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Figure 1.—This is just one master plan variation for a con-
servation development.

1 http://www.epa.gov/guide/stormwater/
files/montch1and2.pdf [last accessed 6-4-14]

The EPA defines 
a best manage-
ment practice 
(BMP, aka LID) 
as “a device, 
practice, or 
method for re-
moving, reduc-
ing, retarding, 
or preventing 
targeted storm-
water runoff 
constituents, 
pollutants, and 
contaminants 
from reach-
ing receiving 
waters.”1 Despite 
the widespread 
use of “best” to 
describe these 
practices, they 
are much more 
effective when 
used in conjunc-
tion with each 
other. There are 
more than 200 
BMPs that may or may not apply to a 
particular project. 

Different practices may be addressed 
during all or some of the project 
phases. For example, saving a tree 
requires careful site layout in the 
planning phase: a design that reduces 
cut and fill, shows tree protection, 
and is mindful of utility and other 

The LID site design process builds 
on the traditional approach to site 
design. It begins with analysis of 
the site, and incorporates steps to 
involve local decision makers early 
in the process. The process has been 
consolidated into nine basic steps: 

Step 1: Form an integrated design 
team and engage stakeholders.

Step 2: Inventory and evaluate the 
site.

Step 3: Integrate municipal, county, 
state, and federal requirements

Step 4: Develop initial concept de-
sign using nonstructural BMPs.

Step 5: Organize pre-submission 
meeting and site visit with local 
decision makers.

Step 6: Incorporate revisions to 
development concept.

Step 7: Apply structural BMP selec-
tion process.

Step 8: Apply the LID calculation 
methodology.

Step 9: Develop the preliminary site 
plan.

Each designer may want or need to 
adjust the process to fit specific site 
circumstances.

Oregon Sea Grant 
Corvallis, Oregon

ORESU-G-14-003

http://www.epa.gov/guide/stormwater/files/montch1and2.pdf
http://www.epa.gov/guide/stormwater/files/montch1and2.pdf
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2 http://bit.ly/1oWRuQM [last accessed 
6-4-14]

Figure 2.—Collaboration with experts and site users creates more informed plan.

Incorporating LID into the 
site design process

STEP 1: FORM AN INTEGRATED 
DESIGN TEAM AND ENGAGE 
STAKEHOLDERS
Forming an integrated design 
team is considered a crucial step in 
creating green buildings and sites, 
and numerous green building and 
landscaping certifications offer credit 
for this. The integrated design team 
should really be called the integrated 
project team, since consultants and 
contractors to be used throughout 
the project should be chosen and 
engaged at the planning stage. 
Because of the complexity of natural 

• Soil condition: Can this practice 
be used when there’s no infiltra-
tion or poor infiltration (clay)?

• Public and private benefits: Will 
this BMP provide a direct ben-
efit on-site or an indirect benefit 
off-site?

Checklist1 should serve as a guide for 
gathering preliminary information 
that will help to rule out BMPs that 
may not be appropriate. BMPs are 
categorized in a number of different 
ways:

• Water quality and quality: Will 
this practice reduce runoff vol-
umes or remove pollutants?

• Non-structural: Is this a struc-
tural (blank) or non-structural 
(Y) practice?

• Project Phase: Is this BMP imple-
mented in the planning, design, 
construction, or operations and 
maintenance phase?

• Land Use: Can this BMP be 
implemented on residential, 
commercial, or industrial project 
types?

List of best management 
practices
A list of BMPs for protecting 
Oregon’s water resources has been 
provided to help you choose which 
BMPs are appropriate for your site, 
stakeholders, and budget. The LID 

excavation cuts needed during 
construction; a general contractor 
who respects the tree protection zone 
outlined during the design phase and 
calls an arborist when roots must 
be cut; and maintenance practices 
that support the health of the tree 
through appropriate pruning, 
integrated pest management, and 
limiting compaction.

Best management practices can 
be divided into two overarching 
categories, non-structural and 
structural. Non-structural BMPs 
tend to be either good decisions that 
protect a site (e.g., limit compaction), 
restore a site (e.g., use a foundation 
system that won’t impede subsurface 
flows), or temporary measures (e.g., 
employ sediment prevention and 
erosion control). These practices may 
also be associated with behavioral 
changes, such as using integrated 
pest management. 

Structural BMPs, on the other hand, 
are engineered or highly designed 
facilities that mitigate the damage 
created by changing the land use 
from natural lands (pre-developed 
or pre-settlement) to any other use 
(post-developed). They tend to be 
expensive and not as protective of 
water resources as non-structural 
practices.
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scale. In evaluating a site’s resources, 
it is important to consider the ap-
plicable challenges or opportunities 
with implementing LID techniques.

Watershed-scale evaluation
LID requires an understanding of 
the site in the broader context of 
its watershed and relevant natural 
systems, based on an inventory of 
the natural resource system charac-
teristics. In evaluating these charac-
teristics for LID opportunities, the 
following are examples of the types 
of questions that should be raised:

•  Does the site drain to special 
water bodies with special water 
quality needs (e.g., impaired wa-
ters, groundwater aquifer, natural 
river designation)?

•  Does the site ultimately flow into a 
reservoir, groundwater aquifer, or 
other type of impoundment where 
special water quality sensitivities 
exist, such as use as a water supply 
source?

•  Do other special fishery issues 
exist (e.g., trout stream)?

•  Is the site linked to a special 
habitat system (aka connectiv-
ity)? (For both water quality and 
temperature reasons, approaches 
and practices that achieve a higher 
order of protection may become 
especially important.)

•  Are there known downstream 
flooding problems, or known 
problems with run-on from 
neighboring properties?

•  Is additional development antici-
pated for the area that could lead 
to further restrictions (e.g., pro-
tection of downstream land and 
water uses) or opportunities (e.g., 

engaging the entire team early in the 
process to identify practices at all 
stages of the development that can be 
synergistically used to do more than 
one thing on the project, the final 
project costs can often match those 
of a conventionally built project. 
This will created a truly “integrated 
project team.” Taking a design/build 
approach, in which some consultants 
such as the general contractor or 
MEP (mechanical, electrical, plumb-
ing) consultant are brought in later 
in the process, usually results in 
cost increases for the project. See the 
items under the heading “Consider 
the programmatic requirements” 
in the “Sustainable Site Planning 
Checklist.”

STEP 2: INVENTORY AND 
EVALUATE THE SITE
Incorporating LID into site design 
begins with a thorough assessment 
of the site and its natural and built 
systems. Site assessment includes 
inventorying and evaluating the 
various natural resource systems that 
may pose challenges or opportunities 
for stormwater management and 
site development. Natural resource 
systems include

•  floodplains

•  riparian areas

•  wetlands

•  natural and human-made 
drainageways

• soils and topography

• geology

• groundwater supplies

• vegetation

Natural systems range in scale from 
a watershed-scale to the site-specific 

systems and their interplay with 
built systems, a project may benefit 
from a wide variety of consultants. 
While your civil engineer may have 
drawn up planting plans in the past, 
an integrated design team model 
might consult the opinion of the civil 
engineer on where to place a plant to 
reduce erosion from incoming flow, 
while someone with a background in 
horticulture might choose the actual 
species. Cutting corners on the soft 
costs of planning and design can in-
crease costs in all phases and reduce 
the environmental and social benefits 
of the implemented practices.

Which consultants should be 
included on your team will vary 
with the size and scope of the 
development as well as the natural 
setting (e.g., existing wetlands on-
site). A project team may include an 
architect; a landscape architect or 
designer; civil, mechanical, electrical, 
and plumbing engineers; a general 
contractor; mechanical, electrical, 
and plumbing subcontractors; a 
wetland scientist; a biologist; a geo-
technical engineer; a soil scientist; 
an arborist; and possibly other 
professions.

Some owners/developers hold 
an eco-charrette, which is an 
early brainstorming session with 
stakeholders focused on identifying 
sustainability opportunities and 
constraints. This can be a great 
opportunity to get public officials, 
neighbors, future owners if identi-
fied, and the project team on board 
with ideas that make sense for your 
community. Alternatively, the owner/
developer may choose to invite only 
the design and construction team 
to the eco-charrette. Either way, by 
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Figure 3.—This plan excerpt shows how infrastructure 
was clustered around important natural resources at 
Oleson Woods Apartments in Tigard, Oregon.

partnerships in multi-site water 
quality or quantity controls)?

See the items under the headings 
“Consider off-site natural resources” 
and “Consider off-site infrastruc-
ture/built environment” in the “ Site 
Planning Checklist”.

Site-specific scale evaluation
Site-specific factors are critical in this 
part of the process, as they influence 
comprehensive stormwater manage-
ment throughout the development 
project. 

Sample evaluation questions:

•  What are the important hydrolog-
ical functions of the site, including 
both surface and groundwater 
movement?

•  What important natural resources 
exist on site (high-quality wet-
lands, woodlands, special habitat, 
etc.)?

•  What are the existing soil types? 
Are there opportunities for 
infiltration?

•  What is the depth to the water 
table?

•  What is the depth to bedrock?

•  How does size and shape of 
the site affect stormwater 
management?

•  Are there areas where develop-
ment should generally be avoided? 
(Determine where buildings, 
roads, and other disturbance 
should be avoided, in terms of 
avoiding existing natural resource 
systems and rights of way.)

•  Are there areas where LID 
infiltration practices should be 
avoided because of historical land 
uses and contamination?

See the items under the headings 
“Consider on-site natural resources” 
and “Consider on-site infrastructure/
built environment” in the “ Site 
Planning Checklist.”

STEP 3: INTEGRATE MUNICIPAL, 
COUNTY, STATE, AND FEDERAL 
REQUIREMENTS
Municipal requirements may vary 
from one governmental entity to an-

other. However, the 
land development 
process in Oregon 
is mostly regulated 
and managed on 
the local level, with 
the comprehensive 
plan, zoning 
ordinance, and sub-
division/land-devel-
opment ordinance 
being essential. In 
addition, county, 
state, and federal 
regulations need to 
be considered (e.g., 
county stormwater 
standards, state and 
federal wetland law, 
threatened and en-
dangered species). 
Since regulations 
are also continu-
ously updated, it is 
important for clear, 
updated commu-
nication between 
all stakeholders 
involved in the 
development pro-
cess. See the items 
under the heading 
“Consider mu-
nicipal, state, and 
federal guidelines/
laws” in the “Site 

Planning Checklist.”

STEP 4: DEVELOP INITIAL 
CONCEPT DESIGN USING 
NONSTRUCTURAL BMPS
Information gathered in the first 
three steps should be used in de-
veloping the initial concept design. 
This step should include the use 
of nonstructural BMPs such as 



5The LID Site Planning Process

M
ar

ia
 C

ah
ill

3 http://bit.ly/1kyneJ5 [last accessed 6-4-14]

4 http://bit.ly/1hzAs95 [last accessed 
6-4-14]

Figure 4.—Pervious concrete and a stormwater planter were chosen for this 
Park & Ride in Veneta, Oregon.

woodland and wetland protection, 
clustering, minimizing impervious 
surfaces, or other techniques. It may 
be beneficial on some sites to work 
through preliminary calculations 
and to consider construction and 
maintenance activities to ensure 
stormwater goals are being met. See 
the “LID Checklist.”

STEP 5: ORGANIZE PRE-
SUBMISSION MEETING AND SITE 
VISIT WITH LOCAL DECISION 
MAKERS
Many municipalities strongly recom-
mend and even require a pre-meeting 
with the developer to effectively 
communicate each entity’s percep-
tions of the project early on, and 
potentially discern how each other’s 
needs can be incorporated into the 
development concept. Outline your 
goals for stormwater management 
regionally as well as highlighting 
non-structural and structural 
practices that could be considered. 
You also may want to consider 
incorporating site visits into the 
pre-submission meeting to minimize 
or prevent future problems with the 
development.

STEP 6: INCORPORATE REVISIONS 
TO DEVELOPMENT CONCEPT
The designer should integrate the 
information collected from the 
previous steps and revise the initial 
development concept, if appropriate.

STEP 7: APPLY STRUCTURAL BMP 
SELECTION PROCESS
Determine the blend of structural 
BMPs that best achieve a specific 
site’s stormwater needs. Structural 
BMPs that can be used to achieve the 
recommended site-design criteria 
for LID are detailed in the LID fact 

sheets.1 Not all BMPs are appropriate 
for every development at every site. 
The calculations done in Step 8 may 
be needed to make decisions on the 
structural BMPs that can be used at 
a site. Therefore, it may be necessary 
to combine Steps 7 and 8 to complete 
the selection of BMPs. See the fact 
sheets on structural practices such as 
rain gardens, planters, porous pave-
ments, etc, and the “LID Checklist.”

STEP 8: APPLY THE LID 
CALCULATION METHODOLOGY 
A calculation methodology and 
LID facility sizing tools have been 
provided on the OSU Stormwater 
Solutions website,1 which allows 
for the integration of both non-
structural and structural BMPs. The 

calculation methodology is based 
on the recommended design criteria 
for total stormwater volume control, 
peak rate control, and water qual-
ity control that are central to LID 
performance.

STEP 9: DEVELOP THE 
PRELIMINARY SITE PLAN
Once steps 1–8 of the site design pro-
cess are implemented, the prelimi-
nary site plan is complete and ready 
to submit for planning review. The 
result is a communicative process be-
tween developer and community to 
create a comprehensive development 
concept that manages stormwater 
and existing natural resources to the 
greatest extent possible and practical.
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CONSIDER ON-SITE 
INFRASTRUCTURE/BUILT 
ENVIRONMENT

Utilities:

Wastewater system?

Stormwater system?

Structures with potential to serve 
as cisterns (pools, spaces under 
existing buildings, etc.)?

Water?

Gas?

Electric?

Communication?

Livability:

Beloved infrastructure (gathering 
spaces, arbor, etc.)?

Cultural:

Historic infrastructure (signs, 
bridges, entryways)?

Historic register (local, state, or 
national)?

Archeological site?

Air Quality:

Areas of idling?

Resources to be salvaged (topsoil, 
boulders, rocks, trees, etc.)?

Renewable Energy:

Geothermal?

Wind?

Hydroelectric?

Solar?

Air Quality:

Pollen sources?

Smoke sources (controlled burns, 
wildfire, etc.)?

Hydric soils present?

Texture?

Fertility?

Soil biology?

Chemical properties (pH, macro- 
and micronutrients)?

Livability:

Aesthetics?

Viewsheds?

Sense of place?

Opportunities to create private, 
semi-private, and public spaces?

Noise source?

Microclimate:

Wind tunnels caused by vegetation/
building orientation?

Wind breaks?

Solar access?

Temperature variation?

Evaporation/moisture variation?

Vegetation:

Special status trees?

Threatened or endangered species 
habitat?

Blocks of habitat and corridors or 
connections between habitat 
patches?

Native plant communities?

Distinctive individual plants or 
communities?

Vegetation that could provide shade 
to buildings, parking lots, or 
spaces used for mental restoration, 
social interaction, or physical 
activities?

Invasive species/noxious weeds?

Wildfire risks?

CONSIDER ON-SITE NATURAL 
RESOURCES 

Water Resources:

Wetlands?

Floodplains?

Wellhead protection areas?

Existing well?

Riparian buffers?

Naturally vegetated swales/
drainageways?

Seasonal high-water table?

Problems with run-on from neigh-
boring properties?

Land Forms: 

Steep slopes?

Existing topography, contours?

Depth to bedrock?

Existing land cover/uses?

How does size and shape of the site 
affect stormwater management?

Are there areas where development 
generally should be avoided?

Evidence of soil erosion/landslides?

Soils:

Hydrologic soil groups?

Tested infiltration rates?

Erodability?

Swell potential?

Site planning checklist
A site planning checklist in both 
Adobe Acrobat Reader (pdf) and 
Excel (xls) format has been provided 
on the OSU Extension Service 
“Stormwater Solutions” website. The 
following is a checklist of items that 
may be helpful to investigate when 
inventorying the site.

http://apps2.wrd.state.or.us/apps/gw/well_log/Default.aspx
http://apps2.wrd.state.or.us/apps/gw/well_log/Default.aspx
http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx


7The LID Site Planning Process

Other special fishery issues?

Neighboring wells?

Downstream flooding problems?

Vegetation:

Major habitat types?

Regional connection to a special 
habitat system (migratory routes, 
wildlife corridors, etc. adjoining 
publicly owned natural lands)?

Wildfire risks?

Land Development Impacts:

Additional development anticipated 
for the area that could lead to fur-
ther restrictions (e.g., protection 
of downstream land and water 
uses)?

Additional development anticipated 
for the area that could lead to 
further opportunities (e.g., 
partnerships in multi-site or 
regional water quality or quantity 
controls)?

Nearby construction sites that may 
have natural materials that can be 
salvaged for use on your site?

Macroclimate:

Seasonal wind direction?

Wind speed?

Annual and monthly precipitation 
patterns?

Annual solar budget?

Air Quality:

Particulates?

Pollen?

Dissolved pollutants?

Smoke?

CONSIDER OFF-SITE/REGIONAL 
NATURAL RESOURCES

Water Resources:

Receiving water body for site 
drainage?

Major/minor watershed location?

EPA Level III ecoregion (EPA 
website)

State stream use/standards designa-
tion/ classification? 

Special high quality designations 
(e.g., natural rivers, cold water 
fishery)?

Rare or endangered species or com-
munities present?

Are there required water quality 
standards?

303d/impaired stream listing 
classifcations?

Existing or planned Total Maximum 
Daily Loads (TMDLs) for the 
waterbody?

Aquatic biota, other sampling/
monitoring?

Erosion and sediment control facili-
ties/structures including vegeta-
tive practices?

Staging/Storage Considerations:

Disturbance area?

Total surface area of the site, broken 
down by phases of development?

Timetable for sequence of major 
events?

Type of material used for fill?

Volume of cut?

Volume of fill?

Recycling area?

Composting area?

Land Coverage/Uses:

Total site area 
Impervious area: 
impervious area covered by   
evergreens

 roof

 sidewalks

 vehicular pavement

 other (swimming pools, basket-
ball court, etc.)

 Porous area:

 lawn

 naturalized

 ornamental beds

 food gardens

 paving surfaces (pavers, mulch, 
boardwalk)

 other

 ProjectDX data

Contaminants from past uses (leak-
ing tanks, pesticides, herbicides, 
etc.)?

Existing stressors (noise, odor, exces-
sive light, etc.)?

Infrastructure to be salvaged 
(asphalt, concrete, buildings 
[deconstruction])?

Water Resources:

Fish/mammal barriers to passage?

Off-site drainage?

Drainage patterns before and after 
finish grading?

Locations of discharge outfalls/
points?

Size of discharge outfalls/points?

Type of discharge outfalls/points?

Areas used for storage of soils or 
wastes?

http://apps2.wrd.state.or.us/apps/gw/well_log/Default.aspx
http://www.portlandmaps.com/detail.cfm?action=Watershed&propertyid=R288668&state_id=1S1E20AD  8400&address_id=720442&intersection_id=&dynamic_point=0&x=7636010.574&y=665568.926&place=7345 SW 29TH AVE&city=PORTLAND&neighborhood=MULTNOMAH&seg_id=1
http://www.epa.gov/wed/pages/ecoregions/level_iii.htm
http://www.epa.gov/wed/pages/ecoregions/level_iii.htm
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Swales allowed?

Street width, parking requirements, 
other impervious requirements?

Grading requirements?

Landscaping that allows native 
vegetation?

Stormwater requirements

 Peak rate?

 Total runoff volume?

 Water quality?

 Maintenance?

State floodplain requirements?

Contaminated sites have followed 
state “due care” requirements for 
soil and groundwater?

Consistent with state and federal 
wetland and/or inland lakes and 
streams regulations?

Other Regulations:

State and federal threatened and 
endangered species?

Consistent with county/state road 
requirements?

Fire Department:

Recommendations for wildfire areas?

Vehicular circulation?

Road widths?

Cul-de-sac/hammerhead 
requirements?

Planning:

Zoning

Urban renewal?

Comprehensive plan overlay?

Historic resource?

Conservation overlay?

CONSIDER MUNICIPAL, STATE, 
AND FEDERAL GUIDELINES/LAWS

Master Plans (Stormwater, 
Transportation, Parks, Watersheds, 
etc.):

Is development concept consistent 
with the master plan?

Consistent with goals/policies of the 
plan?

Preservation of natural resources 
consistent with priority areas/
maps?

Water Regulations (e.g., ordi-
nances, engineering standards):

Consistent with local existing 
regulations?

Wetland regulations?

Tree/woodlands ordinance?

Riparian buffer ordinance?

Open space requirements?

Clustering and/or PUD options?

Overlay districts?

Wellhead protection?

Erosion and sedimentation 
requirements?

Are LID solutions… 
…required? 
…incentivized? 
…enabled? 
…prohibited?

Reduced building setbacks allowed?

Curbs required?

Air Quality:

Located on busy street?

Located on truck route?

Areas of idling?

Street canyons?

CONSIDER OFF-SITE/REGIONAL 
INFRASTRUCTURE/BUILT 
ENVIRONMENT

Utilities:

Sanitary sewer system?

Water?

Storm drainage system?

Gas?

Electric?

Communication?

Livability:

Transportation options (mass transit, 
bicycle and pedestrian facilities, 
roadways)?

Recreational opportunities, com-
munity resources, and other 
amenities?

Existing stressors (noise, odor, exces-
sive light, etc.)?

Walkable?

Neighborhood architectural context?

Cultural:

Historical values, certified or 
non-certified?

Known/potential archaeological 
values?

Suppliers of materials and services 
locations:

Native plant nurseries?

Local manufacturers/suppliers of 
building materials?

Deconstruction services?

Re-use facility for salvaged materials 
(restore, rebuilding, etc.)?

Recycling facility for construction 
waste? 

http://www.portlandmaps.com/detail.cfm?action=Zoning&propertyid=R288668&state_id=1S1E20AD  8400&address_id=720442&intersection_id=&dynamic_point=0&x=7636010.574&y=665568.926&place=7345 SW 29TH AVE&city=PORTLAND&neighborhood=MULTNOMAH&seg_id=1289
http://www.portlandonline.com/bes/index.cfm?c=41976
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Who are the new users?

Integrated design team roles defined?

Project principles and goals defined?

Purpose for project and design intent 
defined?

Future primary and secondary stake-
holders identified?

Sustainability goals defined (qualita-
tive, quantitative)?

Stakeholder engagement/charrette? 

CONSIDER THE PROGRAMMATIC 
REQUIREMENTS

Is development concept consistent 
with the master plan?

Consistent with owner’s program-
matic needs for sites and 
buildings? 

Stakeholder Process:

Does the site have current users? Can 
these uses be accommodated in 
the new design?

Setbacks:

 Front

 Side 

 Back

 Other

Required minimum outdoor area


