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ATTACHMENT A 

Options 1 and 3 Rooftop Runoff Controls SD‐11 CASQA Design Guidance 

 

 

 

 

 

 

 

 

 

 

 









 

 

 

 

 

 

 

 

 

 

ATTACHMENT B 

Option 2 Porous Pavement SD‐20 CASQA Design Guidance 

 

 

 

 

 

 

 

 

 

 























 

 

 

 

 

 

 

 

 

ATTACHMENT C 

Option 4 Vegetated Swale TC‐30 CASQA Design Guidance 

 

 

 

 

 

 

 

 

 

 

 





























 

 

 

 

 

 

 

 

 

ATTACHMENT D 

Option 5 Bioretention Design Guidance and Plant List 
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(d)  Site Design Measures  
 

The Permittee shall implement Site Design Measures (as defined in Section 
E.12.b. Site Design Measures and Section E.12.e(ii)(a) Site Assessment), 
site layout and design measures, based on the objective of achieving 
infiltration, evapotranspiration and/or harvesting/reuse of the 85th percentile 
24-hour storm runoff event.  Site design measures shall be used to reduce 
the amount of runoff, to the extent technically feasible, for which retention and 
runoff is required . Any remaining runoff from impervious DMAs may then be 
directed to one or more bioretention facilities as specified in Section 
E.12.e.(ii)(f), below. 

 
(e) Source Controls  

  

The Permittee shall implement Source Controls as defined in Section E.12.d. 

Source Control Measures. 

 
(f)   Storm Water Treatment Measures and Baseline Hydromodification 

Management Measures  
 

 After implementation of Site Design Measures, remaining runoff from 
impervious DMAs must be directed to one or more facilities designed to 
infiltrate, evapotranspire, and/or bioretain the amount of runoff specified in 
Section E.12.e(ii)(c) Numeric Sizing Criteria for Storm Water Retention and 
Treatment.  The facilities must be demonstrated to be at least as effective as 
a bioretention system with the following design parameters:  
 
1) Maximum surface loading rate of 5 inches per hour, based on the flow 

rates calculated.  A sizing factor of 4% of tributary impervious area may 
be used. 

2) Minimum surface reservoir volume equal to surface area times a depth of 
6 inches.  

3) Minimum planting medium depth of 18 inches.  The planting medium 
must sustain a minimum infiltration rate of 5 inches per hour throughout 
the life of the project and must maximize runoff retention and pollutant 
removal.  A mixture of sand (60%-70%) meeting the specifications of 
American Society for Testing and Materials (ASTM) C33 and compost 
(30%-40%) may be used. 

4) Subsurface drainage/storage (gravel) layer with an area equal to the 
surface area and having a minimum depth of 12 inches. 

5) Underdrain with discharge elevation at top of gravel layer. 
6) No compaction of soils beneath the facility, or ripping/loosening of soils if 

compacted. 
7) No liners or other barriers interfering with infiltration. 
8) Appropriate plant palette for the specified soil mix and maximum available 

water use. 
 

(g)   Alternative Designs — Facilities, or a combination of facilities, of a different 
design than in Section E.12.e.(ii)(f) may be permitted if all of the following 

aphillips
Highlight
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measures of equivalent effectiveness are demonstrated: 
 
1) Equal or greater amount of runoff infiltrated or evapotranspired; 
2) Equal or lower pollutant concentrations in runoff that is discharged after 

biotreatment; 
3) Equal or greater protection against shock loadings and spills; 
4) Equal or greater accessibility and ease of inspection and maintenance. 

 
(h)  Allowed Variations for Special Site Conditions - The bioretention system 

design parameters in Section E.12.e.(ii)(f) may be adjusted for the following 
special site conditions: 

 
1) Facilities located within 10 feet of structures or other potential 

geotechnical hazards established by the geotechnical expert for the 
project may incorporate an impervious cutoff wall between the 
bioretention facility and the structure or other geotechnical hazard. 

2) Facilities with documented high concentrations of pollutants in underlying 
soil or groundwater, facilities located where infiltration could contribute to 
a geotechnical hazard, and facilities located on elevated plazas or other 
structures may incorporate an impervious liner and may locate the 
underdrain discharge at the bottom of the subsurface drainage/storage 
layer (this configuration is commonly known as a “flow-through planter”). 

3) Facilities located in areas of high groundwater, highly infiltrative soils or 
where connection of underdrain to a surface drain or to a subsurface 
storm drain are infeasible, may omit the underdrain. 

4) Facilities serving high-risk areas such as fueling stations, truck stops, 
auto repairs, and heavy industrial sites may be required to provide 
additional treatment to address pollutants of concern unless these high-
risk areas are isolated from storm water runoff or bioretention areas with 
little chance of spill migration. 
 

(i)   Exceptions to Requirements for Bioretention Facilities - Contingent on a 
demonstration that use of bioretention or a facility of equivalent effectiveness 
is infeasible, other types of biotreatment or media filters (such as tree-box-
type biofilters or in-vault media filters) may be used for the following 
categories of Regulated Projects: 
  
1) Projects creating or replacing an acre or less of impervious area, and 

located in a designated pedestrian-oriented commercial district (i.e., 
smart growth projects), and having at least 85% of the entire project site 
covered by permanent structures;  

2) Facilities receiving runoff solely from existing (pre-project) impervious 
areas;and 

3) Historic sites, structures or landscapes that cannot alter their original 
configuration in order to maintain their historic integrity. 
 

By the second year of the effective date of the permit, each Permittee shall 
adopt or reference appropriate performance criteria for such biotreatment and 
media filters.   

 



This Technical Assistance Memo (TAM) provides plant guidance for bioretention stormwater control measures. 
Bioretention systems are low impact development (LID) features that use a combination of soil, plants, and other 
design elements to slow, treat, retain, and infiltrate stormwater runoff to mimic the natural, pre-development 
hydrology of a site. 

While bioretention systems may look like regular landscaped areas, they are designed (engineered) to manage 
stormwater runoff volumes and pollutants created by urbanization. Specifying the appropriate plants and soil for a 
bioretention system is critical to its performance and community acceptance. 

Technical Assistance Memo (TAM)
Central California Coast

Low Impact Development
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LID Plant Guidance for Bioretention 

Which Bioretention Facility Type?
There are two basic bioretention design types: planter and slope-sided. The flat-bottom planter type has 
a level soil surface, which allows stormwater to pond across the entire area. All plants in the planter 
type of bioretention must be able to tolerate stormwater inundation (Figure 1, Zone A). In comparison, 
the slope-sided type has two landscape conditions: the area that functions for stormwater management 

(Figure 2, Zone A) and the area above the ponding level. Similar to the planter type, plants in Zone A of a slope-sided 
bioretention type must be able to survive periodic ponding conditions.  Plants in Zone B, however, are not located in 
the stormwater management area and the plants/trees can be selected from conventional plant palettes. For each 
project, it is important that the landscape designer understand where the delineation between Zone A and Zone Be 
occurs in order to develop a proper plant design.

Slope-sided: 
This facility type 
has a lower area 
that ponds and 
conventional 
landscape on 
the side-slopes.  
Only plants in the 
functional, ponding 
area (Zone A) must 
be tolerant of 
periodic inundation. 

Flat-bottom Planter:  
This design type has 
a flat surface with 
consistent depth 
of ponding across 
the structure. The 
entire area functions 
for stormwater 
management and all 
plants in this facility 
must be tolerant of 
periodic inundation 
(Zone A). 
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Zone A Entire Facility Functions 
for Stormwater 
Management 

Planting

6’-0” Min. 4:1 Sideslope 
typical

4:1 Sideslope 
typical

Zone B Zone BZone A

Planting

Functions for Stormwater 
Management 

Conventional 
Landscape

Conventional 
Landscape

Figure 1 Figure 2  



With the bioretention facility type known and ponding areas identified, the plants can be selected. A list of 
plants appropriate for Zone A conditions (periodic ponding) is available on the Central Coast Low Impact 
Development Initiative (LIDI) website. 

Choosing the Plants
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centralcoastlidi.org/plants

Plant Selection and Maintenance: Anticipating the level of maintenance a facility will receive 
informs plant selection and may improve long-term system function. Where irrigation levels 
and maintenance are expected to be low, select a tough plant palette using species with 
similar requirements.  For example, on a road-side bioretention swale that will receive little 
or no irrigation and minimal maintenance after establishment, a planting of Juncus patens, 
Achillea millefolium and Muhlenbergia rigens could survive on rainfall once established. 
These tough plants, which look best when given supplemental water and cut back annually, 
will also tolerate mowing.

The LIDI Bioretention plant list was developed using the following criteria: 
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Bioretention Workhorse: Juncus is a 
genus of plants, commonly known as 
rushes. They are found across the globe 
and frequently on bioretention plant lists 
because of their tolerance for inundation. 
Some Juncus perform better than others in 
arid environments. Juncus patens is an easy 
to grow California native rush. It tolerates 
poor drainage, flooding, drought, and 
shade. A strong bioretention performer, it is 
more drought tolerant than the commonly 
available Juncus effusus. Additional Juncus 
cultivars and varieties may also be available 
at nurseries. Ask growers which Juncus will 
perform well with both seasonal inundation 
and drought.

The bioretention plants provided on the LIDI website represent a basic bioretention plant palette. When selecting 
plants, the landscape designer should determine whether a plant species is appropriate for the site considering 
proximity to cars, pedestrians, height limits, and anticipated levels of maintenance. Drought tolerant native plants 
are strongly encouraged to support water conservation, provide wildlife habitat, and for their ability to survive in 
local climate conditions. 

While plant selection for Zone B areas is at the discretion of the landscape designer, selection should take into 
account the sandy, free draining bioretention soil mix and the potentially erosive conditions where stormwater 
enters the facility.

About Plant Substitutions
Selection of different plant species may be appropriate based on the 
specific project objectives. However, the designer must ensure that plants 
selected for the Zone A location of a bioretention facility can tolerate 
periodic stormwater inundation. During construction, designers and/or 
construction managers should carefully review substitution requests.  In 
the case of substitutions sought due to supplier availability, the contractor 
may need to broaden  their search to locate a different supplier. 

•	 Tolerant of varied moisture conditions 
(wet and dry)

•	 Tolerant of varied soil types and growing 
conditions 

•	 Low maintenance requirements

•	 Not invasive weeds

•	 Do not have aggressive/invasive root systems

•	 Exhibit an attractive appearance. 



2%

TREES PLANTED ON SIDE SLOPES
ALIGNED BETWEEN STALLS
(select appropriate species for conditions)

3
1

maximum 
sideslope

2%

A portion of stall length
requirement may be

accommodated in overhang of
bioretention area.

Specifying the correct soils for bioretention areas is critical in order to achieve stormwater objectives and 
plant health. Soils must balance three primary design objectives: 

Soils for Bioretention

Landscape installation for bioretention areas is similar to that of traditional landscapes with a few added 
considerations:

Plant Installation

Trees provide additional aesthetic and performance benefits. 
Following these guidelines will maximize their success in 
bioretention areas:

•	 Provide sufficient facility width (a rule of thumb is 8’ min.) 

•	 Trees should be located at least five feet from facility inlets 
to avoid erosion of soils around the root ball

•	 Select trees that will tolerate seasonally wet soils and 
potential ponding

•	 Typically, locate trees on side-slopes; not at the bottom 
of Zone A  

•	 Some trees may tolerate periodic shallow ponding, 
especially if native soils are highly infiltrative  

•	 Do not specify trees with invasive roots

•	 Securely stake trees planted in bioretention areas

Trees in Bioretention Areas

Bioretention Soil Mix: Construction documents 
for any LID project should include a bioretention 
soil specification that defines the ratio of materials 
in the mix (approximately 35% aged compost to 
65% concrete sand), and the gradation, quality 
analysis, and other requirements for the materials. 
Specifications should also include guidelines for 
blending and placement of the bioretention soil mix.

•	 High enough infiltration rates to meet surface water draw down requirements

•	 Infiltration rates that are not so high that they preclude pollutant removal function of soils

•	 Soil composition that supports plant establishment and long-term health

•	 Conditions differ greatly between the ponding area (Zone A) and side-slopes (Zone B); plant installation 
must accurately follow landscape plans.  After planting, an inspection should ensure correct placement. 

•	 Plants should not block stormwater flows at inlets.  The mature, full-size of plants should be estimated to 
determine proper setback from inlets, with adjustments made after installation, if plants are too close. 

•	 A two-inch layer of compost may be applied to retain moisture, prevent erosion, and suppress weed growth. 
Use the same compost  from the bioretention soil mix specification and avoid bark mulches that can float 
during storm events.

•	 Landscape installers should be aware to avoid compaction of the soil with machinery, or never working 
wet soils. 



Plant Nurseries

LEGAL DISCLAIMER:  This Technical Assistance Memo (TAM) is intended as guidance only and 
should not be used as a substitute for site specific design and engineering. Applicants are 
responsible for compliance with all code and rule requirements, whether or not described in this 
TAM. 

UC Davis LID Initiative

Plant Establishment and Care

Check with your local nursery for availability of plants on the LIDI Bioretention plant list. Additionally, LIDI’s 
Bioretention Vendor List, while it may not be inclusive of all suppliers, provides contact information for Central 
Coast nurseries that stock plants from the Bioretention plant list. 

For additional technical resources:
www.centralcoastlidi.org

For questions or to contact the 
Central Coast Low Impact Development Initiative:

info@centralcoastlidi.org
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Irrigation is typically needed for two to three years following installation. After that 
period, native plants will need little to no supplemental irrigation to survive, however 
they may enter a dormant stage and appear dried up until rejuvenated by rains or 
supplemental irrigation. Because bioretention soils are formulated to infiltrate, irrigation 
application rates must be properly designed to avoid overwatering, and for systems with 
an underdrain prevent potential discharges through the underdrain.

Compost Mulch (1” - 2”) may be reapplied to bioretention areas annually, or as the mulch 
layer breaks down. Use compost mulch (the same compost used in the bioretention soil 
mix) and avoid bark mulches that can float during storm events. Do not apply mulch just 
prior to the rainy season.

Fertilizer should not be used in bioretention areas. Instead, a compost top dressing or 
application of compost tea can be used to introduce nutrients and beneficial microorganisms to the soil. 

Synthetic herbicides and pesticides should not be used in bioretention areas because of their potential toxicity risk to aquatic 
organisms. There are a variety of natural methods and products that can be used to control weeds and pests. 

Weeds compete with plants for nutrients, water, and sunlight. They should be regularly removed, with their roots, by hand pulling or 
with manual pincer-type weeding tools. Care should be given to avoid unnecessary compaction of soils while weeding.

Replace plants that die due to unsuitable plant conditions, disease, underwatering, or other unforeseen issues. Dead and dying plants 
must be removed and replaced to avoid spreading disease, establishment of weeds in bare areas, and reduced LID function. Before 
replacing with the same species, determine if another species may be better suited to the conditions.

Check tree staking, especially in high wind areas. Trees in bioretention areas may be more easily impacted by storms because of side-
slope and saturated soil conditions. They should be inspected once or twice a year and following storm events to ensure they maintain a 
vertical, upright position during establishment. Stakes should be removed once they are no longer needed to encourage self supporting 
root systems (between one and two years).

Like traditional landscapes, bioretention planting areas require care and ongoing maintenance for optimal health. 
Due to their functional nature as stormwater management facilities the following guidelines should be followed:



Bioretention Plant List
Plants for Zone A: Periodic inundation, area ponds following storm events (6" to 12" depth for 24 - 48 hours) and compost amended sand soil.

 1 Refers to Sunset Western Garden Book Zones. The Central Coast includes the following Climate Zones: 1A, 2A, 3A, 7, 9, 14-24 www.sunset.com/garden/climate-zones/

Sun Part Shade Drought Inundation

      GRASS / GRASSLIKE

Carex barbarae
Santa Barbara Sedge/ Basket Sedge

1-2' / 1'-2' X X X X X 4 - 9, 14 - 23 Attracts butterflies, deer resistant, good for erosion control, can spread agressively and 
should be sited carefully.

Carex divulsa  
Berkeley Sedge

1' / spreading X X X X X all, but 1A-  3A Attractive blue-grey leaves. Can be mowed 4 in high to keep clean look.

Carex flacca  
Blue Sedge

1' / spreading X X X X 3A - 9, 14 - 23 Attractive blue-grey leaves. Can be mowed 4 in high to keep clean look.

Carex pansa
California Meadow Sedge

6-10" / spreading X X X X 7-9, 11-24 Used as a lawn substitute, can be left long or mowed, tolerates drought, once 
established. 

Carex praegracilis
California Field Sedge

1' / spreading X X X X all, but 1A -3A Mounding, drought deciduous during summer months.

Carex spissa
San Diego sedge

3 - 4' / 2 - 3' X X X X X all, but 1A-3A Can handle foot traffic and is deer resistant.

Chondropetalum tectorum  
Small Cape Rush

2 - 3' / 3 - 4' X X X X X all, but 1A-3A 
and 7 Needs very little maintenance. If trimmed too much plant will loose visual integrity. 

Leymus condensatus 'Canyon Prince'
Canyon Prince Wild Rye

3'/3' X X X X all, but 1A-3A
Tolerant of drought, poor soils, part shade and seasonal wet.  Spreads by rhizomes, so 
nice planted in masses. Cut back annually in spring before new growth emerges.

Juncus effusus
Common Rush

2 - 3' / clumping X X X X all Easy to grow & very reliable. Needs more water than Juncus patens .

Juncus patens  'Elk Blue'
Elk Blue California Gray Rush

2' / clumping X X X X X all Very little maintenance, handles dry summers and wet winters.

Muhlenbergia rigens
Deer Grass

2 - 3' / 3 - 6' X X X X X all, but 1A-3A Can handle no watering, will stay green year round with watering, trim annually. 

Scirpus cernus
Low Bulrush

1' / spreading X X X 7 - 24 Grow individually or in mass, cut back once a year, very attractive.

Notes
Light 

PreferencesScientific & Common Name Height / Width
Sunset  

Climate 
Zones1

Water Tolerances CA 
Native
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          PERENNIALS 

Achillea millefolium californica
Yarrow

1 - 3' / 2' X X X X X all Tolerates regular to no watering, foot traffic, attracts butterflies, stress deciduous.

Anemopsis californica
Yerba Mansa

1 - 2'/ spreading X X X X all, but 1A-3A
Mat forming ground cover, interesting white flowers, prune back in late summer, likes 
moist conditions.

Bidens laevis
Joaquin Sunflower

2 - 3' / 1 - 2' X X X all but 1A
Attracts beneficial insects, stress deciduous in summer, likes water but will survive 
drought if pruned back. 

Calliandra eriophylla
Fairy Duster

1 - 3' / 1 - 3' X X X 10 - 24
Attractive pink flowers , drought tolerant once established, semi-evergreen, attracts 
pollinators, controls erosion.

Epipactis gigantea
Stream Orchid

1 - 2' / 2 - 3' X X X X all Interesting muted pink and yellow flowers, drought stress deciduous.

Eschscholzia californica
California Poppy

1 - 3 ' / 1 - 3" X X X X all Can handle periodic inundation, cut back yearly to prevent it from becoming weedy. 

Fragaria chiloensis
Beach Strawberry

4-8" / spreading X X X X X all, but 1A-3A Vigorous, fast-growing perennial groundcover, tolerates light foot traffic.

Iris douglasiana
Douglas Iris

1 - 2' / spreading X X X X all, but 1A-3A
Needs moisture or shade inland, does well on coast, evergreen leaves, attractive 
lanvendar-blue flowers in Spring.

Iva hayesiana
 San Diego Marsh Elder

1-3' / 5' X X X X all, but 1A-3A
Adaptable, low-maintenance shrub, controls erosion, shear or mow it back to the crown 
about every five years to rejuvinate. 

Lilium pardalinum
 Leopard Lily 

3 - 8' / 6" X X X X 2-7, 14-17
Attractive red-orange spotted blossoms in spring, needs regular water, will get large in 
moist, partial shade conditions. 

Lobelia cardinalis
Cardinal Flower

2 - 3' / 2' X X X X X 1-7, 14-17 A bog plant, attracts hummingbirds, showy scarlet flowers. 

Mimulus cardinalis
Scarlet Monkey Flower

1 - 3' / 1 - 3' X X X X X all but 1A
Year round  red color with regular water, attracts hummingbirds, reseeds itself & should 
not be used for small spaces. 

Mimulus guttatus
Seep Monkey Flower

1 - 3' / 1 - 3' X X X X all but 1A
Yellow flowers are abundant in spring-summer, attracts butterflies, will die back in 
drought and come back following year. 
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         PERENNIALS (cont.)

Rudbeckia californica
California Coneflower

2 - 5' /  1 - 2' X X X X all
Yellow showy flowers late summer and fall, cut back in winter, can get large under ideal 
conditions and may require pruning. 

Salvia spathacea
Hummingbird Sage

1 - 3' / spreading X X X X X all, but 1A-3A
Very attractive foliage and flowers, fragrant,  attracts hummingbirds, deer resistant, 
likes to grow in understory of trees. 

Salvia uliginosa
Bog Sage

4-6' /3-4' X X X 6-9,14-24 Cut back to ground in winter, spreads by rhizomes.

Satureja mimuloides
Monkeyflower Savory

1-3' / 1-3' X X X X X 4-9, 16-24, 26 Deciduous perennial with orange flowers that attract hummingbirds.

Sisyrinchium bellum
Blue-Eyed Grass

6" - 1' / 6'' - 1 X X X X all, but 1A-3A Low maintenance, summer dormant, spring bloomer. Can irrigate to prolong flowering.

Solidago californica
California Goldenrod

1 - 3' / 2 - 3' X X X X X X all, but 24
Attractive yellow flowers in summer and fall, attracts pollinators, dormant in winter, cut 
back to ground.

Zephyranthes candida
Rain Lily

1' / 1' X X X 4-9, 12-24 A hardy bulb with rush-like foliage and small white flowers in late summer/fall.

                         SHRUBS/SUBSHRUBS

Baccharis pilularis
Coyote Brush

wide variation X X X X all, but 1A-3A
Adaptable evergreen shrub, provides quick cover and bank stabilization, tolerant of 
coastal conditions, alkaline soil, sand, clay and seasonal wet, dwarf (low growing) 
varieties available.

Zauschneria californica  'Catalina'
Island California Fuchsia

1 - 3' / 2 - 3' X X X X X All but 1A Likes moisture but will survive through drought, attractive red flowers that 
hummingbirds like. This species is hardier and flowers last longer. 

Zauschneria californica  'Uvas Canyon'
San Jose California Fuchsia

2 - 3' / spreading X X X X X All but 1A Grey foliage, attractive red- orange flowers, very showy in late fall. Full sun with regular 
watering or along coast. Can be mowed to look like lawn. 
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