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Water BudgetWater Budget

Pre-developed Forest Condition Developed Condition



Stormwater Management ConceptStormwater Management Concept
�� Match forested conditions.Match forested conditions.
�� Improve water quality from pollution generating Improve water quality from pollution generating 

impervious surfaces.impervious surfaces.



Stormwater RequirementsStormwater Requirements

�� Bellingham Municipal Code 15.42.Bellingham Municipal Code 15.42.
�� Stormwater Management Manual for Stormwater Management Manual for 

Western Washington, published in 2005.Western Washington, published in 2005.Western Washington, published in 2005.Western Washington, published in 2005.
�� Low Impact Development Technical Low Impact Development Technical 

Guidance for Puget Sound.Guidance for Puget Sound.



Stormwater RequirementsStormwater Requirements

�� 10,000 sf of new/replaced impervious 10,000 sf of new/replaced impervious 
surfaces or 0.1 cfs increase in flow for the surfaces or 0.1 cfs increase in flow for the 
100 yr. storm.100 yr. storm.

�� Water quantity controls required.Water quantity controls required.

�� 5,000 sf of new/replaced pollution 5,000 sf of new/replaced pollution 
generating impervious surface.generating impervious surface.

�� Water quality controls required.Water quality controls required.

�� Land conversion.Land conversion.
�� Land disturbance.Land disturbance.



Low Impact DevelopmentLow Impact Development
(LID)(LID)

�� Stormwater management strategy that Stormwater management strategy that 
emphasizes conservation and use of emphasizes conservation and use of emphasizes conservation and use of emphasizes conservation and use of 
existing natural site features to more existing natural site features to more 
closely mimic natural hydrologic patterns.closely mimic natural hydrologic patterns.



LID Integrated Management LID Integrated Management 
PracticesPractices

�� Bioretention (rain garden).Bioretention (rain garden).
�� Amending construction site soils.Amending construction site soils.
�� Permeable paving.Permeable paving.

Vegetated roofs.Vegetated roofs.�� Vegetated roofs.Vegetated roofs.
�� Minimal excavation foundation systems.Minimal excavation foundation systems.
�� Roof rainwater collection systems.Roof rainwater collection systems.



Bioretention (Rain Garden)Bioretention (Rain Garden)

�� Shallow landscaped Shallow landscaped 
depressions with depressions with 
designed soil mix and designed soil mix and 
plants adapted to the plants adapted to the 
local climate and soil local climate and soil local climate and soil local climate and soil 
moisture conditions.moisture conditions.

�� Uses chemical, biological, Uses chemical, biological, 
and physical properties of and physical properties of 
plants, microbes, and soil plants, microbes, and soil 
to remove or retain to remove or retain 
pollutants fro stormwater.pollutants fro stormwater.



Amending Construction Site SoilsAmending Construction Site Soils

�� Compacted, unCompacted, un--amended amended 
soil in landscape areas soil in landscape areas 
can be like impervious can be like impervious 
surfaces and cause surfaces and cause 
considerable surface or considerable surface or 
shallow subsurface flows.shallow subsurface flows.shallow subsurface flows.shallow subsurface flows.

�� Amending the landscape Amending the landscape 
component of the project component of the project 
enhances water storage, enhances water storage, 
lessens flows, and lessens flows, and 
provides water quality provides water quality 
benefits.benefits.



Permeable PavingPermeable Paving

�� Permeable paving Permeable paving 
surfaces accommodate surfaces accommodate 
pedestrian, bicycle, and pedestrian, bicycle, and 
vehicle traffic while vehicle traffic while 
allowing infiltration, allowing infiltration, 
treatment and storage of treatment and storage of treatment and storage of treatment and storage of 
stormwater.stormwater.

�� Products include; hotProducts include; hot--mix mix 
asphalt, permeable asphalt, permeable 
concrete, interlocking concrete, interlocking 
concrete pavers, and concrete pavers, and 
flexible plastic grids flexible plastic grids 



Vegetated RoofsVegetated Roofs

�� Improve energy efficiency Improve energy efficiency 
and air quality, reduce and air quality, reduce 
temperatures and noise, temperatures and noise, 
improve aesthetics, improve aesthetics, 
extend the life of the roof, extend the life of the roof, extend the life of the roof, extend the life of the roof, 
and reduce stormwater and reduce stormwater 
flows.flows.

�� Does not have to be Does not have to be 
“green”. Most applications “green”. Most applications 
will be brown weeds not will be brown weeds not 
green lawn.green lawn.



Minimum Excavation Foundation Minimum Excavation Foundation 
SystemsSystems

�� Limit soil disturbance Limit soil disturbance 
and allow stormwater and allow stormwater 
flows to more closely flows to more closely 
approximate natural approximate natural 
shallow subsurface shallow subsurface shallow subsurface shallow subsurface 
flow paths under and flow paths under and 
around foundations.around foundations.



Roof Rainwater Collection SystemsRoof Rainwater Collection Systems

�� Rainwater harvesting Rainwater harvesting 
serves two purposes; serves two purposes; 
water conservation water conservation 
and elimination or a and elimination or a 
large reduction of the large reduction of the large reduction of the large reduction of the 
stormwater stormwater 
contributions from contributions from 
rooftops.rooftops.



LID LimitationsLID Limitations

�� SoilSoil
�� DurabilityDurability
�� MaintenanceMaintenance

SpaceSpace�� SpaceSpace
�� Water rightsWater rights
�� Cost (sometimes)Cost (sometimes)



Questions?Questions?


