
In

sp
ec

tio
n

C
rit

er
ia

l

B
M

P
 I

D
:

O
ff

ic
e 

U
se

: 
C

om
pl

et
e:

 _
__

__
__

Is
su

es
 C

or
re

ct
iv

e 
A

ct
io

n:
 _

__
__

__
R

e-
In

sp
ec

tio
n 

R
eq

ui
re

d:
 _

__
__

__
__

_

A
dd

re
ss

: 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

D
at

e:
 _

__
__

__
__

__
__

__
__

S
ta

rt
 T

im
e:

 _
__

__
__

__
__

__
__

__

S
to

p 
T

im
e:

 _
__

__
__

__
__

__
__

__

In
sp

ec
to

r:
 _

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

P
ro

je
ct

: 
  

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

Add special inspection requirements in 
addition to Form A here.

Add special inspection requirements in 
addition to Form A here.

Add special inspection requirements in 
addition to Form A here.

Add special inspection requirements in 
addition to Form A here.

Add special inspection requirements in 
addition to Form A here.

Add special inspection requirements in 
addition to Form A here.

Add special inspection requirements in 
addition to Form A here.

Add special inspection requirements in 
addition to Form A here.

Add special inspection requirements in 
addition to Form A here.

Add special inspection requirements in 
addition to Form A here.

S1
1

Add special inspection requirements in 
addition to Form A here.

Sp
ec

ia
l F

ea
tu

re
 o

r C
on

di
tio

ns



Fo
rm

 C
St

or
m

 W
at

er
 Q

ua
lit

y 
Fe

at
ur

e 
M

ai
nt

en
en

ce
 C

he
ck

 L
is

t
- I

ns
pe

ct
io

n 
N

ot
es

 -

P
ro

je
ct

: 
  

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

A
dd

re
ss

: 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

B
M

P
 I

D
:

D
at

e:
 _

__
__

__
__

__
__

__
__

In
sp

ec
to

r:
 _

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

R
ef

er
en

ce
 

C
od

e
N

ot
es

P
ag

e 
__

__
_ 

of
 _

__
__



FACT SHEET‐ BIORETENTION 
 
BIORETENTION 
Also know as: Street rain garden, roadside bioretention, and bioretention cell 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DESCRIPTION 
 
The bioretention area best management practice (BMP) functions as a soil and plant‐based 
filtration and infiltration feature that removes pollutants through a variety of natural physical, 
biological, and chemical treatment processes.  
 
ADVANTAGES  
 

• Achieves both water quality and volume capture objectives. 
• Bioretention areas provide storm water treatment that enhances the quality of 

downstream water bodies by using natural processes. 
• The vegetation provides shade and wind breaks, absorbs noise, reduces heat island 

effects and improves an area's landscape. 
• Bioretention provides habitat for birds and attracts other pollinators like butterflies and 

bees. 
• Does not interrupt utility installation. 
• Does not interfere with tree planting. 

 
 

A‐64  City of Santa Rosa and County of Sonoma
 



FACT SHEET‐ BIORETENTION 
 
LIMITATIONS 
 
• Bioretention is not recommended for areas where street slopes exceed 10%. 
• Should not be used in areas of known contamination. If soil and/or groundwater 

contamination is present on the site or within a 100’ radius of the proposed BMP location, 
the North Coast Regional Water Quality Control Board will need to be contacted and the 
site reviewed.  

• Should not be used in areas of high groundwater. In general a minimum of 2’ of clearance 
should be provided between the bottom of the bioretention cell and seasonal high 
groundwater. 

• Should not be used in areas of slope instability where infiltrated storm water may cause 
failure. Slope stability should be determined by a licensed geotechnical engineer.  

• Do not use in locations that can negatively impact building foundation or footings. Location 
shall be approved by a licensed Geotechnical Engineer. 

 
KEY DESIGN FEATURES 
 
ALL BIORETENTION 
 

• Structural  soil  should  be  used  within  the  bioretention  area  requiring  load  bearing 
capacity (adjacent to roadways and/or buildings.)  

• Structural soil shall be installed as described in Reference Document E. 
• Some BMPs may not require the use of structural soil and a more organic type planting 

soil and/or treatment media may be used in its place. It may be possible in some cases 
to use native soil or to amend the native soil so that it is suitable.  Use of non‐structural 
soil will depend on evaluation of the criteria  in “Chapter 4‐Site Assessment” as well as 
consideration of structural needs and may require evaluation by a licensed Geotechnical 
Engineer. 

• Native soil should remain uncompacted to preserve  infiltration capacity. Fence off the 
area during construction to protect it from compaction.  

• Bottom of bioretention should be unlined to allow infiltration into native soil.  
• Moisture barrier must be  installed to protect road sub‐base and any trenches adjacent 

to the bioretention area.  
• If used, pervious concrete shall be designed and installed as described in Appendix G. 
• If  used,  porous  gutter  must  be  protected  during  construction  to  prevent  sediment 

loading. 
• If the porous gutter design option  is used additional trash and sediment capture BMPs 

may be required 
• A curb opening type design may be used  in place of a porous gutter  if appropriate for 

the project.  
• Bioretention areas  shall be planted with plants  from  the approved plant and  tree  list 

included in Appendix F and shall be planted to achieve 51% cover. 

A‐65  Low Impact Development Technical Design Manual
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• All  bioretention  areas  shall  be  designed with  a  designated  high  flow  bypass  inlet  for 
storms larger than the design storm.  

• 6” perforated pipe to be installed at a depth of 6” below road structural section.  
• Perforated pipe shall be installed in straight runs. 
• The  volume  below  the  perforated  pipe must  be  sufficient  to  hold  and  infiltrate  the 

design volume.  
 
SIZING DESIGN‐ GOAL AND REQUIREMENTS 

 
• The design goal for all bioretention areas is to capture (infiltration and/or reuse) 100% 

of the volume of runoff generated by the 85th percentile 24 hour storm event. This is a 
retention requirement. If 100% volume capture is achieved than no additional 
treatment is required.  

• If the design goal is not achievable, then the bioretention area sizing requirement is: 
o Water Quality Treatment of 100% of the flow generated by the 85th percentile 

24 hour storm event, as calculated using the Rational Method and a known 
intensity of 0.20 inches per hour, and 

o Volume Capture (infiltration and/or reuse) of the increase in volume of storm 
water due to development generated by the 85th percentile 24 hour storm 
event. This is a retention requirement. 

• All  calculations  shall  be  completed  using  the  “Storm Water  Calculator”  available  at 
www.srcity.org/stormwaterLID. 

 
INSPECTION AND MAINTENANCE REQUIREMENTS 
 
A maintenance plan shall be provided with the Final SUSMP. The maintenance plan shall include 
recommended maintenance practices, state the parties responsible for maintenance and 
upkeep, specify the funding source for ongoing maintenance with provisions for full 
replacement when necessary and provide site specific inspection checklist.  
 
At a minimum maintenance shall include the following: 

• Dry street sweeping upon completion of construction 
• Dry street sweeping annually, and 

o When water is observed flowing in the gutter during a low intensity storm.  
o Algae is observed in the gutter. 
o Sediment/debris covers 1/3 of the gutter width or more. 

• Inspect twice annually for sedimentation and trash accumulation in the gutter. 
Obstructions and trash shall be removed and properly disposed of. 

• Inspect twice during the rainy season for ponded water. 
• Pesticides and fertilizers shall not be used in the bioretention area. 
• Plants should be pruned, weeds pulled and dead plants replaced as needed. 

 



PL
A
N
TE
R 
ST
RI
P 
BI
O
RE

TE
N
TI
O
N
‐ C

H
EC

KL
IS
T 

  
 

 
 

 
 

 
A
‐6
7 

Ci
ty
 o
f S
an
ta
 R
os
a 
an
d 
Co

un
ty
 o
f S
on

om
a 

 Pl
an

te
r 
St
ri
p 
Bi
or
et
en

ti
on

 
 

 
 

 
 

 
 

D
at
e 
of
 In
sp
ec
tio

n:
  

   
   
   
   
   
   
   
   
 

 
 

In
sp
ec
tio

n 
an
d 
M
ai
nt
en

an
ce
 C
he

ck
lis
t 

 
 

 
 

 
 

In
sp
ec
to
r(
s)
:  
 

 
 

 
 

 

(a
ka

: S
tr
ee
t R

ai
n 
G
ar
de

n,
 R
oa
ds
id
e 
Bi
or
et
en

tio
n,
 B
io
re
te
nt
io
n 
Ce

ll)
  

 
 

 
 

BM
P 
ID
 #
: 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Pr
op

er
ty
 O
w
ne

r:
   

 
 

 
 

  Lo
ca
tio

n 
D
es
cr
ip
tio

n:
  

 
 

 
 

 
 

 
 

 
 

  Ty
pe

 o
f I
ns
pe

ct
io
n:
  �
 P
re
‐r
ai
ny

 S
ea
so
n 
(P
RS
)  
  �
 R
ai
ny

 S
ea
so
n 
(R
S)
  �
 A
ft
er
‐r
ai
ny

 S
ea
so
n 
(A
RS
)  

  Th
is
 In
sp
ec
tio

n 
an

d 
M
ai
nt
en
an

ce
 C
he
ck
lis
t i
s 
to
 b
e 
us
ed

 in
 c
on

ju
nc
tio

n 
w
ith

 it
s 
co
rr
es
po

nd
in
g 
LI
D
 F
ac
ts
he
et
 a
nd

 M
ai
nt
en
an

ce
 P
la
n.
 P
le
as
e 
re
vi
ew

 
th
es
e 
do

cu
m
en
ts
 b
ef
or
e 
pe
rf
or
m
in
g 
th
e 
fie

ld
 in
sp
ec
tio

n.
  

 

 

In
sp
ec
ti
on

 
Ca

te
go
ry
 

 

W
he

n 
to
 

In
sp
ec
t 

 

M
ai
nt
en

an
ce
 Is
su
e 

Is
 th

e 
Is
su
e 

Pr
es
en

t?
 

Re
qu

ir
e 
M
ai
nt
en

an
ce
 

Co
m
m
en

ts
 (D

es
cr
ib
e 
m
ai
nt
en

an
ce
 

co
m
pl
et
ed

 a
nd

 if
 n
ee
de

d 
m
ai
nt
en

an
ce
 w
as
 

no
t c
on

du
ct
ed

, n
ot
e 
w
he

n 
it 
w
ill
 b
e 
do

ne
) 

Drainage 

 R
S 

Is
 th

er
e 
st
an
di
ng

 o
r p

oo
lin
g 
of
 

w
at
er
 in

 th
e 
Bi
or
et
en

tio
n 
ar
ea
 

af
te
r 
3 
da
ys
 o
f d

ry
 w
ea
th
er
? 

 
• 

Ch
ec
k 
pe

rf
or
at
ed

 p
ip
e 
ou

tle
t f
or
 

ob
st
ru
ct
io
n 
or
 d
am

ag
e.
 *
 

• 
Fl
us
h 
pe

rf
or
at
ed

 p
ip
e 
to
 r
em

ov
e 

ob
st
ru
ct
io
ns
/s
ed

im
en

t.
 *
 

• 
Re

m
ov
e 
an
d 
re
pl
ac
e 
th
e 
fir
st
 fe

w
 in
ch
es
 o
f 

to
ps
oi
l. 

• 
Re

m
ov
e 
so
il 
an
d 
in
sp
ec
t p

er
fo
ra
te
d 
pi
pe

. 
Re

pa
ir
 o
r 
re
pl
ac
e 
pe

rf
or
at
ed

 p
ip
e,
 r
ep

la
ce
 

w
ith

 n
ew

 s
oi
l a
nd

 r
eg
ra
de

. 

 

Is
 w
at
er
 n
ot
 d
ra
in
in
g 
in
to
 c
at
ch
 

ba
si
n 
fr
om

 th
e 
ov
er
flo

w
 p
ip
e 

du
ri
ng

 a
 h
ig
h 
in
te
ns
ity

 s
to
rm

? 
* 

PR
S 

RS
 

A
RS

 

Is
 th

er
e 
se
di
m
en

t v
is
ib
le
 in

 th
e 

gu
tt
er
? 

 
• 

In
 d
ry
 w
ea
th
er
, u
se
 a
 m

ec
ha
ni
ca
l s
w
ee
pe

r 
or
 a
 V
ac
to
r t
ru
ck
 to

 c
le
an

 g
ut
te
r 
pa
n.
 

 

RS
 

Is
 th

er
e 
w
at
er
 fl
ow

in
g 
in
 th

e 
pe

rv
io
us
 c
on

cr
et
e 
gu
tt
er
 s
ec
tio

n 
du

ri
ng

 a
 lo
w
 in
te
ns
ity

 s
to
rm

? 
* 

 
• 

In
 w
et
 w
ea
th
er
, u
se
 a
 V
ac
to
r t
ru
ck
 to

 
cl
ea
n 
gu
tt
er
 p
an
.  

 

 
 

 
 

 

* 
If 
pe

rf
or
at
ed

 p
ip
e 
is
 p
re
se
nt
. 



PL
A
N
TE
R 
ST
RI
P 
BI
O
RE

TE
N
TI
O
N
‐ C

H
EC

KL
IS
T 

  
 

 
 

 
 

 
A
‐6
8 

Ci
ty
 o
f S
an
ta
 R
os
a 
an
d 
Co

un
ty
 o
f S
on

om
a 

     In
sp
ec
ti
on

 
Ca

te
go
ry
 

W
he

n 
to
 

In
sp
ec
t 

 

M
ai
nt
en

an
ce
 Is
su
e 

Is
 th

e 
Is
su
e 

Pr
es
en

t?
 

Re
qu

ir
e 
M
ai
nt
en

an
ce
 

Co
m
m
en

ts
 (D

es
cr
ib
e 
m
ai
nt
en

an
ce
 c
om

pl
et
ed

 
an
d 
if 
ne

ed
ed

 m
ai
nt
en

an
ce
 w
as
 n
ot
 c
on

du
ct
ed

, 
no

te
 w
he

n 
it 
w
ill
 b
e 
do

ne
) 

Erosion  

RS
 

A
RS

 
Is
 th

er
e 
un

de
r 
cu
tt
in
g 
or
 

w
as
ho

ut
s 
al
on

g 
th
e 
si
de

w
al
ks
 

an
d/
or
 c
ur
bs
 a
bu

tt
in
g 
th
e 

pl
an
te
r 
st
ri
p?

 

 
• 
Fi
ll 
in
 e
ro
de

d 
ar
ea
s 
an
d 
re
gr
ad
e.
 

 

RS
 

A
RS

 
Is
 th

er
e 
ch
an
ne

liz
at
io
n 
(g
ul
ly
) 

fo
rm

in
g 
al
on

g 
th
e 
le
ng
th
 o
f t
he

 
pl
an
te
r 
ar
ea
? 

 
• 
Fi
ll 
in
 e
ro
de

d 
ar
ea
s 
an
d 
re
gr
ad
e.
  

 

RS
 

A
RS

 
Is
 th

er
e 
ac
cu
m
ul
at
io
n 
of
 

se
di
m
en

t (
sa
nd

, d
ir
t,
 m

ud
) i
n 

th
e 
pl
an
te
r?
 

 
• 
Re

m
ov
e 
se
di
m
en

t a
nd

 c
he

ck
 th

e 
gr
ad
in
g.
  A

dd
 r
ep

la
ce
m
en

t s
oi
l 

an
d/
or
 m

ul
ch
.  

 

PR
S 

RS
 

A
RS

 

Is
 th

e 
m
ul
ch
 u
ne

ve
nl
y 

di
st
ri
bu

te
d 
in
 th

e 
pl
an
te
r a

re
a?

 
• 
Re

di
st
ri
bu

te
 a
nd

 a
dd

 a
dd

iti
on

al
 

m
ul
ch
 if
 n
ee
de

d.
 

• 
Re

gr
ad
e 
pl
an
te
r a

re
a.
 

 

PR
S 

RS
 

A
RS

 

A
re
 th

er
e 
vo
id
s 
or
 d
ee
p 
ho

le
s 

pr
es
en

t?
 

Is
 th

er
e 
se
di
m
en

t p
re
se
nt
 in

 th
e 

ca
tc
h 
ba
si
n 
an
d 
in
 th

e 
ov
er
flo

w
 

pi
pe

? 

 
• 
Ch

ec
k 
th
e 
pe

rf
or
at
ed

 p
ip
e 
fo
r 

da
m
ag
e.
* 

 

PR
S 

RS
 

A
RS

 

Is
 th

er
e 
ev
id
en

ce
 o
f a

ni
m
al
 

ac
tiv

ity
 s
uc
h 
as
 h
ol
es
 o
r 
di
rt
 

m
ou

nd
s 
fr
om

 d
ig
gi
ng

 o
r 

bo
rr
ow

in
g?
 

 
• 
Re

pa
ir
 a
nd

 fi
ll 
in
 d
am

ag
e 
ar
ea
s.
 

• 
Ro

de
nt
 c
on

tr
ol
 a
ct
iv
iti
es
 m

us
t b

e 
in
 

ac
co
rd
an
ce
 w
ith

 a
pp

lic
ab

le
 la
w
s 

an
d 
do

 n
ot
 a
ff
ec
t a

ny
 p
ro
te
ct
ed

 
sp
ec
ie
s.
  

 

* 
If 
pe

rf
or
at
ed

 p
ip
e 
is
 p
re
se
nt
. 

   



PL
A
N
TE
R 
ST
RI
P 
BI
O
RE

TE
N
TI
O
N
‐ C

H
EC

KL
IS
T 

  
 

 
 

 
 

 
A
‐6
9 

Ci
ty
 o
f S
an
ta
 R
os
a 
an
d 
Co

un
ty
 o
f S
on

om
a 

     In
sp
ec
ti
on

 
Ca

te
go
ry
 

W
he

n 
to
 

In
sp
ec
t 

M
ai
nt
en

an
ce
 Is
su
e 

Is
 th

e 
Is
su
e 

Pr
es
en

t?
 

Re
qu

ir
e 
M
ai
nt
en

an
ce
 

Co
m
m
en

ts
 (D

es
cr
ib
e 
m
ai
nt
en

an
ce
 c
om

pl
et
ed

 
an
d 
if 
ne

ed
ed

 m
ai
nt
en

an
ce
 w
as
 n
ot
 c
on

du
ct
ed

, 
no

te
 w
he

n 
it 
w
ill
 b
e 
do

ne
)

Vegetation 

PR
S 

RS
 

A
RS

 

Is
 th

e 
ve
ge
ta
tio

n 
cl
og
gi
ng

 th
e 

in
le
t f
lo
w
 a
re
as
? 
 

 
• 
Tr
im

 a
nd

/o
r 
re
m
ov
e 
th
e 
ex
ce
ss
 

ve
ge
ta
tio

n.
 

 

PR
S 

RS
 

A
RS

 

Is
 th

e 
m
ul
ch
 d
is
tr
ib
ut
ed

 
ev
en

ly
 th

ro
ug
ho

ut
 th

e 
pl
an
te
r 

ar
ea
? 
 

 
• 
Re

di
st
ri
bu

te
 a
nd

 a
dd

 a
dd

iti
on

al
 

m
ul
ch
 if
 n
ee
de

d.
 

• 
Re

gr
ad
e 
pl
an
te
r a

re
a.
 

 

PR
S 

RS
 

A
RS

 

A
re
 th

er
e 
de

ad
 o
r 
dr
y 

pl
an
ts
/w

ee
ds
? 
 

Is
 th

e 
ve
ge
ta
tio

n 
ov
er
 g
ro
w
n?

  

 
• 
Re

m
ov
e 
de

ad
 a
nd

/o
r 
dr
y 

ve
ge
ta
tio

n.
 R
ep

la
ce
 a
s 
ne

ed
ed

. 
• 
Re

m
ov
e 
or
 tr
im

 a
ny

 v
eg
et
at
io
n 
th
at
 

is
 c
au
si
ng

 a
 v
is
ua
l b
ar
ri
er
, t
ri
p,
 a
nd

 
or
 o
bs
tr
uc
tio

n 
ha
za
rd
.  

 

       



PL
A
N
TE
R 
ST
RI
P 
BI
O
RE

TE
N
TI
O
N
‐ C

H
EC

KL
IS
T 

  
 

 
 

 
 

 
A
‐7
0 

Ci
ty
 o
f S
an
ta
 R
os
a 
an
d 
Co

un
ty
 o
f S
on

om
a 

   In
sp
ec
ti
on

 
Ca

te
go
ry
 

W
he

n 
to
 

In
sp
ec
t 

M
ai
nt
en

an
ce
 Is
su
e 

Is
 th

e 
Is
su
e 

Pr
es
en

t?
 

Re
qu

ir
e 
M
ai
nt
en

an
ce
 

Co
m
m
en

ts
 (D

es
cr
ib
e 
m
ai
nt
en

an
ce
 c
om

pl
et
ed

 
an
d 
if 
ne

ed
ed

 m
ai
nt
en

an
ce
 w
as
 n
ot
 c
on

du
ct
ed

, 
no

te
 w
he

n 
it 
w
ill
 b
e 
do

ne
) 

BMP General 

PR
S 

RS
  

A
RS

 

Is
 th

er
e 
de

br
is
/t
ra
sh
 in

 th
e 

pl
an
te
r 
ar
ea
? 
 

 
• 
Re

m
ov
e 
al
l t
ra
sh
 a
nd

 d
eb

ri
s.
 

 

PR
S 

RS
  

A
RS

 

Is
 g
ra
ff
iti
 p
re
se
nt
? 

 
• 
Re

m
ov
e 
al
l g
ra
ff
iti
 fr
om

 th
e 
ar
ea
. 

 

PR
S 

RS
 

A
RS

 

A
re
 th

er
e 
m
is
si
ng

 o
r 
di
st
ur
be

d 
ae
st
he

tic
s 
fe
at
ur
es
? 

 
• 
Re

pl
ac
e 
an
d/
or
 r
ep

os
iti
on

 
ae
st
he

tic
s 
fe
at
ur
es
 to

 o
ri
gi
na
l 

pl
ac
em

en
t.
  

• 
Pl
ac
em

en
t s
ho

ul
d 
no

t d
is
ru
pt
 fl
ow

 
ch
ar
ac
te
ri
st
ic
s/
de

si
gn
. 

 

PR
S 

RS
 

A
RS

 

Is
 th

e 
ve
ge
ta
tio

n 
ir
ri
ga
tio

n 
fu
nc
tio

na
l?
 

 
• 
Re

pa
ir
ed

 b
ro
ke
n 
m
is
si
ng

 s
pr
ay
/d
ri
p 

em
itt
er
s.
  

• 
Re

po
si
tio

n 
an
d/
or
 a
dj
us
t t
o 

el
im

in
at
e 
ov
er
 s
pr
ay
 a
nd

/o
r 
ov
er
 

w
at
er
in
g.
 

 

PR
S 

RS
 

A
RS

 

A
re
 th

e 
ae
st
he

tic
 fe

at
ur
es
 

fir
m
ly
 s
ec
ur
ed

 in
 p
la
ce
d?

  
 

• 
Re

pa
ir
 a
nd

/o
r 
re
pl
ac
e 
lo
os
e 
or
 

da
m
ag
e 
fe
at
ur
es
. 

 

PR
S 

RS
 

A
RS

 

Ch
ec
k 
fo
r 
da
m
ag
e 
si
de

w
al
k,
 

cu
rb
, g
ut
te
r,
 a
nd

 c
at
ch
 b
as
in
 

in
cl
ud

in
g 
up

lif
t a

nd
 s
et
tli
ng
. 

 
• 
Re

m
ov
e 
an
d 
re
pl
ac
e 
da
m
ag
ed

 
ar
ea
s.
  

 

   



r(>A 

1 =====-==-= ROAD --------------+--------1 
--------------------------EDGE OF PAVEMENT I I 

w 
...J 
co 
<( 

S2 (/) 
...JO 

I 
(l_ a::: 
~ 

(l_ <( HIG~I z 

I 
<( 0 
a:::z 1 179 

~I· ►· - 1% 
w <( N 
(l_ I­
I Cl) 

ti LENGTH PER NOTE 1 :'; i 
MIN, (2% RECOMMENDED) · ► HIGH FLOW 

BYPASS INLET 

t 
lc:.A PLAN NOTES: 

1. IF SWALE PROVIDES TREATMENT, LENGTH SHALL BE 
DESIGNED TO PROVIDE 12 MINUTES OF CONTACT TIME IF 
FLOW ENTERS UNIFORMLY ALONG LENGTH. LENGTH 
SHALL PROVIDE 5 MINUTES OF CONTACT TIME IF 90% OR 
MORE OF THE FLOW ENTERS AT THE UPSTREAM END. 

2. SOIL TO BE SPECIFIED BY DESIGN ENGINEER TO MEET 
1' VOLUME CAPTURE AND GOVERNING AGENCY 

REQUIREMENTS IF NON-STRUCTURAL SOIL SELECTED ROAD Ml~ . IS 
.c:::,.. 

(~--0~ 
A CUTOFF WALL IS REQUIRED IN PLACE OF A MOISTURE 

-- «~ 
~'7,1-
►~~ BARRIER. . ,Y/,'0~~ 3. 

'-'' 
,... 
~~~ 

SWALE MUST CONVEY HIGH FLOWS PER GOVERNING 
;.,i ~' ~< AGENCY DESIGN STANDARDS. 

..<.=~
" 

'""---"-=- ~}._~' 
~~ 
-~~~ ~ 

-~7/ 
''((-
'7); VOLUME CAPTURE 

PER NOTE 2 10 MIL PLASTIC 
MOISTURE BARRIER - PRIORITY 1 AS REQUIRED. SEE 
NOTE 2. ROADSIDE BIORETENTION 

NOTE 3 
,.,, .,, .,, .,, .,, . ~- UNDISTURBE - NO CURB AND GUTTER 
'«<.."«'.'$v/• 7',.,.'v',. r NATIVE SOIL SCALE: NONE IDATE:03/29/17 

SECTION A-A DWN. 0/T P1-02 Not to Scale ICHK. HM 



APPENDIX F 
 

 

 

 

 

 

 

PLANT AND TREE LISTS 

 2020 Storm Water Low Impact Development Technical Design Manual  

 



AP
PE
N
DI
X 
F

Bo
ta
ni
ca
l N

am
e

Co
m
m
on

 N
am

e

Lo
w 

Zo
ne Mi

d Z
on

e Hig
h Z

on
e Ve

ge
tat

ed
 Sw

ale
s

Bio
ret

en
tio

n
Ex

ten
de

d D
ete

nti
on

 Ba
sin

Ve
ge

tat
ed

 Bu
ffe

r

Co
ns

tru
cte

d W
etl

an
d

To
ler

ate
s S

atu
rat

ion

Dr
ou

gh
t T

ole
ran

t

W
UC

OL
S Lik

ely
 W

UC
OL

S i
f n

ot 

rat
ed

O
th
er
 N
ot
es

G
ra
ss
es
 a
nd

 G
ra
ss
‐li
ke
 P
la
nt
s

Ag
ro
st
is 
ex
ar
at
a

sp
ik
e 
be

nt
gr
as
s

X
X

Ye
s

Ye
s

Ye
s

N
R

M
Al
op

ec
ur
us
 a
eq

ua
lis

sh
or
t a

w
n 
fo
xt
ai
l

X
X

Ye
s

Ye
s

N
R

M
`

Al
op

ec
ur
us
 sa

cc
at
us

Pa
ci
fic
 fo

xt
ai
l

X
X

Ye
s

Ye
s

N
R

M
Br
om

us
 c
ar
in
at
us

Ca
lif
or
ni
a 
br
om

e
X

X
Ye
s

Ye
s

Ye
s

N
R

L
Ca
re
x 
ba
rb
ar
a e

Sa
nt
a 
Ba

rb
ar
a 
se
dg
e

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
N
ot
 fo

r f
ul
l s
un

Ca
re
x 
br
ev
ic
au
lis

sh
or
t s
te
m
 se

dg
e

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
Sh
or
t t
ur
f‐l
ik
e 
gr
ow

th
 h
ab
it 

Ca
re
x 
de

ns
a

de
ns
e 
se
dg
e

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
Ca
re
x 
de

w
ey
an
na

De
w
ey
 se

dg
e

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
Ca
re
x 
di
vu
lsa

Be
rk
el
ey
 se

dg
e

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
N
ot
 a
 n
at
iv
e.
 M

ist
ak
en

ly
 so

ld
 a
s t
he

 n
at
iv
e 
C.
 tu

m
ul
ic
ol
a

Ca
re
x 
ob

nu
pt
a

slo
ug
h 
se
dg
e

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
Ca
re
x 
pa
ns
a

Ca
lif
or
ni
a 
m
ea
do

w
 se

dg
e

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
Ca
re
x 
ru
pe

st
ris

cu
rly

 se
dg
e

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
Ca
re
x 
st
ip
at
a

sa
w
be

ak
 se

dg
e

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
Ca
re
x 
su
bf
us
ca

ru
st
y 
se
dg
e

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
Ca
re
x 
te
st
ac
ea

N
ew

 Z
ea
la
nd

 o
ra
ng
e 
se
dg
e

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
Ca
re
x 
tu
m
ul
ic
ol
a

fo
ot
hi
ll 
se
dg
e

X
X

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
Ca
re
x 
ve
sic

ar
ia

in
fla
te
d 
se
dg
e

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
Da

nt
ho

ni
a 
ca
lif
or
ni
ca

Ca
lif
or
ni
a 
oa
tg
ra
ss

X
X

Ye
s

Ye
s

Ye
s

N
R

L
De

sc
ha
m
ps
ia
 d
an
th
on

oi
de

s
an
nu

al
 h
ai
rg
ra
ss

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
R

L
Ca
n 
to
le
ra
te
 sa

tu
ra
tio

n 
if 
to
p 
so
il 
la
ye
r d

ra
in
s

De
sc
ha
m
ps
ia
 c
es
pi
to
sa

tu
ft
ed

 h
ai
rg
ra
ss

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
R

L
Ca
n 
to
le
ra
te
 sa

tu
ra
tio

n 
if 
to
p 
so
il 
la
ye
r d

ra
in
s

Di
st
ic
hl
is 
sp
ic
at
a

sa
lt 
gr
as
s

X
X

Ye
s

Ye
s

Ye
s

Ye
s

N
R

M
El
eo

ch
ar
is 
ac
ic
ul
ar
is

ne
ed

le
 sp

ik
e 
ru
sh

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
R

M
El
eo

ch
ar
is 
m
ac
ro
st
ac
hy
a

cr
ee
pi
ng

 sp
ik
e 
ru
sh

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
R

M
El
eo

ch
ar
is 
ov
at
a

ov
at
e 
sp
ik
e 
ru
sh

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
R

M
El
eo

ch
ar
is 
pa
lu
st
ris

cr
ee
pi
ng

 sp
ik
e 
ru
sh

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
R

M
El
ym

us
 g
la
uc
us

bl
ue

 w
ild

 ry
e

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

L
Fe
st
uc
a 
ca
lif
or
ni
ca

Ca
lif
or
ni
a 
fe
sc
ue

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

L
Ca
n 
to
le
ra
te
 sa

tu
ra
tio

n 
if 
to
p 
so
il 
la
ye
r d

ra
in
s

Fe
st
uc
a 
id
ah
oe

ns
is

bl
ue

 b
un

ch
gr
as
s

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

VL
Ca
n 
to
le
ra
te
 sa

tu
ra
tio

n 
if 
to
p 
so
il 
la
ye
r d

ra
in
s

Fe
st
uc
a 
ru
br
a

re
d 
fe
sc
ue

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

L
Ca
n 
be

 m
ow

ed
 a
s t
ur
f a
lte

rn
at
iv
e.
 C
an

 to
le
ra
te
 sa

tu
ra
tio

n 
if 
to
p 
so
il 
la
ye
r d

ra
in
s

G
ly
ce
ria

 o
cc
id
en

ta
lis

w
es
te
rn
 m

an
na
gr
as
s

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
R

H
Ho

rd
eu

m
 b
ra
ch
ya
nt
he

ru
m

m
ea
do

w
 b
ar
le
y

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
R

M
Ca
n 
to
le
ra
te
 sa

tu
ra
tio

n 
if 
to
p 
so
il 
la
ye
r d

ra
in
s

Ju
nc
us
 b
al
tic
us

Ba
lti
c 
ru
sh

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

H
Ju
nc
us
 b
uf
on

is
to
ad

 ru
sh

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

H
Ju
nc
us
 e
ffu

su
s

Pa
ci
fic
 ru

sh
X

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

H
Ju
nc
us
 e
ns
of
ol
iu
s

da
gg
er
 le
af
 ru

sh
X

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

H
Ju
nc
us
 p
at
en

s
bl
ue

 ru
sh

X
X

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

H
L

M
ay
 n
ot
 n
ee
d 
su
m
m
er
 ir
rig

at
io
n 
af
te
r e

st
ab
lis
hm

en
t

Ju
nc
us
 te

nu
is

sle
nd

er
 ru

sh
X

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

H
Ju
nc
us
 x
ip
hi
od

es
iri
s‐
le
av
ed

 ru
sh

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

H
Le
ym

us
 tr
iti
co
id
es

cr
ee
pi
ng

 w
ild

 ry
e

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

VL
Ca
n 
be

 m
ow

ed
. I
de

al
 p
la
nt
 fo

r m
an
y 
us
es
.

M
el
ic
a 
ca
lif
or
ni
ca

Ca
lif
or
ni
a 
m
el
ic

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
R

L
Ca
n 
to
le
ra
te
 sa

tu
ra
tio

n 
if 
to
p 
so
il 
la
ye
r d

ra
in
s

M
el
ic
a 
im

pe
rf
ec
ta

sm
al
l f
lo
w
er
ed

 m
el
ic

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
R

L
Ca
n 
to
le
ra
te
 sa

tu
ra
tio

n 
if 
to
p 
so
il 
la
ye
r d

ra
in
s

M
uh

le
nb

er
gi
a 
rig

en
s

de
er
gr
as
s

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

L
N
as
se
lla
 le
pi
da

fo
ot
hi
ll 
ne

ed
le
gr
as
s

X
Ye
s

Ye
s

Ye
s

Ye
s

VL
N
as
se
lla
 p
ul
ch
ra

pu
rp
le
 n
ee
dl
eg
ra
ss

X
Ye
s

Ye
s

Ye
s

Ye
s

VL
Ph

al
ar
is 
ca
lif
or
ni
ca

Ca
lif
or
ni
a 
ca
na
ry
 g
ra
ss

X
X

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
Pl
eu

ro
po

go
n 
ca
lif
or
ni
cu
s

se
m
ap
ho

re
 g
ra
ss

Ye
s

Ye
s

N
R

H
Sc
irp

us
 a
m
er
ic
an
us

th
re
e 
sq
ua
re

X
Ye
s

Ye
s

Ye
s

N
R

H
Sc
irp

us
 c
al
ifo

rn
ic
us

Ca
lif
or
ni
a 
bu

lru
sh

X
Ye
s

Ye
s

Ye
s

N
R

H
Ty
ph

a 
an
gu
st
ifo

lia
na
rr
ow

le
af
 c
at
ta
il

X
Ye
s

Ye
s

Ye
s

N
R

H
Ty
ph

a 
la
tif
ol
ia

ca
tt
ai
l

X
Ye
s

Ye
s

Ye
s

N
R

H

G
ra
ss
es
 a
nd

 G
ra
ss
‐li
ke
 P
la
nt
s

A‐
12

3



AP
PE
N
DI
X 
F

Bo
ta
ni
ca
l N

am
e

Co
m
m
on

 N
am

e

Lo
w 

Zo
ne

Mi
d Z

on
e

Hig
h Z

on
e

Ve
ge

tat
ed

 Sw
ale

s Bio
ret

en
tio

n
Ex

ten
de

d D
ete

nti
on

 Ba
sin

Ve
ge

tat
ed

 Bu
ffe

r Co
ns

tru
cte

d W
etl

an
d

To
ler

ate
s S

atu
rat

ion Dr
ou

gh
t T

ole
ran

t W
UC

OL
S

Lik
ely

 W
uc

ols

O
th
er
 N
ot
es

He
rb
ac
eo

us
 P
la
nt
s

Ac
hi
le
a 
m
ill
ef
ol
iu
m

co
m
m
on

 y
ar
ro
w

X
Ye
s

Ye
s

Ye
s

L
As
te
r s
p.

as
te
r

X
X

Ye
s

Ye
s

Ye
s

M
At
hy
riu

m
 fi
lix
‐fe

m
in
a

la
dy

 fe
rn

X
X

Ye
s

Ye
s

Ye
s

M
Bl
ec
hn

um
 sp

ic
an
t

de
er
 fe

rn
X

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

L
Ca
m
as
sia

 le
ic
ht
ili
ni
i

ca
m
as
 li
ly

X
X

Ye
s

Ye
s

Ye
s

N
R

H
Ca
m
as
sia

  q
ua
m
as
h

co
m
m
on

 c
am

as
X

X
Ye
s

Ye
s

Ye
s

N
R

H
Ep
ilo
bi
um

 c
an
um

Ca
lif
or
ni
a 
fu
sc
hi
a

X
Ye
s

Ye
s

Ye
s*

Ye
s

L
Er
io
go
nu

m
 fa
sc
ic
ul
at
um

 
fla
tt
op

 b
uc
kw

he
a t

X
Ye
s

Ye
s

Ye
s

L
Es
ch
sc
ho

lzi
a 
ca
lif
or
ni
ca

Ca
lif
or
ni
a 
po

pp
y

X
Ye
s

Ye
s

Ye
s

VL
Fr
ag
ar
ia
 c
hi
lo
en

sis
be

ac
h 
st
ra
w
be

rr
y

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
L

Th
is 
sp
ec
ie
s i
s a

da
pt
ed

 to
 lo
w
 w
at
er
 c
on

di
tio

ns
Iri
s d

ou
gl
as
ia
na

Do
ug
la
s i
ris

X
X

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

L
Lu
pi
nu

s b
ic
ol
or

m
in
ia
tu
re
 lu
pi
ne

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
R

L
To

le
ra
te
s s
at
ur
at
io
n 
in
 w
in
te
r o

nl
y

Lu
pi
nu

s p
ol
yp
hy
llu
s

la
rg
e 
le
af
 lu
pi
ne

X
X

Ye
s

Ye
s

Ye
s

Ye
s

N
R

M
sim

ila
r t
o 
Ru

ss
el
l h
yb
rid

s
M
im

ul
us
 g
ut
ta
tu
s

X
Ye
s

Ye
s

Ye
s

Ye
s

H
Po

ly
po

di
um

 c
al
ifo

rn
ic
um

Ca
lif
or
ni
a 
po

ly
po

dy
X

X
Ye
s

Ye
s

Ye
s

Ye
s

VL
Po

ly
po

di
um

 g
ly
cr
rh
iza

lic
or
ic
e 
fe
rn

X
X

Ye
s

Ye
s

Ye
s

Ye
s

VL
Po

ly
st
ic
hu

m
 c
al
ifo

rn
ic
um

Ca
lif
or
ni
a 
sw

or
d 
fe
rn

X
X

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

L
Po

ly
st
ic
hu

m
 m

un
itu

m
w
es
te
rn
 sw

or
d 
fe
rn

X
X

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

M
Pt
er
id
iu
m
n 
aq
ui
lin
um

br
ac
ke
n 
fe
rn

X
X

Ye
s

Ye
s

Ye
s

Ye
s

M
Si
sy
rin

ch
iu
m
 b
el
lu
m

bl
ue

‐e
ye
d 
gr
as
s

X
Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

VL
Si
sy
rin

ch
iu
m
 c
al
ifo

rn
ic
um

ye
llo
w
‐e
ye
d 
gr
as
s

X
X

Ye
s

Ye
s

Ye
s

Ye
s

M
Ve

ro
ni
ca
 li
w
an
en

sis
sp
ee
dw

el
l

X
Ye
s

Ye
s

Ye
s

M

He
rb
ac
eo

us
 P
la
nt
s

A‐
12

4

~ 



FACT SHEET‐ RAINWATER HARVESTING 
 

RAINWATER HARVESTING 
Also know as: Rain Barrel, Cistern, and Rainwater Collection 

 

 
 
DESCRIPTION 
 
Rainwater harvesting is the practice of collecting and using rainwater from impervious surfaces 
such as roofs and patios. Rain barrels, or cisterns, are containers or tanks, designed to capture 
rainwater runoff from roofs later used for irrigation. Rain barrels are inexpensive, easy to 
install and maintain, and well suited for small‐scale residential sites. Cisterns are larger than 
rain barrels and can be installed above or below ground depending upon design requirements 
and site conditions.  
 
ADVANTAGES  
 

• Can provide volume capture. 
• Can be used as part of a treatment train with other BMPs. 
• Low maintenance requirements (for above ground installations). 
• Good for sites where infiltration is limited. 
• Provides another source for irrigation water. 
• Prioritized as a “Universal LID feature.”  

 
LIMITATIONS 
 

• Limited storage capacity. 
• Does not provide water quality treatment.  
• May require infrastructure (pumps or valves) to use stored water. 
• Inadequate maintenance can result in mosquito breeding and/or algae production. 
• May require building permits. Contact the governing agency for requirements. 
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FACT SHEET‐ RAINWATER HARVESTING 
 

 
KEY DESIGN FEATURES 
 

• Roof surfaces shall not include copper or materials treated with fungicides or herbicides. 
• Gutters must be fully screened and installed at continuous grade. 
• Storage containers,  tank  liners, and  tank coatings must be  listed as  food grade, or be 

approved for potable water storage.  
• Containers must be opaque, water tight, vented, completely covered and screened. 
• Screen all openings. 
• For above‐ground systems, spigot and/or hose bib for 

drawing water must be at least 2 inches from the bottom 
and must be labeled “NONPOTABLE”. 

• Overflow device must be equal in size to the total of all 
inlets and must lead to an approved discharge location with 
approved air gap. 

• First flush diverter must be automatic self‐draining with a 
clean out. 

• Safety labels (non‐potable, vector hazard, drowning hazard 
icons). 

• Outdoor spigots must have an atmospheric vacuum breaker 
attached. 

• Prior to installation, roofs must be cleaned, and downspouts disconnected from the 
storm drain system. 

• All municipal water service lines to facilities with rainwater harvesting systems require 
the installation of an approved backflow prevention device. This condition may be met if 
the backflow prevention was installed as part of the fire sprinkler system. 

• Not permitted within the front yard setback.   
• Tanks up to 8 feet in height are permitted within the rear and side yard setbacks. 
• Tanks in excess of 8 feet in height, shall be subject to the same setbacks as a 

detached residential accessory structure.  
• Both  rain barrels and above‐ground  cisterns must be  sited  in a  stable,  flat area. Rain 

barrels and cisterns may not block the path of travel for fire safety access. 
• Overflow locations, which can include rain gardens, additional rain barrels or cisterns, or 

a discharge point  to  the storm drain system, must be designed  to both direct outflow 
away from building foundations and prevent nuisance flows to adjacent properties.  

• Overflow may not discharge water across a public right‐of‐way.  
• Tanks should be placed in a cool or shaded area to avoid algal growth. 
• Regular use of the water stored in systems between rain events is critical to ensure that 

storage is available for the next storm event.
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SIZING DESIGN GOALS AND REQUIREMENTS  

 
• The design goal for rain water harvesting is to capture 100% of the runoff volume 

generated by the 85th percentile 24 hour storm event. 100% volume capture has been 
established as the ideal condition. If achieved, all requirements are satisfied and no 
additional treatment is required. This is a retention requirement. 

• If the design goal is not achievable, then the rain water harvesting sizing requirement is: 
• Volume Capture of the increase in volume of storm water due to development 

generated by the 85th percentile 24 hour storm event. 
• All calculations shall be completed using the “Storm Water Calculator” available at 

www.srcity.org/stormwaterLID. 
 
INSPECTION AND MAINTENANCE REQUIREMENTS 
 
A maintenance plan shall be provided with the Final SUSMP. The maintenance plan shall include 
recommended maintenance practices, state the parties responsible for maintenance and 
upkeep, specify the funding source for ongoing maintenance with provisions for full 
replacement when necessary and provide site specific inspection checklist. At a minimum 
maintenance shall include the following: 
 

• Inspect twice annually to confirm that all the parts are operable and not leaking.  
• Debris and clear all screens to prevent mosquitoes and other vectors from breeding.  
• Clean tanks annually with a non‐toxic cleaner, such as vinegar and dispose of wash 

water in a sink, bathtub or sewer cleanout. 
• Test all backflow prevention assemblies annually by the system owner using an 

approved certified tester. 
• Regular use of the water stored in systems between rain events is critical to ensure that 

storage is available for the next storm event. 
• Clear roof gutter screens. 
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PROPOSED SWLID EXHIBIT - EAST PARCEL
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DMA # AREA (SF) NET AREA*
(SF)

CN
POST*

C
POST*

PROPOSED BMP SIZE

6 105,934 93,996 86.9 0.43
AREA = 1,302 SF  (0.5' PONDING)
DEPTH = 1.5 FT (TREATMENT) + 4.0 FT (CAPTURE) = 5.5 FT

7 55,285 54,517 86.8 0.44
AREA =  665 SF (0.5' PONDING)
DEPTH = 1.5 FT (TREATMENT) + 4.0 FT (CAPTURE) = 5.5 FT

8 85,757 67,049 86.2 0.40
AREA =  1250 SF (0.5' PONDING)
DEPTH = 1.5 FT (TREATMENT) + 4.0 FT (CAPTURE) = 5.5 FT

10 8,633 8,633 91.4 0.53
ON-SITE OFFSET VOLUME = 345 CU. F T.
(AVAILABLE CAPACITY IN BMP'S 1-8)

13 14,590 14,590 80.1 0.25
AREA =  360 SF (NO PONDING)
DEPTH = 1.5 FT (TREATMENT) + 4.0 FT (CAPTURE) = 5.5 FT

6, 7, 8,
9

51,397 51,397 98.0 0.90
ROOF RAINWATER HARVESTING
MIN. STORAGE VOLUME REQD: 4,082 CU. FT. (30,600 GAL)
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