SHADES OF GREEN

CHAPTER 3
Low-Impact Lot Development

Low-impact lot development highlights the
importance of protecting the natural
environment in and around your lot—including
wetlands, agricultural areas, rivers, and
trees—by minimizing land disturbance,
preserving open space, practicing erosion
control, incorporating natural systems into
design, and developing effective storm water
maintenance systems. Low-impact lot
development must minimize environmental
intrusion during on-site construction as well as
during occupancy.

The approaches to lot development in this chapter include storm water management;
bioretention; habitat protection; and implementing a plan for reducing, reusing, and recycling
previous buildings and materials. These steps can protect the environment and save you
money.

Storm Water Management

Using storm water management in the construction of a home results in less harm to streams,
wildlife, and wetlands than traditional methods do. Less soil is washed into drains and water
systems, reducing silt build-up in nearby streams and wetlands, and reducing pollution that
enters the water system from street and building run-off. Rainwater can better infiltrate into the
ground to recharge drinking water supplies, streams and wetlands. The site will be greener and
more attractive with open spaces.

Implementation of Storm Water Management

= Assess and Understand the Site: Assess the site’s topography, soils, vegetation, and
natural drainages. Divide the area that can be developed from the area that must be
protected. Install buffers and barriers during construction to prevent erosion and water run-
off; restore the surface of the entire site when construction is complete to maximize
permeable surfaces and slow running water.

* Protect Your Building from Water Leakage: The site you select for your building must
provide adequate drainage on all four sides of the home. Whether building a new home or
rehabbing, grade surfaces around the home at a minimum slope of 5% so runoff flows away
from foundations. Where lot lines, walls, slopes and other physical barriers prohibit a grade
of 5 percent, drains and swales must be provided to ensure drainage away from the
structure. In areas where surface water must flow near a building, you can cap the ground
next to the foundation with concrete or clay to seal out moisture. French drains, and
foundation waterproofing are other ways to protect the building from capillary seepage. (See
Shades of Green Weatherization Tool Bench sheets on moisture management for more
information.) Be sure that your roof has properly installed gutters and downspouts to release
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water onto a surface such as a paved driveway. You can also connect downspouts to solid
plastic pipe that will carry water down slope away from your building to a storm drain ditch.
Because leaves can clog gutters and downspouts, clear gutters regularly and inspect them
to ensure your roof runoff system is working properly.

= Protect Native Vegetation and Soils: Set aside a portion of the site’s native vegetation
and areas with soils that have high infiltration capacity. If left alone, these natural areas
provide excellent storm water management systems.

* Minimize and Manage Storm Water at the Source: Minimize areas of impervious surfaces
such as roads, rooftops, and parking areas by designing shorter, narrower roads; using
various permeable pavements; and installing rainwater catchment systems (see Roofing
section). Manage remaining runoff by disconnecting the impervious surfaces from one
another, and directing runoff to bioretention areas (or rain gardens), amended soils, native
vegetation, or other types of infiltration areas. This can greatly reduce the need for pipes
and other water conveyance infrastructure, like ditches.

Bioretention

Also known as a bioswale, swale, or rain garden, a bioretention basin is a storm water
management approach that creates a natural water filtration and treatment area—a porous sail
covered with a thin layer of mulch and vegetation.

Implementation of Bioretention @

A stand of various grasses, shrubs, and small trees is established to promote
evapotranspiration (loss of water from the soil both by evaporation and by transpiration from
plants) maintain soil porosity, encourage biological activity, and promote uptake of some
pollutants carried in the rainwater. Runoff from an impervious, nonabsorbent area such as a
parking lot is directed into the bioretention basin using curbs and earthen berms twelve to
eighteen inches high. The water in the basin then slowly infiltrates the mulch or soil
environment, or is taken up by the plants thus providing natural treatment to remove
contaminants.

When installed correctly, the rain garden allows storm water from the house and driveway to
flow into its interior, saturating the soil. Over a day or so, the water is taken up by the plants, or
slowly percolates through the garden to become groundwater. There is no standing water or
“swamp” smell, and the foundation of the home is protected.

Use plants that are native to the area for all rain gardens. These plants will do a better job of
quickly absorbing storm water, and will be more resilient to temperature fluctuations and
drought.

CHAPTER 3: LOW-IMPACT LOT DEVELOPMENT 2


YB USA
Sticky Note
Site drainage should be kept separate from gutter runoff or the drain pipes can become overloaded and flood. For more information visit www.greenbuildingadvisor.com.

YB USA
Sticky Note
Transpiration is the loss of water vapor from the parts of plants such as leaves, roots, flowers and stems.


SHADES OF GREEN

CASE STUDY

Bog Garden in the Pacific
Northwest

A homeowner in the city of Shoreline
installed a bog garden to direct storm water
flows away from the foundation of his
house. The bog garden uses wetland
vegetation to collect roof runoff for a 1/4-
acre residential property. The homeowner
backfilled a lined retention pond (12' long
by 8' wide by 3' deep) with three-way
garden mix, coconut husk fiber, and peat
moss. He then planted more than 30
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The structure of a bog garden.

SOURCE: Prince George’s County, Maryland, Dept. of
Natural Resources

species of native and nonnative (to the
Pacific Northwest) wetland plants.

As the garden functions, there is no standing water, but the soils are saturated much of the time.
Unlike many similar systems, this one promotes evaporation and transpiration; the impermeable
liner allows excess water to flow into a constructed dry streambed.

Results

The bog garden is an aesthetically pleasing, affordable garden that provides an effective visual
barrier to the street. The installation reduced impermeable lawn surface while directing water
away from the house foundation. Very little excess flow discharges from the bog garden, and
what does flow out quickly infiltrates within a few feet of its point of discharge. The bog garden
serves as a model for other residential homeowners.

Source: University of Maryland, Department of Civil & Environmental Engineering
http://lwww.ence.umd.edu/~apdavis/Bioret.htm

Habitat Protection

Implementation of Habitat Protection

= Minimize slope disturbance by limiting or eliminating development on steep slopes (slopes
greater than or equal to 25 percent).

= Align roads and paths along natural topography lines.

= Complete a natural resources inventory and include it in the site plan.

= Create construction “no disturbance” zones using fencing or flagging to protect vegetation
and sensitive areas form construction vehicles, material storage, and washout.

=  Maintain wildlife habitat.

= Protect aquatic ecosystems by washing forms and equipment in areas where runoff will not
contaminate waterways.

= Reduce soil compaction from construction equipment by laying mulch, chipped wood, or
plywood sheets.
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» Avoid turf grass and use native grasses.

» Provide basic training in tree and other natural resource protection to the onsite supervisor.
* |Improve the soil with organic amendments and mulch.

= Avoid the use of chemical fertilizers and pesticides.

Reduce, Reuse, and Recycle Plan

A reduce, reuse, and recycle plan is much more than waste management. In addition to
managing waste through responsible disposal and recycling when possible, such a plan
includes reducing the amount of materials you purchase and choosing used or recycled-content
materials. Demolition and deconstruction should be carefully planned for waste reduction and
reuse of materials that remain in good condition. Nearly half of waste sent to landfills is
construction waste. Having a reuse and recycling plan from the beginning of the process can
dramatically lower these numbers. Involve students in discussing the social and environmental
value of recycling. Encourage them through math exercises and recycling contests.

FAST FACT

43 of the 60 YouthBuild programs (72%) surveyed in 2005 found reusing scrap building
materials to be effective. In 2009, 46 of the 62 programs (74%) that answered the question
indicated that they use recycled-content building materials; and 40% use locally-grown and
manufactured materials which are made from renewable resources like soy-based insulation
and sustainably-grown wood products.

Implementation of Reducing, Reusing and Recycling

= Develop and implement a construction and demolition waste management plan and post it
at the job site.

» Determine a plan for who will remove and obtain salvaged materials.

» Dedicate and provide onsite bins and space to facilitate the sorting and reuse of scrap
building materials.

= Disassemble existing buildings instead of demolishing them.

» Reuse salvaged materials.

= Use precut or preassembled building systems or methods.

= Use locally available indigenous material.

= Use a life-cycle assessment tool to compare the environmental affects of reusing materials.
= Use recycled content building materials.

» Conduct onsite recycling effort, use grinder and apply materials onsite, thus reducing
transportation-related costs.

= Return unused construction material to vendors for credit.
= Sell or deliver waste materials to recycling sites. @
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Use building materials that require no additional finishing resources to complete application
on-site.

Design the building using increments of known material sizes to minimize cutting of
plywood, lumber, and other materials.

Research recycling guidelines and waste managers in your community and design an
applicable recycling area for occupants.

Benefits of Low-Impact Lot Development

Communities designed to maximize open space and preserve mature vegetation are highly
marketable and command higher lot prices.

Reducing runoff from impervious surfaces such as blacktop and concrete can reduce or
eliminate the need for storm water ponds in larger developments.

Implementing a storm-water management plan on a building site will also help protect the
building from water damage and minimize maintenance associated with moisture issues.
Low-impact lot development can help save money on building

supply purchases.

Low-tech, decentralized bioretention areas are inexpensive to design, install, and

maintain and less costly than conventional stormwater technologies that treat runoff at the
end of the pipe.

Bioretention areas remove pollutants through filtration, microbes, and uptake by plants.
Contact with soil and roots provide water quality treatment that is better than conventional
infiltration structures.

Bioretention areas increase groundwater recharge as compared to a conventional “pipe and
pond” approach. They can help reduce stress on watersheds that experience severe low
flows due to impervious coverage.

Bioretention areas enhance the landscape in a variety of ways: they improve the
appearance of developed sites, provide wind breaks, absorb noise, provide wildlife habitat,
and reduce the urban heat island effect.

Challenges of Low-Impact Lot Development

There are maintenance issues associated with stormwater management systems. A low-
impact development system may have different types of maintenance requirements than a
conventional system.

Low-impact development can have higher upfront costs, such as engineering more complex
plans, but the long-term savings “outpace” the increased costs.

Commonly available recycled content materials: rubble, insulation, rebar, steel, concrete, and
pressed wood.
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* Link and Learn

RSMeans, Green Building: Project Planning & Cost Estimating. (Contributing Authors, 2002)

California Integrated Waste Management Board. Construction and Demolition Debris Recycling.
http://www.ciwmb.ca.gov/Condemo/default.htm

University of Maryland Bioretention: A Low-Impact Stormwater Best Management Practice:
http://www.ence.umd.edu/~apdavis/Bioret.htm

GreenBuidingAdvisor.com. Stormwater Management:
http://www.greenbuildingadvisor.com/green-basics/stormwater-management

Pathways to Carroll’s future landscape, Low Impact Development, June 2006 Paper #7

Puget Sound Online:
http://www.psp.wa.gov/stormwater.php

Johnston, David and Kim Master, LEED AP. Green Remodeling, Changing the World One
Room at a Time. New Society Publishers

National Institute of Building Sciences. The Whole Building Design Guide:
http://www.wbdg.org/index.php
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