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6.9 Building BMPs

6.9.1 Cistern/Rain barre/

Applications
® Any type of land use, provided
adequate end use of water

® Collect rooftop runoff

Advantages
Volume & peak flow reduction
Collects stormwater for alternative

on-site uses
?_‘ ~4
E
= >
Figure 6-17: Typical Above Ground Cistern Limitations

Only treat rooftop runoff

— ® Must be monitored regularly to
6.9.1.1 Description ensure that there is adequate
Cisterns are large rain barrels (Section 5.6). While storage capacity

rain barrels are less than 100 gallons, cisterns range O [REIIEE Glo8 EIEIES iy (i

from 100 to 10,000 gallons in capacity. Cisterns retise onnarfinities

collect and temporarily store runoff from rooftops for

later use as irrigation and/or other non-potable uses. The following components are required
for installing and utilizing a cistern: (1) pipes that divert rooftop runoff to the cistern, (2) an
over flow for when the cistern if full, (3) a pump, and (4) a distribution system to get the water
to where it is intended to be used.

6.9.1.2 Applicability, Performance, and Limitations

Cisterns come in a variety of materials, which shall be chosen based on its location
(aboveground or underground) and the size required.

Applicability and Performance

Building BMPs are generally intended for achieving volume reduction and flow control of roof
drainage. Depending on the rate of water use from the cistern, it may be emptied, remain full,
or be somewhere between empty and full when the next storm event takes place. It is only
effective for volume reduction if the cistern is emptied between storm events. In most cases, it
is not practical to capture all of the water quality treatment volume, V,q, or volume reduction
requirement, Vieguton, USING cisterns as they would be impractically large. Treatment
effectiveness of cisterns (and other building BMPs) are not comparable to other BMPs in
Chapter 6 that treat runoff from a wide range of impervious surfaces that generally have higher
pollutant concentrations than cisterns which mainly capture roof runoff. In general, cisterns
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provide little pollutant reduction although irrigation of stored roof runoff may have nutrients and
small amounts of metals which may be used by the vegetation or adsorbed by soil particles.

Site Suitability Recommendations and Limitations

Table 6-45 and associated guidance provide general considerations for assessing a site’s
suitability for cisterns.

Table 6-45: Site Suitability Considerations for Cisterns

Depth to
Seasonally Horizontal
Tributary High Setback from
Area (Acres; Site Slope | Groundwater Hydrologic Drinking Water
BMP Sq.Ft.)* (%) Table (ft) Soil Group Wells (ft)
C|s:3ern/Ra|n Depends on An > 2 if tank is Any N/A
arrel system size y underground

! Tributary area is the area of the site draining to the BMP. Tributary areas provided here shall be used as a general
guideline only. Tributary areas can be larger or smaller in some instances.

Table 6-46 provides additional site applicability considerations for special design districts within
the City including coastal bluff areas and hillside design districts.

Table 6-46: Applicability of Cisterns for Special Design Districts

Coastal Bluff Area Hillside Design District

Acceptable if a geotechnical investigation is Acceptable if a geotechnical investigation is

provided to ensure that the facility does not
compromise the stability of the site slope or
surrounding slopes. If the stored rain water is to
be used for irrigation, City staff will determine how
much (if any) water application to the bluff is
appropriate.

provided to ensure that the facility does not
compromise the stability of the site slope or
surrounding slopes. If the stored rain water is to
be used for irrigation, City staff will determine how
much (if any) water application to the sloped
property is appropriate.

The following describes additional site suitability recommendations for cisterns.

e Shall not be located on uneven or sloped surfaces.

o If installed on a sloped surface, the base where the cistern will be installed shall be

leveled prior to installation.

e Shall be secured in place.

Multi-Use and Treatment Train Opportunities

A cistern can be combined into a treatment train to provide enhanced water quality treatment
and reductions in runoff volume and rate. For example, if a green roof is placed upgradient of a
cistern, the rate and volume of water flowing to the cistern can be reduced and the water
quality enhanced. Each facility can be reduced in size accordingly based upon demonstrated
performance for meeting the storm water runoff requirements as outlined in Section 6.2 and
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addressing targeted pollutants of concern. In addition, cisterns can be incorporated into the
landscape design of a site and can be aesthetically pleasing as well as functional.

6.9.1.3 Design Criteria and Procedure

Cisterns shall be designed according to the current requirements of the City of Santa Barbara
and the Santa Barbara County Flood Control and Water Conservation District.

Cistern Sizing

In most cases, it is not practical to capture all of the water quality treatment volume, V,q, or
volume reduction requirement, Viequction, USING cisterns as they would be impractically large.
Cisterns are intended to capture and store runoff for use later. However, the effectiveness of a
cistern for reducing runoff volumes and peaks depends on the cisterns effective storage
capacity (i.e., the volume available for storage at the beginning of each event). Therefore, the
size required varies based, not only on precipitation, but also usage. Cisterns may be operated
in different configurations as discussed in the rain barrel section (Section 5.6). Due to the
intricacies involved in considering a variable storage capacity, cisterns may only be sized to
meet the volume reduction requirement using a continuous simulation model with a long-term
precipitation record.

6.9.1.4 Construction Considerations

The foundation housing the cistern must be adequate to support the weight of the cistern and
the water it will store.
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6.9.1.5 Operations and Maintenance

General Requirements

1.

2.

7.

Inspect cisterns, associated pipes, and valve connections for leaks.

Clean gutters and filters of debris that has accumulated and is obstructing flow into the
cistern.

Clean and remove accumulated sediment annually.
Check cistern for stability and anchor if necessary.

Slopes in the vicinity of the cistern shall be stabilized and planted using appropriate erosion
control measures when native soil is exposed or erosion channels are forming.

The cistern shall be well maintained; trash and debris, sediment, visual contamination
(e.g., oils), and noxious or nuisance weeds shall all be removed.

If cistern is underground, ensure that manhole is accessible, operational, and secure.

Maintenance Standards

A summary of the routine and major maintenance activities recommended for cistern filters is
shown in Table 6-47.

Table 6-47: Cistern Maintenance Quick Guide

Inspection and Maintenance Activities Summary
e e Remove sediment and debris accumulation near inlet and outlet structures
c
= e Trash and debris removal
0] . , o .
e e Remove any evidence of visual contamination from floatables such as oil and
g grease
0 e Check cistern stability, anchor if necessary
g e Stabilize/repair minor erosion and scouring with gravel
o . :
o e Photographs taken before and after maintenance is encouraged
0]
Q
c
]
3
€ e Replace broken screens, spigots, valves, level sensors, etc.
.g
< e Repair or replace damaged cistern
g
=
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Applications
e Commercial, institutional, and
residential

e Most commonly used in urban
areas adjacent to buildings and
sidewalks

Advantages
e Combines stormwater treatment
with runoff conveyance

e Volume & peak flow reduction
e Pollutant removal
' & e Does not require a setback from
Figure 6-18: Planter Box building foundation
Photo Credit: The Low Impact Development Center

Limitations
e May require additional support
6.9.2.1 Description on steep slopes

. e Must be constructed with
Planter boxes, either elevated or at ground level, are underdrain system to convey

designed to capture and temporarily store storm GRS WELET (6 ST T

water runoff. Planter boxes are comprised of a conveyance system

variety of materials (usually chosen to be the same

material as the adjacent building or sidewalk). The

boxes are filled with gravel on the bottom (to house the underdrain system), planting soil
media, and vegetation. Planter boxes may also require splash blocks for flow energy dissipation
and geotextile filter fabric or choking stone to reduce clogging of the underdrain system. The
storm water infiltrates into the soil where it is used by the plants, stored and filtered, if the
runoff volume is large the storm water may even pond on the surface for a limited period of
time. Planter boxes are intended to be placed next to buildings and installed with underdrains
and an impervious liner. Once the soil becomes saturated, the excess water collects in the
underdrain system where it may be routed to a storm water conveyance system or another
storm water runoff BMP, such as a vegetated swale filter. Planter boxes are very similar in
design to bioretention areas (see Section 6.6.1 for additional information) but are more practical
for steep slope applications where the planter boxes can be terraced.

6.9.2.2 Applicability, Performance, and Limitations

Planter boxes are uniquely suited for redevelopment in urban areas. In addition, planter boxes
are suitable for sites where infiltration practices are impractical or discouraged. Planter boxes
are often designed to capture runoff from rooftop downspouts of commercial, industrial, and
residential structures and offer peak discharge rate reduction and moderate volume reduction
of roof drainage via evapotranspiration.
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Applicability and Performance

Building BMPs are generally intended for reducing peak runoff discharge rates and providing
volume reduction of roof drainage. While planter boxes do provide water quality treatment,
treatment effectiveness of planter boxes (and other building BMPS) are not comparable to other
storm water runoff BMPs in Chapter 6 that treat runoff from a wide range of impervious
surfaces that generally have higher pollutant concentrations. If planter boxes are placed
adjacent to a building, the area between the building foundation and the planter will need to be
waterproofed so that the foundation is not compromised.

Site Suitability Recommendations and Limitations

Table 6-48 and associated guidance provide general considerations for assessing a site’s
suitability for planter boxes.

Table 6-48: Site Suitability Considerations for Planter Boxes

Depth to
Seasonally Horizontal
Tributary High Setback from
Area (Acres; Site Slope Groundwater Hydrologic Drinking Water
BMP Sq.Ft.)! (%) Table (ft) Soil Group Wells (ft)
Planter 0.35 Acres; 4
Box | 15,000 Sq.Ft. <15 >2 Any NIA

* If system is fully contained and includes a liner, underdrain system, and overflow to a storm water
conveyance system, then slopes can exceed 15%.

Table 6-49 provides additional site applicability considerations for special design districts within
the City including coastal bluff areas and hillside design districts.

Table 6-49: Applicability of Planter Boxes for Special Design Districts

Coastal Bluff Area Hillside Design District

Acceptable if: (1) the facility is fully contained
with an impermeable liner, underdrain system,
and overflow to a storm water conveyance
system, and (2) the site slope meets the criteria
provided in Table 6-48.

Acceptable if: (1) the facility is fully contained with
an impermeable liner, underdrain system, and
overflow to a storm water conveyance system,

and (2) the site slope meets the criteria provided
in Table 6-48.

The applicability of planter box areas is limited by the following site characteristics:

e The tributary area (area draining to the planter box area) shall be less than 15,000 sq.
ft.

e  Groundwater levels shall be at least 2 ft lower than the bottom of the planter box area

e Site must have adequate relief between land surface and the storm water conveyance
system to permit vertical percolation through the planting media and underdrain to the
storm water conveyance system

e Shall not be located in areas with excessive shade to avoid poor vegetative growth. For
moderately shaded areas, shade tolerant plants shall be used.
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e Shall not be located near large trees that may drop leaves or needles. Excessive tree
debris may smother the grass or impede the flow through the swale.

Multi-Use and Treatment Train Opportunities

A planter box can be used in a treatment train to provide enhanced water quality treatment and
reductions in runoff volume and rate. For example, if a planter box is placed upgradient of a
cistern, the rate and volume of water flowing to the cistern can be reduced and the water
guality enhanced. As another example, a planter box could be placed downstream of a
downspout that drains the green roof. In both cases, each facility can be reduced in size
accordingly based upon demonstrated performance for meeting the storm water runoff
requirements as outlined in Section 6.2 and addressing targeted pollutants of concern. In
addition, planter boxes can be incorporated into the landscape design of a site and can be
aesthetically pleasing as well as functional.

6.9.2.3 Design Criteria and Procedure

Planter boxes shall be designed according to the current requirements of the City of Santa
Barbara and the Santa Barbara County Flood Control and Water Conservation District. Standard
design criteria for planter boxes are listed in Table 6-50. A planter box schematic is illustrated in

Table 6-50: Planter Box Design Criteria

Design Parameter Unit Design Criteria

Water quality design volume, V,q ft3 See Section 6.2 and Appendix C for calculating V..

Volume reduction requirement,

ft> See Section 6.2 and Appendix C for calculating V/eguction-
Vreduction

Drawdown time of planting soll hrs 48

Maximum ponding depth inches | 12

Planting soil depth feet 2; 3 preferred
Stabilized mulch depth inches | 2to 3

60 to 70% sand, 15 to 25% compost, and 10 to 20% clean

Planting media composition i topsaoil; organic content 8 to 12%; pH 5.5t0 7.5

Underdrain - 6 inch. minimum diameter; 0.5% minimum slope
Overflow device - Required
Geometry and Size

1. Planter boxes areas shall be sized to capture and treat the water quality design volume, Vg,
with a 12-inch maximum ponding depth. See Section 6.2 and Appendix C for further detail
on the storm water runoff requirements and associated calculations.

2. Planting soil depth shall be a minimum of 2 feet, although 3 feet is preferred. /ntent: The
planting soil depth shall provide a beneficial root zone for the chosen plant palette and
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adequate water storage for the water quality design volume. A deeper planting soil depth
will provide a smaller surface area footprint.

Planter boxes shall be designed to drain to below the planting soil depth in less than 48
hours. Intent: Soils must be allowed to dry out periodically in order to restore hydraulic
capacity to receive flows from subsequent storms, maintain infiftration rates, prevent long
periods of saturation for plant health, maintain adequate soil oxygen levels for healthy soil
biota and vegetation, reduce potential for vector breeding, and to provide proper soil
conditions for biodegradation and retention of pollutants.

Sizing Methodology

Planter boxes are sized the same as bioretention areas with underdrains using parameters
appropriate for planter boxes. See the Bioretention Area Section 6.6.1 for appropriate sizing
calculations and the bioretention area sizing example in Appendix D.

Flow Entrance and Energy Dissipation

The following types of flow entrance can be used for planter boxes:

1. Pipe flow entrance: Piped entrances, such as roof downspouts, shall include rock, splash
blocks, or other erosion protection material at the entrance to dissipate energy and disperse
flows.

2. Woody plants (e.g., trees, shrubs, etc.) can restrict or concentrate flows and can be
damaged by erosion around the root ball and shall not be placed directly in the entrance
flow path.

Underdrains

If underdrains are required, then they must meet the following criteria:

1.

2.

6-inch minimum diameter.

Underdrains must be made of slotted, polyvinyl chloride (PVC) pipe conforming to ASTM D
3034 or equivalent or corrugated high density polyethylene (HDPE) pipe conforming to
AASHTO 252M or equivalent. /ntent: As compared to round-hole perforated pipe, slotted
underdrains provide greater intake capacity, clog resistant drainage, and reduced entrance
velocity into the pipe, thereby reducing the chances of solids migration.

Slotted pipe shall have 2 to 4 rows of slots cut perpendicular to the axis of the pipe or at
right angles to the pitch of corrugations. Slots shall be 0.04 to 0.1-inch and shall have a
length of 1-inch to 1.25-inch. Slots shall be longitudinally spaced such that the pipe has a
minimum of one square inch per lineal foot.

Underdrains shall be sloped at a minimum of 0.5%.
Rigid non-perforated observation pipes with a diameter equal to the underdrain diameter

shall be connected to the underdrain every 250 to 300 feet to provide a clean-out port as
well as an observation well to monitor dewatering rates. The wells/cleanouts shall be
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7.

connected to the perforated underdrain with the appropriate manufactured connections.
The wells/cleanouts shall extend 6 inches above the top elevation of the planter box muich,
and shall be capped with a lockable screw cap. The ends of underdrain pipes not
terminating in an observation well/cleanout shall also be capped.

The following aggregate shall be used to provide a gravel blanket and bedding for the
underdrain pipe. Place the underdrain on a 3-foot wide bed of the aggregate at a minimum
thickness of 6 inches and cover with the same aggregate to provide a 1-foot minimum
depth around the top and sides of the slotted pipe.

Sieve size Percent Passing
¥4 inch 100
Y4 inch 30-60

US No. 8 20-50

US No. 50 3-12

US No. 200 0-1

At the option of the designer, a geotextile fabric may be placed between the planting media
and the drain rock. If a geotextile fabric is used it must meet the following minimum
materials requirements. Another option is to place a thin, 2- to 4-inch layer of pure sand
and a thin layer (nominally two inches) of choking stone (such as #8) between the planting
media and the drain rock.

Geotextile Property Value Test Method
Trapezoidal Tear (Ibs) 40 (min) ASTM D4533
Permeability (cm/sec) 0.2 (min) ASTM D4491
AQS (sieve size) #60 - #70 (min) ASTM D4751
Ultraviolet resistance 70% or greater ASTM D4355
8. The underdrain must drain freely to an acceptable discharge point. The underdrain can be
connected to a downstream open conveyance (vegetated swale), to a planter box cell as
part of a connected treatment system, stored for reuse, or to a storm water conveyance
system.
Overflow

An overflow device is required to be set at 2” below the top of the planter. The most common

option is a vertical riser, described below.

Vertical riser

1. A vertical PVC pipe (SDR 35) shall be connected to the underdrain.
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2. The overflow riser(s) shall be 6 inches or greater in diameter, so it can be cleaned without
damage to the pipe. The vertical pipe will provide access to cleaning the underdrains.

3. The inlet to the riser shall be 6 inches above the planting media, and be capped with a
spider cap.

Hydraulic Restriction Layers

Infiltration pathways need to be restricted due to the close proximity of foundations. Three
types of restricting layers can be incorporated into planter box designs:

1. Filter fabric can be placed along vertical walls to reduce lateral flows.
2. Clay (bentonite) liners can be used. If so, underdrain system is also required.
3. Geomembrane liners shall have a minimum thickness of 30 mils.

Planting/Storage Media

1. The planting media placed in the cell shall be highly permeable and high in organic matter
(e.g., loamy sand mixed thoroughly with compost amendment) and a surface muich layer.

2. Planting media shall consist of 60 to 70% sand, 15 to 25% compost, and 10 to 20% clean
topsoil. The organic content of the soil mixture shall be 8% to 12%; the pH range shall be
5.5t0 7.5.

3. Sand shall be free of stones, stumps, roots or other similar objects larger than 5 millimeters,
and have the following gradation:

Particle Size
(ASTM D422) % Passing
#4 100
#6 88-100
#8 79-97
#50 11-35
#200 5-15

4. Compost shall be free of stones, stumps, roots or other similar objects larger than %
inches; have a particle size of 98% passing through %4” screen or smaller; and meet the
following characteristics:

e Soluble Salt Concentration: < 10 mmhos/cm (dS/m)

e pH:5.0-85

e Moisture: 30-60% wet weight basis

e Organic Matter: 30-65% dry weight basis

e Stability (Carbon Dioxide evolution rate): >80% relative to positive control

e Maturity (Seed emergence and seedling vigor): >80% relative to positive control
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e Physical contaminants: < 1% dry weight basis

5. Topsoil shall be free of stones, stumps, roots or other similar objects larger than 2 inches,
and have the following characteristics:

e Soluble salts: < 4.0 mmhos/cm Particle Size
(dS/m) (ASTM D422, D1140) % Passing
3/4" 98
e pHrange: 5.5to0 7.0
_ Sand (0.05 - 2.0 mm) 50-75
 Organic matter: > 5% Silt (0.002 - 0.05 mm) 15-40
e Carbon to Nitrogen Ratio: < 20:1 Clay <5

e Moisture content: 25-55%

6. The planter box area shall be covered with mulch when constructed and annually replaced
to maintain adequate mulch depth. /Intent: this will help sustain nutrient levels, suppress
weeds, and maintain infiltrative capacity. Mulch shall be:

o Well-aged, shredded or chipped woody debris or plant material. Well-aged mulch is
defined as mulch that has been stockpiled or stored for at least twelve (12) months.
Compost meeting the requirements above may also be used (compost is less likely
to float and is a better source for organic materials).

e Free of weed seeds, soil, roots, and other material that is not bole or branch wood
and bark.

e Mulch depth shall be 2 to 3 inches thick (/ntent: thicker applications can inhibit
proper oxygen and carbon dioxide cycling between the soil and atmosphere).

e Grass clippings or pure bark shall not be used as mulch.
7. Planting media design height shall be marked appropriately, such as a collar on the vertical
riser (if installed), or with a stake inserted 2 feet into the planting media and notched to
show planter box surface level and ponding level.

8. The planter box soil mix shall be tested and meet the following criteria:

Item Criteria Test Method
Corrected pH 55-7.5 ASTM D4972
Magnesium Minimum 32 ppm *
Phosphorus (Phosphate - P,0x) Not to exceed 69 ppm *
Potassium (K,0) Minimum 78 ppm *
Soluble Salts Not to exceed 500 ppm *

* Use authorized soil test procedures.
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Should the pH fall outside of the acceptable range, it may be modified with lime (to raise) or
iron sulfate plus sulfur (to lower). The lime or iron sulfate must be mixed uniformly into the
soil mix prior to use in planter boxes.

Should the soil mix not meet the minimum requirement for magnesium, it may be modified
with magnesium sulfate. Likewise, should the soil mix not meet the minimum requirement
for potassium, it may be modified with potash. Magnesium sulfate and potash must be
mixed uniformly into the soil mix prior to use in planter boxes.

Limestone. Limestone shall contain not less than 85 percent calcium and magnesium
carbonates. Dolomitic (magnesium) limestone shall contain at least 10 percent magnesium
as magnesium oxide and 85 percent calcium and magnesium carbonates.

Limestone shall conform to the following gradation:

Sieve Size Minir_num Percgnt
Passing By Weight
No. 10 100
No. 20 98
No. 100 50

Iron Sulfate. Iron sulfate shall be a constituent of an approved horticultural product
produced as a fertilizer for supplying iron and as a soil acidifier.

Magnesium Sulfate. Magnesium sulfate shall be a constituent of an approved horticultural
product produced as a fertilizer.

Potash. Potash (potassium oxide) shall be a constituent of an approved horticultural
product produced as a fertilizer.

Vegetation

Planter box vegetation shall have the following characteristics:

1.

Plant materials shall be tolerant of summer drought, ponding fluctuations, and saturated
soil conditions for 48 to 72 hours.

It is recommended that a minimum of three tree, three shrubs, and three herbaceous
groundcover species be incorporated to protect against facility failure due to disease and
insect infestations of a single species. Plant rooting depths shall not damage the
underdrain. Slotted or perforated underdrain pipe shall be more than 5 feet from tree
locations (if space allows).

Native plant species and/or hardy cultivars that are not invasive and do not require
chemical inputs shall be used to the maximum extent practicable.
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4. Shade trees shall have a single main trunk. Trunks shall be free of branches below the
following heights:

Caliper (in) Height (ft)
1-1/2 to 2-1/2 5
3 6

5. See Appendix G for a recommended native plant list for planter boxes, a list of local
nurseries where these plants can be purchased, and a list of local and regional on-line
resources. The plant list shall be used as a guide only and shall not replace project-specific
planting recommendations provided by a landscape professional including recommendations
on appropriate plants, fertilizer, mulching applications, and irrigation requirements (if any)
to ensure healthy vegetation growth. See Section 5.11 for more information on
landscaping/planting recommendations and Section 5.10 for more information on soil
amendment recommendations.

6.9.2.4 Construction Considerations

1. The use of treated wood or galvanized metal anywhere inside the facility is prohibited.

2. Material of planter boxes shall be selected carefully to blend in and enhance aesthetics of
adjacent structures (buildings and sidewalks).

3. Plants shall be selected carefully to minimize maintenance and function properly.
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Figure 6-19: Planter Box Schematic

’—vA ® Plan View

(Not to Scale) ®
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NOTES N
() ROOF DOWNSPOUT OR OTHER STORM WATER DELIVERY SYSTEM.
(2 WATERPROOF BARRIER.
(3 ENERGY DISSIPATOR (E.G. SPLASH ROCKS).
(® sOIL MIX (SEE PLANTING MEDIA SECTION).
(® BUILDING.
(6) FOUNDATION. INSTALL FOUNDATION DRAINS AS NEEDED.
(@D GRAVEL @' TO §' OR APPROVED EQUAL).
PERFORATED PIPE SHALL RUN ENTIRE LENGTH OF PLANTER.
(@ CONNECTION TO DOWNSTREAM CONVEYANCE SYSTEM, OTHER (>4
STORMWATER RUNOFF BMP, OR PERVIOUS AREA. Geos& ntec
PLANTS; SEE APPENDIX G. consultants
@ SET OVERFLOW 2" BELOW THE TOP OF THE PLANTER. Figure 6- 19
@2 ALLOWABLE PONDING DEPTH SHALL BE LESS 12" OR LESS. PLANTER BOX
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6.9.2.5 Qperations and Maintenance

General Requirements

Planter boxes require annual plant, soil, and mulch layer maintenance to ensure optimum
infiltration, storage, and pollutant removal capabilities. In general, planter box maintenance
requirements are typical of landscape care procedures and include:

1.

Watering: Plants shall be selected to be drought tolerant and do not require watering after
establishment (2 to 3 years). Watering may be required during prolonged dry periods after
plants are established.

Erosion control: Inspect flow entrances, ponding area, and surface overflow areas
periodically, and replace soil, plant material, and/or mulch layer in areas if erosion has
occurred (see Appendix H for an inspection and maintenance checklist, use the checklist for
bioretention areas). Properly designed facilities with appropriate flow velocities shall not
have erosion problems except perhaps in extreme events. If erosion problems occur, the
following shall be reassessed: (1) flow velocities and gradients within the cell, and (2) flow
dissipation and erosion protection strategies in the flow entrance. If sediment is deposited
in the planter box, immediately determine the source within the contributing area, stabilize,
and remove excess surface deposits.

Plant material: Depending on aesthetic requirements, occasional pruning and removing of
dead plant material may be necessary. Replace all dead plants and if specific plants have a
high mortality rate, assess the cause and, if necessary, replace with more appropriate
species. Periodic weeding is necessary until plants are established. The weeding schedule
shall become less frequent if the appropriate plant species and planting density have been
used and, as a result, undesirable plants excluded.

Nutrients and pesticides: The soil mix and plants are selected for optimum fertility, plant
establishment, and growth. Nutrient and pesticide inputs should not be required and may
degrade the pollutant processing capability of the planter box area, as well as contribute
pollutant loads to receiving waters. By design, planter boxes are located in areas where
phosphorous and nitrogen levels are often elevated and these should not be limiting
nutrients. If in question, have soil analyzed for fertility.

Mulch: Replace mulch annually in planter boxes where heavy metal deposition is likely (e.g.,
contributing areas that include industrial, auto dealer/repair, parking lots, and roads). In
residential lots or other areas where metal deposition is not a concern, replace or add mulch
as needed to maintain a 2 to 3 inch depth at least once every two years.

Soil: Soil mixes for planter boxes are designed to maintain long-term fertility and pollutant
processing capability. Estimates from metal attenuation research suggest that metal
accumulation should not present an environmental concern for at least 20 years in planter
boxes. Replacing mulch in planter boxes where heavy metal deposition is likely provides an
additional level of protection for prolonged performance. If in question, have soil analyzed
for fertility and pollutant levels.

6-138

Storm Water BMP 7/16/2013
Guidance Manual



Chapter 6: Stormwater Runoff BMP Options | Planter Box

Maintenance Standards

A summary of the routine and major maintenance activities recommended for planter boxes is
shown in Table 6-51. Detailed routine and major maintenance standards are listed in Table 6-52
and Table 6-53.

Table 6-51: Planter Box Maintenance Quick Guide

Inspection and Maintenance Activities Summary

e Repair small eroded areas and ruts by filling with gravel. Overseed bare areas to
reestablish vegetation

e Remove trash and debris and rake surface soils to mitigate ponding

e Remove accumulated fine sediments, dead leaves and trash to restore surface
permeability

¢ Remove any evidence of visual contamination from floatables such as oil and
grease

e Eradicate weeds and prune back excess plant growth that interferes with facility
operation. Remove non-native vegetation and replace with native species

e Remove sediment and debris accumulation near inlet and outlet structures to
alleviate clogging

¢ Clean and reset flow spreaders (if present) as needed to restore original function
o Periodically observe function under wet weather conditions

Routine Maintenance

e Repair structural damage to flow control structures including inlet, outlet, and
overflow structures

e Clean out under-drain, to alleviate ponding. Replace media (if ponding or loss of
infiltrative capacity persists) and re-vegetate

e Re-grade and re-vegetate to repair damage from severe erosion/scour
channelization

e Photographs taken before and after major maintenance is encouraged

Major Maintenance
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Table 6-52: Routine Maintenance — Planter Boxes

Results Expected When

Defect or Condition When Maintenance Is
Problem Maintenance is Needed Performed Frequency
No erosion on surface of
Splash pads or spreader basin. No erosion or scouring
incorrectly placed; eroded evident. For ruts or bare
Erosion or scoured areas due to areas less than 12 inches Annually prior to

flow channelization, or
higher flows.

wide, damaged areas
repaired by filling with
crushed gravel.

wet season.

After major storm

Standing Water

When water stands in the
basin between storms and
does not drain freely (with
36- 48 hours after storm
event).

Water drains completely from
basin as designed and surface
is clear of trash and debris.
Underdrains are cleared.

events (>0.75
in/24 hrs) if spot
checks of some
planter boxes
indicate widespread

Loss of surface

Accumulation of fine
sediments, dead leaves,

Surface permeability restored.
Surface layer removed and

damage/
maintenance needs

permeability trash and other debris on replaced with fresh mulch.
surface
Visual Any visual evidence of oil,

contaminants
and pollution

gasoline, contaminants or
other pollutants.

No visual contaminants or
pollutants present.

Vegetation

Weeds, excessive plant
growth, plants interfering
with basin operation, plants
diseased or dying

Basin tidy, plants healthy and
pruned. Any plants that
interfere with function are
removed. Invasive or non-
acclimated plants replaced.

Monthly (or as
dictated by
agreement

Inlet/Overflow

Inlet/outlet areas clogged
with sediment and/or

Material removed so that
there is no clogging or

between County
and landscape

. blockage of the inlet or contractor
debris.
overflow area.
Any trash and debris which
Trash and exceed 5 cubic feet per Trash and debris removed
debris 1,000 square feet (one and facility looks well kept.
standard garbage can).
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Table 6-53: Major Maintenance — Planter boxes

Defect or
Problem

Condition When
Maintenance is Needed

Results Expected When
Maintenance Is
Performed

Frequency

Standing water

When water stands in the
basin between storms and
does not drain freely (with

Planting media (sand, gravel,
and topsoil) and vegetation

Annually prior to

36- 48 hours after storm removed and replaced. wet season
event).
_ No erosion on surface of
Erosion/ Bare spots greater than 12 | basin. Large bare areas are
i . As needed
Scouring inches re-graded and
reseeded/replanted.
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6.9.3 Green Roof

Applications
o Residential

e Commercial and institutional

e Rooftops and decks above
building structures

Vegetation

Growing Medium

Drainage, Aeralion, Water Storage
and Reo! Barrier

Advantages
e Combines stormwater treatment
with runoff conveyance

Insulation

Roofing Membrane .
e Volume & peak flow reduction
Slructural Suppont
e Pollutant removal
Figure 6-20: Typical Cross Section of a Green Limitations
Roof e Heavier than conventional
Figure Credit: American Wick roofs may require additional
support

e Not applicable for completely
6.9.3.1 Description flat roofs

Green roofs are also known as ecoroofs and vegetated

roof covers. Green roofs are roofing systems that

layer a soil/vegetative cover over a waterproofing membrane. There are two types of green
roofing systems; extensive, which is a light weight system and intensive, which is a heavier
system that allows for larger plants but requires additional maintenance. A green roof mimics
pre-development conditions by limiting the impervious area created by development. Green
roofs filter, absorb, and evapotranspire precipitation to help mitigate the effects of urbanization
on water quality and delivery of excess runoff to the local storm water conveyance systems.

6.9.3.2 Applicability, Performance, and Limitations

A green roof’s applicability is limited to rooftops or decks above building structures.

Applicability and Performance

Green roofs help control nitrogen as plants uptake nitrogen as they grow. In addition,
pollutants adsorb to clay and organic matter in the soil layer, vegetation slows down the water,
and the foliage collects dust. While study results are limited, it has been estimated that over
80% of TSS removal, 95% of cadmium, copper and lead, and 16% of zinc may be retained in
green roof soils (London Ecology Unit, 1993; Georgia SWMM, 2001). The soil layer
characteristics (i.e., composition and depth) greatly dictate the performance of the roof.

Green roofs (and other building BMPs) are generally intended for achieving moderate volume
reduction and flow control. Green roofs do provide quantifiable reduction in volume; however,
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they are not explicitly sized to meet the water quality treatment or volume reduction
requirements. Rather, the volume reduction is accounted for implicitly in the calculations by
assuming that the roof area is pervious rather than impervious when calculating a runoff
coefficient for the site. Treatment effectiveness of green roofs (and other building BMPs) are
not comparable to other BMPs that treat runoff from a wide range of impervious surfaces that
generally have higher pollutant concentrations. Green roofs are not intended to be a primary
BMP for meeting the peak runoff discharge requirement, although they do assist in reducing the
peak runoff discharge rate by increasing the site’s pervious area and decreasing runoff volumes
and velocities. See Section 6.2 for specific storm water runoff requirements for Tier 3 projects.

Site Suitability Recommendations and Limitations

Table 6-54 and associated guidance provide general considerations for assessing a site’s
suitability for planter boxes.

Table 6-54: Site Suitability Considerations for Green Roofs

Depth to
Tributary Seasonally Horizontal
Area High Setback from
(Acres; Groundwater | Hydrologic Drinking Water
BMP Sq.Ft.)! Site Slope (%) Table (ft) Soil Group Wells (ft)
Equal to
Green roof N/A N/A N/A N/A
roofs tributary
area

! Tributary area is the area of the site draining to the BMP. Tributary areas provided here shall be used as a general
guideline only. Tributary areas can be larger or smaller in some instances.

Table 6-55 provides additional site applicability considerations for special design districts within
the City including coastal bluff areas and hillside design districts.

Table 6-55: Applicability of Planter Boxes for Special Design Districts

Coastal Bluff Area Hillside Design District
Acceptable if overflow is captured in another Acceptable if overflow is captured in another
acceptable BMP or if it is conveyed safely to a acceptable BMP or if it is conveyed safely to a
storm water conveyance system. storm water conveyance system.

The following describes additional site suitability recommendations and limitations for green
roofs.

¢ Shall not be located on steep roofs (>25%)
¢ Roof supports must be sufficient to support additional roof weight

Multi-Use and Treatment Train Opportunities

A green roof can be combined into a treatment train to provide enhanced water quality
treatment and reductions in runoff volume and rate. For example, if a green roof is placed
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upgradient of a cistern, the rate and volume of water flowing to the cistern can be reduced and
the water quality enhanced. As another example, a bioretention unit could be placed
downstream of a downspout that drains the green roof. In both cases, each facility can be
reduced in size accordingly based upon demonstrated performance for meeting the storm water
runoff requirements as outlined in Section 6.2 and addressing targeted pollutants of concern.
In addition, green roofs can serve as aesthetic roof top garden areas and patios with outdoor
seating.

6.9.3.3 Design Criteria and Procedure

Green Roofs shall be designed according to the current requirements of the City of Santa
Barbara and the Santa Barbara County Flood Control and Water Conservation District. Standard
design criteria for green roofs are listed in Table 6-56.

Table 6-56: Green Roof Design Criteria

Design Parameter Unit Design Criteria
Soil depth range inch 2 -6 (depends on whether roof is designed to be extensive or
intensive)
Saturated soil weight Ibs. / 10-25
sq. ft.
Maximum roof slope % 25
Minimum roof slope -- Flat
Vegetation type -- Varies (see vegetation section below and Appendix G)
Vegetation height -- Varies (see vegetation section below)
Sizing

Green roofs do provide quantifiable reduction in volume; however, they are not explicitly sized
to meet the water quality treatment or volume reduction requirements. Rather, the volume
reduction is accounted for implicitly in the calculations by assuming that the roof area is
pervious rather than impervious when calculating a runoff coefficient for the site.

Green Roof Components

Structural Support

The first requirement that must be met before installing a green roof is the structural support of
the roof. The roof must be able to support the additional weight of the soil, water, and
vegetation. This is especially a concern for retrofit projects; so for retrofits, a licensed
structural engineer shall be consulted to determine the current structural support present and
what may need to be added to support the additional weight of 10 to 25 pounds per square
foot. For new projects, the structural support concern shall be addressed during the design
phase.
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Waterproof Roofing Membrane

Waterproof roofing membrane is an integral part of a green roofing system. The waterproof
membrane prevents the roof runoff from penetrating and damaging the roofing material. There
are many materials available for this purpose; they come in various forms (i.e., rolls, sheets,
liquid) and exhibit different characteristics (e.g., flexibility, strength, etc.). Depending on the
type of membrane chosen a root barrier may be required to prevent roots from compromising
the integrity of the membrane.

Drainage Layer

Depending on the design of the roof, a drainage layer may be required to move the excess
runoff off of the roof. If a drainage layer is needed, there are numerous options including a
gravel layer (that may require additional structural support), and many different styles and
types of plastic.

Soil Considerations

Soils are an important factor in the construction and operation of green roofs. The soil layer
must have excellent drainage, not be too heavy when saturated, and be adequately fertile as a
growing medium for plants. Many companies sell their own proprietary soil mixes. However, a
simple mix of ¥4 topsoil, ¥4 compost, and the remainder pumice perlite may be used for many
applications. Other soil amendments may be substituted for the compost and the pumice
perlite, see Section 5.10 for additional information on soil amendments. The soil mix used shall
not contain any clay.

Vegetation

Green roofs must be vegetated in order to provide adequate treatment of runoff via filtration
and evapotranspiration. Vegetation, when chosen and maintained appropriately, also improves
the aesthetics of a site. Green roofs shall be about 90% vegetated with a mix of erosion-
resistant plant species that effectively bind the soil and can withstand the extreme environment
of rooftops. A diverse selection of low growing plants that thrive under the specific site,
climatic, and watering conditions shall be specified. A mixture of drought tolerant, self-
sustaining (perennial or self-sowing without need for fertilizers, herbicides, and or pesticides) is
most effective. Plants selected shall also be low maintenance and able to withstand heat, cold,
and high winds. Native or adapted sedum/succulent plants are preferred because they
generally require less fertilizer, limited maintenance, and are more drought resistant than exotic
plants. When appropriate, green roofs may be planted with larger plants; however, this is
dependent of structural support and soil depth.

The following provides additional vegetation guidance for green roofs.

1. For extensive roofs, trees or shrubs may be used as long as the increased soil depth
required may be supported.

2. lrrigation is required if the seed is planted in spring or summer. Use of a permanent
irrigation system may help provide maximal water quality performance. Drought-tolerant
plants shall be specified to minimize irrigation requirements.
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3. Vegetation shall cover at least 90% of the total area

4. Locate the green roof in an area without excessive shade to avoid poor vegetative growth.
For moderately shaded areas, shade tolerant plants shall be used.

5. See Appendix G for a recommended native plant list for green roofs, a list of local nurseries
where these plants can be purchased, and a list of local and regional on-line resources.
The plant list shall be used as a guide only and shall not replace project-specific planting
recommendations provided by a landscape professional including recommendations on
appropriate plants, fertilizer, mulching applications, and irrigation requirements (if any) to
ensure healthy vegetation growth. See Section 5.11 for more information on
landscaping/planting recommendations and Section 5.10 for more information on soil
amendment recommendations.

Drain

1. There must be a drain pipe (gutter) to convey runoff safely from the roof to another basic
or storm water runoff BMP, a pervious area, or the storm water conveyance system. See
Section 5.3 Disconnecting Downspouts for more detail on directing roof drainage.

6.9.3.4 Construction Recommendations

1. Building structure must be adequate to hold the additional weight of the soil, retained
water, and plants.

2. Plants shall be selected carefully to minimize maintenance and function properly.
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6.9.3.5 Operations and Maintenance

General Requirements

1.

During the establishment period, green roofs may need irrigation and occasional light
fertilization until the plants have fully established themselves. Once healthy and fully
established, plants shall no longer need irrigation except during extreme drought.

Weeding during the establishment period may be required to ensure proper establishment
of the desired vegetation. Once established and assuming proper selection of vegetation,
the vegetation shall not require any routine maintenance.

The roofing membrane must be inspected routinely, as it is a crucial element of the green
roof. In addition, routine inspection of the drainage paths is required to ensure that there
are no clogs in the system. If a green roof is not properly draining, the moisture in the
system may cause the roof to leak and/or the plants to drown or rot. Leaks in the roof may
occur not only due to improper drainage, but also if the correct combination of
waterproofing barrier, root barrier, and drainage systems are not selected. Inspecting for a
leak in the roofing system is advised, especially in locations prone to leaks, such as at all
joints.

Inspect green roofs for erosion or damage to vegetation after every storm greater than
0.75" and at the end of the wet season to schedule summer maintenance and in the fall to
ensure readiness for winter. Additional inspection after periods of heavy runoff is
recommended. Green roofs shall be checked for debris, litter, and signs of clogging.

Replanting and/or reseeding of vegetation may be required for reestablishment.

Vegetation shall be healthy and dense enough to provide filtering while protecting
underlying soils from erosion:

Fallen leaves and debris from deciduous plant foliage shall be removed.

Invasive vegetation, such as Alligatorweed (Alternanthera philoxeroides), Halogeton
(Halogeton glomeratus), Spotted Knapweed (Centaurea maculosa), Giant Reed (Arundo
donax), Castor Bean (Ricinus communis), Perennial Pepperweed (Lepidium latifolium), and
Yellow Starthistle (Centaurea solstitalis) must be removed and replaced with non-invasive
species. For more information on invasive weeds, including biology and control of listed
weeds, look at the encycloweedia located at the California Department of Food and
Agriculture website-
http://www.cdfa.ca.gov/phpps/ipc/encycloweedia/encycloweedia_hp.htm or the California
Invasive Plant Council website at www.cal-ipc.org.

Dead vegetation shall be removed if greater than 10% of area coverage. Vegetation shall
be replaced and established before the wet season to maintain cover density and control
erosion where soils are exposed.
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Maintenance Standards

A summary of the routine and major maintenance activities recommended for green roofs is
shown in Table 6-57.

Table 6-57: Green Roofs Maintenance Quick Guide

Inspection and Maintenance Activities Summary

e Trash and debris removal

e Inspect roofing membrane for signs of damage

e Inspect for leaks in roofing system

e Inspect drainage paths for clogging, clean if necessary
e Inspect for signs of erosion or damage to vegetation

Cleaning of drain (where applicable) and/or unclogging outlet to eliminate ponding
water

¢ Remove weeds and dead vegetation

Routine Maintenance
[ ]

e Re-plant areas where weeds and dead vegetation were removed
e Replace non-native vegetation with native species
¢ Photographs taken before and after maintenance is encouraged

)
(&S]
c
g e Clean and or replace drainage layer
0
IS e Re-vegetate bare exposed portions of the swale to restore vegetation to original
‘25 level of coverage
o) ¢ Repair/Replace waterproof roofing membrane
‘c
=
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