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WWHM2012 LID: Training Agenda

0:00 — 0:15 Introduction (Ecology staff)

0:15 — 0:30 Overview of changes from WWHM3
0:30 — 0:45 Revised flow duration analysis

0:45 — 1:00 New LID reporting features

1:00 — 1:15 Infiltration facilities sizing

1:15 — 1:30 Green/vegetated/eco-roofs

1:30 — 1:45 Permeable/porous pavement

1:45 — 2:00 Break

2:00 — 2:30 Bioretention

2:30 — 2:45 CAVFS

2:45 — 3:00 Wetland protection
3:00 — 3:45 Multiple LID facilities
3:45 — 4:00 Questions and Answers
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WWHM2012 LID Training Disclaimer

In addition to this WWHM2012 LID training all interested parties should:
e read 2012 Stormwater Management Manual for Western Washington
e attend Ecology’s Western Washington Stormwater Manual training

e attend AGC’'s WWHM2012 basic and/or advanced computer workshops
(if no previous experience with WWHM)
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Stormwater LID Modeling

> HSPFE continuous
simulation hydrology: In
WWHM2012.

> Multiple-year 15-minute
historic rainfall used to
generate multiple-year
15-minute runoff data.
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How LID Works

> Uses long-term on-site nfiltration and
evapotranspiration to reduce stormwater
rUNoft.

> What happens between storm events IS
more Important than what happens
during storm events.




Overview of changes from WWHMS3

Specific changes and additions in WWHMZ2012 include:

* Runs on Microsoft Windows 7 operating systems.
» Updated precipitation data through water year 2009 (September 2009).
» 15-minute model time step instead of an hourly time step.

» 15-minute precipitation data in place of hourly data.

» Updated water quality design flow calculations.

» Improved AutoPond capalbilities.

» Added SSD Table element options.

*Revised flow duration analysis with two duration standards:

(1) Stream Protection Duration and (2) LID Duration.

* New LID reporting features.

» Automated sizing options for infiltration facilities.

* New green roof element.

 New permeable pavement element.

* New bioretention element.

 New CAVFS (compost amended vegetated filter strips) element.
* Revised wetland input volume criteria calculations.
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Revised Flow Duration

Specific changes and additions in WWHM2012 include:

» Revised flow duration analysis with two duration standards:
(1) Stream Protection Duration and (2) LID Duration.

Stream Protection Duration:
Minimum Requirement #7 Flow Control Standard:
0.50Q2 to Q50

LID Duration:

Minimum Requirement #5 Low Impact Development Performance Standard:
0.08Q2 to 0.50Q2
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Revised Flow Duration

Stream Protection Duration:
Minimum Requirement #7 Flow Control Standard:
0.50Q2 to Q50

“ WWHM2012 Snohomish 1 (WS
Eile Edit v Help Summary Report

ODeE B @

= Analysis

The Facility PASSED
The Facility P. ED.

Flow(cfs) Predev Mit Percentage Pass/Fail
79 988 95 Pas

Pas
Pas

Pas
Pas
Pas

FLOWY (cfs)

Pas

Pas
Pas
Pas
Pas

Pas
Pas
Pas
Pas
501 POC 1 Predeveloped flow - 3 Pas
801 POC 1 Mitigated How - 331 Pas
Pas

Pas
Pas
Pas
Pas

Pas
Pas
Pas
Pas
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Revised Flow Duration

LID Duration:
Minimum Requirement #5 Low Impact Development Performance Standard:
0.08Q2 to 0.50Q2

 WWHM2012 Beta LID Project 1 E] @
Ele E Yi Help  Summary Report

D=

= Analysis @

The Facility PASSED
The Facility P

Flow(cfs) Predev Mit Perceatage Pas
95, 3 Pa

FLOWV (ofs)

R R S O P NI F I Y

Analyze datasets

501 POC 1 Predeveloped flow
801 POC 1 Mitigated flow
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New LID: Reporting Features

Ecology SWMMWW (Vol I, Section 2.3) Definitions:

» Hard Surface — An impervious surface, a permeable pavement, or a vegetated roof.

» Pollution-generating hard surface (PGHS) —Those hard surfaces considered to be a
significant source of pollutants in stormwater runoff. See the listing of surfaces under
pollution-generating impervious surface.
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New LID: Reporting Features

Ecology SWMMWW (Vol I, Section 2.3) Definitions:

» Pollution-generating impervious surface (PGIS) - Those impervious surfaces
considered to be a significant source of pollutants in stormwater runoff. Such surfaces
include those which are subject to: vehicular use; industrial activities (as further defined in
the glossary); storage of erodible or leachable materials, wastes, or chemicals, and which
receive direct rainfall or the run-on or blow-in of rainfall; metal roofs unless they are
coated with an inert, non-leachable material (e.g., baked-on enamel coating); or roofs that
are subject to venting significant amounts of dusts, mists, or fumes from manufacturing,
commercial, or other indoor activities.

» Pollution-generating pervious surfaces (PGPS) - Any non-impervious surface subject
to vehicular use, industrial activities (as further defined in the glossary); or storage of
erodible or leachable materials, wastes, or chemicals, and that receive direct rainfall or run-
on or blow-in of rainfall, use of pesticides and fertilizers or loss of soil. Typical PGPS
include permeable pavement subject to vehicular use, lawns and landscaped areas
including: golf courses, parks, cemeteries, and sports fields (natural and artificial turf).
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New LID Reporting Features

Pollution Generating

Non-Pollution Generating

Lawn, Pasture

Forest

Metal roofs, green roofs

Non-metal roofs

Permeable road pavement

Non-vehicle permeable pavement
(sidewalks, etc.)

Vehicle pavement

Non-vehicle pavement
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New LID Reporting Features

Specific changes and additions in WWHMZ2012 include:

*New LID reporting features.

M WWHM2012 LID Project 1 E] @

Analpze
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Automated Infiltration Facility Sizing

Specific changes and additions in WWHMZ2012 include:

» Automated sizing options for infiltration facilities.

-

|| = Trapezoidal Pond 1 Mitigated X
tIFacility Name [Trapezcidal Pard 1 Facility Type |Trapezaidal Pond
I Outlet 1 Outlet 2 Outlet 3

Downstoan Cosnecions I ] P
e plied to Auto Pond ] "0
vaporation &pplied ko Facility Facility Dimension Diagram

Clutl et Struc:tu re Data

Orifice  Diameter Height
Number (in) (ft)

0 -1 [o =
0 -0 -
0 -0 -

Pond Wolume at Riser Head [ac-ft] 1

0.00 Show Pond Table [Open Table  —
0

) Initi i
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Infiltration Facility Sizing

Example: Partial infiltration (when there is a combination of A and C soils)

Predeveloped:

Area in Basin

Available Pervious Acres
lat 5

Select By: _ G0 |
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Infiltration Facility Sizing

Example: Partial infiltration (when there is a combination of A and C soils)

Development with mitigation:

“® Western Washington Hydrology Model DOE Version [:]@
Fle E Summary Report

le Pervious Acres
Flat

Select By: _ G0 |

CLEAR CREEK SOLUTIONS



Infiltration Facility Sizing

Example: Partial infiltration (when there is a combination of A and C soils)
Still have to meet duration standards.
Development with mitigation: Set infiltration target = 91%.

“ WWHM2012 LID Workshop Infiltration Sizing EExR
or

YL

HEE N Trapezoidal Pond 1 Mi
=

Orifice  Diameter Height
Number (in) ()

1
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Infiltration Facility Sizing

Example: Full infiltration (when there are only A/B solls)

Predeveloped:

Area in Basin

Pervious Acres ] ious Acres
lat

Select By: GO

3/19/2013 1034 AM
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Infiltration Facility Sizing

Example: Full infiltration (when there are only A/B solls)

Development with mitigation:

“ WWHM2012. LID Workshop Full Infiltration EE&
:
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Infiltration Facility Sizing

Example: Full infiltration (when there are only A/B solls)

Do not have to meet duration standards.
Development with mitigation: Set infiltration target = 100%.

EEX

= WWHM2012 LID Workshop Full Infiltration

Facility Type e
Outlet 1 Outlet 2 Outlet 3

Structure Data
f) =
erfinl 24 -

Flat -~

Qrifice  Diameter Height
Nlgber (in) [(]
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Infiltration Facility Sizing

Infiltration facilities can be sized to meet:

* MR #5,

* MR #5 and MR #7,

* MR #6, or

* MR #5, MR #6, and MR #7.
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Green Roof Element

Specific changes and additions in WWHM2012 include:

» Green roof element: increased evapotranspiration.

ECOROOF diagram
(figure 1) section view - not to scale

F - Vegetation
(succulents, such as sedum;
herbs; grasses
] ]
' G - Gravel Ballast (optional)

Flashing
Mulch or materials ' Se(ga:?;::ar:}structure
to prevent wind P
and rain erosion

A - Structural roof support

B - Waterproof membrane
C - Root barrier (if needed)
D - Drainage H-Drain ———»

E - Growth medium (soil)
2-6 inches
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Green Roof Element

Specific changes and additions in WWHM2012 include:

* New green roof element.

= WWHM2012 (WS

Runoff Type Interflow Groundwater

Downstream Comecion B JE— ] ]

epth of Material (in)
Slope of Rooftop (ft/ft)
'Yegetative Cover
Length of Rooftop (f)

1114 A St S
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Green Roof Element

Example: 1-acre roof

Predeveloped:

Interflow Groundwater

Area in Basin

Available Pervious Acres
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Green Roof Element

Example: 1-acre roof

Development with green roof:

Y B eSO W W | T

[ |B[X] °- Green-Roof 1 Mitigated
PllElement Name Green-Roof 1
Runoff Type Surface Interflow Groundwater
Downstream Connection
Element Type
ol [PE| ipe

Depth of Material (in)
Slope of Rooftop (ft/ff)
Vegetative Cover
Length of Rooftop (ft)

3413/2013

11:10 40
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Green Roof Element

Major issues:

o All runoff (surface runoff, interflow, and groundwater) from green
roof must be connected to either POC or downstream conveyance

element.

 Length of rooftop is longest flow path on roof to roof drain.
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Permeable Pavement Element

Specific changes and additions in WWHMZ2012 include:

* Permeable pavement element: increased evaporation and infiltration

“ Western Washington Hydrology Model DOE Version Beta E] @
Help  Summary R

BB

Facility Name

Qutlet 1 Outlet 2 Outlet 3
Downstream Connection
Facility Type

Diameter Height
(in) (v
i) J,

T
— Show Pavement Table [OpenTable  —
B
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Permeable Pavement Element

Evaporation from

Rain on
pavement

pavement

e | | || ]|

1 Infiltration through pavement

UnderFIrain Flow O l Infiltration to gravel subgrade
<

Infiltration to l
native soil
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Permeable Pavement Element

Example: 1 acre parking

Predeveloped:

“* WWHM2012 LID Workshop Permeable Pavement =S
File Ed ) Summary Report

Area in Basin
Available Pervious Acres
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Permeable Pavement Element

Example: 1 acre parking

Development as permeable pavement:

“® WWHM2012 LID Workshop Permeable Pavement
Help  Summary R

B B

EEEEEEE

Outlet 1 Outlet 2 Outlet 3
Downstream Connection
Facility Type

ity Dimen:

Facility Dimensions Overflow Data
Fonding i [

Diameter Height
(in) (W}
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Permeable Pavement Element

Major issues:

» Pavements with bottom slopes greater than 2% must include
Effective Volume Factor (average useable gravel depth/maximum
gravel depth).

» Ecology does not want pavement thickness included in storage
calculations.

* Permeable pavement must include infiltration into native soil and/or
an underdrain to remove water from gravel subgrade.
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Bioretention Element

Specific changes and additions in WWHM2012 include:

* Bioretention element: increased evapotranspiration and infiltration

“* Western ‘Washington Hydrology Model DOE Version Beta ['Z] @

y Report

[X| ™ Bioretention 1 Mitigated
Facility Name
QOutlet 1 Qutlet 2 Outlet 3
Downstream Connection
Facility Type
[~ Use simple Bioretention fn
¥ Underdrain Used n|
Bioretention Bottom Elevatior D ifi =
Bioretention Dimensions
E )

Fi

5 =
l:l Qutlet Structure Data

Orifice  Diameter Height
Number (in) (f)
1 fo 4‘ a J.

1t} 4‘ 0 -~
0 =1

Show Bioretention

Bii

Native Infiltration NO 4‘
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Bioretention Element
Ecology SWMMWW Definitions:

Bioretention — Engineered facilities that treat stormwater by passing it
through a specified soil profile, and either retain or detain the treated
stormwater for flow attenuation. Refer to Chapter 7 of Volume V for
Bioretention BMP types and design specifications.

Rain Garden — A non-engineered, shallow, landscaped depression,

with compost-amended native soils or imported soils, and adapted plants.
The depression is designed to pond and temporarily store stormwater
runoff from adjacent areas, and to allow stormwater to pass through the
amended soil profile. Refer to the Rain Garden Handbook for Western
Washington Homeowners (WSU, 2007 or as revised) for rain garden
specifications and construction guidance.
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Bioretention Element

Evapotranspiration Rain

A 4 A
Surface Runoff | \ \ \
< }- Surface ponding

Infiltration through top layer

Infiltration through second layer l

Underdja n Flow O Infiltration through third layer
\ 4

Infiltration to l
native soil
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Bioretention Element

Predeveloped: 10 acre site

“ WWHM2012 LID Workshop Bioretention (WS

Eile Edi Summary Report

Groundwater

Area in Basin
Available Pervious Acres

Select By: _Go |
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Bioretention Element

Development: Bioretention area is not included in drainage basin area.

# WWHM2012 LID Workshop Bioretention FEX
File E eport
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Bioretention Element

“ WWHM2012 LID Workshop Bioretention (WS

B Schematic

SCENARIOS

Outlet 3

Use simple Bioretention -
v Underdrain Used n

Bioretention Dimensions
i L ]

Qrifice  Diameter Height
Number (in) (m

Show Bioretention
Bi i lurn

Native Infiltration [
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Bioretention Element

Major issues:

 Bioretention area automatically includes rain and evapo-
transpiration; do not include bioretention area in drainage basin area.

» Ecology requires the bioretention soil mix top layer (Layer 1) to
meet SWMMWW specifications.

» Underdrain orifice controls flow from underdrain and bioretention
soil mix layers, when solil layers are fully saturated.
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Bioretention Element

Major issues:

Ecology requires a Ksat safety factor of 4 if the drainage area is
equal to or greater than any of the following amounts:
» 5000 sq ft of pollutant-generating impervious surfaces
10,000 sq ft of impervious surfaces
» 0.75 acres of lawn or landscape

Use a Ksat safety factor of 2 if the drainage area is less than all of
the above amounts.
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CAVES Element

Specific changes and additions in WWHM2012 include:

 New CAVFS (compost amended vegetated filter strip) element:

for water quality treatment of roadway runoff
 WWHM2012 E]@
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CAVES Element

Predeveloped: 1 acre

“ WWHM2012 LID Workshop CAVFS FEX

Groundwater

Area in Basin

Available Pervious Acres Available Impervious Acres

Select By: _ 6o |
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CAVES Element

Development: 1 acre of roadway (length 1090 ft; width 40 ft)

=3 | N Basin 1 Mitigated
-

Subbasin Name:

Flows To:

Area

Available Pervious Acres
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CAVES Element

Development: CAVFS filters roadway runoff

M WWHM2012 LID Workshop CAVFS

Zoom Help

Outlet 2 Outlet 3

Default

Material Layer for CAVFS

Depth (i)

Show CAVFS

Native Infiltration [
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CAVES Element

Major issues:

» Ecology requires the CAVFES bioretention soil mix layer to meet
SWMMWW specifications.

« Embankment height must be greater than material layer depths.

» Ecology requires a Ksat safety factor of 4 if the drainage area is
equal to or greater than any of the following amounts:
5000 sq ft of pollutant-generating impervious surfaces
10,000 sq ft of impervious surfaces
0.75 acres of lawn or landscape

» Use a Ksat safety factor of 2 if the drainage area is less than all of
the above amounts.
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Wetland Protection

Specific changes and additions in WWHM2012 include:

* Revised wetland input volume criteria calculations

“ WWHM2012 Snohomish 1 (WS

Wetlands Fluctmation for POC 1
Average Annual Volume (acft)

‘l'l Month Predevel Mitigated Percent Pass/Fail

'I‘I‘-‘" L Jan  97.0740 179.8759 .3 Fail

.'“ R Feb 70.6072 128.1083 . Fail

f 66.9849 125.0045 6 Fail
41.7548  81.6927 . Fail
15.1234  54.9510 53. Fail
13.3133  51.2866 . Fail
2.1253 . Fail
0.3557 6 Fail
1.5522 Fail
8.6853 . Fail
56.3781 172.5870 Fail
96.8913 203.2402 . Fail

Wetlands Fluctuation POC 1

Predevel Mitigated Percent Pass/Fail
3.5915 6.4797 180. Fail
3.2746 Fail

Fail

Fail

Fail

Fail

Fail

Fail

Fail

Fail

Fail

Fail

Fail

Fail

Fail

Fail

Fail

Fail

Fail

Fail

Fail

IS

LID D
Analpze datasets

501 POC 1 Predeveloped flow
801 POC 1 Mitigated How

[T N

o

bW RN RN R DO R ®
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Wetland Protection

Predeveloped: Drainage to the wetland means existing conditions
project area; no non-project drainage areas.

Em 3% Project Predeveloped

Subbasin Name: Project
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Wetland Protection

Development: Drainage to the wetland means developed land use
with mitigation for project area; no non-project drainage areas.

“ WWHM2012 LID Workshop Wetland CEX
File Edit View Help SummaryReport
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Wetland Protection

Development: Project area surface runoff and interflow drains to pond,;
pond drains to wetland (POCL1); project area groundwater drains
directly to wetland (POCL1).

“ WWHM2012 LID Workshop Wetland ElE&x

! E m i =¥ Trapezoidal Pond 1 Mitigated

SCENARIOS Facility Name  |Tiap nd 1 Facility Type |Trapeznidal Fond
= Outlet 1 Outlet 2 Qutlet 3
L

Downstream Connections

M
N
N

Orifice  Diameter Height

Number (in) (ft)
L 4‘ 0 4‘
30 b

ST

Pc liser
Show Pond Table

Initial i
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Wetland Protection

Wetland inflows (defined by POC1 flows) are compared and the
change in inflow is checked against the wetland input volume criteria.

“ WWHM2012. LID Workshop Wetland EEX
File Edit View Help Summary Report

== N =

= Analysis

Wetlands Fluctmation for POC 1
Average Annunal Volume (acft)
Month Predevel Mlt.lgat.wd Percent Pass/Fail
Jan .8991 6 113.
Feb .7285 107.
107.
106.
118.
118.
105.
N P— 133.
h 3 B .16 all.Lic
‘ || I!I 0 23. .5453 164.
|I\ \|‘, L' . .0586  138.
“ .B8411 118.

Predevel Mitigated Percent Pass/Fail
1249 B 117.
8800
7776
2323
9784

M
w

Pass

Jan  Feb Mar Al Jun Jul Moy Dec

Pass
Pass

Fail
Analyze datasets

501 POC 1 Predeveloped flow
801 POC 1 Mitigated Aow

- NIRRT

oW

NN E WO o

iR R R RN EREREHEERERRDRNE RS
o @

@ W
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Wetland Protection

Major issues:

 For wetland input volume comparison the predevelopment is
defined as existing conditions.

» Groundwater flow must be included in the POC inflows.

* If groundwater does not go to the stormwater mitigation facility then
connect it directly to the POC.

* Include just the project area; not the entire drainage area to the
wetland.
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Multiple LID: Facilities

Multiple LID facilities can be modeled as treatment trains:

| WWHM2012 Beta LID Residential 0.3 in EEX
Help  Summary

B @&

Facility Type
Outlet 1 Outlet 2 Outlet 3

ream Connections [0 i p ]
- o " A Q “ond

Facility Dimension Diagram
Outlet Structure Data
i I="|

Orifice  Diameter Height
Infiltration - Number (in) ()

R
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Multiple LID: Facilities

Predeveloped: 2.287 acres

D Workshop Residential Q@

Help

B Schematic Q@@ 3% Basin 1 Predeveloped
SEHRTES *1 Subbasin Name: [Basin
Yy o Surface Interflow Groundwater
Flows To :
Area in Basin W S cted

Available Pervious Acres Awvailable Im, us Acres
[v C. Forest, Mod 2787
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Multiple LID: Facilities

Development: residential with permeable pavement and bioretention.
Roof runoff connected directly to bioretention.

# WWHM2012 LID Workshop Residential FEX

_——
| 3% House Roof itigated
=
car i e Roof

Subbasin Name:

Flows To:

Areain

Available Pervious Acres
v ROOF TOPS/FLA

Select By: _ 6o |
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Multiple LID: Facilities

Development: residential with permeable pavement and bioretention.
Patio and sidewalk permeable pavement runoff drains to adjacent yard
areas.

 WWHM2012 LID Workshop Residential CEX

m ¥ Private Patio & Walk 4" Mitigated

Facility Name
Qutlet 1 Outlet 2 Outlet 3

Downstream Connection
Faci Type

Facility Dimensions

D Diameter Height
I i

L
[

Ie=|
’”’74 Show Pavement Table e =]
Ie=|
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Multiple LID: Facilities

Development: residential with permeable pavement and bioretention.
Yard area (amended soil modeled as pasture) runoff drains to adjacent
public sidewalks.

“ WWHM2012 LID Workshop Residential (WS
File E i Repart
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Multiple LID: Facilities

Development: residential with permeable pavement and bioretention.
Public sidewalk runoff drains to adjacent roadway permeable pavement.

- s ti . . . & Public Side Walk 4" Mitigated

Qutlet 1

il

meable Pavement

il

= Facility Name Public Side Wwalk 4]

Outlet 2 Outlet 3

I | E—

ent

Facility Dimension Diagram

Overflow Data
Pondi onit (1) 0 -

Diameter Height
(in) 0]
Underdrain 3 4‘ 0.5 4.

301 PM

EI=x
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Multiple LID: Facilities

Development: residential with permeable pavement and bioretention.
Private driveway runoff drains to adjacent roadway permeable pavement.

 WWHM2012 LID Workshop Residential CEX

Facility Name

Outlet 2 Outlet 3
Downstream Connection
Facility Type

Facility Dimensions

Diameter Height
(in) (v
3 < [aoa1s

=]
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Multiple LID: Facilities

Development: residential with permeable pavement and bioretention.
Road runoff drains to stormwater detention pond.

“ WWHM2012 LID Workshop Residential EEX

Help Summary Report

Outlet 1 Outlet 2 Outlet 3
Downstream Connection
Facility Type

ty Dimensions
ment Lery il

Diameter Height
(in) L]
Underdrain 3 = =

Open Table =]
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Multiple LID: Facilities

Development: residential with permeable pavement and bioretention.
Bioretention drains to stormwater detention pond.

“ WWHM2012 LID Workshop Residential (WS

Help  Summary

Facility Name
Outlet 2 Outlet 3
Downstream Connection
Facility Type
I~ Use simple Bioretention
I~ Underdrain Used
Bioretention Bottom Elevatior El
Bioretention Dimensions

Qrifice  Diameter Height
Number (in) (m

o =
O O
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Multiple LID: Facilities

Development: residential with permeable pavement and bioretention.
Stormwater detention pond is the downstream point of compliance (POC1).

Residential EEX
—
Ausd=s

utlet Structure Data
Heig B~

Orifice  Diameter Height
Number (in) ()

L ERE B TR |
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Multiple LID: Facilities

Development: residential with permeable pavement and bioretention.
Pond meets stream protection flow duration standard.

“ WWHM2012 LID Workshop Residential EEX
View Help Summary

==

E5 Analysis

The Facility PASSED

The Facility PASSE

Flow(cfs) Predev

FLOWY (ofs)

1

Paercent Time Exceaeding

3

> 0 o

Analyze datasets

0

501 POC 1 Predeveloped flow
801 POC 1 Mitigated Aow

WO R W

@ -
-

ST T

B T N N O S C I Pl ¥
MR o,

Y M W Wb

oo
w M
o on
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Multiple LID: Facilities

Development: residential with permeable pavement and bioretention.
Pond meets LID flow duration standard.

™ WWHM2012 LID Workshop Residential
Fle Edit View Help Summary Report

= =] Bz @

= Analysis
The Facility PASSED

The Facility P D .

LOWV (cfs)

-8 10E-4 10E. 10E: 10E1 1

Parcent Time Excesding

Analyze datasets

501 POC 1 Predeveloped flov
801 POC 1 Mitigated flow
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Multiple LID: Facilities

Development: residential with permeable pavement and bioretention.

LID Report:

™ WWHM2012 LID Workshop Residential

Help  Summary Re

Infiltration Cumulative  [Percent
Volume Valume Wolume
ft) Infiltration Infiltrated
Credit

T — I T X —
(TS L —

Private Patio & Walk 4° -E-__

Total Volume Infilrated

Compliance with LID
Standard 8% of 2-yr to 50-yr

Duration
Analy

G|
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Questions and AnNsSwers

Washington State Department of Ecology
Foroozan Labib
360-407-6439
flab461@ecy.wa.gov

Clear Creek Solutions, Inc.
Doug Beyerlein, P.E.
425-225-5997
beyerlein@clearcreeksolutions.com

Joe Brascher
360-943-0304
brascher@clearcreeksolutions.com
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