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1.0 INTRODUCTION
1.1. Purpose of the Manual
Under most existing conditions, storm water runoff from urban areas picks up pollutants as it
flows across roofs, sidewalks, driveways, and streets, and then is conveyed by gutters,
channels, and storm drains directly to local creeks and the ocean, without any treatment. This
runoff carries sediment, nutrients, bacteria, hydrocarbons, metals, pesticides, and trash. Urban
storm water runoff is the single largest source of surface water pollution in Santa Barbara.

The City of Santa Barbara’s Storm Water Management Program (SWMP) is in place to reduce
the discharge of non-point source pollutants into local creeks and the ocean. (See
www.santabarbaraca.qov/SWMP). As called for in the SWMP, this Guidance Manual (Manual)
has been developed to provide potential options for meeting existing post-construction storm
water management standards for new development and redevelopment. Specifically, the
Manual provides project applicants some options in the selection, integration, design, and
implementation of a variety of storm water Best Management Practices (BMP) for a project
site. In general, a “project site” is defined by the parcel boundaries (see Appendix A: Glossary
for project site definition). The Manual identifies and describes a range of potential BMPs
including rain barrels, bioswales, and infiltration basins, which are designed to capture and
treat storm water runoff from development and redevelopment projects.

It is important to emphasize that the Manual is not exclusive in its presentation of BMP
options. The purpose of the Manual is to describe a broad range of storm water BMPs that
may be appropriate for implementation in the City of Santa Barbara. However, it is possible
for a project applicant to propose a storm water BMP option that is not included in this
Manual, as long as it meets the requirements specifically outlined in the City’s SWMP
(described again in Section 6.2 of thisManual).

The goal of both the SWMP and the Manual is to provide strategies and guidelines for the
protection of water quality and reduction of non-point source pollutant discharges within the
City. This goal can be met by preventing and controlling the impacts of development, which
increases storm water runoff volume, velocity, and pollution, using a combination of pollutant
source control, site design, and post- construction storm water runoff BMPs. This Manual may
assist project applicants in achieving these goals by providing general guidance to developers,
design engineers, agency engineers, planners, landscape architects, storm water professionals,
and property owners.

This Manual provides the user with potential options in the selection, integration, design, and
implementation of a variety of BMP options for a project site to meet the City of Santa Barbara
post-construction storm water management requirements for development and
redevelopment projects. Table 1-1 identifies your project tier and storm water treatment
requirements based on the square footage of new or replaced impervious area. Projects are
divided into four project tiers (Tier 1, Tier 2, Tier 3, and Tier 4). Once you have identified your
project tier in Table 1-1 (Section 1.4), continue to the associated text in the table for more
information on your treatment requirements.

CHAPTER 1: INTRODUCTION 7
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1.2. Background
1.2.1. Storm Water Management and LID Concepts
The 1948 Federal Water Pollution Control Act was the first major U.S. law addressing water
pollution, and initially focused on localized, easily identifiable sources (e.g., discharge of raw
sewage or industrial waste) known as point sources of water pollution. In 1987, the Clean Water
Act was amended by Congress to establish non-point source management programs, thereby
shifting the focus to diffuse sources of water pollution without definite points of entry. Non-
point sources have a variety of origins, mostly related to land use, such as the runoff from roads,
roofs, parking lots, and pervious areas such as lawns, golf courses, and fields that enters the
storm water conveyance system (i.e., storm drain inlets and piped connections) in different
concentrations and at many locations. Subsurface transport (e.g., septic tank leachfields) and
atmospheric deposition also contribute to non-point sources of pollution. The U.S.
Environmental Protection Agency (U.S. EPA) has determined that pollution transported in
precipitation and runoff from urban and agricultural lands is the primary cause of water quality
impairment in the United States (U.S. EPA, 2000).

Federal, state, and local laws require the City of Santa Barbara to address local non-point
sources of water pollution. Under natural conditions, non-point sources of water pollution are
minimal. Land development creates an increase in impervious surfaces, which increases the
amount of non-point source pollution entering storm water conveyance systems. As storm
water runs off impervious surfaces (i.e., rooftops, roads, parking lots, etc.), it:
e Does not infiltrate, which significantly increases runoff volumes and flowrates;
e Moves more quickly, which significantly increases runoff velocities; and
e Entrains (i.e., picks up) pollution, which significantly increases sediment, nutrient,
bacteria, and other toxic contaminant concentrations in receiving waters (i.e., local
creeks and the ocean).

The impacts of these alterations due to development include:

e Increased concentrations of toxic pollutants and bacteria in surface receiving waters,
including beaches near creeks and storm drain outlets.

e Increased flooding due to the increased runoff volumes.

e Decreased wet season groundwater recharge into streams (i.e., baseflows) due to
decreased catchment infiltration.

e Introduction of baseflows in ephemeral streams due to surface discharge of dry
weather urban runoff.

e Increased stream and channel bank erosion due to increased runoff volumes and
higher stream velocities. Stream channels widen to accommodate and convey the
increased volumes. The higher velocities also undercut and scour the banks, removing
vegetation and aquatic habitat.

e Increased drinking water treatment requirements due to additional filtering and
disinfection needed to cleanse the supply water from surface water sources such as
reservoirs and rivers, which carry additional pollutants from land development.

e Increased stream temperature due to loss of riparian vegetation as well as runoff
warmed by impervious surfaces, which decreases the dissolved oxygen levels in
streams and makes the streams inhospitable to some aquatic life requiring cooler
temperatures for survival.

8 CHAPTER 1: INTRODUCTION
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The City of Santa Barbara has separate storm water and sanitary sewer conveyance systems.
Everything that enters the storm water conveyance system is transported directly to receiving
waters such as local creeks, streams, and the ocean; it is not treated in a wastewater
treatment plant. All untreated storm water runoff from impervious surfaces that drains into
streets and enters storm drains directly contributes to nonpoint sources of water pollution.
Sediment, pesticides, nutrients, metals, bacteria, pathogens, hydrocarbons, and trash have
been identified as storm water pollutants of concern for the City of Santa Barbara.

Land cover changes that accompany new development and redevelopment projects often
increase an area’s contribution to storm water runoff through a variety of mechanisms
including altering drainage paths, compacting soils, and installing impervious surfaces such as
buildings, roads, and parking lots. Reduction of runoff volumes and velocities (or discharge
rate) by maintaining the natural hydrology of a site is an important step in decreasing the
storm water pollutants of concern. Traditional treatment methods rely on centralized control
and treatment systems that detain and treat, or detain and meter out the runoff volumes to
reduce peak discharge rates for flood prevention. However, many of these systems lack the
capability to decrease the volume and peak discharge rates enough to eliminate the erosive
capabilities and downstream sedimentation that may occur due to the increased runoff
volumes and discharge rates, though some may be modified to achieve hydrologic control.

Low impact development (LID) can be an important strategy to help deal with these issues.
LID is based on designing a site to utilize its inherent natural hydrologic features to reduce the
generation of runoff volume, discharge rate, and pollutants, and to de-centralize the
hydrologic control and treatment systems that handle the runoff that is generated.
Combining site design techniques that mimic natural hydrology with smaller systems
distributed throughout an area allows for maximum treatment, infiltration, storage, and
evapotranspiration (uptake by plants) of runoff. LID also attempts to reduce the amount of
impervious area, direct runoff from impervious areas to pervious areas, increase the
infiltration and treatment capacity of pervious areas, and lengthen flowpaths between the
source of the runoff and where it enters the hydrologic system, thereby increasing the time it
takes the runoff to reach a main channel or drain. It is a goal of this Manual to provide
guidance for integrating LID practices and principles into a site for preventing the generation
of runoff and managing storm water runoff that does occur for all project types.

1.2.2. Benefits of Storm Water Management

The use of LID strategies aids in satisfying hydrologic and water quality regulatory requirements
and, at the same time, offers environmental and cost benefits. LID begins at the preliminary site
design phase by incorporating site design strategies that mimic natural hydrology, utilizing
natural vegetation, and incorporating decentralized post-construction storm water BMPs to
prevent and reduce the hydrologic impacts of development. In December 2007, the U.S. EPA
published “Reducing Storm water Costs through Low Impact Development (LID) Strategies and
Practices.” The report analyzed 17 case studies of developments that included LID practices,
concluding that LID techniques can reduce project costs in addition to improving environmental
performance. It was also found that the range in total capital cost savings was 15 to 80 percent,
with a few exceptions where LID project costs exceeded conventional storm water management
costs. It was noted that in all cases there were benefits that were not factored into the reported
cost reductions. Integrating LID concepts early in the design process allows site designers more
flexibility in their design because potential conflicts with other project goals can be identified
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during initial design rather than after work has begun, which will likely result in a better final
product — functionally, financially, and aesthetically.

1.2.3. Federal and State Storm Water Regulations

In 1972, the Clean Water Act prohibited pollutant discharges from point sources into a navigable
waterway of the United States unless it was in compliance with a National Pollutant Discharge
Elimination System (NPDES) permit. As point sources were identified and pollution control
measures were instituted, it became evident that storm water was an additional source of
pollution. This led to the 1987 addition of section 402(p) to the Clean Water Act, which required
the U.S. EPA to establish phased requirements for storm water discharges under the NPDES
program. In 1990, Phase | of the NPDES Storm Water Program was enacted for storm water
discharges from ten categories of industrial activity, municipalities serving a population of over
100,000 people with a separate storm sewer system, and construction activity that disturbed 5
acres or more of land. In 1999, Phase Il of the NPDES Storm Water Program was promulgated by
U.S. EPA, which expanded Phase | by requiring smaller municipalities and smaller construction
sites to implement programs for controlling polluted storm water runoff. The Clean Water Act
requires that states or the U.S. EPA establish standards for surface water quality, sewage
treatment requirements, and wastewater discharge regulations. California assumed
responsibility for implementing the Clean Water Act within the state of California.

In California, the Porter-Cologne Act of 1969 granted broad powers to the State Water
Resources Control Board (State Board) as well as the Regional Water Quality Control Boards
(Regional Water Boards) to govern water quality and water pollution issues to preserve and
enhance all beneficial uses of California’s water resources (California Environmental Protection
Agency, 2006). The Regional Water Boards are also charged with developing water quality basin
plans for the protection and enhancement of the State’s water resources. In 2013, under Phase
Il of the NPDES Storm Water Program, the State Board adopted a NPDES Phase Il General Permit
No. CAS000004 (State General Permit) for the discharge of storm water from small Municipal
Separate Storm Sewer Systems (MS4s) (WQ Order No. 2013-0001-DWQ). The City of Santa
Barbara is designated as a small MS4 and has a Phase Il State General Permit. The City must
comply with the State General Permit, and also with additional requirements set by the Central
Coast Regional Water Quality Control Board, and the Santa Barbara County Flood Control and
Water Conservation District.

1.2.4. Storm Water Management Program Requirements (Local Storm Water Regulations)
The SWMP includes six minimum control measures. The fifth minimum control measure
concerns post-construction storm water management for new development and redevelopment
projects. Santa Barbara’s SWMP defines post-construction storm water management BMPs as
permanent facilities and on-going practices that address long-term storm water quantity and
water quality from new development and redevelopment. This Manual is intended to assist the
City in implementing the post-construction storm water management minimum control
measure by providing guidance to new development and redevelopment project applicants for
meeting the post-construction storm water requirements outlined by the City. Santa Barbara
also has multiple city plans (General Plan and Local Coastal Plan), municipal codes, and design
review boards that include policies and permit processes for new development and
redevelopment that address storm water management. Refer to the City of Santa Barbara
SWMP for additional information.
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Post-construction storm water requirements, as described in the SWMP, vary depending on
project size. Project applicants are required to identify, select, and implement a combination of
site design and storm water runoff BMPs as described in Chapters 2 - 6 (or equivalent) of this
Manual. Incorporating one or more of these BMP types will reduce storm water runoff volume,
discharge rate, and pollutant loads, as well as assist a project site’s ability to mimic natural
hydrologic conditions. The level at which a site integrates these BMPs will provide greater or
lesser reductions in storm water runoff volume, velocity, and pollutant loads.

1.2.5. Local/Regional Coordination and Communication

The City of Santa Barbara’s storm water management review is integrated into the existing City
process for reviewing development project applications. This review process involves
coordination among multiple city departments. The SWMP includes a checklist that aids the
different city departments and the project applicant in the coordination efforts needed to
implement the SWMP requirements for post-construction storm water BMPs. This checklist is
referred to as the City of Santa Barbara Development Application Review Team (DART) SWMP
Checklist (Appendix K). The checklist facilitates each department’s review by providing space for
each of the departments to review applicable sections of the application.

1.3. City of Santa Barbara Post-Construction Storm Water Management Requirements (as defined
in the SWMP)
New development and redevelopment projects within the City of Santa Barbara are subject to
various levels of permitting. All discretionary review projects in the City of Santa Barbara,
regardless of size or land use type, receive extensive development review, may require
preparation of an environmental document pursuant to the California Environmental Quality
Act (CEQA), and receive detailed conditions of approval for storm water management,
landscaping, and other design details as applicable. Ministerial projects, which are mostly
smaller projects, are not subject to the same intensive discretionary review process. Similar to
the review requirements, post-construction storm water requirements vary by project size.

1.4. Project Tiers and Requirements
Four project tiers, identified below, require different levels of post-construction storm water
BMP implementation for both new development! and redevelopment? projects (see Table 1-1).

! New Development: Any land disturbing activity that includes site alteration (e.g., paving, grading, excavating,
filling, or clearing), or the construction or installation of new structures, roads, driveways, parking, storage
facilities, or other impervious surfaces on a lot that requires a building permit under the provisions of the
California Building Code, as adopted and amended pursuant to Section 22.04.020 of the Municipal Code.

2 Redevelopment: Any land disturbing activity that includes the construction or installation of structures, parking,
or other impervious surfaces that replaces or adds to existing structures, parking, or other impervious surfaces on
a lot that requires a building permit under the provisions of the California Building Code, as adopted and amended
pursuant to Section 22.04.020 of the Municipal Code.
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TABLE 1-1: Project Tier Based on Square Footage

New or Replaced

. . . More
Impervious Tier | Requirement Information
Surface (Sq Ft)“%3
1-499 1 Select and implement one or more Tier 1 BMPs. section 1.4.1

and Chapter 2
Select and implement Site Design and/or Storm
Water Runoff BMPs to capture and treat runoff Section 1.4.2
500 —-1,999 2 ” 4
generated from a 1” storm® from an area and Chapter 2
equivalent to the new/replaced impervious area.
Select and implement Site Design and/or Storm
2,000 - 14,999 3 Water Runoff BMPs”to cap'iure and treat runoff Section 1.4.3
generated from a 1” storm® from at least 95% of | and Chapter 6
the project site’s impervious area.
Select and implement Site Design and/or Storm
Water Runoff BMPs to meet Tier 3 requirements
for Peak Runoff Discharge Rate and Water Quality
Treatment. In addition, regarding Volume
Reduction, Tier 4 projects must retain/prevent
15,000 or more 4 offsite discharge from all storm events up to and | Section 1.4.4

including the 95th percentile 24-hour rainfall
event, which is currently 2.4" for Santa Barbara.
Projects are required to retain the 1.2", 24-hour
rainfall event for all replaced impervious area and
the 2.4", 24-hour rainfall event for all new
impervious area.

and Chapter 6

22.87.010.

Ympervious Surface: Hard surfaces which prevent infiltration of water into soil or cause water
to run off the surface. Common impervious surfaces include roofs, patios, and paved areas such
as driveways, walkways, and parking lots. For full definition see Santa Barbara Municipal Code

2Proposed impervious area is cumulative for two years after certificate of occupancy to prevent
“piecemealing” of projects to avoid storm water requirements.
3When determining the square footage for a project Tier determination, removed impervious
area will not be subtracted from new/replaced impervious area (not a “net” amount).

41” Storm: .623 gallons per 1 square feet of impervious surface.

Requirements by Tier
As shown in Table 1-1, Tier 1-4 projects are required to identify and implement practices and
methodologies from Chapters 2 - 6 in this Manual (or some other BMP design(s) that is
appropriate for the site and attains the storm water runoff requirements outlined in this
Manual). How many BMPs are implemented into a project depends on the site and soil
assessments, and what site design BMPs and storm water runoff BMPs are appropriate for the
project site to attain the storm water runoff requirements. For some projects, implementing
one BMP will meet the requirements and thereby be sufficient. For others, multiple BMPs may
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be more appropriate and protective of water quality. For information on the benefits of
combining multiple storm water BMPs see Section5.8.

1.4.1. Tier 1 Requirements

Tier 1 includes all projects with 1 — 499 square feet of new and/or redeveloped impervious?
area. Tier 1 projects are required to identify and demonstrate the use of at least one of the
storm water BMPs outlined in Chapter 2, but are not required to meet the volumetric storm
water management requirements contained in Chapter 6 (i.e., they do not have to treat a
specific amount of storm water or runoff from a specific square footage of impermeable
surface). Tier 1 projects require the submission of a simple site plan. The BMPs in Chapter 2 are
only required for Tier 1 if the project applicant has to obtain a permit from the City. The more
elaborate BMPs described in Chapter 6 are voluntary, but encouraged, for Tier 1 projects.

1.4.2. Tier 2 Requirements

Tier 2 includes all projects with 500 — 1,999 square feet of new and/or redeveloped impervious
area (with the exception of projects identified in Appendix J). Tier 2 projects are required to
identify and demonstrate the use of appropriate site design, basic BMPs, and/or storm water
runoff BMPs to capture and treat an area and volume of runoff equivalent to the total area and
runoff volume of the new and/or replaced impervious area. The treated area is not required to
be the new/redeveloped impervious area — another impervious location on the project site may
be selected for treatment.

1.4.3. Tier 3 Requirements

Tier 3 includes all projects with 2,000 — 14,999 square feet of new and/or redeveloped
impervious area (with the exception of projects identified in Appendix J). Tier 3 projects are
required to identify and demonstrate the use of appropriate site design, basic BMPs, and/or
storm water runoff BMPs to meet the City’s storm water runoff requirements (i.e., pollutant
treatment, runoff volume, and peak discharge rates) as outlined by the City’s SWMP and as
described in Section 6.2. Up to five percent (5%) of the impervious area on each parcel is
exempt from the Tier 3 treatment requirement.

1.4.4. Tier 4 Requirements

Tier 4 includes all projects with 15,000 or more square feet of new and/or redeveloped
impervious area (with the exception of projects identified in Appendix J). Tier 4 projects are
required to identify and demonstrate the use of appropriate site design, basic BMPs, and/or
storm water runoff BMPs to meet the City’s storm water runoff requirements (i.e., pollutant
treatment, runoff volume, and peak discharge rates). More specifically, regarding Volume
Reduction, Tier 4 projects must retain/prevent offsite discharge from all storm events up to and

3 Impervious Surface/Area: A hard surface area that either prevents or retards the entry of water into soil as
would occur under natural conditions, or which causes water to run off the surface in greater quantities or at an
increased rate of flow than would occur under natural conditions. Common impervious surfaces include, but are
not limited to, rooftops, walkways, patios, driveways, parking lots, concrete or asphalt paving, gravel roads,
compacted earthen materials, macadam, decomposed granite, or other surfaces which impede the natural
infiltration of storm water into the soil mantle. For the purposes of calculating the total impervious area, all
impervious area in the “plan view” of a proposed project will be included (i.e., eaves and roof overhangs are
counted as impervious area even if there is a permeable surface underneath them). Open, uncovered
retention/detention facilities (i.e., swimming pools, fountains, etc.) are not considered impervious surfaces.
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including the 95th percentile 24-hour rainfall event, which is currently 2.4" for Santa Barbara.
Projects are required to retain the 1.2", 24-hour rainfall event for all replaced impervious area
and the 2.4", 24-hour rainfall event for all new impervious area as outlined in Section 6.2.

1.5. How to Use This Manual
The purpose of this section is to assist the user in navigating the Manual to find information
pertinent to the tier level and requirements of the proposed project (See Table 1-1).

The following provides a summary of the contents of Chapters 2 - 6 and the Appendices.

Chapter 2: Basic BMP Options provides guidance for selecting and implementing appropriate basic
BMPs for mitigating runoff from new and redeveloped impervious surfaces. Basic BMPs are required
for Tier 1 projects. Basic BMPs alone will probably not be sufficient to meet the storm water runoff
requirements for Tier 3-4 projects, although they do assist in reducing storm water runoff volumes,
discharge rates, and pollutant loadings. Chapter 2 contains descriptions of basic BMP options.

Chapter 3: Site Assessment and BMP Selection discusses the processforassessinga site’s conditions
and constraints, and selecting appropriate BMPs based on the project’s tier requirements, pollutants
of concern, and site conditions.

Chapter 4: Soil Assessment Methods discusses: (1) the level of soil assessment needed for Tier 2-4
projects, (2) who should conduct the assessment, (3) the goals of a preliminary site investigation,
and (4) the steps involved in infiltration/permeability tests.

Chapter 5: Site Design BMP Options introduces the objectives and process of site design, identifies
specific site design options, and presents issues to consider when implementing site design
principles. This section also provides some examples of how site design practices can be
implemented for different project types (e.g., single-family residential vs. commercial). Utilizing
Chapter 5 is highly recommended for Tier 2-4 projects.

Chapter 6: Storm Water Runoff BMP Options provides guidance to new development and
redevelopment Tier 2-4 projects for selecting, sizing, designing, implementing, and maintaining
storm water runoff BMPs that meet the storm water runoff requirements (outlined in Section 6.2).
Chapter 6 contains BMP factsheets and engineering design details for a series of storm water runoff
BMP options grouped into BMP type categories. Chapter 6, along with Appendix D, provides
example sizing and design calculations for the different BMP options. See Table 6-1 for a storm
water runoff BMP selection matrix that assists users in identifying storm water runoff BMPs
appropriate for a project’s specific site conditions and meeting the project’s specific storm water
runoff requirements.

Appendix A: Glossary of Terms defines terms used in this Manual.

Appendix B: Storm Water/Hydrology Report Template provides a template for a Storm
Water/Hydrology Report.

Appendix C: BMP Sizing Methodologies explains the BMP sizing methodologies for meeting the
storm water runoff requirements as outlined in Section 6.2.
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Appendix D: BMP Design Examples includes example calculations for sizing and designing Tier 2-4
storm water runoff BMPs.

Appendix E: Pond Outlet Sizing Examples provides example sizing and design calculations for
different pond outlet design types.

Appendix F: Flow Splitter Design Specifications provides specifications for sizing and designing flow
splitters for off-line BMPs.

Appendix G: Plant List provides a (mostly) native plant list for vegetated BMPs described in Chapter
5and 6.

Appendix H: Facility Inspection Checklists provides inspection checklists for the storm water runoff
BMPs provided in Chapter 6.

Appendix I: Maintenance Agreements presents sample maintenance agreements for ensuring long-
term maintenance of private Tier 3 storm water runoff BMPs.

Appendix J: List of Projects Exempt or Partially Exempt from Storm Water Requirements provides a
list of exempt or partially exempt project types.

Appendix K: DART SWMP Checklist provides a copy of the City of Santa Barbara Development
Application Review Team (DART) SWMP Checklist.
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2. BASIC BMP OPTIONS
Several of the Basic BMPs identified in this section are common landscaping practices for home lawns
and gardens, and all are intended for easy and aesthetic implementation. Additional internet references
are provided for more information:

e SantaBarbaraCA.gov/WaterwiselLandscaping

e SantaBarbaraCA.gov/Rebates

e SantaBarbaraCA.gov/SWMP

e QurWaterQurWorld.org

2.1. How to Choose Basic BMPs

After the site has been assessed and possible locations for BMPs identified, it is time to identify
which BMPs may be appropriate for the site. Tier 3 and 4 projects are required to have a detailed
soil and site analysis completed, as discussed in Chapter 4. However, Tier 1 and Tier 2 projects may
opt to perform simple infiltration and soil tests to determine if the site is amenable to infiltrative
BMPs, which types of vegetation will live in such conditions, and if soil amendments would aid in
improving water quality and the infiltration capabilities of the site; all of these items are addressed
in this section. The basic BMP options in this section are easier to implement than those in Chapter
6, and are more appropriate for implementation in Tier 1 and Tier 2 projects. The basic BMP options
may also be implemented in Tier 3 projects, where applicable.

While all of the BMPs in this section will contribute to reducing storm water runoff volume, rate,
and/or pollutants from the site, they alone are probably not adequate to meet the storm water
runoff requirements outlined in Chapter 6. However, since all of the basic BMPs mitigate the effects
of storm water runoff and lessen the burden of required treatment and hydrologic control, these
BMPs implicitly reduce the storm water runoff requirements in Chapter 6 and should be considered
a critical component of implementing LID principles at any site. There are a variety of basic BMPs
available providing options for designers to achieve site-specific customization based on site
constraints, local topography, design standards, and climate. Basic BMPs:

e Contribute to a location’s aesthetic appeal,

e Aid in water conservation,

e Protect local creeks and oceans from pollution carried by storm water runoff,
e Reduce asite’s water usage and costs, and

e Create wildlife habitat.

2.2. Basic Site Assessment
(Recommended for Tiers 1 and 2; NOT Intended for Tier 3 and 4 Projects)

2.2.1. Soil Assessment

An important step in assessing your site for determining which BMPs are applicable is to assess
your soils. A soil assessment helps determine if an infiltrative BMP will work at a particular site,
and may also aid in determining which types of vegetation will thrive at your site.

2.2.2. Simple Infiltration Test

To determine if there is adequate infiltration at your site for implementing an infiltration BMP, it
is necessary to conduct a simple infiltration test as described in the following steps:
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1. Diga hole about 6 inches deep.

a. Make sure that the hole does not show any evidence of macropores (i.e.,
tunnels dug by burrowing animals, rotted tree trunks, etc.). If macropores are
present, an alternative location should be chosen for the simple infiltration test
because you will be measuring the capacity of the macropore rather than the
infiltration of the soil.

2. Fill the hole with water.

a. If the water does not soak in within 24 hours then it is not feasible to implement
an infiltration BMP.

b. If the water does soak in within 24 hours, a design infiltration rate of 0.05 inches
per hour may be assumed for sizing Tier 2 BMPs.

2.2.3. Simple Texture by Feel Test

Determine the type of existing soil by conducting a simple texture by feel test. Knowing the soil
type will allow you to determine which options will be most effective, including vegetation and
soil amendments. The following steps will help determine the existing soil type.

1. Grab a handful of soil.

2. Add a bit of water to the soil while kneading it to distribute the moisture.

a. Asyou are kneading the soil, it should eventually feel like putty and form a ball.
b. If it never reaches this point and it feels gritty, your soil is mostly sand and
therefore offers good infiltration.

3. Once the soil forms a ball when kneaded, hold it in the palm of one hand and begin
rolling it with the fingers of the other hand into a coil about 1/10” thick. Allow the coil to
drape over the edge of your finger as it gets longer.

a. Ifthe coil is less than 1 inch long when it breaks, your soil is sandy loam.
b. If the coil is longer than an inch, examine the soil more closely.
i. Does it feel sticky, look shiny, and form a very long coil without
breaking?
1. Thenitis more clay than loam.
ii. Does it feel soft, not sticky, and look dull? Does the coil break?
1. Thenitis more loam than clay.
iii. If your soil is more clay OR more loam (i.e., more sticky or more soft),
1. Does it feel gritty/sandy at all?
a. Sandis present.
2. Does it feel smooth like flour?
a. Siltis present.

4. Most soil is a combination of clay, silt, and sand. Soils that form long coils and feel sticky
or smooth tend to hold more water and therefore if your soil has these characteristics,
then infiltration BMPs are not likely appropriate for your site. Chances are that the
water will not completely drain from the hole in the specified amount of time (24
hours). Try it and see. Soils that feel gritty and soft probably are good candidates for
infiltration; check to see that they infiltrate as required by performing the simple
infiltration test described above.

2.2.4. Site Slope Assessment

Simple Slope Measurement

To measure the slope for the purposes of determining if the location is amenable to certain
BMPs (i.e., those that require the slopes to be less than 15%) follow the instructions below.
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Mark out the area to be measured, place a stick at the top (upslope) point and another at the
bottom (downslope) point.

Once the marking sticks are in place, it is time to attach a string (that is long enough to reach
between both of the sticks) to the base of the upslope stick.

Stretch the string from the downslope side and affix. Before conducting any measurements
ensure that the string is level.

Measure:
The length of the string that is stretched between the sticks.
The height of the string on the downslope stick (from ground level to string level).
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Calculate the percent slope. Percent slope = difference in height between the two sticks divided
by the distance between sticks. Both measurements need to be in the same measurement units.
For example, if the distance between the two sticks is 5 feet and the height is 6 inches, the 6
inches should be divided by 12 (for the number of inches in a foot) to change from inches to
feet; therefore, the height equals 0.5 feet. The % slope is equal to 0.5 feet divided by 5 feet
multiplied by 100%, which equals a slope of 10%.

% slope = Height x 100%
Length

2.2.5. Roof Area Assessment
This section provides guidance for estimating the impervious area of your roof that drains to the
different downspouts located around your house.

1. Sketch the footprint of your house.

2. Indicate the length of each side.
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3. Identify locations of downspouts.
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4. Delineate the ridges of the rooftop.

a. If the ridges intersect any of the sides, measure and indicate on sketch approximate
distance from ridge to each of the closest downspouts.
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5. Determine the flowpaths to each of the downspouts (i.e., identify which areas flow to
each downspout).
a. Ifanareais connected to two downspouts, assume that half of the area drains
to each (see the top area in the figure below).
i. Note: The blue arrows indicate the direction of flow from roof ridges to
gutters, while the green arrows indicate the flow direction through the
gutters to the downspouts.

6. For each downspout calculate the area that is draining to it.
For example, to calculate the area that is draining to downspout A above, use the
lengths shown in step 3A.
15’ x 25’ = 375 sq. ft. (This is the area that contributes runoff to downspout A.)
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2.3 Disconnect Downspouts

What is disconnecting downspouts?

Disconnecting downspouts diverts water from roof gutters to (1) vegetated pervious areas of the
site in order to allow for infiltration, storage, evapotranspiration (i.e., evaporation and uptake of
water by plants), and treatment, or (2) a rainwater collection system (e.g., rain barrel, cistern).
Disconnected downspouts differ from conventional downspout systems that provide a direct
connection of roof runoff to storm water conveyance systems (storm drains), which quickly collect
and convey storm water away from the site.

FIGURE 2-1: Disconnected Downspout in Santa Barbara

How does disconnecting downspouts aid in storm water management?

Disconnecting downspouts decreases the amount of runoff entering the storm water conveyance
system and reduces pollution carried by storm water. In addition, the runoff may be put to better
use if it is directed to your lawn or garden or is captured in a rain barrel for later use. In contrast,
conventional systems that directly connect roof runoff to storm water conveyance systems can have
significant environmental impact. The storm water in the conveyance system has higher velocity,
volume, and pollutants than runoff from pervious vegetated areas. In Santa Barbara, the storm
water conveyance system is not connected with the sanitary sewer treatment system. Instead,
storm water exits the conveyance system into the creeks and ocean untreated. The high velocity,
volume, and pollutants exiting the conveyance system into streams and ditches can have a
significant environmental impact by eroding stream channels, harming aquatic life, and polluting the
receiving waters.

How do I disconnect my downspouts?
Prepare a plan for your site by following these steps:
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1. Observe the existing conditions.

a. Are your downspouts draining to your lawn already? Or are they connected to the
storm water conveyance system (look to see if the downspouts connect to
impervious areas (e.g., a driveway, a street, gutters) or pipes underground that
direct the runoff to storm drains)? Or do the downspouts drain into another type of
storm water management system (i.e., dry well, soakage trench, rain barrel, etc.)?

2. Prepare a simple sketch of your site.

a. Include locations of existing downspouts.

b. Delineate which portions of the roof drain to which downspout, and estimate the
area that drains to each downspout (see Section 2.2.5 for methods of calculating
areas that drain to each downspout).

c. Indicate locations where disconnecting a downspout may cause a hazard (e.g.,
disconnection would cause runoff to cross a walkway or driveway, damage a
structure, site slopes, etc.).

d. Indicate the locations of retaining walls, septic systems and their drain fields,
underground oil tanks, and any areas where the surrounding landscape slopes
toward the house.

e. If roof runoff will be directed to pervious vegetated area, delineate areas where
downspouts may be diverted to:

i. Estimate the pervious vegetated areas available for the diverted runoff to
soak in.
ii. Downspouts should be diverted to areas where they will have enough
capacity for the rain to soak in; at least 25% of the area that is draining to it.
3. Consider directing runoff from downspouts to one or more other Basic BMP options (e.g.,
rainwater gardens or rain barrels) or Storm Water Runoff BMP options (see Chapter 6). This
may increase your ability to disconnect downspouts based on site conditions. Disconnected
downspouts when used in combination with other BMPs can allow runoff to be: (1)
collected away from a foundation and infiltrated; (2) diverted away from foundations,
spread out, and infiltrated; or (3) collected and stored for on-site reuse (see Section 2.6 for
Tier 1 and 2 projects and see Section 6.9.1 for more information on rain barrels and
cisterns).
4. Obtain materials needed for disconnection:

a. Tools: Tape measure, hacksaw, drill, pliers, screwdriver

b. Elbow (<90%)

c. Downspout extension (if applicable)

d. Plug or cap for the standpipe (if applicable)

5. If roof runoff will be directed to vegetated pervious areas or other Basic or Storm Water
Runoff BMP options other than rain barrels and cisterns:

a. Design the downspout to be:

i. Equipped with an elbow at the outlet to direct runoff sufficiently far from
the foundation to prevent foundation damage and basement flooding

ii. Protected at the outlet of the elbow with a type of energy dissipation (e.g.,
splash blocks — see Section 2.4)

b. Planto add a gutter extension to the elbow or design a conveyance channel to
direct the runoff from the elbow to vegetated pervious areas or other BMP(s):

i. Direct runoff a safe distance away from foundations (including the
neighbor’s foundation) using a downspout extension, rock or vegetated
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channel, flow spreading (see Section 2.4), other method, or combination of
methods that protects against erosion.

c. Design the vegetated pervious area or other BMP:

i. Ensure that the location you are diverting the runoff to is of adequate size. If
you are choosing to combine disconnected downspouts with another BMP,
make sure you have designed and checked the feasibility of implementing
the other BMP on-site prior to assuming that the water from the downspout
will be diverted to that BMP.

If roof runoff will be directed to a rain barrel (Tier 1 and Tier 2 projects), see Section 2.6 for
more information on sizing and installation. If roof runoff will be directed to a cistern (i.e., a
large rain barrel), see Section 6.9.1.

Steps for disconnecting your downspouts:

a. Locate where you will cut the downspout:

i. Should be a minimum of 9” above ground level to ensure that there is
enough of a slope downward to drain all of the water. However, if you
choose to combine with another BMP you may need to adjust where you
cut the downspout (check the design constraints of the other Basic and
Storm Water Runoff BMPs).

. Use a hacksaw to cut the downspout.

c. Attach (with screws or other fastening method) the elbow. Make sure the elbow fits
around the outside of the downspout to prevent leaks.

d. Install some type of energy dissipation at the outlet of the elbow (e.g., splash block,
river rock).

e. If applicable, install a downspout extension, rock or vegetated channel, flow
spreader (see Section 2.4), or other conveyance method to direct runoff away from
the foundation and/or towards another BMP. If using a downspout extension,
attach the extension with screws or other fastening method. Again, make sure that
the extension fits around the outside of the elbow.

Maintenance Considerations
Annually conduct the following activities:

Check to see that connections are not leaking; if they are, repair the joints
Caulk any leaks or holes that are found
Inspect for any damage on the downspout components
Check to make sure there are not any clogs
0 Clear any buildup in elbows and gutters; this may need to be done more frequently
if there are overhanging trees
Check to make sure that the conveyance system of the roof runoff is adequately protecting
the underlying soil. If rock has been displaced or vegetation eroded and bare spots are
evident, replace the rock or add new rock or vegetation to adequately cover the bare spots.
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2.4 Flow Spreading

What is flow spreading?

Flow spreading is a technique that spreads runoff out over a vegetated pervious area, rather than
concentrating and conveying the runoff to a storm water conveyance system (storm drain inlets and
drain pipes).

FIGURE 2-2: Flow Spreading in Santa Barbara

How does it aid in storm water management?

Flow spreading distributes concentrated runoff over a larger natural or vegetated pervious surface,
which allows runoff to infiltrate more efficiently than the limited surface in a swale or channel. In
addition, when spreading occurs over a natural or vegetated area, the runoff is infiltrated or filtered
by the vegetation and the spreading minimizes risk of erosion. Excess runoff that is not infiltrated
flows across the flow spreading area, thereby decreasing the travel time of the runoff and can be
directed towards a natural area or a storm water conveyance system. Runoff infiltration can be
enhanced when flow spreading is used in combination with soil amendments (see Section 2.10).

What applications are best?

Flow spreading is a versatile practice that may be employed in a variety of ways and in a variety of
locations. It may be used to spread and infiltrate runoff from driveways, disconnected roof
downspouts, and other open surfaces, either pervious or impervious.

How do I accomplish flow spreading?

While there are a variety of devices to promote the spreading of runoff, they all require runoff to
flow over a vegetated path or gravel/rock bed for a specified distance (depending on device). The
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path slows, filters, stores, infiltrates, and spreads the runoff. Some devices commonly used for flow
spreading are roofs without gutters, splash blocks, rain drains, and rock pads.

Roofs without gutters

Where appropriate, removing or not installing rain gutters can be a simple way to spread
rainwater over a larger landscaped (or other permeable surface) area to promote infiltration. It
prevents concentration of runoff in one area without requiring additional materials.

Splash blocks

Splash blocks are the simplest of the devices and are generally used to spread concentrated
runoff from disconnected downspouts and may be used in conjunction with a conveyance
channel (e.g., rock or vegetated) or a downspout extension to move water away from the
foundation. Downspout extensions are available commercially (at hardware stores) in a variety
of materials and styles.

Rain drains

Rain drains are plastic tubes that attach to downspout extensions that direct runoff away from
the foundation and contain holes that spread the runoff out by acting like a sprinkler head.
Some have metal coils that retract when there is not enough runoff to fill the tube and extend
when runoff begins to fill the tube. They are available commercially (at hardware stores).

Rock pads

Rock pads are constructed with crushed rock and oriented perpendicular to the direction of
runoff. Typically rock pads are used next to driveways to accommodate driveway runoff,
especially if other impervious areas drain to the driveway. A rock pad should be 2 feet wide by 3
feet long and six inches deep. Rock pads need to be constructed on-site and should use clean
unsanded rock.

Design Considerations
1. The spreading of flow must not create any flooding or erosion problems
2. Sites with septic systems should locate the vegetated flow path down slope of primary and
reserve drain fields

Maintenance Considerations
Annually, the following maintenance activities should be conducted:
1. Inspect for any damage to the flow spreader, repair if required
2. Inspect vegetated flow path to ensure that vegetation is uniformly distributed and provides
dense cover; revegetate areas that do not meet this requirement
3. Repair signs of erosion immediately by using temporary erosion control until vegetation can
be established
4. Check to make sure there are not any clogs
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2.5 Rainwater Gardens

What is a rainwater garden?

Rainwater gardens are landscaped depressions that collect and store storm water runoff allowing it
to infiltrate, evaporate, and nourish plants. Rainwater gardens mitigate the environmental impacts
of land development and provide attractive landscaping and habitat for many animals, including
birds, butterflies, and insects. While rainwater may be used to irrigate any garden, rainwater
gardens are intended to provide storage and; therefore, require sloped sides, berms, and hardy
plants that can withstand periods of inundation as well as drought.

FIGURE 2-3: Rainwater Garden at Spencer Adams Park

The installation of this Ocean Friendly Garden was a partnership between the Surfrider Foundation and the City
of Santa Barbara Parks, Creeks, and Water Resources Divisions.

How does a rainwater garden aid in storm water management?

Rainwater gardens are a type of bioretention BMP that retain and infiltrate storm water runoff and
reduce the rate, volume, and pollution carried by storm water. While the plants in the rainwater
garden transpire water (uptake water from their roots) and utilize nutrients, the plants and the soil
filter, uptake, and biodegrade pollutants. In addition, the infiltrating rainwater may recharge
groundwater.
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Where should rainwater gardens be used?

Rainwater gardens may be used in a variety of locations, including new and existing developments.
For residential homes, front and back yards are good locations as long as the location will intercept
runoff naturally or if runoff can be collected and routed with a diversion berm, natural conveyance
channel, or landscape pipes.

How does a rainwater garden work?

Rainwater gardens collect and store runoff from downspouts and other sources and allow it to
slowly seep into the ground rather than flow directly to a storm water conveyance system (storm
drain inlets and drain pipes). The bottom of the garden is level to ensure uniformly distributed
infiltration; however, the surface of the garden should be bowl shaped and should gently slope up to
the ground level along the edges to minimize risk of erosion. A berm surrounding the garden
contains water in the garden. Native hardy plants that can withstand inundation as well as drought
provide an attractive landscape and wildlife habitat in addition to enhancing the infiltration capacity
of the garden.

Rainwater gardens are not ponds and should not retain water for more than 48 hours after the rain
stops. Depending on the infiltration capacity of the soils, it may be necessary to line the bottom of
the garden with a layer of sand to promote infiltration while adding some storage capacity or
amending the soil with sand, organic material, and/or top soil (see Section 2.10).

Components
e Soil amendments
e Plants

e Conveyance channel (e.g., rock or vegetated concave path)

Site Considerations

1. Determine where the runoff to the garden will originate (e.g., which disconnected
downspout) and determine the amount of the impervious area that will drain to the
rainwater garden (see Section 2.2.5).

2. Identify slopes (natural drainageways), soil types, and infiltration capacity of existing soils
(see design considerations below for soils), and if using a natural flowpath for conveyance to
the garden ensure that the water will reach the garden (i.e., if flowpath has a high
infiltration rate the rainwater may infiltrate in the flowpath before reaching the garden; you
may wish to consider using alternative conveyance or moving the garden closer to the
runoff source, a safe distance from house foundation).

3. Once a possible location has been identified, that location should be investigated to
determine which type of soil is dominant as well as if the location and its tributary path have
adequate drainage (see Section 2.2.1).

Design Considerations
1. Size and shape of the rainwater garden
a. Side slopes should be no steeper than three horizontal to one vertical (3H:1V)
b. Ponding depth should be shallow (maximum of 6 — 8 inches)
c. Once the impervious area draining to the rainwater garden and the desired ponding
depth are determined, utilize a sizing factor shown in Table 2-1 to calculate the area
needed for the rainwater garden with the following formula:
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Size of rainwater garden = size factor x drainage area

TABLE 2-1: Sizing Factors for Rainwater Gardens (modified from Bannerman, 2003)

Soil Type 6 -7 in. deep 8 in. deep
Rainwater gardens between 10 and 30 feet from downspouts
Sandy 0.15 0.08
Silty 0.25 0.16
Clayey 0.32 0.2
Rainwater gardens more than 30 feet from downspouts
Sandy 0.03
Silty 0.06
Clayey 0.10

For example, use the area that drains to downspout A as calculated as 375 square feet
in Section 2.2.5. To minimize the amount of area required for the garden, 8” of ponding
depth was chosen. From the texture by feel test (see Section 2.2.3), it was determined
that the soil was silty. Therefore, the sizing factor from Table 2-1 is 0.16.

Size required for rainwater garden = 0.16 x 375 sq. ft. = 60 sq. ft.

2. Location

a.

oo o

S@ o

3. Soils
a.

4. Plants
a.
b.

Full top atrial sun

A safe distance from a building foundation

Do not locate over shallow utilities (have utilities located before digging)

Do not locate where the seasonally high groundwater table is within two feet of the
bottom of the rainwater garden

Site slope should be less than 15%

Should not be located near (i.e., within 50 feet) of steep slopes (>25%)

The area draining to garden should be stabilized prior to building the garden

If pre-treatment is necessary, locate downstream of a vegetated filter strip (see
Section 6.6.3)

If flow spreading is desired prior to entering the garden, use a flow spreader or
vegetated filter strip that directs runoff to the garden as shallow sheet flow instead
of in a concentrated channel

Check to ensure that the adequate infiltration is available by using the simple
infiltration method (Tiers 1 and 2) or the more complete soil assessment (Tier 3);
see Section 2.2.1 or Chapter 4, respectively

Compaction should be avoided

Soil amendments may be needed (see Section 2.10)

Based on site conditions
Use native species as often as possible (see Appendix G for a plant list appropriate
for rainwater gardens)

i. Use species that can tolerate inundation as well as drought
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c. Use avariety of different plants (heights, colors, bloom times, etc.) to enhance the
wildlife function of the garden

d. Consider view to and from the street (you may not want plants that completely
block the view)

e. Tallest plants should go in the center or deepest area of the garden

Maintenance Considerations
Quarterly maintenance activities:
1. Repair signs of erosion immediately
2. Inspect plants
3. Remove weeds, or more frequently as needed
Annual maintenance activities:
1. Testsoil (see Section 2.2.1)
2. Inspect for excess sediment
3. Replace plants as needed
4. Prune as needed
Every two years maintenance activities:
1. Replace mulch
Infrequent maintenance activities:
2. Inspect for excess sedimentation periodically for the first 19 years and regularly after about
20 years; remove sediment when necessary

For more information on sizing and installing rainwater gardens, see the following websites:
Rain Gardens: A how-to manual for homeowners:
http://clean-water.uwex.edu/pubs/pdf/rgmanual.pdf
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2.6 Rain Barrels
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What is a rain barrel?

Rain barrels are aboveground storage vessels that capture runoff from roof downspouts during rain
events and store that runoff for later reuse for irrigating landscaped areas. Rain barrels do not hold
large volumes of water (typically less than 100 gallons), but may be connected in series. For larger
applications, cisterns should be used. See Section 6.9.1 for more information on sizing cisterns.

FIGURE 2-4: Rain Barrels in Santa Barbara and Carpinteria

Photo Credit (on right): Santa Barbara Channelkeeper (www.sbck.org)

How does a rain barrel aid in storm water management?

Rain barrels detain (temporarily hold) roof runoff, reducing the runoff volume from a property, and
may reduce the peak runoff velocity for small, frequently occurring storms. In addition, by reducing
the amount of storm water runoff that flows overland into a storm water conveyance system (storm
drain inlets and drain pipes), less pollutants are picked up and transported through the conveyance
system into local creeks and ocean. By infiltrating rainwater using irrigation or other infiltration
process, groundwater is also being recharged. Furthermore, by storing rainwater for reuse for
irrigation, potable water is conserved.

What applications are best for a rain barrel?
Rain barrels are typically used in residential settings and located near existing downspouts.

What does it do? Or how does a rain barrel work?

Rain barrels are located near existing roof downspouts so that the flows from the existing
downspouts are diverted easily into the rain barrel. Rain barrels fill from the top (through a screen
or grate to filter coarse sediment) and empty either by draining through the bottom of the tank by
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gravity flow or with the assistance of a pump through the top or bottom of the tank. Rain barrels
may be operated either as a reservoir for temporary storage of runoff (emptied in between events),
or as a flow control unit that temporarily stores and slowly releases runoff.

As a reservoir, the valve remains closed during storm events to collect runoff and must be emptied
between storms and used for landscape irrigation or other non-potable water use so that the barrel
is empty and ready to capture runoff from the next storm. As a flow control unit, the valve remains
partially open and releases the water from the barrel at a slower rate than the rate that it fills the
barrel. In either case, an overflow must be provided for when the barrel is filled. Ideally, the
overflow of water from the barrel will remain on-site and be dispersed into vegetated pervious
areas using a splash block or other type of flow spreading method to allow for infiltration or be
captured, stored, infiltrated, and/or treated in another type of BMP. Overflow should be conveyed
away from the structure and neighboring structures. However, where infiltration is slow, and the
existing downspout has a connection to the storm water conveyance system, it may be advised to
connect the overflow directly into the storm water conveyance system.

Where do | get a rain barrel?

Rain barrels are available for purchase in a variety of shapes, sizes, designs, and materials allowing
for aesthetically pleasing incorporation into the site. New rain barrels can be purchased online, and
local gardening and home supply/repair stores may stock their inventory with rain barrels.

Components
1. Water tight container
Overflow mechanism
Screen to provide vector control, safety, and prevent clogging
Outlet spigot or hose
Inlet gutter or hose

bk wnN

Design Considerations
1. Should be aesthetically incorporated into surroundings by:
a. Painting it the same color as the house so that it blends in,
b. Placing it under a raised deck or within a structure so it is hidden,
c. Surrounding it with vegetation and/or an aesthetically appealing structure such as a
lattice screen, and/or
d. Using a rain barrel that fits the surrounding theme (e.g., an old wine barrel)
2. Should be designed to minimize clogging from leaves and other debris, prevent drowning,
and provide vector control; inlet should be covered with a fine screen
3. Ifintending to use the collected water for a specific purpose you may desire to collect more
water than can be stored in one barrel. If that is the case, barrels may be connected in series
(i.e., overflow from one barrel connected as an inlet to the next)

If you purchased your rain barrel with inlet and outlet included:
1. Install barrel using the instructions that came with the barrel (if available). The following is
only intended to provide general guidance:
a. The barrel should be installed and secured (to prevent it from falling over) on a
foundation (concrete blocks work well). It will need to be high enough so that you
can access the water (either with a hose or a bucket).
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i. Rain barrels are often installed on a platform to allow some maneuverability
for getting water from the outlet of rain barrel. Since the outlet is often near
the bottom of the barrel to allow the water to drain out by gravity flow,
raising the barrel off the ground allows insertion of containers such as water
cans for ease of filling.

Caution should be taken to ensure that the barrel remains child safe. You do not
want a child to be able to get into or tip over a barrel full of water.

Once the barrel is in place, you will be able to determine where the downspout will
need to be cut. Using the new elbow that will be installed on the downspout (see
Section 2.3), hold it near the barrel so that you can see how high up you will need to
cut the downspout to install the new elbow allowing some space (approximately 1”)
between the bottom of the elbow and the top of the barrel/screen.

Using a hacksaw, cut the downspout, and attach the elbow or other device used to
get runoff into the barrel.

Ensure overflow is connected to another barrel, back into the storm water
conveyance system, or other pervious surface that will be used for infiltration.

Test the rain barrel’s operation.

i. If using a hose attached to the outlet to remove water that collects in the
barrel, the end of the hose must be lower than the level of the water in the
barrel for the water to drain out of the barrel.

Maintenance Considerations

Periodic maintenance activities:

Remove debris that collects on inlet screen; if the debris includes roofing materials, place it
in the trash; if the debris is mainly dirt and vegetation, place it in a green waste container.

Annual maintenance activities:
1. Clean barrel out; do NOT dump water in the barrel onto a driveway, sidewalk, or street;
clean barrel out over lawn or other permeable area.
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2.7 Contained Planters

What is a contained planter?

Contained planters are containers that hold soil and plants, providing areas of pervious surface in
otherwise impervious areas. To comply with Tier 1, at least 12 sq. ft. of contained planter area is

required. Removing at least 12 sq. ft. of existing impervious area is also an acceptable method of
complying with Tier 1 requirements.

FIGURE 2-5: Contained Planters in Santa Barbara

How do contained planters aid in storm water management?

Contained planters decrease the imperviousness of an area (e.g., in tightly confined urban areas
with little pervious area) by “covering” up the impervious area with pervious area, and reduce the
amount of runoff that occurs from impervious surfaces. Planters provide space for soil and plants
that retain (except during large storms) storm water runoff rather than allowing it to flow directly to
the storm water conveyance system (storm drain inlets and drain pipes) and then to local creeks and
oceans. The retained storm water runoff is then evaporated or transpired (water taken up by plants)
from the planter. In the event of a large storm, excess water from the planter may drain out the
bottom or through a provided overflow structure.

What applications are best for contained planters?

Contained planters are an excellent choice for implementing in an urban area that is impervious.
They may be placed on impervious areas such as parking areas, rooftops, sidewalks, and patios.
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Components

Contained planter
Soil
Plants

Design Considerations

1.

Plants should be hardy, native, tolerant of drought and inundation, and self-sustaining to
minimize need for fertilizers and pesticides.
Depending on the size of the planter, plants may include trees, shrubs, and/or ground cover
(see Appendix G for ideas on which plants to use).
Depending on the types of plants chosen determine what type of soil should be used (see
Section 2.10 for information on soil amendments).
Planters are widely available in a variety of shapes and sizes may be created by recycling
other containers.
If you build a planter, or convert recycled items into planters:

a. Remember that holes should be drilled in the bottom to allow excess water to drain

(you don’t want to drown the plants).

b. It should not be made with treated wood that may leach toxic chemicals.
Planters may be permanently affixed (built-in) or separate units that may be moved around