
LEAVENWORTH
REGIONAL STORMWATER QUALITY AND 

WETLAND MANAGEMENT PLAN
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INTRODUCTION
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WHAT
Regional Stormwater 
Quality and Wetland 
Management Plan
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Who
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Where

5



6



7



PURPOSE
Provide stormwater management 
and wetland management guidance 
to the City of Leavenworth with 
respect to Green Infrastructure.
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Reduce 
Stormwater Peak 

Flows

Identify Potential 
Enhancements

Reduce 
Stormwater 
Contaminants

9



HOW?

Delineate/Rate Wetlands 

Characterize Stormwater 
Hydrology/Hydraulics

Develop Green 
Infrastructure Solutions
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DEFINITION
The water quality treatment

and runoff control of 
stormwater by utilizing and/or 
mimicking natural processes.
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BEST 
MANAGEMENT 

PRACTICES (BMPs)
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DEFINITION
Ecology approved water 

quality treatment and runoff 
control facilities.
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Where BMPs are Defined:

• Stormwater Management Manual for 
Eastern Washington, Ecology, 1st edition 
2004 (adopted)

• Eastern Washington Low Impact 
Development Guidance Manual, Ecology, 
1st edition 2013

• Highway Runoff Manual, WSDOT, 2014
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Performance Goals:

• Water Quality Treatment
o Treat 90% of the annual runoff volume 

via the Water Quality Storm (6 month)

• Runoff Control
o Adopt a network capacity design 

storm.



CATEGORY

SUB‐CATEGORY LID Runoff Control WQ Treatment

Bio‐filtration X X

Bio‐retention X X X

Detention X

Dispersion X X X

Infiltration X X X

Oil/Water Separator X

Sand Filter X

Trees X X

Wet Pond / Vault X

Wetland: Constructed X X

Wetland: Existing X

General Categorization 
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DESIGN 
CONSIDERATIONS
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CLIMATE

POLLUTION

CAPITAL COSTS

OPERATIONS &
MAINTENANCE

EFFECTIVE LIFE
22



LEAVENWORTH
DESIGN 

CONSIDERATIONS
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High 
Groundwater

Wenatchee 
River TMDL

Snow 
Storage 24



APPLICATION
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Amended Soils

LID4.2
√ √ √ Designer Soils ≤ 3:1 Varies 4 year soil maturation.

Bio-filtration: Media Filter Drain

RT.07
√ No √

Gravel, 

vegetation, 

alkaline 

granular mix

No √ √ √ Low
Low to 

Moderate
5-20 ≤ 4:1 √ Linear

Ideal for roads / parking - Seven alternatives.

Snow storage.

Bio-filtration: Swale Continuous Inflow

RT.06
*√ No √ Vegetation No No √ √

Low to 

Moderate

Low to 

Moderate
5-20 1.5-5% Linear

*CA only.

CA not allowed in areas with a phosphorus TMDL.

Bio-filtration: Swale Wet

RT.05
No No √ Vegetation No No √ No

Low to 

Moderate

Low to 

Moderate
5-20 ≤ 1.5% Linear

Specifically for areas with high groundwater and 

saturated soils.

Bio-filtration: Swale

RT.04, T5.40
*√ No √

Vegetation, 

Native Soils
No No √ *√

Low to 

Moderate

Low to 

Moderate
5-20 Limited Use Fair 1.5-5% Linear

*CA only.

CA not allowed in areas with phosphorus TMDL.

Bio-filtration: Vegetated Filter Strip

RT.02, T5.50
√ No √ Vegetation √ No √ *√ Low Low 20-50 Fair ≤ 3:1 Linear

Ideal for roads / parking - Three alternatives.

Snow storage.

*CA only.

CA not allowed in areas with phophorus TMDL.

Bio-filtration: Vegetated Roof

LID4.7
X X X Vegetation Varies

Highest benefit from large buildings.

Small benefit from residences.

High roof loads (lb/sf).  Energy savings

Bio-infiltration Pond / Swale

IN.01, T5.30
√ √ √

Vegetation, 

Native Soils
√ No √ √ √

Low to 

Moderate
Low 5-20 Preferred Fair √ ≤ 1% √

Small to 

Large
Snow storage.

Bio-retention

RT.08, LID4.4
√ √ √

Vegetation, 

Designer soils
No No √ √ Moderate Moderate 5-20 Small

Snow storage.  Flexible footprint.

High groundwater limitations.

Phosphorus TMDL:  Underdrain not allowed; Potential 

1/4 mile setbacks.

Detention: Pond

FC.03, F6.10
No √ No NA No No No No Moderate Low 20-50

Small to 

Large

Snow storage.

Required to be above seasonal water table.

Fencing.

Detention: Rain Water Harvesting

LID4.9
√ No No NA No No No No No Small

Supplements other water sources.

Roof material limitations.

Detention: Tank / Vault

F6.11, F6.12
No √ No NA No No No No

Moderate to 

High
High 50-100 Small

Detention: Wet Pond

CO.01
No √ √

Low energy 

environment
No √ √ No No Moderate

Low to 

Moderate
20-50 Limited Use

Fair to 

Good
Large

Storage component must be above water table.

Requires adequate water source.

Dispersion: Natural / Engineered

FC.01, FC.02, F6.40, F6.41, F6.42, LID4.3
√ √ √

Vegetation, 

Native Soils
√ √ √ √ Low Low 50-100 ≤ 3:1 Linear

Ideal for roads / parking.

Utilizes only native existing vegetation.

Groundwater vertical separation (≥3').

Infiltration: Drywell

IN.05, F6.20
√ √ No Native Soils

Low to 

Moderate

Low to 

Moderate
5-20

Acceptable 

w/Limitations

Fair to 

Good
√ √ Small
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Infiltration: Permeable Pavement

IN.06, LID4.6
√ √ √ Native Soils √ √ √ √ Medium High

Similar to 

HMA
√ Varies

Numerous limitations.

Restricted to light-medium vehicular loads.

Succeptible to clogging (winter sanding, sedimentation).

Infiltration: Pond

IN.02, T5.10, F6.21
√ √ √ Native Soils No √ √ √ Moderate Moderate 5 - 10

Acceptable 

w/Limitations
Fair √ ≤ 3% √

Medium to 

Large
Snow storage.

Infiltration: Swale

T5.21
No No √ Native Soils √ Medium Little data to support its use.

Infiltration: Trench

IN.03, T5.20, F6.22
√ √ √ Native Soils No √ √ √

Low Low
20-50

Acceptable 

w/Limitations
Fair √ √ Linear

Infiltration: Vault

IN.04
√ √ √ Native Soils No √ √ √ Moderate

Moderate to 

High
5-10

Acceptable 

w/Limitations
Fair √ ≤ 4% √ Varies

Oil Water Separator: Baffle / Coalescing

T5.100, T5.110
No No √ ??? √ No No No No

Poor 

to Fair
√ Small

Intense maintenance.

Last choice for oil control.

Sand Filter: Basic, Large

T5.80, T5.81
No √ Sand √- √- √ √- √- Preferred Poor √

Medium to 

Large
Not effective in winter.

Sand Filter: Vault, Linear

T5.82, T5.83
No √ Sand √- √- √ √- √- Preferred

Fair to 

Poor
√

Small to 

Medium
Effective in winter.

Trees

LID4.5
√ √ Low Low Long √ √ Small

Large trees provide highest benefit.

Utility conflicts.

Encourages infiltration.

Wet Pool / Pond

RT.12, T5.70, T5.71
No No √

Low energy 

environment
No √ √ No

Moderate to 

High

Low to 

Moderate
20-50 Limited Use

Fair to 

Good
Large

Less suitable / effective in semi-arid locations.

Snow storage??

Wet Vault

T5.72 No No √
Low energy 

environment
No No √ No No

Moderate to 

High
High 50 - 100 Good Small

Wetland: Constructed Treatment / Detention

CO.02
No √ √ Aquatic Plants No No √ √ √

Low to 

Moderate
Moderate 20-50 Limited Use Good Large

Year round adequate water supply.

Evaporation can be a concern.

Aquatic plant establishment required.

Wetland: Constructed Treatment

RT.13, T5.73
No No √ Aquatic Plants No No √ √ √

Moderate to 

High
Moderate 20-50 Limited Use Good Large

Year round adequate water supply.

Aquatic plant establishment required.

Not intended as an aquatic habitat.

Wetlands: Natural √ Never Aquatic Plants No No No No No None None √ Hydroperiod analysis required.

11/17/2015 2:43 PM]
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Bio-filtration: Media Filter Drain

RT.07
√ No √

Gravel, 

vegetation, 

alkaline 

granular mix

No √ √ √ Low
Low to 

Moderate
5-20 ≤ 4:1 √ Linear

Ideal for roads / parking - Seven alternatives.

Snow storage.

Detention: Wet Pond

CO.01
No √ √

Low energy 

environment
No √ √ No No Moderate

Low to 

Moderate
20-50 Limited Use

Fair to 

Good
Large

Storage component must be above water table.

Requires adequate water source.

Dispersion: Natural / Engineered

FC.01, FC.02, F6.40, F6.41, F6.42, LID4.3
√ √ √

Vegetation, 

Native Soils
√ √ √ √ Low Low 50-100 ≤ 3:1 Linear

Ideal for roads / parking.

Utilizes only native existing vegetation.

Groundwater vertical separation (≥3').

Sand Filter: Basic, Large

T5.80, T5.81
No √ Sand √- √- √ √- √- Preferred Poor √

Medium to 

Large
Not effective in winter.

Sand Filter: Vault, Linear

T5.82, T5.83
No √ Sand √- √- √ √- √- Preferred

Fair to 

Poor
√

Small to 

Medium
Effective in winter.

Wet Pool / Pond

RT.12, T5.70, T5.71
No No √

Low energy 

environment
No √ √ No

Moderate to 

High

Low to 

Moderate
20-50 Limited Use

Fair to 

Good
Large

Less suitable / effective in semi-arid locations.

Snow storage??
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Emerging Technology
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Global BMPs
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Amended Soils
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Rainwater Harvesting
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Trees

32



Vegetated Roofs
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Road/Parking BMPsROAD/PARKING BMPs
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Oil/Water Separator
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Pervious Pavement
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Vegetated Filter Strip
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WETLANDS

38



Constructed

39



Existing
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Dispersion
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BIO

42



Bio‐Filtration
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Bio‐Retention
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Bio‐Infiltration

45



Sand Filtration

46



Detention
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Wet Pond/Vault
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Infiltration
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Emerging Technology
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QUESTIONS?
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