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Site Planning 
OVERVIEW 

This chapter provides the following guidelines: 

 Guideline SP1: Optimum Building Orientation 

 Guideline SP2: Landscaping to Shade HVAC Equipment, Buildings, and Paved Areas 

 Guideline SP3: Safe and Energy-Efficient Transportation 

 Guideline SP4: Landscape Design and Management 

 Guideline SP5: Impervious Surfaces 

 Guideline SP6: Native and Drought-Tolerant Plants 

 Guideline SP7: Landscaping Soil, Amendments, and Mulch 

 Guideline SP8: Water-Efficient Irrigation Systems 

 Guideline SP9: Stormwater/Groundwater Management and Drainage Materials 

 Guideline SP10: Gray Water Systems 

 Guideline SP11: Space for Recycling 

Site planning is a fundamentally important aspect of high performance school design. The choices and 
decisions made during site selection and site planning affect all subsequent design decisions and 
mistakes can be very difficult or costly to correct later in the design process. All aspects of high 
performance design—from energy and water efficiency, to acoustic comfort and environmental 
impacts—are affected. Furthermore, every site and district will face unique constraints. Some districts 
have the luxury of choosing between optional sites while other districts have just one option. It is 
important to remember that regardless of what site is chosen, and whether it is urban or rural, the site 
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can be developed wisely to incorporate ideas that support the high performance goals of the entire 
project. 

Open spaces at schools typically fall into two categories:  hard surfaces and lawn. Districts can and 
should move beyond this approach to create more vibrant and environmentally responsive site designs. 
Even if the opportunities for a particular site seem modest, there are better ways to pave a parking lot, 
water a soccer field, and manage stormwater than are typically practiced.  

Site selection and design can either support or detract from the overall performance of the building. 
Table 3 summarizes some of the benefits associated with wise site planning.  
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Sustainable Site Planning Process 

Sustainable site planning is adaptable to all 
school sites. It balances ecological, social, and 
economic needs and emphasizes long-term, 
cost-effective strategies over now short-term 
results. It should be an open process and 
include the input of the school staff and local 
community.   

Site selection is crucial in the sustainability of 
school design, and districts must balance cost, 
student demographics, and environmental 
concerns during the site selection process. The 
school’s environmental impact can be reduced 
when the district can select sites, being 
conscious of ecosystem protection, careful 
building orientation, and a design that controls 
urban heat islands can significantly lower. 

When selecting a site, maintaining the health 
of students should be the first concern. Sites 
must not contain toxins, pollutants, or safety 
hazards that will impact student health, such 
as:  

 Hazardous agents, including industrial, 
agricultural, and naturally occurring 
pollutants such as asbestos and heavy 
metals.  

 Nearby facilities which might emit 
hazardous air emissions, or handle 
hazardous or acutely hazardous materials. 

 Other objects that are potentially harmful 
near a school, such as hazardous 
pipelines, high voltage power-line 
easements, railroad tracks, adverse levels of traffic noise, and airports. 

 

Figure 8—Playground Separation 

Berkeley, CA. Good separation between growth and high-use 
play areas have created a complex and vibrant playground. 

Photo courtesy Wolfe Mason Associates. 

 

Figure 9—Boulders and Mulch 

Berkeley, CA.  Boulders add interest and alternative play areas 
for these children.  Mulch filled cutouts protect tree roots from 
mowing damage.  Photo courtesy Wolfe Mason Associates. 
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The district should also address issues of land use and open space, including: 

 Developing sites that are centrally located for the student population. Both schools and parents 
spend significant time, energy, and money transporting students to and from school. Cars driven by 
parents, guardians, or the students themselves are the largest resource users and producers of 
transportation-related pollution. Centrally located sites mean that cars do not have to travel as far 
and encourage more students to walk or bike to school.   

 Develop joint-use agreements with community organizations to share parts of the school buildings, 
parks, or recreation space. As part of a growing trend, schools are being integrated with a variety of 
organizations, from laundromats and coffee shops, to police stations and park districts. Benefits 
include better campus security, improved community relationships, and reduced site acquisition and 
construction costs.   

 Avoiding development on prime farmland, public parkland, flood zones, and on habitats for 
threatened or endangered species.  

 Preserve undeveloped lands. By not developing on greenfields, which are sites that have not been 
previously developed, or have been restored to park or farm use, urban redevelopment can reduce 
environmental impacts.  

 Promoting alternative transportation, by locating the school close to public transportation and 
creating bike facilities. 

Once a site is selected, use educational specifications and the schematic design to address areas of the 
site targeted for conservation, development, or natural enhancement. Select and specify environmentally 
preferable site materials—building products that use raw materials efficiently and do not introduce 
pollutants or degradation to the project site or atmosphere, and building systems that conserve water 
and energy. (For additional information about materials, see the Interior Surfaces chapter.) All 
stakeholders should meet to review the baseline data and discuss the opportunities and constraints 
based upon the initial site analysis and program. These stakeholders help define the project’s “vision,” 
which guides development of the plan. Their involvement is essential throughout the planning and 
design process. The plan, developed by the design team and approved by the community, might include 
many, or all, of these principles: 

 Identify and protect existing natural features and ecosystems. 

 Repair and restore damaged natural areas and create habitat to promote biodiversity. 

 Respect and incorporate historic, cultural, and artistic resources. 

 Stormwater management to reduce pollution and the load on local infrastructure. 

 Create healthy landscapes that evolve over time and survive intensive use. 

 Develop a responsible maintenance and management program that incorporates an objective 
monitoring and evaluation strategy. 
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 Provide a strong link to the surrounding neighborhood and become an active part of the community. 

Design Goals and Guidelines 

Site planning activities for a high performance school seek to achieve one or more of the following three 
primary goals: 

 Protect and/or restore the site. 

 Incorporate the site’s natural features to achieve high performance. 

 Select environmentally preferable products. 

Protect and Restore the Site 

The natural functions of a site (hydrologic, geologic, and micro-climatic) can be seriously disrupted by 
the construction and operation of a building. The design of a high performance school considers ways 
that natural site features can be protected—perhaps even restored—through the design, development, 
and construction processes. For example, preserving natural vegetation reduces overall disturbance to 
the site. Soil amendments help restore the health of disturbed soils. And designing to reduce impervious 
surfaces mitigates stormwater runoff caused by construction and protects the hydrologic functions of the 
site. 

Site protection and restoration objectives include: 

 Minimizing disturbance to the site. 

 Mimicking (or restoring) natural processes in disturbed areas. 

 Protecting water quality. 

Incorporate the Site’s Natural Features to Achieve High 
Performance 

A high performance school responds to the site. Building placement, orientation, massing, and layout 
decisions made early in the school design process can profoundly affect the energy impacts of the 
building. These decisions also bear on the resulting indoor environment since they either capture or lose 
opportunities for daylighting and natural ventilation. Other implications include acoustic comfort, safety, 
and visual quality. The design of a high performance school incorporates the site’s natural advantages 
and features to achieve the school’s high performance goals. 

In addition, the high performance school site and building should “teach” environmental protection 
concepts. Site design will take into consideration opportunities for outdoor classrooms and 
environmental learning projects. With careful planning and coordination with school staff, such projects 
can be identified and then facilitated during construction. For example, stream restoration by students 
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and staff can take place more easily if a culvert 
has been removed during construction. Or a 
wetland graded during construction can be 
planted as part of lessons about the natural 
ecosystems. 

Site planning objectives that fall into this category 
include: 

 Reduce the demand for water. 

 Reduce energy demand. 

 Select environmentally preferable materials. 

A steadily increasing number and variety of 
environmentally preferable products are available 
for sitework and landscaping. Salvaged materials, 
originating from both on-site and off-site, should 
also be used where possible. These products include landscaping accessories made with post-
consumer and post-industrial recycled materials (parking stops, bike racks, tree cuffs, grates, 
landscaping ties, planters, outdoor furniture, and lighting and sign posts), recycled concrete asphalt 
aggregate for fill or road base, concrete made with fly ash, and recycled content soil amendments.  

Specific examples include: 

 Synthetic surfacing for exterior sports surfaces, playgrounds, and other surfaces. Made from 84% to 
98% post-consumer rubber from used tires. 

 Fencing with made with recycled plastic or salvaged wood or metal. 

 Running track surfaces made with 100% recycled rubber/tires. 

While maintenance will vary by product, in most cases, maintenance needs are reduced compared to 
conventional products. For example, recycled plastic lumber is more durable and requires less ongoing 
maintenance than wood. 

In addition, the selection of environmentally preferable materials can also serve as a teaching tool. 
Prominent interpretive signage can inform students, staff, parents, and the community about 
environmentally preferable materials and their attributes. 

Table 3 summarizes the site planning goals and objectives just described, and shows the 
correspondence of these objectives to the guidelines provided in this chapter. 

 

Figure 10—Landscaping Zones 

Bloomington, MN.  Natural landscaping materials separate 
landscaping zones of local plants, including native grasses 
that do not require mowing. Photo courtesy Wolfe Mason 

Associates. 
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Resources 

Architects, Designers and Planners for Social Responsibility (ADPSR) West Coast. 1998. Architectural 
Resource Guide. Contact: ADPSR, PO Box 9126, Berkeley CA. Tel: (510) 273-2428. Resources and 
information on green and healthy buildings, including many sources for materials in California. 

Barnett, D.L. 1995. A Primer on Sustainable Building. Snowmass, CO: Rocky Mountain Institute. An 
excellent overview of issues and benefits of sustainable building. www.rmi.org. 

Center of Excellence for Sustainable Development, U.S. Department of Energy, Energy Efficiency and 
Renewable Energy Network (EREN). Provides web pages on green building and green 
development. www.sustainable.doe.gov. 

Crowther, R.L. 1992. Ecological Architecture. Boston: Butterworth Architecture. Primer on ecological 
design, emphasizing the importance of holistic building design and its integration with natural 
systems. Includes design guidelines for design, landscaping and planning. 

King County, Washington. Construction and Landscaping Materials Specifications. 
www.metrokc.gov/procure/green/const.htm. 

Los Angeles, City of. Sustainable Building Reference Manual. Contact: Nady Maechling. Tel: (213) 473-
8226. Contains local information and resources. 

Lyle, J.T. 1994. Regenerative Design for Sustainable Development. New York: John Wiley & Sons. One 
of the seminal books on the theory, design and construction of regenerative systems and the 
practical application of ecological design. 

Marsh, W. M. 1991. Landscape Planning: Environmental Applications. New York: John Wiley & Sons. A 
definitive reference for landscape architects, planners and designers on the definition and 
application of environmental design principles to landscape and site planning. 

Maryland State Department of Education. Conserving and Enhancing the Natural Environment, A Guide 
for Planning, Design, Construction, and Maintenance on New & Existing School Sites and Building 
Ecology and School Design. 1999. To order, contact the Maryland State Department of Education, 
Division of Business Services, School Facilities Branch, 200 W. Baltimore St., Baltimore, MD 21201. 
Phone for Capital Projects Assistant Manager: (410) 767-0097 

Mason, Gary et al; An Ecosystem-based Approach to Planning Communities: An Ecosystem Manager’s 
Workbook, USDA Forest Service, Center for Urban Forestry, 1994, 1996, 1998. 

Moore, Robin C. and Wong, Herb H.1997. Natural Learning: Creating Environments for Rediscovering 
Nature’s Way of Teaching, MIG Communications. 

Rocky Mountain Institute.1998. Green Development: Integrating Ecology and Real Estate. New York: 
John Wiley & Sons. 
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Second Nature: Adapting Los Angeles’s Landscape for Sustainable Living. 1999. Published by 
TreePeople. 

Sorvig, K. 1996. Sustainable Building Technical Manual. Washington DC: Public Technologies Inc. 
Chapter 7, Site Materials and Equipment, offers a concise, valuable overview that highlights design 
considerations for soil amendments, plant materials and management, paving materials and 
materials for site construction and furnishings. 

Spurgeon, Richard. 1988. Ecology: A Practical Introduction with Projects & Activities. Osborne 
Publishing Ltd. 

For additional information about environmentally preferable materials, see the Material Selection and 
Research section in the Introduction to Volume II. 
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GUIDELINE SP1: OPTIMUM BUILDING 
ORIENTATION 
Recommendation 

When site conditions permit, orient buildings so 
that major windows face either north or south. 
Position classrooms so that light and air can be 
introduced from two sides. Solar orientation 
should guide the placement of building and site 
features. Reduce the impact of exterior noise 
sources by locating noise sensitive areas, such as 
classrooms, away from noise producers, like 
roadways, train tracks, etc.   

Description 

Space heating and cooling accounts for nearly 
20% of all energy consumption in the U.S. 
Optimal orientation of the building creates 
opportunities to utilize the potential contributions 
of the sun, topography, and existing vegetation for 
increased energy efficiency by maximizing heat 
gain (or minimizing heat loss) in winter and 
minimizing heat gain in summer. In the case of 
existing buildings, arrangement of interior spaces, 
strategic landscaping, and modifications to the building envelope can mitigate unfavorable orientation. 

Applicability 

All climates. Primarily for new buildings and site planning, with some applicability to retrofitting existing 
buildings for greater efficiency. 

Applicable Codes 

None. 

 

Figure 11—Well-Oriented Entrance 

Oakland, CA.  Orientation plays a key role in the 
landscaping and daylighting design; low walls, building 

materials, and varied landscaping create a rich and inviting 
entrance. Photo courtesy Wolfe Mason Associates. 

Applicable Spaces  Climates  When to Consider

Classrooms South Coast  Programming

Library North Coast  Schematic
Multi-Purpose / Cafeteria Central Valley  Design Dev.

Gym Mountains  Contract Docs.

Corridors Desert  Construction
Administration   Commissioning

Toilets   Operation

Other   
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Integrated Design Implications 

Knowledge of the existing site soils, vegetation, and microclimate are critical to understanding how to 
best arrange site elements to create the least disruption to the site and orient structures and spaces 
appropriately. Integrate existing site features; proposed landscape design; orientation, height and finish 
of walls; architectural design; impervious surfaces; location of heating and cooling equipment. Refer to: 
Guideline SP2: Landscaping to Shade HVAC Equipment, Buildings, and Paved Areas and Guideline 
SP3: Safe and Energy-Efficient Transportation. 

Cost Effectiveness  

Cost is generally low or negligible. Resulting cost savings will be demonstrated during 
building operation with lowered heating and cooling requirements. 

Benefits 

Reduced energy consumption will result in cost savings for heating and cooling. The arrangement of 
interior and outdoor spaces with thoughtful solar orientation allows optimal natural lighting and user-
friendly spaces. Studies have shown that students in classrooms with the most daylighting have a 21% 
improvement in learning rates over students in classrooms with poor natural light.4 Volume I has more 
discussion on this research chapter for more information on this research. 

Design Tools 

Pacific Gas & Electric and Southern California Edison offer use of heliodons for accurate modeling of 
shading in and around buildings. Contact their energy centers for more information. A physical model is 
mounted on the heliodon and a simulated sun shows shadows and solar exposure for different times of 
the day and the year. Most are coupled with a video camera for recording the test. 

A sun angle calculator is a handy tool for studying sun position for different times of the day and year. It 
can be used to determine the required distance between buildings needed for adequate solar exposure 
and for determining the effect of shading obstructions such as adjacent buildings.  

Computer software such as DOE-2 or Ecotect demonstrate the effects of orientation on the energy 
consumption of the building. Ecotect and other software display the effects of the sun over time, similar 
to a heliodon. 

                                                      
4  Heshong Mahone Group and New Building Institute. “Re-Analysis Summary: Daylighting in Schools, Additional Analysis.” On 

behalf of the California Energy Commission Public Interest Energy Research (PIER) Program, February 2002. 
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Design Details 

Consider stretching buildings in east-west orientation to maximize north-south daylighting opportunities. 
Single-story designs offer toplighting daylight strategies for all spaces.  

Solar angles, soils, and topography determine plant species and distribution, as well as vulnerability of 
the land to erosion by runoff. The extent of disruption to the site during construction can be minimized 
with careful orientation of buildings and site elements. Align long buildings and parking areas parallel to 
landscape contours.  

Building orientation can have a significant impact on the acoustical performance of a building. Locating 
classrooms or otherwise protecting them from sources of noise is the primary goal. Mass walls or berms 
of earth, which break the line-of-site between the noise source and the receiver (e.g. classroom), can 
reduce sound intrusion. A single row of trees or shrubs will be ineffective in reducing sound. Since 
windows are frequently the “weakest link” acoustically in a building structure, double glazed windows are 
often the only alternative to controlling exterior noise. Normal double paned windows with ¼ in. or ½ in. 
airspace are not effective acoustically. To be effective acoustically, the outer pane should be laminated 
glass and the airspace between the two panes of glass should be increased. Thicker laminated glass is 
needed to control exterior traffic and/or aircraft noise, which contain substantial low frequency energy. 
Sound Transmission Coefficient (STC) is a single number determined in accordance with ASTM 
standard E413 which indicates the level of sound transmission.  

Operation and Maintenance Issues 

None. 

Commissioning 

None. 

References/Additional Information 

American Institute of Architects Research Corporation. Solar Dwelling Design Concepts. Washington, 
DC:  U.S. Department of Housing and Urban Development, 1976. 

Baccomb, John Douglas. “Using Energy-10 to Design Low Energy Buildings.” National Renewable 
Energy Laboratory, 1999. A summary report that describes Energy-10 and presents a detailed 
worked example carrying a particular building from pre-design through preliminary design. 
www.nrel.gov/buildings/energy10/resources.html. 

Buffo, John, et al. “Direct Solar Radiation on Various Slopes from 0 to 60 Degrees North Latitude.” U.S. 
Department of Agriculture Forest Service Research Paper PNW-142, 1972, 74pp. 

DeChiara, Joseph. Site Planning Standards. McGraw-Hill, Inc. 1978. 
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Harris, Charles. Timesaver Standard for Landscape Architecture:  Design and Construction Data. 
McGraw-Hill, Inc. 1998.   

Land Design/Research, Inc. Energy Conserving Site Design Case Study, Burke Center, Virginia. 
Washington, DC:  U.S. Department of Energy, 1979, 60pp. 

Marsh, W.M. Landscape Planning:  Environmental Applications. John Wiley & Sons, New York. 1991. 

Marsh, William M., and Dozier, Jeff. “The Radiation Balance.” Landscape:  An Introduction to Physical 
Geography. Reading, MA:  Addison-Wesley, 1981, pp. 21-35. 

Sizemore and Associates. Methodology for Energy Management Plans for Small Communities. 
Washington, DC:  U.S. Department of Energy, 1978. 

Sterling, Raymond, et al. Earth Sheltered Community Design. New York:  Van Nostrand Reinhold, 1981, 
270 pp. 

Durant Road Middle School, Wake County, NC utilized many recommendations from this guideline. 
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GUIDELINE SP2: LANDSCAPING TO SHADE HVAC 
EQUIPMENT, BUILDINGS, AND PAVED AREAS 
Recommendation 

Shade HVAC equipment from direct sun. Ensure 
landscaping does not block air circulation to or from 
the building. Use landscaping to shade windows on 
the east- and west-facing building facades. Use 
landscaping or shade structures to shade paved 
areas to reduce the heat island effect.  

Description 

Shading HVAC equipment from direct sunlight can 
significantly lower the cooling demand. 
Landscaping can greatly reduce the impacts of 
heavy radiation loads on the roof, and east and 
west exposure in summer. In temperate regions, 
site planning and design should seek to promote 
shade and evaporative cooling in warm periods, 
and block winds and promote heat gain in cool 
periods, without disrupting favorable summer wind 
patterns. In hot, arid regions, plan to balance daily 
temperature extremes by storing energy, increasing 
humidity, and diverting desiccating winds. 

Applicability 

All climates. 

Applicable Codes 

Some communities in California have a 51% shade canopy requirement for parking lots. 

Integrated Design Implications 

Integrate landscaping, HVAC design, parking lot design, lighting design, irrigation, and preservation of 
existing plants with building design and orientation. Wind and moisture patterns should be considered 

 

Figure 12—Arbors and Trellises 

Berkeley, CA.  Arbors and trellises provide shade to 
ground and building surfaces for this daycare center.  

Photo courtesy of Wolfe Mason Associates 

Applicable Spaces  Climates  When to Consider 

Classrooms South Coast  Programming

Library North Coast  Schematic
Multi-Purpose / Cafeteria Central Valley  Design Dev.

Gym Mountains  Contract Docs.

Corridors Desert  Construction
Administration   Commissioning

Toilets   Operation

Other   
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during site planning in conjunction with goals to provide building shade. Design coordination will be 
needed so that trees and lighting are placed without conflicting with the shade or footcandle 
requirements. Refer to Guideline SP1: Optimum Building Orientation; SP3: Safe and Energy-Efficient 
Transportation; SP5: Impervious Surfaces; HVAC guidelines; as well as guidelines in the Building 
Enclosure and Insulation chapter. 

Cost Effectiveness 

Costs will vary depending on the type and extent of vegetation or shading structures 
used. Costs are minimal for HVAC shading, particularly if incorporated into overall HVAC system and 
landscaping design. Consult with a qualified HVAC engineer regarding opportunities for downsizing 
systems due to decreased system load.    

Benefits 

Lower energy costs from reduced solar loads on building. Shading HVAC equipment lowers demand for 
electricity and reduces heat islands.  

Design Tools 

Charts illustrating distance required between buildings or landscaping to avoid shadows and minimum 
spacing required to assure adequate light penetration. Solar path, latitude, and altitude charts should 
also be utilized. 

Design Details 

Building orientation should be closely integrated with landscape design. Planting deciduous trees on the 
southeast, southwest, and west side of the building will reduce solar gain in summer during the morning 
and afternoon. Deciduous vines on arbor structures will provide shade, particularly when used adjacent 
to the building on the south or west face, sheltering the interior from summer midday sun while allowing 
solar penetration in winter. Plant low branching deciduous trees on the west side to keep low afternoon 
sun off west and north walls in summer.   

Consider the use of vines against south- and west-facing walls to reduce reflected and absorbed heat 
and light. This can reduce the temperatures in courtyards and outdoor spaces as well as adjacent 
buildings and interior spaces. 

In urban environments, the site context may include solar windows (gaps between buildings) and 
shadow corridors (elongated zones which block the sun), which should be considered during site design 
to maintain sunlight to structures. 
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Parking lots and paved areas can reflect sunlight and absorb heat that raises temperatures. Shading 
with trees, shade structures or structures with vines can help lower temperatures.  

Locate HVAC equipment so that it is shaded from afternoon sun during the cooling season. Plant trees 
so that at maturity their canopies shade the unit and the adjacent area during the entire cooling season.  

Operation and Maintenance Issues 

Design criteria and maintenance guidelines will be needed so that trees shading parking lots and other 
paved areas can grow to full maturity without excessive pruning. However, care must be taken to avoid 
contaminating HVAC equipment with leaves or other organic debris. Maintenance must keep plantings 
from growing too dense and preventing the proper circulation of air around the unit. 

Commissioning 

None. 

References/Additional Information 

DeChiara,Joseph. Site Planning Standards. McGraw-Hill, Inc. 1978.   

Harris, Charles. Timesaver Standard for Landscape Architecture:  Design and Construction Data. 
McGraw-Hill, Inc. 1998.   

Marsh, W.M. Landscape Planning:  Environmental Applications. John Wiley & Sons, New York. 1991. 

Parker, D.S. “Measured Impacts of Air Conditioner Condensor Shading.” The Tenth Symposium on 
Improving Building Systems in Hot and Humid Climates. Fort Worth, TX, 1996. Archived at 
www.fsec.ucf.edu/~bdac/pubs/PF302/PF302.htm, 12/15/2000. 

Parker, J.H. "The Impact of Vegetation on Air Conditioning Consumption." Proceedings of the Workshop 
on Saving Energy and Reducing Atmospheric Pollution by Controlling Summer Heat Islands, 
Berkeley, CA, pp. 45-52, 1989. 
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GUIDELINE SP3: SAFE AND ENERGY-EFFICIENT 
TRANSPORTATION 
Recommendation 

Locate schools and design school sites to encourage 
use of safe, energy efficient transit alternatives and 
to discourage single-use automobile transportation. 

Incorporate safe and effective parking and storage 
for bicycles, skateboards, rollerblades, and scooters, 
if applicable. 

Description 

Strategies for encouraging the use of safe, energy-
efficient transportation alternatives include providing 
safe bike and pedestrian paths, and providing 
facilities for shared vehicle transportation (carpools, 
vanpools, mass transit). 

Applicability 

All climates. 

Applicable Codes 

Applicable municipal codes. 

Integrated Design Implications 

This guideline should be addressed in the site selection and site planning stage. Also incorporate these 
strategies into the building and site design stages, especially when looking at access, circulation, and 
parking lot design. Be sure to locate parking lots and other sources of pollution away from fresh air 
intake ducts to preserve indoor air quality. 

 

Figure 13—Child Cycling 

Designing bike and pedestrian paths and facilities for 
shared vehicle transportation helps to reduce morning 

traffic. 
NREL/PIX 09075 

Applicable Spaces  Climates  When to Consider 

Classrooms South Coast  Programming
Library North Coast  Schematic

Multi-Purpose / Cafeteria Central Valley  Design Dev.

Gym Mountains  Contract Docs.
Corridors Desert  Construction

Administration   Commissioning

Toilets   Operation
Other   
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Cost Effectiveness 

Costs will vary with strategies selected. In most cases, additional costs are minimized 
when integrated early into site/building design. Added costs will be offset by reduction in 
parking lot size. 

Benefits 

Reduced automobile use, reduced traffic congestion, improved urban air quality, improved sense of 
community, and more efficient use of site (if parking lot size is reduced). 

Design Tools 

IESNA. 1980. RP-8 Roadway Lighting, Chapter 4, Pedestrian Walkway and Bikeway Lighting Design, 
Illuminating Engineering Society of North America (IESNA), New York. This document contains 
guidelines for the design of fixed lighting for roadways, bikeways, and pedestrian paths. 

Design Details 

 Pedestrian- and bike-friendly features include pedestrian paths and walkways, bike paths, safe and 
accessible bike storage, and showers/changing facilities. 

 Good lighting is critical for safe walkways in the early morning and at night. Provide effective lighting 
onto walkways in accordance with illuminance levels and cut-off angles as specified by IESNA RP8. 
Most outdoor areas around schools will not need lighting. Pathways leading to multi-purpose or joint 
use areas of the school facility are an exception. 

 High schools and many middle schools have shower facilities already incorporated into the design. 
Making these facilities accessible to students, teachers and staff who use their bikes to commute to 
the school encourages bike use. A smaller shower and changing area can be added for cyclists in 
elementary and middle schools that do not have shower facilities for the student population in 
general. 

 Building design can encourage carpooling and vanpooling by giving priority to shared transportation, 
and by making waiting areas convenient and safe. 

 Locate carpool and vanpool parking spaces closer to the building entrance than other single-use 
automobile parking. 

 Post prominent signage to identify the location of carpool and vanpool parking and pick-up areas. 

 Provide safe and comfortable waiting areas to encourage carpool and vanpool commuters. 
Consider amenities such as sunshades, rain canopies, seating, and bulletin boards. 

L    
M    

C
os

ts
 

H    
L M H 
Benefits 



Site Planning Guideline SP3: Safe and Energy-Efficient Transportation 

70 CHPS BEST PRACTICES MANUAL DESIGN  © 2006 CHPS, INC 
 

 

Safety Cautions 

 Ensure commuter safety with building lobbies that view waiting, pick-up, and drop-off areas, 
occupied windows that overlook them, good lighting, and if necessary, prominent surveillance 
cameras. Eliminate potential hiding places for potential criminals. 

 Ensure that sheltered areas are visible from the street and/or parking areas, sidewalk, and school 
building. 

 Avoid creating small, dark courtyards that winter sun never reaches. 

 Heavy and massive arcades and other features can obscure visibility and affect pedestrian safety. 

Note:  The cost premium for providing for environmentally safe and energy-efficient transportation may 
be offset by grants offered by various agencies. 

Operation and Maintenance Issues 

None. 

Commissioning 

None. 

References/Additional Information 

Bicycle Federation of America. Comprehensive coverage of a host of policy, planning and design 
guidelines supporting bicycle use. Internet Resource Center. www.bikefed.org/. April 1999. 

Cox, E. (April 1999). Long Term Bike Parking. Useful overview of design considerations for long-term 
bicycle storage offering essential and optional features for caged facilities, bike rooms, bike lockers 
and shower and clothes locker rooms. www.jps.net/cbc/longbikepark.html. 

Woodhull, J. 1992. How Alternative Forms of Development Can Reduce Traffic Congestion." Sustainable 
Cities; Concepts and Strategies for Eco-City Development, Ed. Bob Walter, et al., Eco-Home Media, 
Los Angeles. Offers alternative approaches to traffic planning concentrating on "access" rather than 
mobility. Covers densification, parking, and development patterns, and offers solutions for 
pedestrian-friendly, transit-oriented development. 
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GUIDELINE SP4: LANDSCAPE DESIGN AND 
MANAGEMENT 
Recommendation 

Develop a landscape plan based on an ecological 
approach, emphasizing plant diversity, natural lawn 
care, and resource conservation. Use this plan to 
guide site preparation, site design, and ongoing 
care of the site. Include objective plans, tasks, 
standards, and requirements that provide 
information about how to create a healthy and 
attractive landscape. 

Description 

Every site has an ecological dynamism that involves 
all the physical elements of the landscape. A high 
performance approach to landscape design and 
management should be guided by four basic 
principles that respect this dynamism:  resource 
conservation, diversity, connectivity, and 
environmental responsibility.  

 Resource Conservation. Identify, use, and 
recycle available natural and physical resources 
that do not degrade the ecosystem. This 
principle should also be applied to site and 
landscape accessories. 

 Diversity. Maintain a healthy natural system that 
gives primary consideration to habitat, species, 
and genetic diversity.  

 Connectivity. Maintain networks of natural 
resources and interconnecting habitats to 
maximize healthy ecological functions. 

 Environmental Responsibility. Protect, restore, and manage resources to maintain a healthy 
ecosystem in perpetuity. 

 

Figure 14—Creeping Red Fescue 

Castro Valley, CA.  Creeping red fescue covers this 
difficult to maintain site and does not require mowing.  

Grass is also appropriate for pedestrian traffic and 
general use.  Photo courtesy of Wolfe Mason Associates.  

Applicable Spaces  Climates  When to Consider 

Classrooms South Coast  Programming
Library North Coast  Schematic

Multi-Purpose / Cafeteria Central Valley  Design Dev.

Gym Mountains  Contract Docs.
Corridors Desert  Construction

Administration   Commissioning

Toilets   Operation
Other   
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To apply these principles to landscape care, it’s important to understand the difference between 
landscape maintenance and landscape management. Maintaining a landscape implies that the 
landscape deteriorates and needs to be returned to a “correct” condition by the maintenance crew. This 
static vision belies the natural dynamism of the landscape. Seeking to simply maintain landscapes works 
against the dynamic tendencies of nature, resulting in great expense of time, energy, and money. 

Management, on the other hand, acknowledges the constant change of nature. To manage a landscape 
is to work with the basic tendency of nature to change. Management based on ecological principles does 
not try to always return the landscape to a single, static state. Management—as opposed to 
maintenance—recognizes the dynamic qualities of landscapes and takes advantage of interconnected 
elements such as water, soil, beneficial organisms, and pests.  

Applicability 

All climate regions. 

Applicable Codes 

Model Water Efficient Landscape Ordinance, Division 2, Title 23, California Code of Regulations, 
Chapter 2.7, Sections 490 through 495, www.owue.water.a.gov/docs/WaterOrdIndex.cfm, or applicable 
local ordinances. 

Integrated Design Implications 

Planning for landscape management should be integrated and coordinated with Guideline SP6: Native 
and Drought-Tolerant Plants and Guideline SP7: Landscaping Soil, Amendments, and Mulch. All 
landscape planning should also take into account irrigation system parameters to help maximize water 
efficiency (see Guideline SP8: Water-Efficient Irrigation Systems). 

Cost Effectiveness 

Costs will vary depending on the extent of the site and scope of management plan. 
Native grasses save money on maintenance with reduced or eliminated mowing schedules. Recycled-
content landscaping products are comparable in cost to conventional options. 

Benefits 

High performance landscape design and management, which seeks to bring the designed landscape 
into a closer adherence with the region’s natural systems, provides a high level of benefit. A well-
designed and implemented landscape management plan results in water conservation, soil 
improvement, the use of less intensive practices to manage plants, and the preservation, enhancement, 

L    
M    

C
os

ts
 

H    
L M H 
Benefits 



 Guideline SP4: Landscape Design and Management Site Planning 

 

CHPS BEST PRACTICES MANUAL DESIGN  © 2006 CHPS, INC 73 

 

or creation of habitat. The use of recycled content products helps alleviate waste disposal problems, and 
reduces energy use and consumption of natural resources during manufacturing. 

Landscape management, including natural lawn care practices, can help make the school grounds 
healthier for students and staff, protect beneficial soil organisms, and protect the environment through 
reduced use of water, pesticides, fertilizers, and pollution-producing mowers and maintenance 
equipment. 

Properly designed earth berms with a hearty groundcover and mulch can shield the school from nearby 
roadways, train tracks, etc. However, landscaping, trees, and shrubs cannot be used to reduce the level 
of exterior noise at the building façade. 

Berms on steep slopes with turf can cause water runoff issues, so irrigation schedules need to be 
closely monitored with short run times to avoid runoff. 

Design Tools 

To identify high performance landscape and site planning strategies, consider consulting with a 
landscape professional that has expertise in ecological approaches to vegetation management. 

Design Details 

Key Elements of a Landscape Management Plan 

A landscape management plan needs to take into account three different functions:  management of the 
vegetation, including lawn care; management of the site’s infrastructure; and management of those 
responsible for its care. A landscape management plan should contain the following components: 

 Management vs. Maintenance:  Briefly discuss the basis of an ecological approach, the concept of 
maintenance vs. management, and the principles of ecosystem-based management. 

 Vegetation Types and Locations:  Discuss the concept of vegetation types, including diversity of 
vegetation. Also describe the landscape management zones, and list and describe the types of 
vegetation to be included in each zone. Provide standards that describe the desired condition of 
each vegetation type. Vegetation types include trees (young, street, native, ornamental, naturalized, 
riparian); shrubs (ornamental, naturalized, riparian, native); perennials; vegetables; meadow; lawn; 
groundcover; vines; and weeds and undesirable plants. 

 Infrastructure Standards:  Discuss standards for infrastructure care to achieve the desired condition. 

 Designating Responsibility:  Discuss who is responsible for each aspect of the landscape 
management, and delineate responsibility on a site map. 
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 Sustaining the Landscape:  Describe the general tasks necessary to implement the landscape 
management specifications, including a yearly calendar of tasks as well as monthly task checklists 
to monitor the work and the health of the landscape.  

Establishing Landscape Management Zones 

A high performance design should divide a landscape into management zones based on each zone’s 
differing design intents and maintenance requirements. In general, three landscape management zones 
exist: 

 Ornamental Zone:  The more traditional landscape areas next to buildings, parking areas, streets, 
and other public use facilities. This zone creates strong identity and focus for the schools. The 
landscape in this zone is typically designed to be organized, attractive, and lush. This zone requires 
the highest level of management to maintain a visually pleasing and healthy appearance. 

 Natural or Native Zone:  Existing natural areas on, or adjacent to, the site that are to be preserved, 
enhanced, or expanded. 

 Buffer Zone:  The interface areas between the other two zones. The management goal is to provide 
a visually pleasing landscape that bridges the ornamental zone and the native, or more natural, 
areas. 

Natural Lawn Care  

Lawns are typically the most intensively managed type of vegetation on a school site. A high 
performance approach to lawn care starts with lawn placement at the site. Lawn can be divided into 
different zones, based on how it will be used and how it needs to be cared for. Typically, three standards 
of care should be considered: 

 High Intensity:  Requires uniform species composition, high irrigation demands, high synthetic 
fertilizer use, and regular pesticide and herbicide use. Used when primarily concerned with having 
uniform green grass year round with no weed, pest, or soil organisms. 

 Medium Intensity:  Allows for more diverse species composition, less demanding irrigation, 
moderate organic fertilizer use, and integrated pest management approach. Green is important, but 
not essential year round. Building soil structure over time is an important goal. 

 Low Intensity:  Diverse species composition and/or sparse coverage is tolerable. Alternatives to 
lawn are considered, with other vegetation taking precedence over lawn. 

Plants depend on soil organisms to recycle nutrients, protect them from disease, and build loose fertile 
soil. Overuse of soluble fertilizers and pesticides can disrupt this ecosystem and contribute to landscape 
and lawn problems like thatch buildup and soil compaction. Ecological approaches to landscape 
management and natural lawn care practices can help make lawns healthier for students and staff, 
protect beneficial soil organisms, and protect the environment. 
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A natural approach to lawn care 
produces lawns that stay healthy and 
are easier on the environment. 
Strategies include soil 
preparation/amendment, choosing 
groundcovers or no-mow lawn 
varieties; minimizing turf areas; “grass 
cycling” (leaving clippings to 
decompose quickly, releasing valuable 
nutrients back into the soil); mowing at 
the proper height, minimal use of 
pesticides; applying smaller amounts of 
fertilizers at regular intervals; 
appropriate watering; and accepting an 
appropriate threshold for some weeds. 

Operation and 
Maintenance Issues 

Consider a variety of alternatives to 
traditional school staff for maintenance. 
For example, Conservation Corps or 
job training programs for restoration 
and habitat areas. 

Landscape management is a different 
approach from conventional landscape 
maintenance. Planning, education, and training are key to a program’s success. Each school district 
should develop and implement a written landscape management policy and program. 

Commissioning 

None. 

References/Additional Information 

California Department of Water Resources. 1416 9th Street, Room 1104-1, Sacramento, CA 95814. Tel:  
(916) 653-6192. Fax (916) 653-4684. Web site: www.dwr.water.ca.gov/. 

California Integrated Waste Management Board. Database of Recycled-Content Providers: 
www.ciwmb.ca.gov/rcp. 

 

Figure 15—Landscape Management Zones 
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Clean Air Lawn Care, South Coast Air Quality Management District. Available on-line at 
www.aqmd.gov/monthly/garden.html. 

Cook, Tom and Roy L. Goss. Construction and Maintenance of Natural Grass Athletic Fields. 
Washington State University Cooperative Extension, Publication PNW0240. This bulletin provides 
the basis for development and maintenance of high quality fields for different purposes under 
different conditions. It is well illustrated with line drawings and color photographs plus data tables 
specific to different areas of the Pacific Northwest. Explains construction, establishment, drainage, 
irrigation, maintenance, and some troubleshooting. Rev. 1992. 28 pages. $2.25. To order, call (800) 
723-1763. 

Craul, Phillip J. Urban Soil in Landscape Design. John Wiley & Sons, Inc. 1992. 

Hunter, Charles D. Suppliers of Beneficial Organisms in North America. California Environmental 
Protection Agency, Department of Pesticide Regulation, Environmental Monitoring and Pest 
Management Branch. 1997. 

Los Angeles County Department of Public Works. The Natural Approach to Lawn Care. Available on-line 
at www.smartgardening.com/grassrecycling.htm. 

Olkowski, William et al. Common Sense Pest Control. The Taunton Press. 1991. 

People’s Park Landscape Management: Vegetation and Infrastructure Program. A program developed 
for the University of California, City of Berkeley and the Park/Community Advisory Group. This 
program uses an ecological approach to the renovation and care of the landscape. Information 
available from Wolfe Mason Associates at www.wolfemason.com.  

Profiles: A Special Report on Grounds Care. A report of grounds maintenance challenges at Georgetown 
University, Washington, DC, the University of Texas Southwestern Medical Center in Dallas, and the 
Orange County Public School District in Orlando, Florida.  Available on-line at 
www.facilitiesnet.com/fn/NS/NS3m9li.html. 

Ross Middle School, Ross, CA (Marin County)—Uses recycled content landscaping products. Sun 
shades and landscape benches are made from certified sustainably harvested Ipe or Angico. 
Concrete mix design replaces 50% of cement with fly ash. 

Santa Barbara County Waste Management Board:  Recycled Content Providers: 
www.lessismore.org/htdocs/text_only/important_info/recycled_products.html. 
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GUIDELINE SP5: IMPERVIOUS SURFACES 
Recommendation 

Minimize impervious surface areas to reduce 
stormwater runoff. Use material-efficient 
products for installed pervious and impervious 
surfaces. 

Description 

Impervious areas, such as roofs, driveways, 
sidewalks, and streets, increase stormwater 
runoff by preventing the infiltration of surface 
water into the ground. This increased 
stormwater runoff results in increased erosion, 
higher flow rates, higher ambient temperatures, 
and increased sediment and pollution of 
waterways. As stormwater flows over buildings, 
parking lots, and play fields, it collects 
pollutants, such as oil, litter, and dirt. These 
waterborne pollutants often discharge directly 
into waterways. Conversely, pervious surfaces 
reduce peak stormwater runoff and treat 
stormwater pollutants. In addition, impervious 
surfaces create higher ambient temperatures 
on the site compared to pervious or vegetated 
alternatives. 

Strategies to limit impervious surfaces on the 
building site include: 

 Using pervious (or porous) pavement 
systems in lieu of impervious asphalt or 
concrete. Examples: 

 Porous asphalt, paver blocks, or large 
aggregate concrete for parking and high use bicycle and pedestrian areas. 

 Lattice blocks that permit grass growth for fire lanes and overflow parking. 

 Crushed stone or brick for lightly used pedestrian paths. 

 

Figure 16—Porous Parking Lot 

Student and Staff Parking at Dominican University, River 
Forest, Illinois.  Made with Gravelpave porous paving, 
manufactured by Invisible Structures, Inc., Aurora, CO 

(www.invisiblestructures.com). A porous base course was 
constructed on top of existing site soils to leave tree roots 

undisturbed. 15” deep concrete curbs were installed with forms 
to curve around tree bases. The final top 1 in. of rings, grid and 

fabric were anchored in place to receive the gravel.  Photo 
reprinted with permission from Invisible Structures, Inc. 

Applicable Spaces  Climates  When to Consider 

Classrooms South Coast  Programming

Library North Coast  Schematic
Multi-Purpose / Cafeteria Central Valley  Design Dev.

Gym Mountains  Contract Docs.

Corridors Desert  Construction
Administration   Commissioning

Toilets   Operation

Other   
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 Minimizing the amount of paving by designing 
for multiple uses. Uses can include access, 
parking, pathways, meeting places and game 
courts. Surfacing materials can vary 
depending on intensity of use, e.g., access 
roads paved and parking gravel; turf block for 
emergency access; decomposed granite for 
secondary paths. All surfacing materials can 
utilize porous paving techniques. 

 Retaining or substituting vegetation in lieu of 
hard surfaces. 

 Designing to distribute runoff from impervious surfaces over large vegetated areas prior to reaching 
a stormwater conveyance system. This reduces the flow velocity, removes pollutants, and promotes 
groundwater infiltration. 

 Installing a vegetated roof. 

 Using natural or constructed wetlands to provide on-site retention and treatment of stormwater. 

 Minimizing the building footprint through design. (Note:  Minimizing building footprint usually means 
building “up” rather than “out.” For schools, this may not be desirable because of conflicts with 
higher priority goals, such as daylighting and natural ventilation.) 

Where impervious surfaces are necessary, use materials efficient materials. Examples include: 

 Rubber modified asphalt or recycled concrete asphalt. 

 Recycled aggregate for base coarse of new 
parking lots and roadways. 

 Concrete made using fly ash, a byproduct of 
coal combustion, to replace a portion of the 
Portland cement. 

Applicability 

All climates. 

Applicable Codes 

State Water Resources Control Board, Storm 
Water Program, PO Box 1977, 1001 “I” Street 
15th Floor, Sacramento, CA 95814-1977, phone 

Note:  One limitation of porous pavement is its tendency to 
clog if improperly maintained. Once it is clogged, it is difficult 
and costly to rehabilitate and often must be completely 
replaced. Clogging can be prevented most easily by not 
installing it in areas where erosion is a concern and by 
waiting until all other phases of construction are complete 
and vegetation is stabilized to install the pavement. The 
substrate needs to be designed to drain efficiently to prevent 
clogging. Other concerns include the lack of expertise of 
pavement engineers and pavement contractors. Also, some 
studies indicate that porous systems have slightly higher 
deformation in porous pavement compared to conventional. 

Another issue is that the surface of pervious concrete is 
rougher than normal concrete and may not be suitable for 
play areas where children may stumble and fall. 

 

Figure 17—Vegetated Roof 

Reprinted with permission from Sarnafil  
(Source:  www.sarnafilus.com/GreenRoofs.htm) 
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(916) 341-5536 for general inquiries, (916) 341-5537 for construction related issues, 
stormwater@dwq.swrcb.ca.gov, or www.swrcb.ca.gov/stormwtr/index.htm. 

The California Environmental Resources Evaluation System (CERES) Web site, 
www.ceres.ca.gov/index.html, features the California Land Use Planning Network with a broad array of 
data types from diverse sources, including selected, but fully scanned and searchable, county and city 
zoning ordinances. 

Applicable landscaping codes. 

Setting up a new concrete and asphalt recycling plant requires certain state and local permits, such as 
air, water, and zoning. 

Integrated Design Implications 

Strategies to minimize impervious surfaces should be integrated with decisions about landscaping 
design; shading of the building, site, and heat rejection equipment; building orientation and design 
(footprint); roofing selection; stormwater management; parking lot and paving design; building layout; 
vegetated roof design; and parking lot design.  

Cost Effectiveness 

Minimizing paved areas means less paving material overall, which translates into lower 
initial cost. 

The cost of pervious paving systems will vary depending on the system used. For 
example, porous (no fines) concrete may be comparable to conventional pavement. (This material 
requires a contractor familiar with the process, however.) Grid types, pavers, and brick systems have 
significant a cost premium over asphalt or concrete. Cost associated with pervious paving is offset by its 
dual purpose as a stormwater system. Less land is needed for this type of system, as a separate area 
for detention, retention, or infiltration is not necessary. 

Benefits 

Minimizing impervious surfaces helps preserve the hydrological and geological functions of a developed 
site by maximizing the area available for soils and vegetation to receive and treat surface water and 
facilitates groundwater recharge. The flow, velocity, and quantity of surface water is decreased overall, 
reducing the sediment and pollutant load on local waterways as well as the burden on municipal water 
management systems. 

Ancillary benefits include reduced heat local heat build-up (heat islands) from the shading and cooling 
effects of vegetation, vegetated roofing, and whitetopping. These translate into reduced cooling loads 
and energy consumption. Several pervious pavement systems are manufactured with recycled content 

L    
M    

C
os

ts
 

H    
L M H 
Benefits 



Site Planning Guideline SP5: Impervious Surfaces 

80 CHPS BEST PRACTICES MANUAL DESIGN  © 2006 CHPS, INC 
 

 

and so are also material efficient. Impervious paving that uses recycled concrete aggregate for base or 
fly ash in concrete is also material efficient. 

Design Tools 

Applicable state and local stormwater and surface water management design manuals. 

Pervious Paving 

As of this writing, no California guidelines or specifications for porous pavement exist. Guidance 
documents used in Washington State include: 

 Interim Guidelines for the Construction of Portland Cement Pervious Pavement or “No Fines” 
Concrete, a working document of the Washington State Aggregates and Concrete Association, 
soon to be updated. Contact the California Cement Promotion Council for more information. 

 BMP T3.40, Porous Pavement, from the Final Draft, Stormwater Management Manual for Western 
Washington, Volume V, Runoff Treatment BMPs. Washington State Department of Ecology, Water 
Division. August 1999, revised August 2000. This document can be downloaded at 
www.ecy.wa.gov/biblio/9915.html or call (360) 407-6614. 

Recycled Concrete Asphalt for Base 

Many local jurisdictions use California Department of Transportation (Caltrans) Standard Specifications. 
In Southern California, the Greenbook is commonly used for road projects. Where recycled aggregate is 
allowed, it must also, of course, meet the same grading and quality specifications as virgin aggregate. 

Caltrans Standard Specifications, July 1995, covers aggregate base and aggregate subbase in Sections 
25 and 26. These sections do not mention recycled aggregate. However, Caltrans SSPs do allow 
"reclaimed asphalt concrete, Portland cement concrete, lean concrete base, cement treated base," or 
"glass" in Class 2 and 3 aggregate base, and also in Class 1, 2, and 3 aggregate subbases.   

The Greenbook is a public works specification book commonly used in the Los Angeles area. The 
Greenbook includes standardized specifications for crushed concrete and asphalt in three of its four 
aggregate base categories in Section 200-2, "Untreated Base Materials": 

 Crushed aggregate base (CAB) does NOT include recycled aggregate. CAB may sometimes be 
specified where recycled base (CMB or PMB) would also meet requirements. 

 Crushed miscellaneous base (CMB) allows recycled aggregate. The Greenbook states that CMB 
"shall consist of broken and crushed AC or PCC and may contain crushed aggregate base or other 
rock." 

 Processed miscellaneous base (PMB) also allows recycled aggregate. The Greenbook states that 
PMB "shall consist of broken or crushed AC, PCC, railroad ballast, glass, crushed rock, rock dust, 
or natural material." 
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 Select subbase is the Greenbook's only aggregate subbase category. It allows recycled aggregate. 

Whitetopping 

American Concrete Paving Association (ACPA), Whitetopping, State of the Practice. Publication 
EB210P. This engineering bulletin covers of all aspects of concrete overlays on existing asphalt 
pavement. Its five chapters include: Introduction (uses and benefits), History and Performance, Design 
Practices (conventional whitetopping), Construction Practices, and Ultra-Thin Whitetopping (UTW). The 
last chapter presents the interim procedure for determining the load-carrying capacity of UTW based on 
research and performance surveys. 1998. $25.00. Order from the ACPA, www.pavement.com/. 

Design Details 

Effective surfaces are those, pervious or impervious, that are connected via sheet flow (shallow or 
concentrated surface flow) or discrete conveyance (such as drainage ditch) to a drainage system. 
Effective impervious surface is a measure of the performance of the lot with respect to stormwater flows, 
which provides a way of monitoring impact due to construction. Methods to minimize runoff can be 
expressed: (1) prescriptively, such as using pervious surfaces, or (2) performance-based, such as 
providing zero effective impervious surface (no net increase in runoff). Specific strategies will depend 
upon the specific site and local requirements. 

Where impervious pavement must be used, specify the use of recycled asphalt, concrete manufactured 
with fly ash for paving, and/or rubberized asphalt pavement. In hot climates, look for opportunities to 
whitetop asphalt surfaces with heat-reflecting white concrete. 

For concrete work, use reusable steel forms, expansion joint filler with recycled content, and least toxic 
release methods. 

When using porous paving or on-site bio-filtration swales, it is critical that sub-base soils are tested so 
that designs are sufficient to process the stormwater flow. 

Utilize surface stormwater flow wherever possible. Introduce oil/water separators at catch basins. 

Note that design considerations should assume a minor loss in porosity in the first four to six years. 

Avoid compaction of site soils in adjacent areas during construction to retain infiltration and water 
holding capacity of existing soils. 

Operation and Maintenance Issues 

For bio-swales and constructed wetlands, the design intent is to create a self-sustaining system that 
requires little maintenance. Monitoring and maintenance as the landscape matures provide educational 
opportunities. As bio-swales and constructed wetlands provide wildlife habitat, mowing and thinning 
plants should be minimal unless soils testing shows that impurities from runoff are high. In that case, 
mowing and thinning will aid in removal of toxins that may accumulate in the vegetation.  
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In parking areas, prune plants as needed to maintain sight lines and the desired aesthetic. If storm 
drains are used, clear as needed to prevent blockages. Avoid soil compaction in vegetated areas. 

For porous asphalt and concrete, vacuum with a hydrovac to maintain or restore porosity by removing 
sediment from the paving surface. If areas become deformed by traffic, drill compacted areas to restore 
porosity. Keep underdrains, overflow drains, and edge drains clear.   

Grassed paving systems need to be mowed. Tall grasses create a less-permeable surface. If this type of 
system is perceived as unmaintained, it may discourage potential users. During the dry summer season 
tall grass that is not watered has a higher potential to catch fire from contact with hot automobile exhaust 
systems. The durability of the system depends on soil type and climate, however maintenance is 
decreased with the use of appropriate groundcover plants in lieu of lawn. Some groundcovers can take 
foot traffic but lawn, in turf block or grids, is best used where there is auto traffic. 

Unit pavers on a permeable subgrade settle after the initial installation, and therefore require that a joint-
filler material be swept in. Permeability decreases over time as the joints become compacted. 

The systems mentioned above are conducive to “spot fixes”, should replacement of small areas be 
required due to damage. It should also be noted that maintenance is reduced where snow removal is 
significant, as snow melts faster on permeable surfaces. 

Longevity of the system depends on the type of system used, the amount of use it receives, and the 
appropriate match of system to site. 

Commissioning 

None. 

References/Additional Information 

California Cement Promotion Council, Dave Holman, phone (925) 838-0701 or dholman@best.com. 

California Integrated Waste Management Board. Designing with Vision: A Technical Manual for Material 
Choices in Sustainable Construction.  See Chapter 8, “Strategies to Reuse Materials and Reduce 
Material Use in Construction,” Appendix E sample specifications for: Section 02145, Erosion Control;  
Section 02230, Base Course; Section 02513, Asphaltic Concrete Paving. Designing with Vision can 
be downloaded in four parts from www.ciwmb.ca.gov/GreenBuilding. Chapter 8 is in Part D. Revised 
July 2000.   

California Integrated Waste Management Board. Database of Recycled-Content Providers: 
www.ciwmb.ca.gov/rcp. 

California Integrated Waste Management Board. Recycled Aggregate, A CIWMB Fact Sheet, CIWMB 
publication #431-95-052. Also available to download from 
www.ciwmb.ca.gov/publications/condemo/43195052.doc.  
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California Stormwater Best Management Practice Handbook: Construction Activities. Prepared for 
Stormwater Quality Task Force. Camp Dresser and McKee, Larry Walker Associates, Uribe and 
Associates and Resources Planning Associates. 183p. 1993. 

International Erosion Control Association. Provides technical assistance and an annual Erosion Control 
Products and Services Directory. (800) 455-4322. www.ieca.org/.   

Richman, T., et al. Start at the Source: Residential Site Planning and Design Guidelines: Manual for 
Stormwater Quality Protection. Bay Area Stormwater Management Agencies San Francisco. Brief, 
information-dense design guide to stormwater runoff reduction and treatment, oriented toward 
biological and landscaping methods. Many illustrations and diagrams. 1997. 

Ross Middle School, Ross, CA (Marin County). Most rain leaders empty into landscaped areas: this 
allows percolation back to water table, reduces peak storm flows and flooding, and filters pollutants 
out of stormwater; site design includes pervious surfaces where possible. 

Southern California Rock Products Association | Southern California Ready Mixed Concrete Association, 
www.scrpa.com/. 

State Water Resources Control Board, Water Recycling Programs, PO Box 1977, 1001 “I” Street 15th 
Floor, Sacramento, CA 95814-1977, phone (916) 341-5536 for general inquiries, (916)341-5537 for 
construction related issues, stormwater@dwq.swrcb.ca.gov, Web site: 
www.swrcb.ca.gov/stormwtr/index.html. 

Stormwater and Urban Runoff Seminars—Guide for Builders and Developers, NAHB, Edited by Susan 
Asmus, Washington DC, (800) 368-5242 x538 or www.nahb.com/. 

Stockdale, E.C. Freshwater Wetlands, Urban Stormwater, and Nonpoint Pollution Control: A Literature 
Review and Annotated Bibliography. 2nd Ed. WA Dept. of Ecology, Olympia, WA. 1991. 

Strecker, E.W., J.M. Kersnar, E.D. Driscoll & R.R. Horner. The Use of Wetlands for Controlling 
Stormwater Pollution. The Terrene Institute, Washington, DC. April 1992. 

U.S. Environmental Protection Agency. Natural Wetlands and Urban Stormwater: Potential Impacts and 
Management. EPA843-R-001. Office of Wetlands, Oceans and Watersheds, Washington, DC. 
February 1993. 

U.S. Environmental Protection Agency. Stormwater Management for Construction Activities: Developing 
Pollution Prevention Plans And Best Management Practices: Summary Guidance. 
EPA#833-R-92-001, Office of Wastewater Management, 401 M St. SW, Mail Code EN-336, 
Washington DC, 20460. October 1992. (800) 245-6510, (202) 260-7786 or 
www.epa.gov/owm/sw/construction/. 
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GUIDELINE SP6: NATIVE AND DROUGHT-
TOLERANT PLANTS 
Recommendation 

Use vegetation that is drought-tolerant and native to 
the school’s climate area. Preserve existing 
vegetation, especially groups of plants or significant 
specimens wherever possible. Design for plant 
survival since many landscape areas in schools can 
be destroyed by intensive use.  

Description 

Native vegetation is adapted to regional climate 
conditions. They are easy to establish, are drought-
tolerant (require little or no irrigation once 
established), and are naturally disease-resistant 
and pest-resistant. Planting for minimal water use is 
also referred to as “xeriscaping” or “drought-
tolerant” landscaping. Existing vegetation is the 
easiest and most cost-effective way to landscape 
the site. It also provides historical connection to the 
surrounding neighborhood.  

Plant survival can be increased by using tough 
plants that can take foot traffic such as plants grown 
from corms or bulbs. Good examples include Dietes 
vegeta, Acanthus mollis, Phorium sp., and many of the grasses, reeds and sedges. These tough plants 
should anchor corners and edges of planted areas. Also raised beds, curbs, and temporary but artistic 
barriers can help protect plants into maturity. Prepare designs and management programs that layer 
plant types; use a mixture of sizes at initial plantings; and plan for plant succession. 

Applicability 

This guideline applies to all climates, but is especially important in the central valley, southern coastal, 
and desert climates. 

 

Figure 18—Native, Perennial Grasses 

Davis, CA.  These groupings of native, quick growing 
perennial grasses require little irrigation and thrive in high 
use areas. Photo courtesy of Wolfe Mason Associates. 

Applicable Spaces  Climates  When to Consider

Classrooms South Coast  Programming

Library North Coast  Schematic

Multi-Purpose / Cafeteria Central Valley  Design Dev.
Gym Mountains  Contract Docs.

Corridors Desert  Construction

Administration   Commissioning
Toilets   Operation

Other   
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Applicable Codes 

Model Water Efficient Landscape Ordinance, Division 2, Title 23, California Code of Regulations, 
Chapter 2.7, Sections 490 through 495 
(www.dpla.water.ca.gov/cgibin/urban/conservation/landscape/ordinance/index). 

Integrated Design Implications 

Drought-tolerant landscaping should be integrated/coordinated with Guideline SP2: Landscaping to 
Shade HVAC Equipment, Buildings, and Paved Areas and Guideline SP4: Landscape Design and 
Management. All landscape planning should also take into account irrigation system parameters to 
assist in the goal of maximum efficiency. See Guideline SP8: Water-Efficient Irrigation Systems. 

Cost Effectiveness 

Costs are competitive with, or only slightly higher than, conventional landscape design. 
Additional cost benefit occurs if reusing existing vegetation. 

Benefits 

The use of drought-tolerant, native species conserves water (thereby reducing water costs), provides 
lots of attractive planting options, presents minimal disease and pest problems, thrives with little 
fertilization, requires low pruning and maintenance, provides wildlife habitat, and saves valuable landfill 
space. If retaining native vegetation in a landscape (rather than removing them and then replanting), 
added benefits include excellent erosion, sediment, dust, and pollution control. 

Design Tools 

Landscaping for minimal irrigation also requires careful planning of plant groupings, the “right plant, right 
place” concept, soil considerations, and other landscape design practices. The use of landscape 
professional with expertise in native and drought-tolerant vegetation for the school’s climate region is 
recommended. 

Irrigation Water Needs of Landscape Plants in California, 
www.dpla.water.ca.gov/urban/conservation/landscape/wucols/index.html. 

Landscape Auditors certified by the Irrigation Association (703) 536-7080, Web site: www.irrigation.org/. 
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Design Details 

 Add language into construction specs to protect existing plants, especially trees and root systems. 

 Soils are often disturbed during construction activities, and native vegetation may not thrive in 
degraded soils. Unless soil amendments are used to restore disturbed soil, it may be more 
appropriate to use water-efficient, non-native vegetation. See Guideline SP7 for using soil 
amendments.  

 Clearly define planting zones by intended use, e.g., lawns for play; tree groves for shade and 
habitat; shrub masses for buffering and screening; etc. 

 Introduce plants to increase habitat, e.g., butterflies and hummingbirds. 

 Create a diversity of landscape areas, e.g., ponds, meadows and groves; community gardens; vines 
and perennials, etc. 

Operation and Maintenance Issues 

Native, drought-tolerant plants are usually hardier and more pest-resistant, requiring less fertilizer and 
pesticide use. Use organic, slow release fertilizers and integrated pest management for pest control. 
See Guideline SP12 on integrated pest management. 

Recommend that the landscape contractor specify in the maintenance contract that new landscaped 
areas be maintained for a two to three year plant establishment period. Monthly findings on plant 
establishment should be reported to owner. 

Commissioning 

None. 

References/Additional Information 

California Department of Water Resources. 1416 9th Street, Room 1104-1, Sacramento, CA 95814, 
Phone: (916) 653-6192, fax: (916) 653-4684, www.dwr.water.ca.gov/. 

California Landscape Contractors Association (CLCA). Phone: (916) 448-2522, fax: (916) 446-7692, or 
Web site (with an on-line contractor search) at www.clca.org/index.html. 

California Native Plants Society, www.cnps.org/index.htm. 

City of Fort Collins. (March 1999). Xeriscape: a New Kind of Landscaping.  
 A summary of environmentally responsive landscaping resources, including a list of very low, low 
and moderate water consumption. www.ci.fort-collins.co.us/utilities/water/conserv/xeriscap.htm. 



 Guideline SP6: Native and Drought-Tolerant Plants Site Planning 

 

CHPS BEST PRACTICES MANUAL DESIGN  © 2006 CHPS, INC 87 

 

City of Santa Barbara. (March 1999). Water Conservation Program: Landscaping. 
An excellent and visual orientation to water-conserving landscaping on the Southern California 
coast. www.ci.santa-barbara.ca.us/departments/public_works/water_resources. 

Managing a Waste-Efficient Landscape, and on-line publication of the California Integrated Waste 
Management Board, Web site: www.ciwmb.ca.gov/organics/Landscaping/KeepGreen/Manage.htm. 

Marsh, W. M. 1991. Landscape Planning: Environmental Applications. John Wiley & Sons, New York. A 
definitive reference for landscape architects, planners and designers on the definition and 
application of environmental design principles to landscape and site planning. 

Peterson Nature Area, Peterson Middle School, Sunnyvale, California. Contact: Bryan Osborrne, 
Peterson Middle School, bryosborne@mail.telis.org, Santa Clara Unified School District, (408) 720-
8540. Web site: www.peterson.scu.k12.ca.us/~bosborne.   

WaterWiser—a program of the American Water Works Association operated in cooperation with the U.S. 
Bureau of Reclamation. The Web site provides information and resources including links for all 
aspects of outdoor and indoor water conservation, recycled water collection and reuse, irrigation, 
landscaping, and efficient fixtures and appliances. AWWA number is (202) 628-8303. 
www.waterwiser.org/. 
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GUIDELINE SP7: LANDSCAPING SOIL, 
AMENDMENTS, AND MULCH 
Recommendation 

Use organic soil amendments to help restore the 
health of disturbed soils. Where feasible and 
appropriate, use soil amendments and mulch 
with recycled content. 

Description 

The appropriate use of organic soil amendment 
will offset degradation in soil health due to 
construction activities, reduce runoff, help treat 
stormwater pollutants, and help ensure 
establishment of vegetation. Where feasible, use 
high quality soil amendments and mulch from 
shredded bark, which adheres better to the soil. 

Applicability 

All climates. 

Applicable Codes 

Model Water Efficient Landscape Ordinance, 
Division 2, Title 23, California Code of 
Regulations, Chapter 2.7, Sections 490 through 
495 www.dpla.water.ca.gov/cgi-bin/urban/conservation/landscape/ordinance/index. 

Applicable local ordinances (for example, City of Palo Alto. Landscape Water Efficiency Standards. 
March 15, 1993). 

Integrated Design Implications 

Soil amending should be integrated/coordinated with Guideline SP2: Landscaping to Provide Shade to 
HVAC Systems, Buildings, and Paved Areas; Guideline SP4: Landscape Design and Management; and 
Guideline SP6: Native and Drought-Tolerant Plants.  

 

Figure 19—Mulching 

Davis, CA.  Mulch areas 3–4 inches deep prevent weed 
growth, protect soil, and prevent irrigation from washing it 

into other areas.  Mulch can be walked on and used to 
replenish the soils of high use areas.  

Photo courtesy of Wolfe Mason Associates. 

Applicable Spaces  Climates  When to Consider 

Classrooms  South Coast  Programming  
Library  North Coast  Schematic  

Multi-Purpose / Cafeteria  Central Valley  Design Dev.  

Gym  Mountains  Contract Docs.  
Corridors  Desert  Construction  

Administration    Commissioning  

Toilets    Operation  
Other     



 Guideline SP7: Landscaping Soil, Amendments, and Mulch Site Planning 

 

CHPS BEST PRACTICES MANUAL DESIGN  © 2006 CHPS, INC 89 

 

Cost Effectiveness 

Medium. 

Benefits 

Research at the University of Washington has shown that, compared to traditional lawn installations, 
landscape grown on composted-amended soils: 

 Uses less water for irrigation. 

 Requires less fertilizer and pesticide. 

 Covers and “greens up” more quickly. 

 Has improved appearance. 

 Reduces stormwater runoff.. 

Design Tools 

Appropriate use of soil amendments requires site soil testing and analysis to determine type and amount 
of amendment.   

Design Details 

Key steps in creating and maintaining healthy soil and amendments include: 

 Minimize disturbance of existing soil. 

 Test the horticultural suitability of existing soil. 

 Strip and save suitable existing soil for re-use in landscape areas. 

 All existing soil in areas to be planted that have been degraded and compacted from building 
construction must be scarified before planting. In general and depending on soil type, planting soils 
can not be compacted more than 80% so that air and water can percolate through the soil cross 
section. 

 Incorporate organic soil amendments from composted green waste to help restore the health of 
disturbed soils. 

 Use a minimum 3 in. to 4 in. layer of mulch at all planting areas to help retain soil moisture and 
discourage weed growth. Some types of mulch can also take foot traffic.  

Urban development often involves clearing, removing topsoil, cuts, and fills. Once the work is done, the 
remaining soil is often much less healthy than the original, native soil. 
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Since soil is different on every site, it may be useful to hire a soil scientist to examine the chemical and 
psysical properties of the soil and make soil recommendations based on this analysis. Although this 
adds expense, it may be more cost-effective to improve soil quality before investing in landscaping that 
cannot survive in existing soil conditions. 

Table 4—Characteristics of Healthy vs. Disturbed Urban Soil  
Healthy Native Soil Disturbed Urban Soil 

Stores water and nutrients—Contains a rich, diverse makeup 
of organisms, organic matter, and pores.  Healthy soil acts like 
a giant sponge, storing and slowly releasing water, oxygen, 
and nutrients to plants as needed. 

Compacted—The removal of topsoil exposes subsoil that is often 
compacted. Heavy construction equipment can further compact 
soils. These dense layers resist plant root penetration and lack 
pores needed for adequate aeration. As a result, the soil is less 
able to absorb, retain, and filter (purify) groundwater. 

Regulates water flow—Maintains the natural water cycle by 
slowly discharging to streams and lakes and recharging 
aquifers. 

Reduced storage capacity—Because subsoil are less able to 
retain water, more stormwater ends up as runoff, disrupting the 
natural water cycle and degrading the health of nearby streams 
and waterways. 

Neutralizes pollutants—Soil rich in organic matter contains 
microorganisms that can immobilize or degrade pollutants. 

Poorer quality—The subsoil layer generally contains less organic 
matter and fewer nutrients than rich topsoil. This soil is less able 
to immobilize or degrade pollutants. 

The result is increased erosion and stormwater runoff, as well as higher flow rates, higher temperatures, 
and increased sediment in nearby streams result from disturbed urban soil. In addition, developed sites 
with poor soil typically require more irrigation, pesticides, and fertilizers to establish and maintain 
landscaping. Increased water usage as well as pesticide/fertilizer runoff causes further habitat damage. 

Operation and Maintenance Issues 

Vegetation grown on amended soils establishes more quickly and requires less ongoing maintenance 
compared to vegetation grown on un-amended, disturbed urban soil. 

Commissioning 

None. 

References/Additional Information 

The California Compost Quality Council (CCQC). A collaboration of compost producers, scientists, 
farmers, landscape contractors, and recycling advocates formed to administer compost quality 
guidelines in California. The CCQC operates an independent verification program through which 
compost producers can assure consumers that quality claims have been verified. CCQC, 584 Castro 
Street, San Francisco, CA 94114, phone (415) 863-1048 or Web site: 
www.crra.com/ccqc/ccqchome.htm. 

Compost and Mulch Sources List from the California Integrated Waste Management Board. Listings for 
Northern, Central, and Southern California. Web site: 
www.ciwmb.ca.gov/organics/SupplierList/ListCent.htm. 
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Landscape Architects Technical Committee (LATC). Under the purview of the California Architects 
Board, the LATC was created by the California Legislature to protect the health, safety, and welfare 
of the public by establishing standards of licensure and the enforcing of laws and regulations which 
govern the profession of landscape architecture. It is one of the numerous boards, bureaus, 
commissions, and committees within the Department of Consumer Affairs responsible for consumer 
protection and the regulation of licensed professions. State of California, Department of Consumer 
Affairs, California Architects Board, Landscape Architects Technical Committee, 400 R Street Suite 
4000 Sacramento, Ca 95814, phone (916) 445-4954, fax (916) 324-2333, Web site: 
www.latc.dca.ca.gov/index.htm. 

U.S. Composting Council. This non-profit organization is involved in research, public education, 
composting and compost standards. Their website has links to composting resources throughout the 
country. Web site: www.compostingcouncil.org/. 
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GUIDELINE SP8: WATER-EFFICIENT IRRIGATION 
SYSTEMS 
Recommendation 

Install drip or other low-volume, water-efficient 
irrigation and/or systems connected to humidity 
sensors, where appropriate. 

Description 

Supplemental irrigation accounts for most water use 
at schools during the summer and a significant 
amount during the spring and fall. Maximizing the 
water efficiency of irrigation systems supports 
healthy and attractive landscapes and sports fields. 

Applicability 

All climates. 

Applicable Codes 

Model Water Efficient Landscape Ordinance, 
Division 2, Title 23, California Code of Regulations, 
Chapter 2.7, Sections 490 through 495 
(www.dpla.water.ca.gov/cgi-
bin/urban/conservation/landscape/ordinance/index), 
or applicable local ordinances. 

Integrated Design Implications 

Irrigation system design and installation should be closely coordinated with other landscape planning 
and water management activities. See Guideline SP4: Landscape Design and Management, Guideline 
SP6: Native and Drought-Tolerant Plants, and Guideline SP7: Landscaping Soil, Amendments, and 
Mulch.  

Note: The soil should be amended and blended prior to installing the irrigation systems to avoid damage 
to the system. 

 

Figure 20—Drip Irrigation 

Photo reprinted with permission from Rain Bird Sprinkler 
Mfg. Corp. www.rainbird.com/drip/index.htm 

Applicable Spaces  Climates  When to Consider 
Classrooms South Coast  Programming

Library North Coast  Schematic
Multi-Purpose / Cafeteria Central Valley  Design Dev.

Gym Mountains  Contract Docs.

Corridors Desert  Construction
Administration   Commissioning

Toilets   Operation

Other   
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Cost Effectiveness 

Drip systems and micro-emitters have become very cost effective when evaluated 
against water restrictions and rising water costs. 

Benefits 

Benefits include significantly reduced irrigation water consumption, reduced utility costs and increased 
water conservation. Conventional spray heads deliver only 55% to 65% of the water to the ground; the 
rest is blown away or evaporates, depending on weather conditions. In contrast, drip irrigation is up to 
95% efficient. Plants establish and thrive better with drip irrigation since water is delivered to the root 
zone, where it is needed. Water-efficient irrigation systems are also waste-efficient—water and fertilizer 
are used only where needed, preventing nutrient-consuming and waste-generating weed growth in other 
areas and reducing costs associated with managing and disposing of undesired plant growth. 

Design Tools 

None. 

Design Details 

 First, aim to eliminate the need for an irrigation system entirely. An effective stewardship program 
combined with drought-tolerant plants (Guideline SP6) might eliminate the need for an in-ground 
system. 

 Where an in-ground system is required, the design and installation should be completed by a 
certified irrigation specialist and should conform to local ordinances. The ordinances include 
specifics about efficient irrigation. 

 Systems should be installed to avoid runoff, low-head drainage, overspray, or other similar 
conditions where irrigation water flows onto adjacent property, non-irrigated areas, or impervious 
surfaces. Some irrigation systems can be connected to humidity sensors to keep from operating 
when humidity is high or when it is raining. 

 Consider special problems posed by irrigation on slopes, in median strips, and in narrow 
hydrozones. Installation should provide easy access to sprinkler heads for inspection and 
maintenance. 

 Use irrigation zones to group plants with similar water needs close to a water source, which limits 
the scope and impact of an in-ground irrigation system. 

 Where possible, use the minimum amount of polyvinyl chloride (PVC) products. PVC is highly toxic 
during manufacture and disposal. Unfortunately the alternatives, such as copper or clay piping, tend 
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to be more expensive. If substitution for virgin PVC is not an option, the system should be designed 
to use the minimum length of piping possible. 

 Consider using irrigation systems made with recycled-content plastic, tire-derived rubber, and other 
recycled-content materials. See the California Integrated Waste Management Board’s Recycled 
Content Product Database at www.ciwmb.ca.gov/rcp/. 

 Preserve established vegetation to minimize irrigation needs. Avoid killing existing vegetation with 
too much water from new irrigation systems. 

Operation and Maintenance Issues 

Requires regular monitoring to ensure system is operating properly. Develop a monthly schedule to 
visually inspect and monitor irrigation system(s) performance during irrigation season. Performance 
evaluation should be based upon original design intent, irrigation audit report, and water budget goals. 

Commissioning 

Work with the commissioning agent and certified irrigation auditor to ensure compliance with the design 
documents. In addition to checking for proper irrigation equipment and installation, check the system for 
adherence to specified performance criteria and operation parameters as designed. Verify that 
maintenance personnel are trained and proficient in the ongoing programming and adjustments for the 
irrigation system. 

References/Additional Information 

California Department of Water Resources. 1416 9th Street, Room 1104-1, Sacramento, CA 95814, 
Phone (916) 653-6192, fax (916) 653-4684, www.dwr.water.ca.gov/. 

Costello, L. R. and K. S. Jones, A Guide to Irrigation Water Needs of Landscape Plants in California, 
University Of California Cooperative Extension. 1999 Edition.  On-line at 
www.dpla.water.ca.gov/urban/conservation/landscape/wucols/index.html. 

Drip Irrigation for Every Landscape and All Climates, by Robert Kourik, Metamorphic Press, PO Box 
1841, Santa Rosa, CA 95402. 

Hawn, Joellyn. “Process Changes to Improve Commercial Landscape Viability.” New England Real 
Estate Journal, May 31-June 6, 1996. 

Irrigation Association, various publications, including Common Obstacles to Irrigation Efficiency and Drip 
Irrigation Technology.  Available on-line at www.igin.com/irrigation/irrigation.html. 

Landscape Water Management Principles, Version 1.01. Cal Poly ITRC, San Luis Obispo, CA, 1994. 



 Guideline SP8: Water-Efficient Irrigation Systems Site Planning 

 

CHPS BEST PRACTICES MANUAL DESIGN  © 2006 CHPS, INC 95 

 

Netdim Irrigation Inc. 1998. Techline Design Manual. Netafim Irrigation, Inc. Landscape Division. Fresno, 
CA. A technical primer for designing drip irrigation systems. 

WaterWiser is a program of the American Water Works Association operated in cooperation with the 
U.S. Bureau of Reclamation. The website provides information and resources including links for all 
aspects of outdoor and indoor water conservation, recycled water collection and reuse, irrigation, 
landscaping, and efficient fixtures and appliances. Web site: www.waterwiser.org/. AWWA number is 
(202) 628-8303. 
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GUIDELINE SP9: STORMWATER/GROUNDWATER 
MANAGEMENT AND DRAINAGE MATERIALS 
Recommendation 

Manage stormwater with systems that slow water 
velocity, maximize its use for irrigation, and filter 
pollutants. Use material-efficient options for on-site 
drainage systems. Groundwater should be 
managed separately from surface water. 

Description 

Stormwater management is vital to the safety and 
ecological health of a school site. Site planning and 
design should strive to balance water on the site 
and make effective use of the water for water supply 
and irrigation.  

Water should always be absorbed and captured 
with the remainder moved slowly across the site into 
natural features wherever possible. Trying to move 
water quickly to gutters, downspouts, catch basins, 
and pipes increases water quantity and velocity, 
which requires the design of large and expensive 
drainage infrastructure. Options for material-efficient 
drainage include: 

For fill: 

 Recycled concrete aggregate. 

 Crushed concrete. 

 Glass. 

For pipes: 

 EPS with recycled content. 

In areas where the water table is high, construction can cause groundwater to seep to the surface. In 
these cases, level spreaders should be used to pipe the discharge from curtain drains to trickle 
discharge onto fields or wetlands, in lieu of the stormwater system. It is important to manage 

 

Figure 21—Boulder Bridge 

Berkeley, CA.  A boulder bridge spans a surface swale in 
the edible garden at King Middle School.  The swale 

allows water to percolate back into the soil and eliminates 
the need for pipes.  Students grow produce and sell it at 
local markets to raise funds for schools groups. Photo 

courtesy of Wolfe Mason Associates.  

Applicable Spaces  Climates  When to Consider 

Classrooms South Coast  Programming

Library North Coast  Schematic
Multi-Purpose / Cafeteria Central Valley  Design Dev.

Gym Mountains  Contract Docs.

Corridors Desert  Construction
Administration   Commissioning

Toilets   Operation

Other   
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groundwater separately from stormwater to prevent possible contaminants from destroying groundwater 
quality. 

Applicability 

All climates. 

Applicable Codes 

State Water Resources Control Board, Storm Water Program, PO Box 1977, 1001 “I” Street 15th Floor, 
Sacramento, CA 95814-1977, phone (916) 341-5536 for general inquiries, (916) 341-5537 for 
construction related issues, e-mail: stormwater@dwq.swrcb.ca.gov, or 
www.swrcb.ca.gov/stormwtr/index.htm. 

The California Environmental Resources Evaluation System www.ceres.ca.gov/index.html features the 
California Land Use Planning Network with a broad array of data types from diverse sources, including 
selected, but fully scanned and searchable, county and city zoning ordinances. 
www.ceres.ca.gov/index.html. 

Applicable specifications for fill and drainage materials. 

Integrated Design Implications 

Building design (especially roofs), site grading, erosion control, and bank stabilization need to be 
considered. Where applicable, the groundwater management system design should be integrated with 
the design of site built stormwater system for greatest cost savings. 

Cost Effectiveness 

On-site capture, absorption, and slowing of surface runoff usually has a lower first cost 
and ongoing maintenance expense. By managing groundwater separately from 
stormwater, the complexity and size of site-built stormwater systems can potentially be 
reduced, decreasing overall construction costs. Costs for environmental preferable 
products are comparable to, or less than, conventional materials. For example, recycled aggregate base 
is less expensive than virgin aggregate in the Los Angeles area. There also may be an economic 
advantage to crushing concrete and asphalt demolition debris on-site, where the material can be used 
as base or sub-base. The economy of on-site crushing depends on several variables including the 
amount of rubble stockpiled, the capacity of the crushing equipment available (tons per hour), local 
tipping fees for the inert materials, the haul distance to local inert landfills, and the total cost of importing 
virgin or recycled aggregate base to the construction site. 
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Benefits 

Capturing and absorbing stormwater is 
good water conservation. It also can 
improve the health of on site soils, 
vegetation, and habitat areas. Use of 
recycled-content products helps alleviate 
waste disposal problems, reduces 
energy use, and lowers consumption of 
natural resources during manufacturing. 

Design Tools 

None. 

Design Details 

Stormwater management should begin 
with capture in cisterns, ponds, etc. and 
absorption into groundwater aquifers, 
landscape areas, etc. Excess water from 
green roofs and pervious paving should be filtered through vegetated areas or filters. 

Any remaining water to runoff should be slowed down and spread slowly over the entire surface of roofs 
and paved areas before entering bioswales and surface runoff channels, such as brooks and creeks.  

If pipes and catch basins are used, use perforated pipe and filters wherever possible.  

Natural boulders can be effective as energy dissipaters or as checkdams, creating riffles and pools in 
the channels.  

Use green roofs and bioswales at buildings. Use site grading with bioengineered banks and channels, 
energy dissipaters, and check dams. Broken and excess masonry and concrete are good inert fill 
materials under sidewalks and driveways.  If space permits, excess concrete can be crushed on-site and 
used as aggregate on another part of the site or on another construction job. 

 

Figure 22—Cross-Section of Trench 

The basic unit of E-Z Drain is a 10 foot length of 4-inch perforated 
corrugated plastic pipe surrounded by EPS aggregate held in place by 

a cylindrical shaped polyethylene netting either 10 or 12 inches in 
diameter.  Made from 60% to 100% recycled EPS.  Illustration reprinted 

with permission from E-Z Drain Company.  www.ezdrain.com 
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Figure 23—Detail Drawings of Stormwater Filtration Swale and Infiltration Trench  
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Operation and Maintenance Issues 

Most traditional site maintenance programs at schools are limited trash pickup and “mow and blow” 
cleanup. Local conservation corps, youth job training programs, community and experienced gardeners, 
and neighborhood groups are good sources to help augment the school maintenance staff. They can 
help nurture a variety of landscapes, especially natural waterways and riparian corridors, ponds, 
meadows, and native planting beds.  

If using level spreaders for groundwater management, they should be inspected after every runoff event 
to ensure proper function.  

 

Figure 24—Level Spreader, Cross Section & Detail  

(Source:  Washington State Department of Ecology, Stormwater Management Manual for Western Washington, Volume II, 
Construction Stormwater Pollution Prevention) 

Commissioning 

None. 
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References/Additional Information 

Blackberry Creek Restoration at Thousand Oaks School, Berkeley, CA. Designed by Wolfe Mason 
Associates with the Waterways Restoration Institute, Oakland and Berkeley, CA. 

California Integrated Waste Management Board. Designing with Vision: A Technical Manual for Material 
Choices in Sustainable Construction. See Chapter 8, “Strategies to Reuse Materials and Reduce 
Material Use in Construction,” Appendix E sample specifications for: Section 02045, Rock Crushing 
Operations. Chapter 8 is in Part D. Revised July 2000. Designing with Vision can be downloaded in 
four parts from www.ciwmb.ca.gov/GreenBuilding. 

California Integrated Waste Management Board. Database of Recycled-Content Providers: 
www.ciwmb.ca.gov/rcp. 

California Integrated Waste Management Board. Recycled Aggregate Fact Sheet, CIWMB publication 
#431-95-052. Also available to download from:  
www.ciwmb.ca.gov/publications/condemo/43195052.doc. 

International Erosion Control Association. Provides technical assistance and an annual Erosion Control 
Products and Services Directory. (800) 455-4322 or www.ieca.org/. 

Kids in Creeks Program for School Teachers. Aquatic Outreach Institute, Richmond, CA. 

Sonoji Sakai Intermediate School, Bainbridge Island School District, Bainbridge Island, Washington uses 
level spreaders to slowly distribute groundwater to the adjacent field and wetlands.  

Stream Corridor Restoration: Principles, Processes and Practices developed by 14 Federal Agencies. 
Available at www.usda.gov/streamrestoration/. 

State Water Resources Control Board, PO Box 1977, 1001 “I” Street 15th Floor, Sacramento, CA 95814-
1977, phone (916) 341-5536 for general inquiries, (916) 341-5537 for construction related issues, 
e-mail stormwater@dwq.swrcb.ca.gov, or www.swrcb.ca.gov/index.html. 

Stormwater and Urban Runoff Seminars—Guide for Builders and Developers, NAHB, Edited by Susan 
Asmus, Washington DC, (800) 368-5242 x538 or www.nahb.com/. 

Stormwater Management For Construction Activities: Developing Pollution Prevention Plans And Best 
Management Practices: Summary Guidance. EPA#833-R-92-001, October 1992, U.S. 
Environmental Protection Agency Office of Wastewater Management, 401 M St. SW, Mail Code 
EN-336, Washington DC, 20460. (800) 245-6510, (202) 260-7786 or 
www.epa.gov/owm/sw/construction/. 
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GUIDELINE SP10: GRAY WATER SYSTEMS 
Recommendation 

Use gray water systems for drought-resistant 
landscape irrigation and for flushing toilets.  

Description 

Gray water is untreated “used” water that is 
not contaminated by toilet waste. The 
California Gray Water Standards define it to 
include used water from showers, bathroom 
washbasins, and water from washing 
machines. It does not include wastewater 
from dishwashers, kitchen sinks, or laundry 
water from soiled diapers. Gray water 
systems filter, sterilize, deodorize, and 
recycle this used water to be used for 
irrigating landscapes or flushing toilets.  

Gray water systems have three major 
components: the drain-line plumbing, the 
surge tank and other equipment associated 
with it, and the delivery system. Surge tanks 
allow quicker inflow of water from the source than outflow to drainfields. The example schematic shown 
here from Appendix J of the California Plumbing Code identifies the components of a gray water system 
where gray water is delivered to the landscape.  

Plumbing work is required to divert the gray water from the existing drain lines. All drain lines from gray 
water sources should link to a common channel that connects to the surge tank. The surge tank contains 
filters, vents, valves, and pumps. Sand and settling (sedimentation) filters are most commonly used in 
large applications. Pumps deliver the gray water to toilets and the landscape (if drip irrigation is used).  

Gray water composition varies depending on the water source, plumbing system, and user-specific 
variables (like cleaning products). At regular concentration levels, few components in gray water will 
damage trees and shrubs. Few detrimental soil changes will occur from well-managed gray water 
systems. Gray water contains high levels of grease, fibers, and particles (like dry skin), and is 5°F to 
10°F warmer than non-gray water. Gray water does increase the number of soil organisms, but only 
slightly. Most harmful soil effects actually result from over-watering and prolonged saturation of the soil.  

 
Gray water systems can recycle up to 50% of the selected waste 

water from a school to use for irrigation and/or flushing toilets. 

Applicable Spaces  Climates  When to Consider 
Classrooms  South Coast  Programming  

Library  North Coast  Schematic  

Multi-Purpose / Cafeteria  Central Valley  Design Dev.  
Gym  Mountains  Contract Docs.  

Corridors  Desert  Construction  

Administration    Commissioning  
Toilets    Operation  

Other     
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Figure 25—Example Schematic of Gray Water System 

Applicability 

 They are appropriate wherever supplemental irrigation is normally required. 

 They are applicable for all climate types, although their uses may be limited in severely cold 
climates. However, in colder weather conditions, gray water can be drained into leaching trenches 
that are deep enough to resist freezing, but shallow enough to keep the nutrients within the root 
zones of surface plants. Freezing can be prevented by applying a mulch over the subsurface 
leaching trenches. Drought-prone climates will especially benefit from a reliable, year-round source 
for irrigation. 

 Do not use gray water for plants with limited root areas or on hydroponic plants. Acid-loving trees 
and shrubs (azaleas, begonias, and rhododendrons) may be affected because gray water is 
alkaline. Do not use gray water on edible plant parts. 

Applicable Codes 

In 1992, a law legalizing gray water use in the cities and counties of California was passed. The 
California Department of Water Resources (CDWR) was directed to adopt standards for gray water use. 
The CDWR standards define gray water as “untreated single-family residential wastewater from all 
sources, excluding toilet, kitchen sink, and dishwasher.” It also restricts the use of gray water to 
subsurface (varies between 8 in. to 12 in. depending on the soil type) applications. California does not 
require gray water sampling, monitoring, and treatment. 
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However, cities and counties in California can accept or reject the state's gray water standards or 
establish their own, using the state's standards as a base. They even can decide to ban gray water use 
altogether. 

 All sub-surface drip irrigation must take place at least 9 in. below the soil surface. 

 All piping, pumps, and fixtures associated with gray water systems should be clearly labeled along 
the entire length of the installation. 

Integrated Design Implications 

Integrated gray water systems for new constructions are cost effective, although retrofitting is not a 
major issue either. Plumbing installation and surge tank location require consideration early in the design 
process. 

Cost Effectiveness 

Installation costs for gray water systems can range from several hundred dollars to more 
than $5,000 for small systems. Generally, systems will have an initial cost between 
$8/gallon to $15/gallon of stored gray water. The annual operating costs are between 
$0.15/gallon and $0.25/gallon of capacity.   

Table 5—Types of Systems Currently Available 
System Type Source of Gray water Features Cost 
Low-Tech Owner or 
Professional Installation Washing machine only. 200 micron mesh filter. 

55-gallon garbage can with locking lid. $400–$800 

Medium-Tech Uses all gray water sources. 
Sump pump to PVC tubing. 
Subsurface drip irrigation. 
200-micron mesh filter. 
(2) 55-gallon storage tanks. 

$1,000–$1,500 

Fully Automated 
Professional 
Installation 

Uses all gray water sources. 

Automatically back-washed sand filter. 
250-gallon storage tanks. 
Pumps at both source and tank/filter. 
Three-way valve, backflow preventers. 
Microprocessor controls all flows. 
Backed by potable water. 

$2,500–$5,000 

Benefits 

 Promotes conservation and reduces water bills by reusing water from baths and sinks that would 
have otherwise gone down the drain. At least 30% of total “used” water is reutilized by such 
systems. 

 Drought-proof landscaping. More than half the indoor water can be recycled, ensuring a constant 
source of water even during shortages. Also the nutrients in the gray water may benefit plants. 
Valuable plant nutrients, such as phosphorous and potassium, are often found in gray water that 
can result in healthier plants and in the reduced application of fertilizers. By leaving the soil surface 
drier, it may also make for a healthier landscape by reducing disease and pests. 
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 Using gray water improves the efficiency of applied water because it is delivered to the plants 
underground, eliminating runoff, over spray, and evaporation. 

 The community benefits from gray water use because it reduces the amount of wastewater that is 
discharged to the local treatment facility. This has the potential to reduce wastewater treatment 
costs, and may even postpone or avoid the need for flow-related expansions of the facility. Local 
water and wastewater agencies also experience reduced pumping costs. 

Design Tools 

One of the toughest challenges in designing the gray water system is laying out the irrigation system and 
determining the size of the area to be irrigated. The homeowner or designer must decide which plants 
can be irrigated with gray water. The size of the irrigated area is determined by the soil type, volume of 
gray water produced, and by the summer water requirements of the plants. A good rule of thumb is to 
expect 2 gallons to 2.5 gallons of water to effectively irrigate 1 ft²/day. Estimate the total daily water 
requirement and assume that only 50% of this estimate will make it into the gray water storage. 

Design Details 

 Plumb “used” water from bathroom sinks, showers, and clothes washers separately from other 
wastewater. Kitchen sinks may be included if there are no in-sink garbage disposals. This water 
should drain by gravity into a surge tank. 

 Surge tanks should have tightly fitted covers, vent stacks, and overflow drains attached. It should 
also have a one-way valve to prevent backflow. Install the tank such that the outflow can be gravity 
driven. If this is not possible, use pumps for delivering water for irrigation. Overflow pipes that 
redirect water to septic tanks or sewer lines are very important when the field gets saturated. 

 The water in the surge tank should be filtered. 

 Locate the distribution piping 9 in. below the soil surface to provide adequate decomposition and 
minimize health risks. Use dual pipes that consist of 1in.-perforated pipes with 5/16 in. holes at 6 in. 
intervals lodged in pipes of larger diameters with slits at the bottom. 

 Provide several independent drain areas with valves for alternate distribution.   

 Use a check valve between the pump and outflow piping to restrict the gray water flow in one 
direction. 

 It is a good practice to label and mark all piping, fixtures, and pumps that comprise a gray water 
system. 
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Operation and Maintenance Issues 

The success of gray water systems is completely dependent on careful operation and periodic 
maintenance. The following guidelines should be strictly followed for health and safety reasons. 

 Paint thinners, paints, or pesticides should never be washed down the drain, and substances such 
as ammonia and chlorine should find their way into gray water plumbing in very limited quantities 
only. Drains in schools must be clearly labeled with bilingual signs. 

 While most detergents can be used with gray water systems, there are several important exceptions 
and several cautions. Products that contain boron should not be used. Boron has been shown to be 
very toxic to most plants. Use biodegradable soaps as much as possible.  

 If salt buildup in the landscape is a concern (it should be in most cases), it is better to use liquid 
detergents than powdered detergents. Powdered detergents contain excessive amounts of sodium. 

 Chlorine is extremely toxic to plants, but it has not generally been a problem in gray water irrigation. 
This may be because chlorine breaks down fairly rapidly and its effects may also be dissipated or 
diluted in the soil. Having some residual chlorine present in the surge tank to minimize bacteria 
buildup also appears to be a benefit. Chlorine bleach may damage plants if it touches the foliage. 

 Gray water should not be sprayed, allowed to puddle, or run off property. 

 Gray water should be rotated with fresh water to leach out any harmful build-up. Biodegradable 
soaps appear to have the least harmful effects. 

Commissioning 

For safety reasons, involve a soil engineer (or other experts) to assess available soil and the feasibility 
of the system based on soil quality. All purchased equipment should be accompanied by detailed 
installation information and all equipment should be professionally installed.  

References/Additional Information 

California Department of Water Resources. Gray Water Guidelines. 
www.owue.water.ca.gov/docs/graywater_guide_book.pdf.  

Guiding Principles of Sustainable Design (Chapter 8), National Park Service. 
www.nps.gov/dsc/dsgncnstr/gpsd. 

U. S. Environmental Protection Agency, Office of Water, www.epa.gov/OW. 

Water Alliance for Voluntary Efficiency (WAVE), www.es.epa.gov/partners/wave/wave.html. 

WaterWiser—The Water Efficiency Clearinghouse. www.waterwiser.org/. 
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GUIDELINE SP11: SPACE FOR RECYCLING 
Recommendation 

Provide a dedicated, easily accessible 
space for the collection and storage of 
recyclables. 

Description 

Recycling is the practice of recovering 
used materials from the waste stream and 
then incorporating those same materials 
into the manufacturing process.  Recycled 
materials conserve natural resources and 
save energy because they require less 
processing than “virgin” materials.  To 
close the recycling loop it is important to 
buy products containing recycled content. 

Schools typically generate about 6 lbs. of 
waste per classroom per day. Much of this 
waste can be recycled instead of 
deposited in a landfill. Recycling has 
become commonplace in California with curbside recycling standard in many communities. The majority 
of people are likely to recycle when it is convenient. By providing easy access for collection of 
recyclables a considerable portion of solid waste can be diverted from landfills.  

At a minimum, recycling should include paper, corrugated cardboard, glass, plastic and metals. 
Localized collection points should use a maximum of 20-25 gallon containers, preferably wheeled for 
easy transportation. Recycling containers should be located near waste receptacles so that the 
opportunity for recycling is as convenient as disposal. The centralized collection point should make use 
of front loader bins with ramps to facilitate the transfer from the 20-25 gallon containers. In allocating 
space for the centralized collection point of recyclables, it is important to involve the local hauler who will 
be providing waste management services to the school site.  Space allocation needs can vary 
depending upon collection strategies used by the hauler such as co-mingled or source separated 
collection of recyclables.   

Organic materials account for 30% of the overall waste stream in California.  Providing easily accessible 
areas to collect and store organic materials to the students, teachers and staff can help to ensure a 
significant portion of solid waste can be diverted from landfills and transformation facilities. Composting, 

Applicable Spaces  Climates  When to Consider 
Classrooms  South Coast  Programming  

Library  North Coast  Schematic  

Multi-Purpose / Cafeteria  Central Valley  Design Dev.  

Gym  Mountains  Contract Docs.  
Corridors  Desert  Construction  

Administration    Commissioning  

Toilets    Operation  
Other     
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mulching, and grasscycling are a few techniques to conserve water, minimize waste, and help replenish 
the earth with nutrients and minerals.  

Applicability 

All climates.  

Applicable Codes 

State law requires all cities to adopt a local 
ordinance.  If local jurisdictions did not adopt a 
model ordinance than the Model Ordinance 
developed by the state becomes the de facto 
ordinance for all new construction 
(www.ciwmb.ca.gov/publications/localasst/310000
12.doc). 

Integrated Design Implications 

The California Integrated Waste Management Board conducted a School Waste Reduction Survey in 
2003, which includes information about the barriers to implementing waste reduction programs.  More 
than 50% of the schools responding (and in all size ranges) said that storage space for recycling was a 
barrier to implementing a program.  It is important to start working with the local recycling coordinator 
and hauler right away to ensure that the space is designed appropriately for the size and types of bins 
needed. 

Cost Effectiveness 

Recycling costs vary according to region, distance to landfill/transfer/recycling station and 
a bunch of other factors.  Some schools don't pay for recycling because the local haulers 
are able to generate revenue from the sale of recyclables. Other schools have a contract 
with the hauler for a specific amount to remove the recyclables from the campus, which 
is part of the solid waste disposal services.  Some schools haul their own recyclables off-site.   

Benefits 

Recycling saves natural resources and diverts 
waste from landfills. It is rare for there to be a cost 
premium for disposal of recyclable materials and in 
many cases there is a cost savings as recyclables 

Davis RISE Partnership 

The Davis Unified School District and the Davis Waste 
Removal agency are showing that Recycling is Simply 
Elementary (RISE). The Davis RISE program helps the 
school district to allocate space for recycling when they build 
new schools.  The program has shown how to cut waste 
disposal costs nearly in half at almost all of the 
participating schools.  Before the program started, the district 
spent over $23,000 bimonthly for solid waste removal at their 
elementary schools.  After a year, they were able to cut 
these costs down to just over $14,000.  They were able to 
accomplish these cost savings by modifying the pick-up 
frequency and the number of solid waste bins.  This program 
offers a great example for cost savings related to recycling.  
See www.davisrise.org for more information.  
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Total Cost for Trash Disposal in California Schools 

An article titled, "Learning life's lessons from the box," by 
Michelle Hatfield, staff writer at the Santa Maria Times, 
found that "California's public schools spend more than $175 
million a year on trash disposal, money that could instead be 
spent on educational programs." 

http://www.ciwmb.ca.gov/publications/localasst/31000012.doc
http://www.ciwmb.ca.gov/publications/localasst/31000012.doc
http://www.davisrise.org/
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have value. Schools can take advantage of this value by collecting and selling recyclables as fund 
raisers. 

Composting, and especially worm composting, make for a rich topic for scientific investigation and 
discovery that can be integrated into the school’s science curriculum. 

Design Tools 

Local recycling centers and waste haulers can 
provide the details of local programs and 
requirements.  

Design Details 

 Papers should be collected in classrooms 
while cans and bottles can be collected in 
common or eating areas.  

 Recycling bins should be located near waste receptacles to make recycling as convenient as 
disposal. Provide adequate signage to prevent contamination of bins. 

 Centralized collection and composting areas can produce odors and should be located away from 
air intakes and operable windows.  

 Include the recycling coordinator and the local hauler in the planning. Some areas allow co-mingled 
recyclable materials while other areas require that the recyclables be separated before collection. 
Materials that need to be separated include paper, cardboard, glass, plastics, metals.  

 Size the collection bins according to amount of materials collected and frequency of scheduled pick 
up. 

 Design the collection and storage area to be shielded from view and easily accessible to the local 
hauler. The design should also take into consideration the prevention of illegal dumping from the 
local community. 

 Composting bins should be located close to a water source in case they become too dry. Good 
drainage is also important in order to avoid standing water and the build-up of anaerobic conditions. 
Other considerations include avoiding exposure to high winds which may dry and cool the pile, and 
to direct sunlight which may also dry out the pile. The pile should not touch wooden structures or 
trees because it may cause them to decay. There should be space nearby for temporary storage of 
organic wastes. 

School Waste Reduction Survey 

The California Integrated Waste Management Board 
conducted a School Waste Reduction Survey in 2003, which 
includes information about the barriers to implementing 
waste reduction programs.  More than 50% of the schools 
responding (and in all size ranges) said that storage space 
for recycling was a barrier to implementing a program.  It is 
important to start working with the local recycling coordinator 
and hauler right away to ensure that the space is designed 
appropriately for the size and types of bins needed. For 
more of the survey results, please see 
www.ciwmb.ca.gov/Schools/WasteReduce/Survey/Default.a
sp.  

http://compost.css.cornell.edu/science.html
http://compost.css.cornell.edu/science.html
http://www.ciwmb.ca.gov/Schools/WasteReduce/Survey/Default.asp
http://www.ciwmb.ca.gov/Schools/WasteReduce/Survey/Default.asp
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Operation and Maintenance Issues 

Recycling bins should be emptied regularly to prevent overflow and diversion of recyclables to the trash. 
Rinse items contaminated with food waste since these can often attract pests. Annually evaluate the 
recycling and waste management program to verify that service levels are appropriate. 

Commissioning 

None. 

References/Additional Information 

CIWMB recycling space allocation guide. www.ciwmb.ca.gov/Publications 

Cornell Composting: Composting in Schools.  http://compost.css.cornell.edu/schools.html 

U.S. EPA Composting. www.epa.gov/epaoswer/non-hw/composting/ 

U.S. EPA Recycling. www.epa.gov/epaoswer/non-hw/muncpl/recycle.htm 

Locate local recycling information. www.earth911.org  

http://www.ciwmb.ca.gov/Publications
http://compost.css.cornell.edu/schools.html
http://www.epa.gov/epaoswer/non-hw/composting/
http://www.epa.gov/epaoswer/non-hw/muncpl/recycle.htm
http://www.earth911.org/
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