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Kaykol Holdings, LLC

Stormwater Site Plan

l. PROJECT OVERVIEW

Project:

Tax Parcels:
Site Address:
Site Area:

Kaykol Holdings, LLC
252006-9116

202 Roosevelt Eve E Enumclaw, WA 98022Enumclaw, WA 98022

202,196 SF (4.64 Acres) As surveyed

Legal Description:
PARCEL 2 LESS W 52 FT LY BTWN ELY PROD OF N & S LNS OF PARCEL 3 OF ENUM SP #77-11 REV REC
#8111100761 SD SP DAF - W 1/2 OF NE 1/4 OF NE 1/4 LESS S 740 FT LESS N 200 FT OF E 110 FT OF W
287 FT LESS N 185 FT OF E 255 FT LESS RDS -- AKA PARCEL A OF ENUM LLA #8603 REC #8604280073
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Figure 1: Vicinity Map

The 2019 Washington Department of Ecology Stormwater Management Manual for Western Washington
(SWMMWW), and City of Enumclaw Engineering Design Standards were used to prepare this document.
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Kaykol Holdings, LLC Stormwater Site Plan

1. EXISTING CONDITIONS SUMMARY

Existing Site Conditions:

The project is located on a 202,196 SF (4.64 Acres) parcel as surveyed in the City of Enumclaw, zoned as
HCB (Highway and Community Business District). The site is currently developed with one (1) existing
building on the northern side of the site and associated asphalt parking lot and driveways. The total
existing impervious surface for the site includes a 2,106 sf Building roof area and 30,155 sf of existing
asphalt of which 15,502 sf will be replaced and 4,558 sf will be removed as part of this project.
Additionally, the asphalt driveway extends offsite within access easements an additional 2,502 sf.

The site is bordered to the east and west by commercial sites, to the south by multi-family dwelling units,
and to the north by Roosevelt Ave. E. The entirety of the site is generally flat (0-2% slopes). See Section llI
for a full Off-site Analysis and Figure 4 for a map of the existing site conditions. A Topographic survey of
the subject site, completed by Encompass Engineering & Surveying, is included in the engineering plan
set.

Critical Areas:

No critical areas have been identified on or adjacent to the project site per King County iMap or the City
of Enumclaw Critical Area Maps. However, according to the Critical Areas Designation Report by Sewall
Wetland Consulting, Inc. 2 the site contains a Category IV wetland located on the eastern side of the
site.

Soils:

Per the US Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) Web Soil
Survey information, included in Figure 2, the project site is generally underlain with Buckley gravelly silt
loam, with small inclusions of Alderwood gravelly sandy loam.

10/04/2024 Page 2
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Stormwater Site Plan

I Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
Bu Buckley gravelly silt loam, 0 to 46 100.0%
3 percent slopes

Totals for Area of Interest

Figure 2: Soils Map and Legend
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lll.  OFF-SITE ANALYSIS REPORT

To prepare an Off-Site Analysis per Section I-3.5.3 of the 2019 DOE Manual, tasks 1-4 have been completed
and have been included below.

Task 1 — Define and Map the Study Area

A map showing site boundaries, study area boundaries, downstream flowpath, and potential/existing
problems has been prepared for the site and is included in Figure 3. The site lies within the Mud Mountain
Drainage Basin which discharges to the White River Watershed per King County iMap. The USGS Web Soil
Survey has mapped the soils on site as Buckley gravelly silt loam.

Task 2 — Review All Available Information on the Study Area
e FEMA Maps: The site is not located within the FEMA 100-year flood hazard area per King County
iMap.

e Sensitive Areas: There are no sensitive are on or adjacent to the site, according to King County
iMaps.

e Drainage Complaints: King County iMap shows no relevant drainage complaints within a quarter
mile of the site downstream area.

Task 3 — Field Inspect the Study Area

A Level 1 Downstream Analysis was performed by Encompass Engineering & Surveying on Friday,
September 9", 2024. The analysis was performed at approximately 8:00 AM with a temperature of about
60° under cloudy conditions.

Task 4 — Describe the Drainage System, and its Existing and Predicted Problems

Stormwater runoff from the site typically discharges from two one Natural Discharge Area (NDA);
however, they converge within % mile threshold resulting in one Threshold Discharge Area (TDA) for the
site. The runoff following the NDA (1) comes from small portion of the site. The NDA (1) is located along
the northern edge of the site of the site along Roosevelt Ave E Stormwater begins by sheet flowing over
very flat slopes ranging from 0-2% towards the northern portion of the site. From here, the stormwater
reaches a catch basin (1-2A) on Roosevelt Ave E and begins flowing to the west along the western flowline
of the street within the public stormwater system. After about 660 FT, the stormwater reaches Type Il
catch basin (1-2B) on the intersection of Watson St N and Roosevelt Ave E. Once entering this stormwater
system stormwater starts flowing north on Watson St N the runoff is conveyed to the north alongside
Watson Str N (1-2C), where it is then outlet into an unnamed stream (1-2D). The second NDA (2)
discharges into the wetland present within the site in case of an extreme rain event runoff will follow the
topography of the surrounding area following southeastern directions into a ditch that will eventually
conveyed stormwater into a unnamed stream (2B) which directs runoff north towards Roosevelt Ave E
to then start flowing west passing through private properties where the two natural discharge areas meet
and continue to follow directions as described for NDA (1). At this point the % mile downstream limit is
reached. This is where the Off-Site Analysis was concluded.
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Figure 3: Downstream Map
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Stormwater Site Plan

Basin: Mud Mountain Subbasin Name: Subbasin Number:
Symbol Drainage Drainage Slope Distance Existing Potential Observations of field
Component Type, Component from site Problems Problems inspector, resource
Name, and Size Description discharge reviewer, or resident
see map | Type: sheet flow, drainage % Y% ml = constrictions, under capacity, tributary area,
swale, stream, basin, 1,320 ft. ponding, overtopping, likelihood of problem,
channel, pipe, vegetation, flooding, habitat or organism overflow pathways,
pond; Size: cover, depth, destruction, scouring, bank potential impacts
diameter, surface type of sloughing, sedimentation,
area sensitive area, incision, other erosion
volume
1-2A SHEET FLOW ASPHALT 0-2% POINT OF NONE N/A SITE POINT OF
DISCHARGE DISCHARGE
1-2B CATCH BASIN TYPE Il 0% 0’-200’ NONE N/A N/A
1-2C CATCH BASIN TYPE | 0-2% 200’-660’ NONE N/A N/A
1-2D CATCH BASIN TYPE | 0-2% 660’-1,320’ NONE N/A CONVEYANCE TO
UNNAMED STREAM
2A WETLAND CATEGORY IV 0-2% 0’-100 NONE N/A SITE POINT OF
DISCHARGE
2B DITCH GRASS/VEGET 0-2% 100’-1320° NONE N/A CONVEYANCE TO
ATION UNNAMED STREAM
Table 1: Downstream Table
10/04/2024 Page 6
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Element 1-2A: Stormwater reaches a catch basin on Roosevelt Ave E.
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Element 1-2B: Stormwater reaches Type Il catch basin on the intersection of Watson St N and
Roosevelt Ave E.

Element 1-2C: Stormwater starts flowing north on Watson St N.
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Element 1-2D: runoff is conveyed to the north alongside Watson St N (C), where it is then outlet into
an unnamed stream. At this point the % mile downstream limit is reached.

Element 2A: Stormwater discharges into the wetland located on the eastern side of the site.
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Element 2B: Stormwater starts flowing north on Watson St N.
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IV. PERMANENT STORMWATER CONTROL PLAN

Part A - Summary Section

The project is located on a 202,196 SF (4.64 Acres) parcel as surveyed in the City of Enumclaw, zoned as
HCB (Highway and Community Business District). The site is currently developed with one (1) existing
building on the northern side of the site and associated asphalt parking lot and driveways. The total
existing impervious surface for the site includes a 2,106 sf Building roof area and 30,155 sf of existing
asphalt of which 15,502 sf will be replaced and 4,558 sf will be removed as part of this project.
Additionally, the asphalt driveway extends offsite within access easements an additional 2,502 sf. The
total onsite existing impervious surface to remain will be 12,201 SF.

The proposed project includes replacing the existing driveways and clearing the site to construct three
new commercial buildings. A medical/dental facility with a 6,000 SF roof will be located on the
southwestern side of the site. Adjacent to this, a high-intensity sales/service building, also with a 6,000 SF
roof area, will be situated just north. To the west, a warehouse/business structure with a roof area of
8,102 SF is planned. Additionally, a 9,260 SF concrete sidewalk and 36,864 SF of new asphalt and 15,502
SF of replaced asphalt will be included. The project is also proposing to add a 7,462 sf gravel storage yard.
Additionally, the project proposes replacing 2,502 sf of existing asphalt within the offsite access
easements and 1,907 SF frontage improvements which includes 1,805 sf of concrete and 102 sf of asphalt.

The total onsite proposed and replaced impervious surface area will be 89,190 SF, with the combined total
of proposed and existing onsite impervious surfaces (including the existing building to remain) reaching
101,391 SF. An existing 4,409 sf of replaced impervious surface will be created offsite in the access
easements and right-of-way. Access to the site will be provided from a private road off Watson Street N.
and directly from Roosevelt Ave E at the northern corner of the lot.

To meet water quality and flow control requirements, runoff from all impervious surfaces will be directed
into a detention vault located in the northeastern portion of the site. After the detention vault releases a
controlled flow, the runoff will pass through a Contech Modular Wetland water quality (MWS-L-4-8-V-
UG), which is designed to provide the necessary treatment for pollutants generated from the impervious
surfaces. According to the WWHM analysis (Appendix B), a storage volume of 34,281 CF is required to
meet discharge requirements for the detention vault. The proposed vault will offer a total volume of
34,650 CF, exceeding the requirement.

The WWHM?2012 software has been utilized for hydrologic analysis of the site. See Part D of this section
for full stormwater system details and Figure 5 for a map of the proposed conditions.

This project proposes to add over 5,000 SF of new hard surfaces and convert over % acres of vegetation
to lawn or landscaped areas. Therefore, per Figure I-3.1 of the SWMMWW, this project is considered a
new development and is required to apply Minimum Requirements #1 -9 to the new hard surfaces and
the converted vegetation areas. The following is an outline of Minimum Requirements of the SWMMWW.
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Minimum Requirements:

Minimum Requirement #1: Preparation of Stormwater Site Plans
This report, along with the engineering plans prepared per Chapter I-3 of the SWMMWW wiill
serve as the Stormwater Site Plans for the project development.

Minimum Requirement #2: Construction Stormwater Pollution Prevention (SWPPP)
A Stormwater Pollution Prevention Plan (SWPPP) will be included with the final civil submittal.

Minimum Requirement #3: Source Control of Pollution

The following Source Control BMPs are applicable to the subject site per Section IV of the 2019

SWMMWW:
e 5410 BMPs for Correcting lllicit Discharges to Storm Drains
e 5453 BMPs for Formation of a Pollution Prevention Team
e S454 BMPs for Preventive Maintenance / Good Housekeeping
e 5455 BMPs for Spill Prevention and Cleanup
e S456 BMPs for Employee Training
e SA457 BMPS for Inspections
e 5458 BMPs for Record Keeping
e S431 BMPs for Washing and Steam Cleaning Vehicles / Equipment / Building Structures
e 5441 BMPs for Potable Water Line Flushing, Water Tank Maintenance, and Hydrant

Testing
e 5406 BMPs for Streets and Highways
e S415 BMPs for Maintenance of Public and Private Utility Corridors and Facilities
e 5416 BMPs for Maintenance of Roadside Ditches
e S417 BMPs for Maintenance of Stormwater Drainage and Treatment Systems
e 5421 BMPs for Parking and Storage of Vehicles and Equipment
e 5430 BMPs for Urban Streets
e 5407 BMPs for Dust Control at Disturbed Land Areas and Unpaved Roadways and Parking
Lots

e S411 BMPs for Landscaping and Lawn / Vegetation Management
e 5425 BMPs for Soil Erosion and Sediment Control at Industrial Sites
e S419 BMPs for Mobile Fueling of Vehicles and Heavy Equipment
e 5426 BMPs for Spills of Oil and Hazardous Substances
e S414 BMPs for Maintenance and Repair of Vehicles and Equipment
e S424 BMPs for Roof / Building Drains at Manufacturing and Commercial Buildings
e 5438 BMPs for Construction Demolition
e S442 BMPs for Labeling Storm Drain Inlets On Your Property
e 5451 BMPs for Building, Repair, Remodeling, Painting, and Construction

Source control BMPs per Chapter IV-1 of the SWMMWW are included in Appendix D.

Minimum Requirement #4: Preservation of Natural Drainage Systems and Outfalls
In the existing conditions, stormwater runoff sheet flows off the site from one NDA in the northern
portion of the site, resulting in a singular TDA. Stormwater runoff from the developed site will be
conveyed to on-site flow control and water quality facilities before being released towards the
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existing discharge location within Roosevelt Ave E. See Section Il for a full off-site analysis of the
project site.

Minimum Requirement #5: On-site Stormwater Management

This project is considered a new development and is located inside of the Urban Growth Area. List
#2 in Table 1-3.2 of the 2019 SWMMWW was used to select On-site Stormwater Management
BMPs for projects triggering Minimum Requirements 1-9.

Lawn and Landscaped Areas:

Roofs:

Post-Construction Soil Quality and Depth: The duff layer and native topsoil will be retained to the
maximum extent feasible, and all disturbed, pervious areas of the project will meet soil quality
and depth requirements.

Full Dispersion: Infeasible. The project lacks a conforming 100-FT native growth flowpath segment
downstream of the proposed improvements. This is due to the fact that almost the entirety of the
site will be covered in impervious surfaces.

Full Infiltration: Infeasible. The subsurface soil conditions on the site are not conducive to
stormwater infiltration due to the presence of underlying till soils. Additionally, the Geotechnical
Engineering Study by Earth Solutions NW does not recommend infiltration for the site.
Consequently, best management practices (BMPs) that depend on infiltration capacity are not
suitable for this site.

Bioretention: Infeasible. The subsurface soil conditions on the site are not conducive to
stormwater infiltration due to the presence of underlying till soils. Additionally, the Geotechnical
Engineering Study by Earth Solutions NW does not recommend infiltration for the site.
Consequently, best management practices (BMPs) that depend on infiltration capacity are not
suitable for this site.

Downspout Dispersion Systems: Infeasible. Due to site size restrictions, adequate dispersion flow
paths are not available, and flooding adjacent structures is a concern.

Perforated Stub-out Connections: This BMP is infeasible; it cannot be utilized due to the limited
vegetated area available to install the system and meet setback requirements.

Other Hard Surfaces:

Full Dispersion: Infeasible. The project lacks a conforming 100-FT native growth flowpath
segment downstream of the proposed improvements. This is due to the fact that almost the
entirety of the site will be covered in impervious surfaces.

Permeable Pavement/Bioretention: Infeasible. Infeasible. The subsurface soil conditions on the
site are not conducive to stormwater infiltration due to the presence of underlying till soils.
Additionally, the Geotechnical Engineering Study by Earth Solutions NW does not recommend
infiltration for the site. Consequently, best management practices (BMPs) that depend on
infiltration capacity are not suitable for this site.

Sheet flow dispersion: Infeasible. The project lacks a conforming native growth flowpath segment
downstream of the proposed improvements.
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As none of the BMP’s listed above are feasible, a detention vault is proposed in the northeastern portion
of the site. To meet water quality and flow control requirements, runoff from all target impervious
surfaces will be directed into a detention vault located in the northeastern portion of the site. After the
detention vault releases-controlled flow, the runoff will pass through a Contech Modular Wetland water
quality (MWS-L-4-8-V-UG) to provide necessary water quality treatment for the pollution-generating
impervious surfaces. Please refer to Part D for more information on the system.

Minimum Requirement #6: Runoff Treatment

This project proposes to construct approximately 52,366 SF of new pollution-generating hard
surfaces. This development is a commercial project, and the project is therefore subject to
stormwater quality treatment per Section 1-3.4.6. The project must meet the “Enhanced”
treatment level per Section Ill-1.2. Treatment for the developed target surfaces will be provided
using a detention vault with Contech Modular Wetland water quality (MWS-L-4-8-V-UG). This
detention vault will provide the required “Enhanced” treatment level and meets the requirements
of the Treatment Trains for Enhanced Treatment per Table 11I-1.2.

Minimum Requirement #7: Flow Control
The project is required to meet the “Standard Flow Control Requirements” per Section 1-3.4.7.
Stormwater discharge from the development must therefore match developed discharge
durations to pre-developed durations for the range of pre-developed discharge rates from 50%
of the 2-year peak flow up to the full 50-year peak flow. The proposed flow control facility for the
site is a 34,281 CF detention tank located in the northeastern portion of the site. See Part D of this
section for full flow control design details.

Minimum Requirement #8: Wetlands Protection
There is a wetland located on the east side of site. In current conditions part of runoff from the
site naturally flows southeast towards the wetland. In order to preserve the natural conditions
two 50’ x 2’ gravel trenches will collect roof runoff from two of the proposed buildings directing
stormwater towards the wetland supporting its recharge.

Minimum Requirement #9: Operation and Maintenance
An Operations and Maintenance manual for the proposed development is included within
Appendix C.

Part B — Performance Standards and Goals

Per Chapter 1-2.5.7 of the SWMMWW, this project site is subject to the “standard flow control
requirement for western Washington”. In this area, flow control facilities are required to match the
predeveloped durations for the range of predeveloped discharge rates from 50% of the 2-year peak flow
up to the full 50-year peak flow. Historic “Forested” conditions have been assumed for the existing site
conditions for the purposes of stormwater modeling.

This development is a commercial project, and the project is therefore subject to stormwater quality
treatment per Section I-3.4.6. The project must meet the “Enhanced” treatment level per Section IlI-1.2.
Refer to Figure 4 for further details of the existing site conditions and Section Il for an Off-site Analysis.
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Part C — Low Impact Development Features

The List Approach was utilized to meet Minimum Requirement #5. Therefore, the LID performance
standard is not required to be met. The only feasible BMP for the site is Post-Construction Soil Quality and
Depth (BMP T5.13) which will be utilized for all disturbed soils on site.

Part D — Flow Control System

The proposed project includes replacing the existing driveways and clearing the site to construct three
new commercial buildings. A medical/dental facility with a 6,000 SF roof will be located on the
southwestern side of the site. Adjacent to this, a high-intensity sales/service building, also with a 6,000 SF
roof area, will be situated just north. To the west, a warehouse/business structure with a roof area of
8,102 SF is planned. Additionally, a 9,260 SF concrete sidewalk and 36,864 SF of new asphalt and 15,502
SF of replaced asphalt will be included. The project is also proposing to add a 7,462 sf gravel storage yard.
Additionally, the project proposes replacing 2,502 sf of existing asphalt within the offsite access
easements and 1,907 SF frontage improvements which includes 1,805 sf of concrete and 102 sf of asphalt.

The total onsite proposed and replaced impervious surface area will be 89,190 SF, with the combined total
of proposed and existing onsite impervious surfaces (including the existing building to remain) reaching
101,391 SF. An existing 4,409 sf of replaced impervious surface will be created offsite in the access
easements and right-of-way. Access to the site will be provided from a private road off Watson Street N.
and directly from Roosevelt Ave E at the northern corner of the lot.

To address water quality and flow control requirements, runoff from all impervious surfaces will be
directed into a detention vault located in the northeastern section of the site. However, due to space
limitations 14,102 SF of roof area will be collected into two different 50°x2’ gravel trenches located on the
eastern side of the site which will follow predeveloped natural discharge area and cause wetland recharge.
After the detention vault releases a controlled flow, the runoff will pass through a Contech Modular
Wetland water quality (MWS-L-4-8-V-UG), which is designed to provide the necessary treatment for
pollutants generated from the impervious surfaces. According to the WWHM analysis (Appendix B), a
storage volume of 34,281 cubic feet is required for effective water quality management in the detention
vault. The proposed vault will provide a total storage volume of 34,650 cubic feet, exceeding the required
capacity.

Flow control for the developed site will be provided by a combination of BMP T5.13: Post-Construction
Soil Quality and Depth and a stormwater detention pond designed per Chapter V-12 of the SWMMWW.

Surface areas for the existing and proposed basins are listed in the table below, and the full WWHM output
is attached in Appendix B. Areas modeled include all surfaces within the 89,646 SF clearing limits. Areas
meeting the design guidelines were modeled as Pasture instead of Lawn per Appendix IlI-C of the 2019
SMMWW.

On-site + Off-Site Existing Proposed
Condition Measured Modeled Measured Modeled
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C, Forest, Flat: 2.058 AC 2.058 AC
Roof Tops, Flat: 0.137 AC 0.137 AC
Parking, Flat: 1.18 AC 1.18 AC
C, Pasture, Flat: 0.218 AC 0.218 AC
Sidewalk, flat 0.213 AC 0.213 AC
Total Area: 2.058 AC 2.058 AC 1.748 AC 1.748 AC
WWHM Areas

Part E — Water Quality System

To address water quality and flow control requirements, runoff from all impervious surfaces will be
directed into a detention vault located in the northeastern section of the site. After the detention vault
releases a controlled flow, the runoff will pass through a Contech Modular Wetland water quality (MWS-
L-4-8-V-UG), which is designed to provide the necessary treatment for pollutants generated from the
impervious surfaces. Additionally, in current conditions part of runoff from the site naturally flows
southeast towards the wetland; therefore, to preserve the natural conditions two 50’ x 2’ gravel trenches
will collect roof runoff from two of the proposed buildings directing stormwater towards the wetland
supporting its recharge. According to the WWHM analysis (Appendix B), a storage volume of 34,281 cubic
is required in the detention vault. The proposed vault will provide a total storage volume of 34,650 cubic
feet, exceeding the required capacity. A pump station with an emergency will be installed to facilitate the
drainage of stormwater to the public system within Roosevelt Ave E the pump is required due to the
shallowness of the system within Roosevelt Ave E and the onsite detention requirements. The emergency
overflow has been added to allow drainage of the system in case of power outage or pump failure to
prevent onsite flooding.

Water Quality
Water Quality BMP Flow and Volume for POC #1

On-line facility volume: 0.0951 acre-feet
On-line facility target flow: 0.0485 cfs.
Adjusted for 15 min: 0.0485 cfs.
Off-line facility target flow:  0.0311 cfs.
Adjusted for 15 min: 0.0311 cfs.

Figure 6: Water Quality Outputs

Part F — Conveyance System Analysis and Design
An analysis of the site conveyance system for the project will be included with the final submittal.

V. CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN

A Stormwater Pollution Prevention Plan (SWPPP) will be included with the final civil submittal.

VI. SPECIAL REPORTS AND STUDIES
e Geotechnical Engineering Study by Earth Solutions NW, LLC dated April 22nd, 2024
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VIl. OTHER PERMITS

Building permits, as well as clearing and grading permits will be required for the development.

VIIl. OPERATION AND MAINTENANCE MANUAL

An Operation and Maintenance manual is included within Appendix C.

IX. DECLARATION OF COVENANT

A Declaration of Covenant will be prepared for the project and included with the final submittal.

X. BOND QUANTITIES WORKSHEET
A Bond Quantities Worksheet will be prepared for the project and included with the final submittal.
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Important nfoPmation ahou This
Geotechnical-Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA)
has prepared this advisory to help you — assumedly
a client representative — interpret and apply this
geotechnical-engineering report as effectively as
possible. In that way, you can benefit from a lowered
exposure to problems associated with subsurface
conditions at project sites and development of

them that, for decades, have been a principal cause
of construction delays, cost overruns, claims,

and disputes. If you have questions or want more
information about any of the issues discussed herein,
contact your GBA-member geotechnical engineer.
Active engagement in GBA exposes geotechnical
engineers to a wide array of risk-confrontation
techniques that can be of genuine benefit for
everyone involved with a construction project.

Understand the Geotechnical-Engineering Services
Provided for this Report

Geotechnical-engineering services typically include the planning,
collection, interpretation, and analysis of exploratory data from

widely spaced borings and/or test pits. Field data are combined

with results from laboratory tests of soil and rock samples obtained
from field exploration (if applicable), observations made during site
reconnaissance, and historical information to form one or more models
of the expected subsurface conditions beneath the site. Local geology
and alterations of the site surface and subsurface by previous and
proposed construction are also important considerations. Geotechnical
engineers apply their engineering training, experience, and judgment
to adapt the requirements of the prospective project to the subsurface
model(s). Estimates are made of the subsurface conditions that

will likely be exposed during construction as well as the expected
performance of foundations and other structures being planned and/or
affected by construction activities.

The culmination of these geotechnical-engineering services is typically a
geotechnical-engineering report providing the data obtained, a discussion
of the subsurface model(s), the engineering and geologic engineering
assessments and analyses made, and the recommendations developed

to satisfy the given requirements of the project. These reports may be
titled investigations, explorations, studies, assessments, or evaluations.
Regardless of the title used, the geotechnical-engineering report is an
engineering interpretation of the subsurface conditions within the context
of the project and does not represent a close examination, systematic
inquiry, or thorough investigation of all site and subsurface conditions.

Geotechnical-Engineering Services are Performed
for Specific Purposes, Persons, and Projects,

and At Specific Times

Geotechnical engineers structure their services to meet the specific
needs, goals, and risk management preferences of their clients. A
geotechnical-engineering study conducted for a given civil engineer

N

will not likely meet the needs of a civil-works constructor or even a
different civil engineer. Because each geotechnical-engineering study
is unique, each geotechnical-engineering report is unique, prepared
solely for the client.

Likewise, geotechnical-engineering services are performed for a specific
project and purpose. For example, it is unlikely that a geotechnical-
engineering study for a refrigerated warehouse will be the same as

one prepared for a parking garage; and a few borings drilled during

a preliminary study to evaluate site feasibility will not be adequate to
develop geotechnical design recommendations for the project.

Do not rely on this report if your geotechnical engineer prepared it:

« for a different client;

o for a different project or purpose;

« for a different site (that may or may not include all or a portion of
the original site); or

o before important events occurred at the site or adjacent to it;
e.g., man-made events like construction or environmental
remediation, or natural events like floods, droughts, earthquakes,
or groundwater fluctuations.

Note, too, the reliability of a geotechnical-engineering report can

be affected by the passage of time, because of factors like changed
subsurface conditions; new or modified codes, standards, or
regulations; or new techniques or tools. If you are the least bit uncertain
about the continued reliability of this report, contact your geotechnical
engineer before applying the recommendations in it. A minor amount
of additional testing or analysis after the passage of time - if any is
required at all - could prevent major problems.

Read this Report in Full

Costly problems have occurred because those relying on a geotechnical-
engineering report did not read the report in its entirety. Do_not rely on
an executive summary. Do not read selective elements only. Read and
refer to the report in full.

You Need to Inform Your Geotechnical Engineer
About Change
Your geotechnical engineer considered unique, project-specific factors
when developing the scope of study behind this report and developing
the confirmation-dependent recommendations the report conveys.
Typical changes that could erode the reliability of this report include
those that affect:
o the site’s size or shape;
« the elevation, configuration, location, orientation,
function or weight of the proposed structure and
the desired performance criteria;
« the composition of the design team; or
o project ownership.

As a general rule, always inform your geotechnical engineer of project
or site changes — even minor ones — and request an assessment of their
impact. The geotechnical engineer who prepared this report cannot accept/




responsibility or liability for problems that arise because the geotechnical
engineer was not informed about developments the engineer otherwise
would have considered.

Most of the “Findings” Related in This Report

Are Professional Opinions

Before construction begins, geotechnical engineers explore a site’s
subsurface using various sampling and testing procedures. Geotechnical
engineers can observe actual subsurface conditions only at those specific
locations where sampling and testing is performed. The data derived from
that sampling and testing were reviewed by your geotechnical engineer,
who then applied professional judgement to form opinions about
subsurface conditions throughout the site. Actual sitewide-subsurface
conditions may differ — maybe significantly - from those indicated in
this report. Confront that risk by retaining your geotechnical engineer
to serve on the design team through project completion to obtain
informed guidance quickly, whenever needed.

This Report’s Recommendations Are
Confirmation-Dependent

The recommendations included in this report - including any options or
alternatives — are confirmation-dependent. In other words, they are not
final, because the geotechnical engineer who developed them relied heavily
on judgement and opinion to do so. Your geotechnical engineer can finalize
the recommendations only after observing actual subsurface conditions
exposed during construction. If through observation your geotechnical
engineer confirms that the conditions assumed to exist actually do exist,
the recommendations can be relied upon, assuming no other changes have
occurred. The geotechnical engineer who prepared this report cannot assume
responsibility or liability for confirmation-dependent recommendations if you
fail to retain that engineer to perform construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk
by having your geotechnical engineer serve as a continuing member of
the design team, to:

« confer with other design-team members;

o help develop specifications;

o review pertinent elements of other design professionals’ plans and

specifications; and
o be available whenever geotechnical-engineering guidance is needed.

You should also confront the risk of constructors misinterpreting this
report. Do so by retaining your geotechnical engineer to participate in
prebid and preconstruction conferences and to perform construction-
phase observations.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift
unanticipated-subsurface-conditions liability to constructors by limiting
the information they provide for bid preparation. To help prevent

the costly, contentious problems this practice has caused, include the
complete geotechnical-engineering report, along with any attachments
or appendices, with your contract documents, but be certain to note

GET.

conspicuously that you've included the material for information purposes
only. To avoid misunderstanding, you may also want to note that
“informational purposes” means constructors have no right to rely on
the interpretations, opinions, conclusions, or recommendations in the
report. Be certain that constructors know they may learn about specific
project requirements, including options selected from the report, only
from the design drawings and specifications. Remind constructors
that they may perform their own studies if they want to, and be sure to
allow enough time to permit them to do so. Only then might you be in
a position to give constructors the information available to you, while
requiring them to at least share some of the financial responsibilities
stemming from unanticipated conditions. Conducting prebid and
preconstruction conferences can also be valuable in this respect.

Read Responsibility Provisions Closely

Some client representatives, design professionals, and constructors do
not realize that geotechnical engineering is far less exact than other
engineering disciplines. This happens in part because soil and rock on
project sites are typically heterogeneous and not manufactured materials
with well-defined engineering properties like steel and concrete. That
lack of understanding has nurtured unrealistic expectations that have
resulted in disappointments, delays, cost overruns, claims, and disputes.
To confront that risk, geotechnical engineers commonly include
explanatory provisions in their reports. Sometimes labeled “limitations,”
many of these provisions indicate where geotechnical engineers’
responsibilities begin and end, to help others recognize their own
responsibilities and risks. Read these provisions closely. Ask questions.
Your geotechnical engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The personnel, equipment, and techniques used to perform an
environmental study - e.g., a “phase-one” or “phase-two” environmental
site assessment — differ significantly from those used to perform a
geotechnical-engineering study. For that reason, a geotechnical-engineering
report does not usually provide environmental findings, conclusions, or
recommendations; e.g., about the likelihood of encountering underground
storage tanks or regulated contaminants. Unanticipated subsurface
environmental problems have led to project failures. If you have not
obtained your own environmental information about the project site,

ask your geotechnical consultant for a recommendation on how to find
environmental risk-management guidance.

Obtain Professional Assistance to Deal with

Moisture Infiltration and Mold

While your geotechnical engineer may have addressed groundwater,
water infiltration, or similar issues in this report, the engineer’s
services were not designed, conducted, or intended to prevent
migration of moisture - including water vapor - from the soil
through building slabs and walls and into the building interior, where
it can cause mold growth and material-performance deficiencies.
Accordingly, proper implementation of the geotechnical engineer’s
recommendations will not of itself be sufficient to prevent

moisture infiltration. Confront the risk of moisture infiltration by
including building-envelope or mold specialists on the design team.
Geotechnical engineers are not building-envelope or mold specialists.
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Solutions
April 22, 2024 s
ES-9764
Earth Solutions NW LLC
Steven Richardson Geotechnical Engineering, Construction
P.O. Box 459 Observation/Testing and Environmental Services

Ravensdale, Washington 98051
Attention: Kyle Fry
Greetings:

Earth Solutions NW, LLC (ESNW), is pleased to present this geotechnical engineering study to
support the proposed commercial development. Based on the results of our investigation, the
proposed project is feasible from a geotechnical standpoint. The site is underlain Holocene and
Pleistocene Lahar deposits based on our subsurface exploration (March 29, 2024).

The site will be mass graded in limited fashion to create access drives and building pads. After
completing earthwork activities in accordance with recommendations in this report, the proposed
structures can be supported on conventional spread and continuous foundations.

New foundations can be supported on medium dense native soil or new structural fill. The
subgrade soil conditions should be evaluated by ESNW after completion of each foundation
excavation. Overexcavation and/or compaction of the exposed subgrade may be necessary
where loose soil is exposed at the foundation subgrade elevations. If the foundation excavations
are completed during wet weather conditions, the use of a geotextile fabric and imported crushed
rock may be necessary in overexcavations.

If structural building pads are disturbed during wet weather, remediation measures such as
cement modification or overexcavation and replacement with rock may be necessary in some
areas.

From a geotechnical standpoint, infiltration on the subject site should be considered infeasible
due to presence of groundwater seepage between one to five feet which should be considered a
confining layer in regards to infiltration feasibility.

Pertinent geotechnical recommendations are provided in this study. We appreciate the
opportunity to be of service to you on this project. If you have any questions regarding the content
of this geotechnical engineering study, please call.

Sincerely,

EARTH SOLUTIONS NW, LLC

Stephen H. Avril
Project Manager

15365 NE 90™ Street, Suite 100 ®* Redmond, WA 98052 ® (425) 449-4704
3130 Varney Lane, Suite 105 ® Pasco, WA 99301 © (509) 905-0275
esnw.com
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GEOTECHNICAL ENGINEERING STUDY
202 ROOSEVELT AVENUE EAST
ENUMCLAW, WASHINGTON
ES-9764

INTRODUCTION

General

This geotechnical engineering study (study) was prepared for the proposed commercial
development to be constructed to the southeast of 202 Roosevelt Avenue East in Enumclaw,
Washington. The purpose of this study was to develop geotechnical recommendations for the
project. The following tasks were completed as part of our scope of services for this project:

e Excavation, logging and sampling of test pits to characterize soil and groundwater
conditions.

e Laboratory testing of soil samples collected at the test locations.

e Engineering analyses and recommendations for the proposed development.

Preparation of this report.

Project Description

The proposed project consists of redevelopment of the parcel (2520069116) with construction of
a new commercial construction. Significant grading is not anticipated as the site is relatively flat
in nature. Infiltration is being investigated to aid in stormwater mitigation of new impervious
surfaces; and ESNW has provided a preliminary infiltration opinion based on observations of the
geologic conditions on-site.

Based on our experience with similar projects, we anticipate cuts and fills of less than five feet
will be necessary to achieve the proposed finish grade elevations. Block retaining walls and
rockeries can be utilized to facilitate grade changes where necessary.

Based on our experience with similar projects, the proposed commercial structure is anticipated
to be two to three stories in height and constructed utilizing wood framing with a masonry veneer
supported on conventional foundations. Perimeter footing loads are anticipated be 1 to 2 kips
per linear foot, isolated footing loads will be less than 20 kips, and we anticipate slab-on-grade
loading of 150 pounds per square foot (psf).
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If the above design assumptions either change or are incorrect, ESNW should be contacted to
review the recommendations provided in this report. ESNW should review final designs to
confirm that our geotechnical recommendations have been incorporated into the plans.

SITE CONDITIONS

Surface

The subject site is located on the south side of State Route 410, east of the intersection with
Watson Street North in Enumclaw, Washington. The site is undeveloped and consists of two
grass-covered fields separated by an L-shaped driveway directly southeast of 202 Roosevelt
Avenue East.

Topography across the subject site is relatively flat in nature. The subject site is bordered by
commercial development and another open field on the southeast corner of the property.

Subsurface

An ESNW representative observed, logged, and sampled a series of eight test pits on March 29,
2024. The test pits were excavated at accessible site locations using a mini track-hoe and
operator contracted by ESNW. The subsurface exploration was completed to evaluate soll
conditions, classify site soils, and characterize groundwater conditions within the proposed
development area. The maximum exploration depth was approximately nine feet below the
existing ground surface (bgs). The approximate locations of the explorations are depicted on
Plate 2 (Test Pit Location Plan). Please refer to the logs provided in Appendix A for a more
detailed description of subsurface conditions. Representative soil samples collected at the
exploration locations were analyzed in general accordance with both Unified Soil Classification
System (USCS) methods and procedures.

Topsoil

Topsoil, where present, was observed at depths of one to two feet bgs. The topsoil was
characterized by its dark brown color, the presence of fine organic material, and small root
intrusions. Topsoil is not suitable for use as structural fill material. ESNW should be provided
the opportunity to observe site stripping operations to determine suitable stripping depths prior to
fill and structure placement and construction.

Fill
Fill was not encountered during the site exploration. Based on the existing topography on site
throughout the areas of improvements, ESNW anticipates some fill may be encountered during

mass grading surrounding road and utility alignments. Where fill is encountered it is not suitable
for bearing of structural elements during construction or for use a structural fill material.
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Native Soil

Underlying the topsoil, native soils encountered at the test locations were observed primarily as
loose grading to medium dense silty sand with gravel (SM). Density was observed to increase
at depths of between three to seven feet bgs across the subject site. In general, the native soll
was generally encountered in a loose and wet condition during the time of exploration due to the
presence of near-surface groundwater seepage.

Geologic Setting

Geologic mapping identifies Holocene and Pleistocene Lahar deposits (Qlh) across the site and
the nearby area. Lahar deposits typically consist of a nonsorted mixture of silt, sand deposited
during mud-flows resulting from volcanic activity associated with Mount Rainer which is located
to the south of the area.

The referenced Web Soil Survey (WSS) identifies Buckley gravelly silt loam (Bu) 0 to 3 percent
slopes as the primary unit underlying the subject site. The Buckley series soils consist of mudflow
deposits. Based on our field observations, on-site native soils are consistent with the geologic
map and soil mapping resources outlined in this section.

Groundwater

Groundwater seepage was observed at the test locations. The seepage was encountered
between one to five feet below the surface at the time of exploration (March 2024). Groundwater
seepage rates and elevations fluctuate depending on many factors, including precipitation
duration and intensity, the time of year, and soil conditions. Groundwater seepage flow rates are
typically higher during the winter, spring, and early summer months. Therefore, groundwater
seepage must be expected in site excavations, particularly if excavations are made in winter,
spring, and early summer months.

GEOLOGIC HAZARD AREAS EVALUATION

A review of the City of Enumclaw (COE) geologic hazard mapping was completed to evaluate
whether geologically hazardous areas as defined by the city (including steep slopes, landslides,
and liquefaction) exist on or near the subject site. Based on a review of the site conditions and
geologic hazards map, the subject site is not mapped within, nor adjacent to, geologic hazard
areas.

DISCUSSION AND RECOMMENDATIONS

General

Based on the results of our investigation, construction of the proposed commercial development
is feasible from a geotechnical standpoint. The primary geotechnical considerations associated
with the proposed development include foundation support and the suitability of using on-site
soils as structural fill.
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New foundations can be supported on medium dense native soil or new structural fill. The
subgrade soil conditions should be evaluated by ESNW after completion of each foundation
excavation. Overexcavation and/or compaction of the exposed subgrade may be necessary
where loose soil is exposed at the foundation subgrade elevations. If the foundation excavations
are completed during wet weather conditions, the use of a geotextile fabric and imported crushed
rock may be necessary in overexcavations. Cement modification or aeriation of the site soils
prior to compaction may be necessary given the volumes of near-surface groundwater seepage
on the site.

If structural building pads are disturbed during wet weather, remediation measures such as
cement treatment or overexcavation and replacement with rock may be necessary in some areas.

From a geotechnical standpoint, infiltration on the subject site should be considered infeasible
due to the presence near-surface groundwater seepage on the site which represents a confining
layer.

Site Preparation and Earthwork

Initial site preparation activities will consist of installing temporary erosion control measures,
establishing grading limits, and site clearing and stripping activities. Subsequent earthwork
activities will involve mass site grading and installation of infrastructure and stormwater
management improvements.

Temporary Erosion Control

The following temporary erosion and sediment control (TESC) BMPs are offered:

e Temporary construction entrances and drive lanes, consisting of at least six inches of
quarry spalls, should be considered to both minimize off-site soil tracking and provide a
stable access entrance surface. Placing geotextile fabric underneath the quarry spalls will
provide greater stability, if needed.

e Silt fencing should be placed around the construction site perimeter.

e When not in use, soil stockpiles should be covered or otherwise protected.

e Temporary measures for controlling surface water runoff, such as interceptor trenches,
sumps, or swales, should be installed prior to beginning earthwork activities.

e Dry soils disturbed during construction should be wetted to minimize dust and airborne soil
erosion.

e When appropriate, permanent planting or hydroseeding will help to stabilize on-site soil.
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Additional TESC BMPs, as specified by the project civil engineer and indicated on the plans,
should be incorporated into construction activiies. TESC BMPs may be modified during
construction as site conditions require and as approved by the site erosion control lead.

Stripping

Topsoil was encountered within the upper one to two feet at the test locations. The organic-rich
topsoil should be stripped and segregated into a stockpile for later use on site or to haul off site.
The material remaining immediately below the topsoil may have some root zones and will likely
be variable in composition, density, and/or moisture content. The material exposed after initial
topsoil stripping will need to be evaluated during construction for load-bearing capacities as it is
exposed. ESNW should observe initial stripping activities to provide recommendations regarding
stripping depths and material suitability.

Excavations and Slopes

Excavation activities on site are likely to expose loose transitioning to medium dense native soil
within the upper six feet of existing grades. Based on the soil conditions observed at the test
locations, the following maximum allowable temporary slope inclinations may be used. The
applicable Federal Occupation Safety and Health Administration and Washington Industrial
Safety and Health Act soil classifications are also provided:

e Areas exposing groundwater seepage or fill 1.5H:1V (Type C)
e Loose soil 1.5H:1V (Type C)
e Medium dense soil 1H:1V (Type B)

Permanent slopes should be planted with vegetation to both enhance stability and minimize
erosion and should maintain a gradient of 2H:1V or flatter. The presence of perched groundwater
may cause localized sloughing of temporary slopes. An ESNW representative should observe
temporary and permanent slopes to confirm the slope inclinations are suitable for the exposed
soil conditions and to provide additional excavation and slope recommendations, as necessary.

Care must be taken when considering the placement of a stormwater vault on the site. ESNW
recommends the vault excavation not extend into an area where the roadways will be creating a
surcharge on the vault excavation walls. Any planned vault should maintain a minimum 1H:1V
(Horizontal:Vertical) setback from the road or any adjacent structures on or off-site. If the
recommended temporary slope inclinations cannot be achieved, temporary shoring may be
necessary to support excavations.

Earth Solutions NW, LLC



Steven Richardson ES-9764
April 22, 2024 Page 6

In-situ and Imported Soil

The on-site soil is moisture sensitive, and successful use of the on-site soil as structural fill will
largely be dictated by the moisture content at the time of placement and compaction. Given the
groundwater seepage observed in the test pits, remedial measures will likely be necessary as
part of site grading and earthwork activities, possibly even during the summer. Remedial
measures would include aeration or cement modification of the site soils in order to moisture-
condition the targeted soils for use as structural fill. If the on-site soil cannot be successfully
compacted in its natural moisture or through moisture conditioning, the use of an imported soill
may be necessary. In our opinion, a contingency should be provided in the project budget for the
export of soil that cannot be successfully compacted as structural fill, particularly if grading
activities take place during periods of rainfall. In general, soils with appreciable fines contents
(greater than 5 percent) typically degrade rapidly when exposed to periods of rainfall.

Imported soil intended for use as structural fill should consist of a well-graded, granular soil with
a moisture content that is at (or slightly above) the optimum level. During wet weather conditions,
imported soil intended for use as structural fill should consist of a well-graded, granular soil with
a fines content of 5 percent or less (where the fines content is defined as the percent passing the
Number 200 sieve, based on the minus three-quarter-inch fraction).

Structural Fill
Structural fill is defined as compacted soil placed in foundation, slab-on-grade, roadway,

permanent slope, retaining wall, and utility trench backfill areas. Structural fill placed and
compacted during site grading activities should meet the following specifications and guidelines:

e Structural fill material Granular soil*

¢ Moisture content At or slightly above optimum™**
¢ Relative compaction** 95 percent (Modified Proctor)
e Loose lift thickness (maximum) 12 inches

* Existing soil may not be suitable for use as structural fill unless at (or slightly above) the optimum moisture content
at the time of placement and compaction.

** Soil shall not be placed dry of optimum and should be evaluated by ESNW during construction.

*** Relative compaction of 90 percent can be considered for mass grading activities and should be evaluated by
ESNW during construction.

With respect to underground utility installations and backfill, local jurisdictions may dictate the soil

type(s) and compaction requirements. Areas of otherwise unsuitable material and debris should
be removed from structural areas and replaced with structural fill.
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Foundations

After completing earthwork activities in accordance with recommendations in this report, new
foundations can be supported on medium dense native soil or new structural fill. The subgrade
soil conditions should be evaluated by ESNW after completion of each foundation excavation.
Overexcavation and/or compaction of the exposed subgrade may be necessary where loose soll
is exposed at the foundation subgrade elevations. If the foundation excavations are completed
during wet weather conditions, the use of a geotextile fabric and imported crushed rock may be
necessary in overexcavations. If proposed structures will incorporate heavier loads than those
stated in the Project Description section of this report, revised foundation support
recommendations may be necessary.

Provided the structures will be supported as described above, the following parameters may be
used for design of the new foundations:

e Allowable soil bearing capacity 2,500 psf
e Passive earth pressure 300 pcf
e Coefficient of friction 0.40

A one-third increase in the allowable soil bearing capacity may be assumed for short-term wind
and seismic loading conditions. The passive earth pressure and coefficient of friction values
include a safety factor of 1.5. With structural loading as expected, total settlement in the range
of one inch is anticipated, with differential settlement of about one-half inch. Most of the
anticipated settlement should occur during construction as dead loads are applied.
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Seismic Design

The 2018 International Building Code (2018 IBC) recognizes the most recent edition of the
Minimum Design Loads for Buildings and Other Structures manual (ASCE 7-16) for seismic
design, specifically with respect to earthquake loads. Based on the soil conditions encountered
at the test pit and boring locations, the parameters and values provided below are recommended
for seismic design per the 2018 IBC.

Parameter Value
Site Class D*
Mapped short period spectral response acceleration, Ss (g) 1.29

Mapped 1-second period spectral response acceleration, S1(g) | 0.38

Short period site coefficient, Fa 1.00
Long period site coefficient, Fv 1.92
Adjusted short period spectral response acceleration, Swvs (9) 1.48

Adjusted 1-second period spectral response acceleration, Sw1 (g) | 0.82

Design short period spectral response acceleration, Sos (g) 0.99

Design 1-second period spectral response acceleration, Sp1(g) | 0.55

* Assumes dense soil conditions, encountered to a maximum depth of nine feet bgs during the field exploration,
remain medium dense to dense to at least 100 feet bgs. Based on our experience with the project geologic setting
across the Puget Sound region, soil conditions are likely consistent with this assumption.

Liquefaction

Liquefaction is a phenomenon that can occur within a soil profile as a result of an intense ground
shaking or loading condition. Most commonly, liquefaction is caused by ground shaking during
an earthquake. Sand or silt soil profiles that are loose, cohesionless, and present below the
groundwater table are most susceptible to liquefaction. During the ground shaking, the soil
contracts, and porewater pressure increases. The increased porewater pressure occurs quickly
and without sufficient time to dissipate, resulting in water flowing upward to the ground surface
and a liquefied soil condition. Soil in a liquefied condition possesses very little shear strength in
comparison to the drained condition, which can result in a loss of foundation support for
structures.

In our opinion, the liquefaction potential for the site should be considered low. The relative density

of the silty sand soil underlying the site and lack of a well-established near-surface groundwater
table is the primary basis for this opinion.
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Slab-on-Grade Floors

Slab-on-grade floors for the proposed structures should be supported on firm and unyielding
subgrades. Unstable or yielding subgrade areas should be recompacted or overexcavated and
replaced with suitable structural fill prior to slab construction.

A capillary break consisting of a minimum of four inches of free-draining crushed rock or gravel
should be placed below each slab. The free-draining material should have a fines content of 5
percent or less (percent passing the Number 200 sieve, based on the minus three-quarter-inch
fraction). In areas where slab moisture is undesirable, installation of a vapor barrier below the
slab should be considered. If a vapor barrier is to be utilized, it should be a material specifically
designed for use as a vapor barrier and should be installed per manufacturer specifications.

Retaining Walls

Retaining walls must be designed to resist earth pressures and applicable surcharge loads.
Retaining wall subgrade must be prepared in the same fashion as is recommended within the
“Foundations” section of this report. The following parameters may be used for design:

e Active earth pressure (unrestrained condition) 35 pcf (equivalent fluid)

e At-rest earth pressure (restrained condition) 55 pcf

e Traffic surcharge* (passenger vehicles) 70 psf (rectangular distribution)
e Passive earth pressure 300 pcf (equivalent fluid)

o Coefficient of friction 0.40

e Seismic surcharge 8H psf**

e Allowable soil bearing capacity 2,500 psf

*  Where applicable.
** Where H equals the retained height (in feet).

The above passive earth pressure and coefficient of friction values include a safety factor of 1.5
and are based on a level backfill condition and level grade at the wall toe. Revised design values
will be necessary if sloping grades are to be used above or below retaining walls. Additional
surcharge loading from adjacent foundations, sloped backfill, or other relevant loads should be
included in the retaining wall design.
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Retaining walls should be backfilled with free-draining material that extends along with the height
of the wall and a distance of at least 18 inches behind the wall. The upper 12 inches of the wall
backfill may consist of less permeable soil if desired. A sheet drain may be considered instead
of free-draining backfill. A perforated drainpipe should be placed along the base of the wall and
connected to an approved discharge location. A typical retaining wall drainage detail is provided
on Plate 3. If drainage is not provided, hydrostatic pressures should be included in the wall
design.

Drainage

Based on our field observations, groundwater seepage should be anticipated within site
excavations, particularly utility and stormwater detention excavations. Temporary measures to
control surface water runoff and groundwater seepage during construction will be critical to
minimizing the potential for on-site soils to degrade. ESNW should be consulted during
preliminary grading to identify areas of seepage and provide recommendations to reduce the
potential for seepage-related instability.

Finish grades must be designed to direct surface drain water away from structures and slopes.
Water must not be allowed to pond adjacent to structures or slopes. Grades adjacent to buildings
should be sloped away from the buildings at a gradient of either at least 2 percent for a horizontal
distance of 10 feet or the maximum allowed by adjacent structures. In our opinion, foundation
drains should be installed along building perimeter footings. A typical foundation drain detail is
provided on Plate 4. If footing drains are omitted, there is a higher potential for moisture issues
for slabs-on-grade or crawl space areas.

Preliminary Infiltration Evaluation

As indicated in the Subsurface section of this report, the native soil encountered during our
fieldwork was primarily characterized as mudflow deposits consisting of silty sand with gravel.
Per our scope of services, infiltration testing was not included in the fieldwork, and ESNW has
provided an infiltration opinion based on the observation of the subsurface conditions and
experience on sites underlain by similar geology.

From a geotechnical standpoint, infiltration on the subject site should be considered infeasible
due to the subsurface characteristics of the site particularly the near-surface groundwater
seepage which represents a confining layer of soil in terms of infiltration potential.

Preliminary Pavement Sections

The performance of site pavements is largely related to the condition of the underlying subgrade.
To ensure adequate pavement performance, the subgrade should be in a firm and unyielding
condition when subjected to proofrolling with a loaded dump truck. Structural fill in pavement
areas should be compacted to the specifications previously detailed in this report. Soft, wet, or
otherwise unsuitable subgrade areas may still exist after base grading activities. Areas
containing unsuitable or yielding subgrade conditions will require remedial measures, such as
overexcavation and/or placement of thicker crushed rock or structural fill sections, prior to
pavement.
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We anticipate new pavement sections will be subjected primarily to passenger vehicle traffic. For
lightly loaded pavement areas subjected primarily to passenger vehicles, the following preliminary
pavement sections may be considered:

e A minimum of two inches of hot-mix asphalt (HMA) placed over four inches of crushed
rock base (CRB).

¢ A minimum of two inches of HMA placed over three inches of asphalt-treated base (ATB).

The HMA, ATB, and CRB materials should conform to WSDOT and/or the City of Enumclaw
specifications. All soil base material should be compacted to a relative compaction of 95 percent,
based on the laboratory maximum dry density as determined by ASTM D1557. Final pavement
design recommendations, including recommendations for heavy traffic areas, access roads, and
frontage improvement areas, can be provided once final traffic loading has been determined.
Road standards utilized by the City of Enumclaw may supersede the recommendations provided
in this report.

If an inverted crown will be used for roadway surfaces, drainage measures should be included in
the design to prevent accumulation of water in the subgrade adjacent to catch basins. Such
measures can consist of finger drains extending from the catch basins.

Utility Support and Trench Backfill

In our opinion, the on-site soil will generally be suitable for support of utilities, however, some
areas of existing fill may be unsuitable in the current condition. Remedial measures may be
necessary in some areas to provide support for utilities, such as overexcavation and replacement
with structural fill or placement of geotextile fabric. Groundwater seepage may be encountered
within utility excavations, and caving of trench walls may occur where groundwater or unsuitable
fill are encountered. Depending on the time of year and conditions encountered, dewatering or
temporary trench shoring may be necessary during utility excavation and installation.

The on-site soil may not be suitable for use as structural backfill throughout utility trench
excavations unless the soil is at (or slightly above) the optimum moisture content at the time of
placement and compaction. Moisture conditioning of the soil may be necessary at some locations
prior to use as structural fill. Each section of the utility lines must be adequately supported in the
bedding material. Utility trench backfill should be placed and compacted to the structural fill
specifications previously detailed in this report or to the applicable specifications of the presiding
jurisdiction.
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LIMITATIONS

This study has been prepared for the exclusive use of Steven Richardson, and representatives.
The recommendations and conclusions provided in this study are professional opinions
consistent with the level of care and skill that is typical of other members in the profession
currently practicing under similar conditions in this area. No warranty, express or implied, is
made. Variations in the subsurface conditions observed at the test locations may exist and may
not become evident until construction. ESNW should reevaluate the conclusions provided in this
study if variations are encountered.

Additional Services

ESNW should have an opportunity to review the final design with respect to the geotechnical
recommendations provided in this report. ESNW should also be retained to provide testing and
consultation services during construction.

REFERENCES

The following documents were reviewed as part of the preparation of this study:

e City of Enumclaw critical area maps, provided on-line by the City of Enumclaw document
center

e Geologic map of the Snoqualmie Pass 30x60 minute quadrangle, Washington, prepared
by U.S. Geological Survey

e WSS, provided by the USDA, Natural Resources Conservation Service
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Appendix A
Subsurface Exploration Logs
ES-9764

Subsurface conditions at the subject site were explored on March 29, 2024. A total of eight test
pits were excavated using an excavator and operator contracted by ESNW. The approximate
locations of the explorations are illustrated on Plate 2 of this study. The test logs are provided in
this Appendix. The maximum exploration depth was approximately nine feet bgs.

The final logs represent the interpretations of the field logs and the results of laboratory analyses.

The stratification lines on the logs represent the approximate boundaries between soil types. In
actuality, the transitions may be more gradual.
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Coarse-Grained Soils -
More Than 50% Retained on No. 200 Sieve

More Than 50% of Coarse

Gravels

Well-graded gravel with
or without sand, little to
no fines

Poorly graded gravel with
or without sand, little to
no fines

Fraction Retained on No. 4 Sieve

> 12% Fines

GM

Silty gravel with or without
sand

Moisture Content

Dry - Absence of moisture, dusty, dry to
the touch

Damp - Perceptible moisture, likely below
optimum MC

Moist - Damp but no visible water, likely
at/near optimum MC

Wet - Water visible but not free draining,

GC

Clayey gravel with or
without sand

likely above optimum MC

Saturated/Water Bearing - Visible free

water, typically below groundwater table

Symbols

Q g Cement grout
ATD = At time b\ bz surface seal
Y of drilling &

Bentonite

. chips
Static water

Y jevel (date) Grout

seal

.. | Filter pack with
"/| blank casing

| section
Screened casing
.| or Hydrotip with
.| filter pack

] End cap

Well-graded sand with

Terms Describing Relative Density and Consistency

Coarse-Grained Soils:

Test Symbols & Units

8 o 8 SW | or without gravel, little to Density SPT blows/foot Fines = Fines Content (%)
E 5 c no fines Very Loose <4
Q .= Lk MC = Moisture Content (%)
owm N . Loose 4t09
S Yo Poorly graded sand with Medium Dense 10 to 29 DD = Dry Density (pcf)
LoV SP | or without gravel, little to
§ E no fines Dense 30to 49 Str = Shear Strength (tsf)
. D Very Dense >50
o % PID = Photoionization Detector (ppm)
o m . . .
g a4 SM Silty sand with or without Fine-Grained Soils: OC = Oraanic Content (%
Q|2 gravel ine-Grained Soils: = Organic Content (%)
v 9T i ) .
0 G lo Consistency SPT blows/foot CEC = Cation Exchange Capacity (meg/100 g)
e E Q¥ ; Very Soft <2 LL = Liquid Limit (%)
@© i, g Clayey sand with or = Liquid Limit (%
@A f SC | without gravel Soft 2to3 o
Medium Stiff 4107 PL = Plastic Limit (%)
. . . Stiff 8to 14 - . o
8 Silt with or without sand ) PI = Plasticity Index (%)
p ML |or gravel; sandy or Very Stiff 151029
3 o gravelly silt Hard >30
|_
© R
o| O3 Clay of low to medium Component Definitions
3l &8 CL plasticity; lean clay with
Dl 8= or without sand or gravel; Descriptive Term Size Range and Sieve Number
. 8 2 E L sandy or gravelly lean clay Boulders Larger than 12"
Q = —
LN N ) ) Cobbles 3"to 12"
[sle) S 1oL Organic clay or silt of
nz g [~ low plasticity Gravel 3"to No. 4 (4.75 mm)
29 = = Coarse Gravel 3" to 3/4"
£9 EREE Fine Gravel 3/4" to No. 4 (4.75 mm)
© L .
5 5_5 © Elastic silt with or without Sand No. 4 (4.75 mm) to No. 200 (0.075 mm)
) 5 MH | sand or gravel; sandy or Coarse Sand No. 4 (4.75 mm) to No. 10 (2.00 mm)
c o P gravelly elastic silt Medium Sand No. 10 (2.00 mm) to No. 40 (0.425 mm)
L= % - Fine Sand No. 40 (0.425 mm) to No. 200 (0.075 mm)
~| 8O - —
o Oo V Clay of high plasticity; Silt and Clay Smaller than No. 200 (0.075 mm)
NI / CH fat clay with or without
o| S sand or gravel; sandy or . L
n| © ’
o % / gravelly fat clay Modifier Definitions
= L L14 Percentage by
() g AN Weight (Approx.) Modifier
T MO OH Organic clay or silt of .
- M;"W‘ medium to high plasticity <5 Trace (sand, silt, clay, gravel)
NACAIAIACA]
N 5to 14 Slightly (sandy, silty, clayey, gravelly)
o N
>\._
5 % Lo PT Peat, muck, and other 15to 29 Sandy, silty, clayey, gravelly
-5—? OFf | highly organic soils .
(@] NENY >30 Very (sandy, silty, clayey, gravelly)
Classifications of soils in this geotechnical report and as shown on the exploration logs are based on visual
— field and/or laboratory observations, which include density/consistency, moisture condition, grain size, and
i FILL | Made Ground plasticity estimates, and should not be construed to imply field or laboratory testing unless presented herein.

Visual-manual and/or laboratory classification methods of ASTM D2487 and D2488 were used as an
identification guide for the Unified Soil Classification System.

Earth Solutions NW..c

Geotechnical Engineering, Construction

Observation/Testing and Environmental Services

EXPLORATION LOG KEY




GENERAL BH /TP / WELL - 9764.GPJ - GINT US.GDT - 4/19/24

PROJECT NUMBER _ES-9764
DATE STARTED _3/29/24

15365 NE 90th Street, Suite 100
Redmond, WA 98052
Office (425) 449-4704 | esnw.com
Branch Office: Pasco, WA

TEST PIT NUMBER TP-1

PAGE 1 OF 1

PROJECT NAME Kaykol Electric Building

COMPLETED _3/29/24
EXCAVATION CONTRACTOR _NW Excavating

GROUND ELEVATION

LATITUDE _47.19788 LONGITUDE _-121.97829

LOGGED BY _SES
NOTES

SURFACE CONDITIONS _Grass

CHECKED BY _SHA

GROUND WATER LEVEL:
Y AT TIME OF EXCAVATION

AFTER EXCAVATION

Test pit terminated at 8.0 feet below existing grade. Groundwater seepage encountered at 2.0
feet during excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.

o
T = 5 v |2
=~ foa) G |Fo
oE| W= TESTS . & (@] MATERIAL DESCRIPTION
a 35 @ g-
=z 2|
<
(%]
0.0
TOPSOIL
IR
B — TPSL[ T~
-minor groundwater seepage at 2'
. Gray silty SAND with gravel, medium dense, wet
i %GB MC =17.5 [USDA Classification: gravelly sandy LOAM]
| i Fines = 28.9
5.0 SM 'j
- %[ GB MC = 15.2
7.5
%[ GB MC =13.3 [USDA Classification: gravelly sandy LOAM] p
Fines = 22.6




GENERAL BH /TP / WELL - 9764.GPJ - GINT US.GDT - 4/19/24

15365 NE 90th Street, Suite 100
Redmond, WA 98052

TEST PIT NUMBER TP-2

PAGE 1 OF 1
Office (425) 449-4704 | esnw.com
Branch Office: Pasco, WA
PROJECT NUMBER _ES-9764 PROJECT NAME _Kaykol Electric Building
DATE STARTED _3/29/24 COMPLETED _3/29/24 GROUND ELEVATION
EXCAVATION CONTRACTOR _NW Excavating LATITUDE _47.19806 LONGITUDE -121.97792
LOGGED BY _SES CHECKED BY _SHA GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Grass AFTER EXCAVATION
o
.o
I - 5 ?a |z
E | um o | O
LE| o= TESTS o | <9 MATERIAL DESCRIPTION
a o> |
=4 2|
<
(%]
0.0
TOPSOIL
TPSL|i
i ] Gray silty SAND with gravel, loose to medium dense, wet
25
i ] -light caving to BOH
- ™[ GB MC =24.7 -light groundwater seepage
5.0 SM
i ] -becomes medium dense
i ] -iron oxide staining
7.5
OIGB|  mc=222

Test pit terminated at 8.0 feet below existing grade. Groundwater seepage encountered at 4.0
feet during excavation. Caving observed from 3.0 feet to BOH.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH /TP / WELL - 9764.GPJ - GINT US.GDT - 4/19/24

15365 NE 90th Street, Suite 100
Redmond, WA 98052

TEST PIT NUMBER TP-3

PAGE 1 OF 1
Office (425) 449-4704 | esnw.com
Branch Office: Pasco, WA
PROJECT NUMBER ES-9764 PROJECT NAME _Kaykol Electric Building
DATE STARTED _3/29/24 COMPLETED _3/29/24 GROUND ELEVATION
EXCAVATION CONTRACTOR _NW Excavating LATITUDE 47.19791 LONGITUDE -121.97748
LOGGED BY _SES CHECKED BY _SHA GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS AFTER EXCAVATION
o
T | Z£f @ |2
Fo| wuo o |FO
& | Os TESTS s |<9 MATERIAL DESCRIPTION
a o> |
=4 2|
<
%)
0.0

S TPSL[™ 7 >

TOPSOIL

-moderate groundwater seepage

2.5

- ™[ GB MC = 23.7

5.0

SM |-

7.5

©[ GB

MC = 18.6

-light caving to BOH

Gray silty SAND with gravel, loose to medium dense, wet

Test pit terminated at 8.0 feet below existing grade. Groundwater seepage encountered at 1.0

foot during excavation. Caving observed from 5.0 feet to BOH.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH /TP / WELL - 9764.GPJ - GINT US.GDT - 4/19/24

15365 NE 90th Street, Suite 100
Redmond, WA 98052

TEST PIT NUMBER TP-4

Office (425) 449-4704 | esnw.com PAGE 1 OF 1
Branch Office: Pasco, WA
PROJECT NUMBER _ES-9764 PROJECT NAME _Kaykol Electric Building
DATE STARTED _3/29/24 COMPLETED _3/29/24 GROUND ELEVATION
EXCAVATION CONTRACTOR _NW Excavating LATITUDE _47.19828 LONGITUDE _-121.97719
LOGGED BY _SES CHECKED BY _SHA GROUND WATER LEVEL:

%[ GB MC =15.6

Fines = 24.2

NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS AFTER EXCAVATION
o
T | Z£f @ |2
=~ foa) G |Fo
e W= TESTS prd & (@] MATERIAL DESCRIPTION
a o> : he =
=4 2|
<
(%]
0.0
: Dark brown TOPSOIL
B — TPSL[ .
i ] Gray silty SAND with gravel, loose to medium dense, wet
25
%[ GB MC = 20.3 -moderate groundwater seepage
i ] -light caving to BOH
5.0 SM | N
-increasing sand
i ] -becomes brown
[ %[ GB MC = 19.9
i 5 ] -becomes gray, medium dense

[USDA Classification: gravelly sandy LOAM]

Ve

Test pit terminated at 9.0 feet below existing grade. Groundwater seepage encountered at 2.5
feet during excavation. Caving observed from 3.5 feet to BOH.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH /TP / WELL - 9764.GPJ - GINT US.GDT - 4/19/24

15365 NE 90th Street, Suite 100
Redmond, WA 98052

TEST PIT NUMBER TP-5

PAGE 1 OF 1
Office (425) 449-4704 | esnw.com
Branch Office: Pasco, WA
PROJECT NUMBER ES-9764 PROJECT NAME Kaykol Electric Building
DATE STARTED _3/29/24 COMPLETED _3/29/24 GROUND ELEVATION
EXCAVATION CONTRACTOR NW Excavating LATITUDE 47.19851 LONGITUDE -121.97684
LOGGED BY _SES CHECKED BY _SHA GROUND WATER LEVEL.:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS AFTER EXCAVATION
o
.o
I - 5 ?a |z
E | um o | O
& | Os TESTS o | <9 MATERIAL DESCRIPTION
a oS : Y =
=z 2o
<
%)
0.0
Dark brown TOPSOIL, minimal root intrusions
B | z —— 15 -moderate groundwater seepage at 1.5'
N Gray silty SAND with gravel, loose to medium dense, wet
2.5
- %[ GB MC = 20.1
5.0 SM
-becomes brown
i ] -becomes gray
7.5
ANCE MC = 15.2 8.0

Test pit terminated at 8.0 feet below existing grade. Groundwater seepage encountered at 1.5
feet during excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH /TP / WELL - 9764.GPJ - GINT US.GDT - 4/19/24

15365 NE 90th Street, Suite 100
Redmond, WA 98052

TEST PIT NUMBER TP-6

MC = 18.6

PAGE 1 OF 1
Office (425) 449-4704 | esnw.com
Branch Office: Pasco, WA
PROJECT NUMBER _ES-9764 PROJECT NAME _Kaykol Electric Building
DATE STARTED _3/29/24 COMPLETED _3/29/24 GROUND ELEVATION
EXCAVATION CONTRACTOR _NW Excavating LATITUDE 47.19870 LONGITUDE -121.97727
LOGGED BY _SES CHECKED BY _SHA GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Grass AFTER EXCAVATION
o
]
I - 5 ?a |z
E | um o | O
LE| o= TESTS o | <9 MATERIAL DESCRIPTION
a o> : he =
=z 2|
<
(%]
0.0
Dark brown TOPSOIL
TPSL|i
i ] Gray silty SAND with gravel, loose to medium dense, wet
- %[ GB MC = 22.5
25
i ] -light groundwater seepage
5.0 SM
[ %[ GB MC =29.2 -4" sand lens in SM
7.5
W[ GB

Test pit terminated at 8.0 feet below existing grade. Groundwater seepage encountered at 3.0

feet during excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH /TP / WELL - 9764.GPJ - GINT US.GDT - 4/19/24

15365 NE 90th Street, Suite 100
Redmond, WA 98052

TEST PIT NUMBER TP-7

PAGE 1 OF 1
Office (425) 449-4704 | esnw.com
Branch Office: Pasco, WA
PROJECT NUMBER _ES-9764 PROJECT NAME _Kaykol Electric Building
DATE STARTED _3/29/24 COMPLETED _3/29/24 GROUND ELEVATION
EXCAVATION CONTRACTOR _NW Excavating LATITUDE 47.19858 LONGITUDE _-121.97773
LOGGED BY _SES CHECKED BY _SHA GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Grass AFTER EXCAVATION
o
1O
I - 5 ?a |z
E | um o | O
LEl o3 TESTS o | <9 MATERIAL DESCRIPTION
a o> |
=z 2|
<
(%)
0.0
Dark brown TOPSOIL
TPSL|i
i ] Gray silty SAND with gravel, loose to medium dense, wet
2.5
- %[ GB MC = 21.1
5.0 SM
-light groundwater seepage
i ] -becomes medium dense
7.5
%[ GB MC =19.7 [USDA Classification: gravelly sandy LOAM] p

Fines = 27.8

feet during excavation. No caving observed.

Test pit terminated at 8.0 feet below existing grade. Groundwater seepage encountered at 5.0

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.

Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH /TP / WELL - 9764.GPJ - GINT US.GDT - 4/19/24

15365 NE 90th Street, Suite 100
Redmond, WA 98052

TEST PIT NUMBER TP-8

PAGE 1 OF 1
Office (425) 449-4704 | esnw.com
Branch Office: Pasco, WA
PROJECT NUMBER ES-9764 PROJECT NAME _Kaykol Electric Building
DATE STARTED _3/29/24 COMPLETED _3/29/24 GROUND ELEVATION
EXCAVATION CONTRACTOR _NW Excavating LATITUDE 47.19834 LONGITUDE -121.97802
LOGGED BY _SES CHECKED BY _SHA GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS Grass AFTER EXCAVATION
o
]
I - 5 ?a |z
E | um o | Q
LE| o= TESTS o | <9 MATERIAL DESCRIPTION
a o> |
=4 2|6
<
%)
0.0
: Dark brown TOPSOIL
- TW[GB| Mc=457 | TSL*.
i ] Gray silty SAND with gravel, loose to medium dense, wet
2.5
- ™[ GB MC = 25.9 -light groundwater seepage
5.0 SM [
7.5
W[ GB

MC =15.3

feet during excavation. No caving observed.

Test pit terminated at 9.0 feet below existing grade. Groundwater seepage encountered at 4.0

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.

Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.
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Laboratory Test Results
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15365 NE 90th Street, Suite 100 GRAIN SIZE DISTRIBUTION

Redmond, WA 98052
Office (425) 449-4704 | esnw.com
Branch Office: Pasco, WA

PROJECT NUMBER _ES-9764 PROJECT NAME _Kaykol Electric Building
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
6 43 2 13/4 1/23/8 3 4 6 810 1416 20 30 40 50 60 100140200
100 I : TE TR TT TTqT § :
95 : : :
90
85
80
70 TN
65 SHE N
- : : : \.\ :
I :
S 60 :
= | | | 5\
: : : AN
E 50 : : : \\
2 e
5% s s s s
L : : : :
g 40 : : : : \\
L . . . .
o : : : : \
35 ; ; : : \i
30 \
25
20
15
10
5
0 N N N N N
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, _SAND - SILT OR CLAY
coarse | fine coarse | medium | fine

Specimen Identification Classification Cc | Cu
®| TP-01 3.00ft. USDA: Gray Gravelly Sandy Loam. USCS: SM with Gravel.
x| TP-01 8.00ft. USDA: Gray Gravelly Sandy Loam. USCS: SM with Gravel.

A| TP-04 9.00ft. USDA: Gray Gravelly Sandy Loam. USCS: SM with Gravel.
x| TP-07 8.00ft. USDA: Gray Gravelly Sandy Loam. USCS: SM with Gravel.

Specimen Identification D100 D60 D30 D10 LL PL PI %Silt %Clay
®| TP-01 3.0ft. 375 0.53 0.082 28.9
x| TP-01 8.0ft. 37.5 0.772 0.125 22.6
A| TP-04 9.0ft. 37.5 1.012 0.129 242
*x| TP-07 8.0ft. 375 0.68 0.091 27.8

GRAIN SIZE USDA ES-9764 KAYKOL ELECTRIC BUILDING.GPJ GINT US LAB.GDT 4/8/24
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WWHM 2012

PROJECT REPORT




General Model Information
WWHM2012 Project Name: WWHM-Detention#4

Site Name: KayKol
Site Address:

City: Enumclaw
Report Date: 9/30/2024
Gage: Landsburg
Data Start: 1948/10/01
Data End: 2009/09/30
Timestep: 15 Minute
Precip Scale: 1.000
Version Date: 2024/06/28
Version: 4.3.1
POC Thresholds

Low Flow Threshold for POC1:
High Flow Threshold for POC1:

WWHM-Detention#4

50 Percent of the 2 Year
50 Year

9/30/2024 1:20:24 PM

Page 2



Landuse Basin Data
Predeveloped Land Use

Basin 1

Bypass: No
GroundWater: No
Pervious Land Use acre
C, Forest, Flat 2.058
Pervious Total 2.058
Impervious Land Use acre
Impervious Total 0
Basin Total 2.058

Element Flow Componants:

Surface Interflow Groundwater
Componant Flows To:
POC 1 POC 1

WWHM-Detention#4 9/30/2024 1:20:24 PM Page 3



Mitigated Land Use

Basin 1
Bypass:

GroundWater:

Pervious Land Use
C, Lawn, Flat

Pervious Total
Impervious Land Use
ROOF TOPS FLAT
SIDEWALKS FLAT
PARKING FLAT
Impervious Total

Basin Total

Element Flow Componants:
Interflow

Surface
Componant Flows To:
Vault 1

WWHM-Detention#4

No
No

acre
0.218

0.218
acre
0.137
0.213
1.18
1.53

1.748

Vault 1

Groundwater

9/30/2024 1:20:24 PM

Page 4



Mitigated Routing

Vault 1

Width: 72.5 ft.

Length: 88 ft.

Depth: 7 ft.

Discharge Structure

Riser Height: 5.5 ft.

Riser Diameter: 18 in.

Notch Type: Rectangular

Notch Width: 0.012 ft.

Notch Height: 1.650 ft.

Orifice 1 Diameter: 1.203 in. Elevation:O ft.
Orifice 2 Diameter: 0.531 in. Elevation:1.83 ft.
Orifice 3 Diameter: 0.750 in. Elevation:2.3 ft.
Element Outlets:

Outlet 1 Outlet 2

Outlet Flows To:

Vault Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.146 0.000 0.000 0.000
0.0778 0.146 0.011 0.011 0.000
0.1556 0.146 0.022 0.015 0.000
0.2333 0.146 0.034 0.019 0.000
0.3111 0.146 0.045 0.021 0.000
0.3889 0.146 0.057 0.024 0.000
0.4667 0.146 0.068 0.026 0.000
0.5444 0.146 0.079 0.029 0.000
0.6222 0.146 0.091 0.031 0.000
0.7000 0.146 0.102 0.032 0.000
0.7778 0.146 0.113 0.034 0.000
0.8556 0.146 0.125 0.036 0.000
0.9333 0.146 0.136 0.037 0.000
1.0111 0.146 0.148 0.039 0.000
1.0889 0.146 0.159 0.041 0.000
1.1667 0.146 0.170 0.042 0.000
1.2444 0.146 0.182 0.043 0.000
1.3222 0.146 0.193 0.045 0.000
1.4000 0.146 0.205 0.046 0.000
1.4778 0.146 0.216 0.047 0.000
1.5556 0.146 0.227 0.049 0.000
1.6333 0.146 0.239 0.050 0.000
1.7111 0.146 0.250 0.051 0.000
1.7889 0.146 0.262 0.052 0.000
1.8667 0.146 0.273 0.055 0.000
1.9444 0.146 0.284 0.057 0.000
2.0222 0.146 0.296 0.059 0.000
2.1000 0.146 0.307 0.060 0.000
2.1778 0.146 0.319 0.062 0.000
2.2556 0.146 0.330 0.064 0.000
2.3333 0.146 0.341 0.068 0.000
2.4111 0.146 0.353 0.071 0.000
2.4889 0.146 0.364 0.074 0.000
2.5667 0.146 0.375 0.077 0.000

WWHM-Detention#4 9/30/2024 1:20:24 PM Page 6



2.6444 0.146 0.387 0.079 0.000

2.7222 0.146 0.398 0.082 0.000
2.8000 0.146 0.410 0.084 0.000
2.8778 0.146 0.421 0.086 0.000
2.9556 0.146 0.432 0.088 0.000
3.0333 0.146 0.444 0.089 0.000
3.1111 0.146 0.455 0.091 0.000
3.1889 0.146 0.467 0.093 0.000
3.2667 0.146 0.478 0.095 0.000
3.3444 0.146 0.489 0.096 0.000
3.4222 0.146 0.501 0.098 0.000
3.5000 0.146 0.512 0.100 0.000
3.5778 0.146 0.524 0.101 0.000
3.6556 0.146 0.535 0.103 0.000
3.7333 0.146 0.546 0.104 0.000
3.8111 0.146 0.558 0.106 0.000
3.8889 0.146 0.569 0.108 0.000
3.9667 0.146 0.581 0.110 0.000
4.0444 0.146 0.592 0.113 0.000
41222 0.146 0.603 0.117 0.000
4.2000 0.146 0.615 0.121 0.000
42778 0.146 0.626 0.124 0.000
4.3556 0.146 0.637 0.128 0.000
4.4333 0.146 0.649 0.133 0.000
45111 0.146 0.660 0.137 0.000
4.5889 0.146 0.672 0.141 0.000
4.6667 0.146 0.683 0.145 0.000
4.7444 0.146 0.694 0.150 0.000
4.8222 0.146 0.706 0.154 0.000
4.9000 0.146 0.717 0.159 0.000
4.9778 0.146 0.729 0.164 0.000
5.0556 0.146 0.740 0.169 0.000
5.1333 0.146 0.751 0.175 0.000
5.2111 0.146 0.763 0.180 0.000
5.2889 0.146 0.774 0.203 0.000
5.3667 0.146 0.786 0.211 0.000
5.4444 0.146 0.797 0.218 0.000
5.5222 0.146 0.808 0.276 0.000
5.6000 0.146 0.820 0.727 0.000
5.6778 0.146 0.831 1.407 0.000
5.7556 0.146 0.843 2.227 0.000
5.8333 0.146 0.854 3.110 0.000
5.9111 0.146 0.865 3.982 0.000
5.9889 0.146 0.877 4.768 0.000
6.0667 0.146 0.888 5.410 0.000
6.1444 0.146 0.899 5.882 0.000
6.2222 0.146 0.911 6.208 0.000
6.3000 0.146 0.922 6.573 0.000
6.3778 0.146 0.934 6.875 0.000
6.4556 0.146 0.945 7.164 0.000
6.5333 0.146 0.956 7.441 0.000
6.6111 0.146 0.968 7.708 0.000
6.6889 0.146 0.979 7.966 0.000
6.7667 0.146 0.991 8.216 0.000
6.8444 0.146 1.002 8.458 0.000
6.9222 0.146 1.013 8.694 0.000
7.0000 0.146 1.025 8.923 0.000
7.0778 0.146 1.036 9.146 0.000
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Analysis Results
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+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1

Total Pervious Area: 2.058
Total Impervious Area: 0
Mitigated Landuse Totals for POC #1
Total Pervious Area: 0.218
Total Impervious Area: 1.53

Flow Frequency Method:  Log Pearson Type Il 17B
Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)
2 year 0.109962
5 year 0.208041
10 year 0.298587
25 year 0.448603
50 year 0.590663
100 year 0.762757
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)
2 year 0.067849
5 year 0.101047
10 year 0.128854
25 year 0.171662
50 year 0.209852
100 year 0.254101

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #1

Year
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958

WWHM-Detention#4

Predeveloped Mitigated

0.104 0.053
0.186 0.071
0.192 0.131
0.070 0.047
0.059 0.054
0.090 0.065
0.106 0.061
0.096 0.057
0.091 0.052
0.062 0.048

9/30/2024 1:20:24 PM
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1959 0.082 0.059

1960 0.105 0.089
1961 0.086 0.072
1962 0.038 0.043
1963 0.088 0.052
1964 0.574 0.061
1965 0.102 0.081
1966 0.037 0.043
1967 0.066 0.052
1968 0.083 0.062
1969 0.133 0.059
1970 0.067 0.051
1971 0.103 0.064
1972 0.132 0.082
1973 0.064 0.050
1974 0.064 0.051
1975 0.088 0.052
1976 0.096 0.078
1977 0.031 0.052
1978 0.109 0.089
1979 0.063 0.049
1980 0.114 0.095
1981 0.164 0.095
1982 0.081 0.056
1983 0.113 0.086
1984 0.233 0.089
1985 0.047 0.081
1986 0.097 0.063
1987 0.540 0.124
1988 0.083 0.059
1989 0.066 0.050
1990 0.167 0.107
1991 0.388 0.094
1992 0.218 0.050
1993 0.074 0.049
1994 0.043 0.041
1995 0.107 0.075
1996 0.266 0.110
1997 0.617 0.093
1998 0.105 0.047
1999 0.431 0.109
2000 0.085 0.088
2001 0.029 0.051
2002 0.168 0.111
2003 0.214 0.063
2004 0.218 0.216
2005 0.132 0.078
2006 0.128 0.076
2007 0.581 0.470
2008 0.438 0.210
2009 0.192 0.103

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #1

Rank Predeveloped Mitigated
1 0.6168 0.4703
2 0.5811 0.2158
3 0.5743 0.2099
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4 0.5402 0.1305
5 0.4377 0.1244
6 0.4309 0.1114
7 0.3882 0.1101
8 0.2665 0.1086
9 0.2329 0.1072
10 0.2182 0.1028
11 0.2175 0.0954
12 0.2141 0.0954
13 0.1919 0.0944
14 0.1916 0.0933
15 0.1862 0.0894
16 0.1675 0.0890
17 0.1672 0.0889
18 0.1638 0.0879
19 0.1326 0.0859
20 0.1322 0.0825
21 0.1316 0.0814
22 0.1277 0.0813
23 0.1143 0.0779
24 0.1129 0.0777
25 0.1090 0.0765
26 0.1067 0.0750
27 0.1064 0.0722
28 0.1049 0.0710
29 0.1045 0.0647
30 0.1036 0.0639
31 0.1029 0.0631
32 0.1018 0.0627
33 0.0971 0.0618
34 0.0964 0.0612
35 0.0955 0.0609
36 0.0906 0.0594
37 0.0903 0.0593
38 0.0879 0.0588
39 0.0876 0.0567
40 0.0860 0.0556
41 0.0846 0.0538
42 0.0834 0.0526
43 0.0832 0.0525
44 0.0815 0.0522
45 0.0810 0.0519
46 0.0745 0.0519
a7 0.0700 0.0519
48 0.0666 0.0514
49 0.0660 0.0510
50 0.0657 0.0509
51 0.0643 0.0505
52 0.0643 0.0499
53 0.0634 0.0498
54 0.0619 0.0494
55 0.0591 0.0492
56 0.0469 0.0479
57 0.0429 0.0466
58 0.0377 0.0465
59 0.0373 0.0433
60 0.0309 0.0426
61 0.0285 0.0408
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0550 15421 14859 96 Pass
0.0604 11650 10277 88 Pass
0.0658 9242 7129 77 Pass
0.0712 7112 5929 83 Pass
0.0766 5679 4592 80 Pass
0.0820 4526 3356 74 Pass
0.0874 3653 2505 68 Pass
0.0929 2990 1831 61 Pass
0.0983 2385 1265 53 Pass
0.1037 1951 930 47 Pass
0.1091 1549 561 36 Pass
0.1145 1327 469 35 Pass
0.1199 1177 418 35 Pass
0.1253 986 358 36 Pass
0.1307 839 323 38 Pass
0.1361 667 291 43 Pass
0.1416 587 272 46 Pass
0.1470 505 242 47 Pass
0.1524 427 207 48 Pass
0.1578 357 172 48 Pass
0.1632 303 144 47 Pass
0.1686 260 123 47 Pass
0.1740 214 103 48 Pass
0.1794 189 91 48 Pass
0.1848 154 83 53 Pass
0.1903 120 79 65 Pass
0.1957 92 74 80 Pass
0.2011 76 68 89 Pass
0.2065 69 59 85 Pass
0.2119 65 39 60 Pass
0.2173 59 18 30 Pass
0.2227 51 16 31 Pass
0.2281 46 15 32 Pass
0.2335 37 14 37 Pass
0.2390 34 13 38 Pass
0.2444 26 12 46 Pass
0.2498 20 10 50 Pass
0.2552 16 9 56 Pass
0.2606 16 8 50 Pass
0.2660 16 8 50 Pass
0.2714 14 7 50 Pass
0.2768 13 7 53 Pass
0.2822 11 7 63 Pass
0.2877 11 7 63 Pass
0.2931 10 6 60 Pass
0.2985 10 6 60 Pass
0.3039 10 6 60 Pass
0.3093 10 6 60 Pass
0.3147 10 6 60 Pass
0.3201 10 6 60 Pass
0.3255 10 6 60 Pass
0.3309 10 6 60 Pass
0.3363 10 4 40 Pass
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0.3418 10 4 40 Pass
0.3472 8 4 50 Pass
0.3526 8 4 50 Pass
0.3580 8 4 50 Pass
0.3634 8 4 50 Pass
0.3688 8 4 50 Pass
0.3742 8 4 50 Pass
0.3796 8 4 50 Pass
0.3850 8 3 37 Pass
0.3905 7 3 42 Pass
0.3959 7 3 42 Pass
0.4013 7 3 42 Pass
0.4067 7 3 42 Pass
0.4121 7 3 42 Pass
0.4175 7 3 42 Pass
0.4229 7 3 42 Pass
0.4283 6 2 33 Pass
0.4337 5 2 40 Pass
0.4392 4 2 50 Pass
0.4446 4 2 50 Pass
0.4500 4 2 50 Pass
0.4554 4 1 25 Pass
0.4608 4 1 25 Pass
0.4662 4 1 25 Pass
0.4716 4 0 0 Pass
0.4770 4 0 0 Pass
0.4824 4 0 0 Pass
0.4879 4 0 0 Pass
0.4933 4 0 0 Pass
0.4987 4 0 0 Pass
0.5041 4 0 0 Pass
0.5095 4 0 0 Pass
0.5149 4 0 0 Pass
0.5203 4 0 0 Pass
0.5257 4 0 0 Pass
0.5311 4 0 0 Pass
0.5366 4 0 0 Pass
0.5420 3 0 0 Pass
0.5474 3 0 0 Pass
0.5528 3 0 0 Pass
0.5582 3 0 0 Pass
0.5636 3 0 0 Pass
0.5690 3 0 0 Pass
0.5744 3 0 0 Pass
0.5798 2 0 0 Pass
0.5853 1 0 0 Pass
0.5907 1 0 0 Pass
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Water Quality

Water Quality BMP Flow and Volume for POC #1
0.0951 acre-feet

On-line facility volume:
On-line facility target flow:
Adjusted for 15 min:
Off-line facility target flow:
Adjusted for 15 min:

WWHM-Detention#4

0.0485 cfs.
0.0485 cfs.
0.0311 cfs.
0.0311 cfs.

9/30/2024 1:21:01 PM
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Model Default Modifications

Total of O changes have been made.

PERLND Changes
No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix

Predeveloped Schematic
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Mitigated Schematic
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Predeveloped UCI File

RUN
GLOBAL
WMHWA nodel sinul ation
START 1948 10 01 END 2009 09 30
RUN | NTERP OUTPUT LEVEL 3 0
RESUNME 0 RUN 1 UNI T SYSTEM 1
END GLOBAL
FI LES

<File> <Un#>

<-1D>

WVWDM 26

MESSU 25
27
28
30

END FI LES

OPN SEQUENCE
I NGRP
PERLND
CoPY
Dl SPLY
END | NGRP

WAHM Det ent i on#4. wdm

Pr eWNHM Det ent i on#4. MES
Pr eWAHM Det ent i on#4. L61
Pr eWAHM Det ent i on#4. L62
POCWAHM Det ent i on#41. dat

I NDELT 00: 15
10
501
1

END OPN SEQUENCE

DI SPLY
DI SPLY- | NFOL

# - H<----

----- Title----------->***TRAN PIVL DIGL FIL1 PYR DI& FIL2 YRND

1 Basin 1 MAX 1 2 30
END DI SPLY- 1 NFOL

END DI SPLY
CcorY
Tl MESERI ES

# - # NPT NWN ***

1 1
501 1

1
1

END TI MESERI ES

END COPY
GENER
OPCODE

# # OPCD ***

END OPCCDE
PARM
# #
END PARM
END CGENER
PERLND
GEN- I NFO

K * k *

--Nane------- >NBLKS  Unit-systens Printer ***
User t-series Engl Metr ***
in out *kx

10 C, Forest, Flat 1 1 1 1 27 0

END GEN- I NFO

*** Section PWATER***

ACTIMITY

<PLS > khkkkkkkkkkkkx ACtIVE Sectl ons EE R R I R I I R I R

# - # ATMP SNOW PWAT SED PST PW5 PQAL MSTL PEST NI TR PHOS TRAC ***
0

10 0
END ACTI VI TY

PRI NT- | NFO

0 1 0 0 0 0 0 0 0 0

9

<PLS S Fhkkkkkkkkkkkkkokkk Prl nt_fl ags EE R R I R I I R I R PI VL PYR

# - # ATMP SNOW PWAT SED PST PW5 PQAL MSTL PEST NI TR PHOS TRAC

10 0

0 4 0 0 0 0 0 0 0 0 0 1

END PRI NT- I NFO

WWHM-Detention#4
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PWAT- PARML
<PLS > PWATER variable nonthly paraneter value flags ***
# - # CSNO RTOP UZFG VCS VUZ VNN VIFWVIRC VLE INFC HW ***
10 0 0 0 0 0 0 0 0 0 0 0
END PWAT- PARML

PWAT- PARM?
<PLS > PWATER i nput info: Part 2 i
# - # ***FOREST LZSN | NFI LT LSUR SLSUR KVARY AGARC
10 0 4.5 0.08 400 0. 05 0.5 0. 996
END PWAT- PARM2
PWAT- PARMB
<PLS > PWATER i nput info: Part 3 *k K
# - # ***PETMAX PETM N | NFEXP | NFI LD DEEPFR BASETP AGNETP
10 0 0 2 2 0 0 0
END PWAT- PARMB
PWAT- PARVA
<PLS > PWATER i nput info: Part 4 *Ex
# - # CEPSC UZSN NSUR | NTFW | RC LZETP ***
10 0.2 0.5 0.35 6 0.5 0.7

END PWAT- PARV4

PWAT- STATE1
<PLS > *** |nitial conditions at start of sinulation
ran from1990 to end of 1992 (pat 1-11-95) RUN 21 ***

# - # *** CEPS SURS uzs | FW5 LZS AGNS GWS
10 0 0 0 0 2.5 1 0
END PWAT- STATE1
END PERLND
| MPLND
CEN- | NFO
<PLS ><------- Nanme------- > Unit-systens Printer ***
# - # User t-series Engl Metr ***

in out *xx
END GEN- | NFO
*** Section | WATER***

ACTIMITY
<PLS > khkkkkkkkkkkkx ACtIVE Sectl ons EE R R I R I I R I R
# - # ATMP SNOWIWAT SLD |IWG | QAL il

END ACTI VI TY

PRI NT- | NFO
<ILS > ***#x#x% Print-flags ******** P|VL PYR
# - # ATMP SNOWIVWAT SLD WG | QAL *xxxxsxxx
END PRI NT- | NFO

| WAT- PARML
<PLS > |WATER vari able nmonthly paraneter value flags ***
# - # CSNO RTOP VRS VNN RTLI * kK
END | WAT- PARML
| WAT- PARM
<PLS > | WATER i nput info: Part 2 * ok *
# - # *** |SUR SLSUR NSUR RETSC
END | WAT- PARM
| WAT- PARMB
<PLS > | WATER i nput info: Part 3 *k K

# - # ***PETMAX PETM N
END | WAT- PARVB

| WAT- STATE1
<PLS > *** |nitial conditions at start of sinulation
# - # *** RETS SURS

END | WAT- STATE1
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END | MPLND

SCHEMATI C

<- Sour ce-> <--Area--> <-Target-> MBLK  ***
<Name> # <-factor-> <Name> # Tbl # i
Basin 1***

PERLND 10 2.058 CoPY 501 12
PERLND 10 2.058 CoPY 501 13

******Routi ng******
END SCHENMATI C

NETWORK

<-Vol une-> <- @& p> <-Menber-><--Milt-->Tran <-Target vol s> <-Gp> <- Menber->
<Name> # <Name> # #<-factor->strg <Name> # # <Nanme> # #
COPY 501 QUTPUT MEAN 1 1  48.4 DISPLY 1 I NPUT Tl MSER 1

<-Vol une-> <- @& p> <-Menber-><--Milt-->Tran <-Target vol s> <-Gp> <- Menber->

<Name> # <Name> # #i<-factor->strg <Name> # # <Nanme> # #
END NETWORK
RCHRES
CEN- | NFO
RCHRES Nare Nexits Unit Systens Printer
# - B< e ><---> User T-series Engl Metr LKFG
in out

END GEN- I NFO
*** Section RCHRES***

ACTIVITY
<PLS > *kkkkhkikikkkkkk* ACtlve Sectl ons kkkkkhkhkhkkhkkkkkhkkhkkhkhkikikkkkkhkkikikikikk*%k
# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***

END ACTIVITY

PRI NT- | NFO

<PLS S khxkkkkkhkhkhkkkkkkkk PI’I nt_fl ags IR IR I kS b O 2 PI VL PYR

# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB PIVL PYR ***
END PRI NT- I NFO

* k% %
* % %

* k% %
* % %

* k% %
* % %
* k% %

*kkk k%

HYDR- PARML
RCHRES Flags for each HYDR Section *ok
# - # VC AL A2 A3 ODFVFG for each *** ODGIFG for each FUNCT for each
FG FG FG FG possible exit *** possible exit possible exit
* * * * * * * * * * * * * * * % %
END HYDR- PARML
HYDR- PARM2
# - # FTABNO LEN DELTH STCOR KS DB50 * kK
<-mm - - - S>S<ammmm - S>S<ammmm - - S>S<ammmm - - S>S<ammmm - - S><ammmm - S><ammmm - > *Ek
END HYDR- PARM2
HYDR- I NI T
RCHRES Initial conditions for each HYDR section *oxk
# - f# rr* VoL Initial value of COLIND Initial value of OUTDGT
*** ac-ft for each possible exit for each possible exit
<-mm - - - S>S<ammmm - - > L CIE T R T S T R R S S
END HYDR-INI'T
END RCHRES
SPEC- ACTI ONS
END SPEC- ACTI ONS
FTABLES
END FTABLES
EXT SOURCES
<-Vol une- > <Menber > SsysSgap<--Milt-->Tran <-Target vol s> <-Gp> <-Menber-> ***
<Name> # <Nane> # tem strg<-factor->strg <Name> # # <Name> # # ***
VWM 2 PREC ENGL 1 PERLND 1 999 EXTNL PREC
VDM 2 PREC ENGL 1 | MPLND 1 999 EXTNL PREC
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VDM 1 EVAP
VWM 1 EVAP

END EXT SOURCES

EXT TARCETS

<- Vol une-> <- G p>
<Name> #

COPY 501 QUTPUT
END EXT TARGETS

MASS- LI NK
<Vol ume> <-Gp>
<Nane>
MASS- LI NK
PERLND PWATER
END MASS- LI NK

MASS- LI NK
PERLND PWATER
END MASS- LI NK

END MASS- LI NK

END RUN

WWHM-Detention#4

ENGL 0.76
ENGL 0.76

PERLND 1 999 EXTNL
I MPLND 1 999 EXTNL

PETI NP
PETI NP

<- Menber-><--Mil t-->Tran <-Vol unme-> <Menber> Tsys Tgap And ***
<Name> # #i<-factor->strg <Name> # <Name>

MEAN 11 48. 4

<- Menber-><--Mul t-->
<Nanme> # #<-factor->
12

SURO 0. 083333
12
13
| FWD 0. 083333
13

VDM 501 FLOW ENGL REPL
<Tar get > <-G p> <-Menber->***
<Nanme> <Name> # #***
COoOPY I NPUT MEAN
CcorY | NPUT MEAN

9/30/2024 1:21:04 PM
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Mitigated UCI File

RUN
GLOBAL
WMHWA nodel sinul ation
START 1948 10 01 END 2009 09 30
RUN | NTERP OUTPUT LEVEL 3 0
RESUVE 0 RUN 1 UNI T SYSTEM 1
END GLOBAL
FI LES
<File> <Un#> S File Name----------cmommmmm e Sk ok *
<- I D_ > * % %
V\DM 26 WAHM Det ent i on#4. wdm
MESSU 25 M t WAHM Det ent i on#4. MES
27 M t WAHM Det ent i on#4. L61
28 M t WAHM Det ent i on#4. L62
30 POCWAHM Det ent i on#41. dat
END FI LES
OPN SEQUENCE
| NGRP | NDELT 00: 15
PERLND 16
| MPLND 4
| MPLND 8
| MPLND 11
RCHRES 1
COPY 1
COPY 501
DI SPLY 1
END | NGRP
END OPN SEQUENCE
DI SPLY
DI SPLY- | NFO1
# - H<---------- Title----------- >***TRAN PIVL DIGL FIL1 PYR D& FIL2 YRND
1 Vault 1 MAX 1 2 30 9
END DI SPLY- | NFOL
END DI SPLY
CoPY
TI MESERI ES
# - # NPT NWN ***
1 1 1
501 1 1
END TI MESERI ES
END COPY
GENER
OPCODE
# # OPCD ***
END OPCODE
PARM
# # K * % %
END PARM
END GENER
PERLND
GEN- | NFO
<PLS ><------- Nane------- >NBLKS  Unit-systens Printer ***
# - # User t-series Engl Metr ***
in out e
16 C, Lawn, Fl at 1 1 1 1 27 0

END GEN- I NFO
*** Section PWATER***

ACTIMI TY

<PLS S kxkkkkkkhkhkkkk ok ACtIVG SeCtI ons Rk b ok S Rk S Sk b o b S R

# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NI TR PHOS TRAC ***

16 0 0 1 0 0 0 0 0 0 0 0 0
END ACTI VI TY
PRI NT- | NFO
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<PLS S *Fhkkkkkkkkkkkkkokkk Prl nt_fl ags EE IR R R I R Sk O I R I PI VL

PYR

# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NI TR PHOS TRAC  ******kx*

16 0 0 4 0 0 0 0 0 0 0 0 0 1 9
END PRI NT- 1 NFO
PWAT- PARML
<PLS > PWATER variable nonthly paranmeter value flags ***
# - # CSNO RTOP UZFG VCS VUZ VNN VIFWVIRC VLE INFC HW ***
16 0 0 0 0 0 0 0 0 0 0 0
END PWAT- PARML
PWAT- PARM2
<PLS > PWATER i nput info: Part 2 *xx
# - # ***FOREST LZSN | NFI LT LSUR SLSUR KVARY AGARC
16 0 4.5 0.03 400 0. 05 0.5 0. 996
END PWAT- PARM2
PWAT- PARMB
<PLS > PWATER i nput info: Part 3 *xx
# - # ***PETMAX PETM N | NFEXP | NFI LD DEEPFR BASETP AGNETP
16 0 0 2 2 0 0 0
END PWAT- PARM3
PWAT- PARVA
<PLS > PWATER i nput info: Part 4 i
# - # CEPSC UZSN NSUR I NTFW I RC LZETP ***
16 0.1 0.25 0.25 6 0.5 0.25
END PWAT- PARMA
PWAT- STATEL
<PLS > *** |nitial conditions at start of sinulation
ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
# - # ***  CEPS SURS uzs | FW5 LZS AGNS GWS
16 0 0 0 0 2.5 1 0
END PWAT- STATE1
END PERLND
| MPLND
GEN- | NFO
<PLS ><------- Nanme------- > Unit-systens Printer ***
# - # User t-series Engl Metr ***
in out *kx
4 ROOF TOPS/ FLAT 1 1 1 27 0
8 S| DEWALKS/ FLAT 1 1 1 27 0
11 PARKI NG FLAT 1 1 1 27 0

END GEN- I NFO
*** Section | WATER***

ACTIMI TY

<PLS S kxkkkkkkhkhkkkk ok ACtIVG SeCtI ons Rk b ok S Rk S Sk b o b S R

# - # ATMP SNOWIWAT SLD |WG | QAL ol

4 0 0 1 0 0 0
8 0 0 1 0 0 0
11 0 0 1 0 0 0

END ACTI VI TY

PRI NT- 1 NFO
<ILS > ***x*x**x print-f|lags ******** PlVL PYR
# - # ATMP SNOWIWAT SLD |IWG | QAL ko ko ok ok ok k%

4 0 0 4 0 0 4 1 9
8 0 0 4 0 0 0 1 9
11 0 0 4 0 0 0 1 9
END PRI NT- | NFO
| WAT- PARML
<PLS > |WATER vari able nonthly paraneter value flags ***
# - # CSNO RTOP VRS VNN RTLI e
4 0 0 0 0 0
8 0 0 0 0 0
11 0 0 0 0 0
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END | WAT- PARML

| WAT- PARM
<PLS > | WATER i nput info: Part 2 *Ex
# - # *** LSUR SLSUR NSUR RETSC
4 400 0.01 0.1 0.1
8 400 0.01 0.1 0.1
11 400 0.01 0.1 0.1
END | WAT- PARM
| WAT- PARMB
<PLS > | WATER i nput info: Part 3 i
# - # ***PETMAX PETM N
4 0 0
8 0 0
11 0 0
END | WAT- PARMB
| WAT- STATEL
<PLS > *** |nitial conditions at start of simnulation
# - # *** RETS SURS
4 0 0
8 0 0
11 0 0
END | WAT- STATE1
END | MPLND
SCHEMATI C
<- Sour ce- > <--Area--> <-Target -> MBLK  ***
<Nanme> # <-factor-> <Name> # Thl # *xx
Basin 1***
PERLND 16 0.218 RCHRES 1 2
PERLND 16 0.218 RCHRES 1 3
| MP\LND 4 0. 137 RCHRES 1 5
| V\LND 8 0.213 RCHRES 1 5
I MPLND 11 1.18 RCHRES 1 5
******Routing******
PERLND 16 0. 218 COPY 1 12
| MP\LND 4 0. 137 CcoPY 1 15
| V\LND 8 0.213 coPY 1 15
I MPLND 11 1.18 COoOPY 1 15
PERLND 16 0.218 CcoPY 1 13
RCHRES 1 1 CcoPY 501 16
END SCHEMATI C
NETWORK
<-Vol une-> <- G p> <-Menber-><--Milt-->Tran <-Target vol s> <-G p> <- Menber->
<Name> # <Name> # #i<-factor->strg <Name> # # <Name> # #
COPY 501 QUTPUT MEAN 1 1  48.4 DISPLY 1 I NPUT TI MSER 1
<-Vol une-> <- G p> <-Menber-><--Milt-->Tran <-Target vol s> <-G p> <- Menber->
<Name> # <Name> # #i<-factor->strg <Name> # # <Name> # #
END NETWORK
RCHRES
GEN- | NFO
RCHRES Nare Nexits Unit Systens Printer
# - B ><---> User T-series Engl Metr LKFG
in out
1 Vault 1 1 1 1 1 28 0 1

END GEN- I NFO
*** Section RCHRES***

ACTIMVITY

<PLS > khkkkkkkkkkkkx ACtIVE Sectl ons EE R R I R I I R I R

# -

WWHM-Detention#4

# HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***

9/30/2024 1:21:04 PM

* k% %
* k% %

* k% %
* k% %

* k% %
* k% %
* % %

Page 25



1 1 0 0 0 0 0 0 0 0 0
END ACTIVITY
PRI NT- | NFO
<PLS > kkhkkhkkkhkkhhkkkhkhkkxkkrhhkkk*k Prlnt_flags IR R I 2k Sk S b O 2 PI VL
# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB PI VL
1 4 0 0 0 0 0 0 0 0 0 1
END PRI NT- | NFO
HYDR- PARML
RCHRES Fl ags for each HYDR Section
# - # VCAL A2 A3 ODFVFG for each *** ODGTFG for each
FG FG FG FG possible exit *** possible exit
* * * * * * * * * * * * * *
1 0 1 0 O 4 0 0 0 O 0 0 0 0 O
END HYDR- PARML
HYDR- PARM2
# - # FTABNO LEN DELTH STCOR KS
<------ Y S Y S Y S Y S Y S ><- - - -
1 1 0.02 0.0 0.0 0.5
END HYDR- PARM2
HYDR- I NI T
RCHRES Initial conditions for each HYDR section
# - # *F** VOL Initial value of COLI ND Initial v
*** ac-ft for each possible exit for each po
<-mm - - - S><ammmm - > SR T SRR SR S IR
1 0 4.0 0.0 0.0 0.0 0.0 0.0 0.0
END HYDR- I NI'T
END RCHRES
SPEC- ACTI ONS
END SPEC- ACTI ONS
FTABLES
FTABLE 1
92 4
Dept h Area Volume CQutflowl Velocity Travel Time***
(ft) (acres) (acre-ft) (cfs) (ft/sec) (M nutes) ***
0. 000000 0.146465 0.000000 0.000000
0.077778 0.146465 0.011392 0.010955
0. 155556 0.146465 0.022783 0.015493
0.233333 0.146465 0.034175 0.018974
0.311111 O0.146465 0.045567 0.021910
0.388889 0.146465 0.056958 0.024496
0. 466667 0.146465 0.068350 0.026834
0. 544444 0. 146465 0.079742 0.028984
0. 622222 0.146465 0.091134 0.030985
0. 700000 0.146465 0.102525 0.032865
0.777778 0.146465 0.113917 0.034642
0. 855556 0.146465 0.125309 0.036333
0.933333 0.146465 0.136700 0.037949
1. 011111 0. 146465 0.148092 0.039498
1.088889 0.146465 0.159484 0.040989
1.166667 0.146465 0.170875 0.042428
1. 244444 0.146465 0.182267 0.043820
1.322222 0.146465 0.193659 0.045168
1.400000 O0.146465 0.205051 0.046478
1.477778 0.146465 0.216442 0.047751
1.555556 0.146465 0.227834 0.048992
1.633333 0.146465 0.239226 0.050202
1.711111 0.146465 0.250617 0.051383
1.788889 0.146465 0.262009 0.052538
1.866667 0.146465 0.273401 0.055134
1.944444 0. 146465 0.284792 0.057365
2.022222 0.146465 0.296184 0.059217
2.100000 0.146465 0.307576 0.060903
2.177778 0.146465 0.318967 0.062484
2.255556 0.146465 0.330359 0.063990
2.333333 0.146465 0.341751 0.068223
2.411111 0. 146465 0.353143 0.071921
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. 488889
. 566667
. 644444
. 122222
. 800000
. 877778
. 955556
. 033333
. 111111
. 188889
. 266667
. 344444
. 422222
. 500000
. 577778
. 655556
. 733333
. 811111
. 888889
. 966667
. 044444
. 122222
. 200000
277778
. 355556
. 433333
. 511111
. 588889
. 666667
. 144444
. 822222
. 900000
.977778
. 055556
. 133333
. 211111
. 288889
. 366667
. 444444
. 522222
. 600000
. 677778
. 755556
. 833333
. 911111
. 988889
. 066667
. 144444
. 222222
. 300000
. 377778
. 455556
. 533333
. 611111
. 688889
. 7166667
. 844444
. 922222
. 000000
.077778
END FTABL
END FTABLES

NN TN DRBRMDMDIMDIADRAMDIMDIADRADRADINDINOWWWWWWWWWWWWNNNNNNDN

EXT SOURCES
<- Vol une- >

<Nane> #
VDM 2
V\DM 2
V\DM 1
DM 1

. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
. 146465
E 1

[eoleoleololololololololololololololololololololololololojololololololololololololololololololololojolololololololololoN ol o)

<Menber > SsysSgap<--Muilt-->Tran <-Target

PEPPPO0000000000000000000000000000000000000000000000000000000

. 364534
. 375926

387318
398709
410101
421493
432884
444276
455668
467059
478451
489843
501235
512626
524018
535410
546801
558193
569585
580976
592368
603760
615152
626543
637935
649327
660718
672110
683502
694893
706285
717677
729068
740460
751852
763244
774635
786027
797419
808810
820202
831594
842985
854377
865769
877160
888552
899944
911336
922727
934119
945511
956902
968294
979686
991077
002469

. 013861
. 025253
. 036644

[(eNocNecNeoNo R NENENENNORONONONO F-NGEMN V JeolololololololololololololololololololololojololololololojolololololololololoN ol o)

. 074821
. 077387
. 079748
. 081963
. 084066
. 086078
. 088015
. 089886
. 091701
. 093465
. 095184
. 096861
. 098501
. 100106
. 101680
. 103223
. 104739
. 106228
. 107997
. 110690
. 113848
. 117320
. 121028
. 124917
. 128947
. 133086
. 137308
. 141590
. 145912
. 150257
. 154607
. 159379
. 164493
. 169730
. 175087
. 180561
. 203816
. 210964
. 218256
. 276614
. 727186
. 407708
. 227147
. 110861
. 982349
. 768193
. 410252
. 882079
. 208478
. 573276
. 875294
. 164241
. 441682
. 708895
. 966936
. 216691
. 458913
. 694245
. 923246
. 146402

<Nanme> # tem strg<-factor->strg <Nane>

PREC
PREC
EVAP
EVAP

WWHM-Detention#4

ENGL
ENGL
ENGL
ENGL

1
1
0.76
0.76

PERLND
| MPLND
PERLND
| MPLND

vol s>
# #
1 999
1 999
1 999
1 999
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EXTNL

EXTNL
EXTNL

<- Menber - >
<Nanme> # #
PREC

PREC

PETI NP
PETI NP
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END EXT SOURCES

EXT TARCETS

<-Vol une-> <-Gp>
<Nanme> #

RCHRES 1 HYDR
RCHRES 1 HYDR
corY 1 QUTPUT
CoOPY 501 QUTPUT
END EXT TARGETS

MASS- LI NK
<Vol ume> <-Gp>
<Nane>
MASS- LI NK
PERLND PWATER
END MASS- LI NK

MASS- LI NK
PERLND PWATER
END MASS- LI NK

MASS- LI NK
| MPLND | WATER
END MASS- LI NK

MASS- LI NK
PERLND PWATER
END MASS- LI NK

MASS- LI NK
PERLND PWATER
END MASS- LI NK

MASS- LI NK
| MPLND | WATER
END MASS- LI NK
MASS- LI NK
RCHRES ROFLOW
END MASS- LI NK
END MASS- LI NK

END RUN

WWHM-Detention#4

<- Menber-><--Mil t-->Tran <-Vol une->
<Name> # #<-factor->strg <Nanme> #

RO
STACE
MEAN
MEAN

<-Menber-><--Mul t-->
<Nanme> # #<-factor->

2
SURO

SURO
15

16
16

11
11
11
11

1

1

48. 4

48. 4

0. 083333

0. 083333

0. 083333

0. 083333

0. 083333

0. 083333

WM 1000
WM 1001
VDM 701
VDM 801

<Tar get >
<Nane>

RCHRES

RCHRES

RCHRES

CorPY

CorPY

CoPY

CorPY
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<Member > Tsys Tgap Amd ***

<Nanme> temstrg strg***
FLOW ENGL REPL
STAG ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL

<-G p> <- Menber - >***
<Name> # #***

I NFLOW | VOL

I NFLOW | VOL

I NFLOW | VOL

I NPUT MEAN

I NPUT MEAN

I NPUT MEAN

I NPUT MEAN
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Disclaimer

Legal Notice

This program and accompanying documentation are provided 'as-is' without warranty of any kind. The
entire risk regarding the performance and results of this program is assumed by End User. Clear
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either
expressed or implied, including but not limited to implied warranties of program and accompanying
documentation. In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever
(including without limitation to damages for loss of business profits, loss of business information,
business interruption, and the like) arising out of the use of, or inability to use this program even

if Clear Creek Solutions Inc. or their authorized representatives have been advised of the
possibility of such damages. Software Copyright © by : Clear Creek Solutions, Inc. 2005-2024; All
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd. Ste F
Olympia, WA. 98501

Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com
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Appendix C

Operations and Maintenance Manual

Note: Inspection of private on-site stormwater facilities and BMP’s to be performed at
minimum annually by a certified inspector/contractor. Subsequent maintenance shall be
performed as required based on inspection results and maintenance triggers as outlined in the
2019 Stormwater Maintenance Manual for Western Washington (SWMMWW). Steven
Richardson (Kaykol Holdings, LLC) will be responsible for maintenance and operation of the on-
site stormwater system.



Maintenance Standards

If the fence has been damaged or visibility reduced, it shall be repaired or replaced immediately and
visibility restored.

BMP C105: Stabilized Construction Access

Purpose

Stabilized construction accesses are established to reduce the amount of sediment transported onto
paved roads outside the project site by vehicles or equipment. This is done by constructing a sta-
bilized pad of quarry spalls at entrances and exits for project sites.

Conditions of Use

Construction accesses shall be stabilized wherever traffic will be entering or leaving a construction
site if paved roads or other paved areas are within 1,000 feet of the site.

For residential subdivision construction sites, provide a stabilized construction access for each res-
idence, rather than only at the main subdivision entrance. Stabilized surfaces shall be of sufficient
length/width to provide vehicle access/parking, based on lot size and configuration.

On large commercial, highway, and road projects, the designer should include enough extra mater-
ials in the contract to allow for additional stabilized accesses not shown in the initial Construction
SWPPP. ltis difficult to determine exactly where access to these projects will take place; additional
materials will enable the contractor to install them where needed.

Design and Installation Specifications

See Figure II-3.1: Stabilized Construction Access for details. Note: the 100’ minimum length of the
access shall be reduced to the maximum practicable size when the size or configuration of the site
does not allow the full length (100°).

Construct stabilized construction accesses with a 12-inch thick pad of 4-inch to 8-inch quarry spalls,
a 4-inch course of asphalt treated base (ATB), or use existing pavement. Do not use crushed con-
crete, cement, or calcium chloride for construction access stabilization because these products raise
pH levels in stormwater and concrete discharge to waters of the State is prohibited.

A separation geotextile shall be placed under the spalls to prevent fine sediment from pumping up
into the rock pad. The geotextile shall meet the standards listed in Table |1-3.2: Stabilized Con-
struction Access Geotextile Standards.

Table 11-3.2: Stabilized Construction Access
Geotextile Standards

Geotextile Property Required Value

Grab Tensile Strength (ASTM D4751) 200 psi min.
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Table 11-3.2: Stabilized Construction Access
Geotextile Standards (continued)

Geotextile Property Required Value

Grab Tensile Elongation (ASTM D4632) 30% max.
Mullen Burst Strength (ASTM D3786-80a) | 400 psi min.
AOS (ASTM D4751) 20-45 (U.S. standard sieve size)

« Consider early installation of the first lift of asphalt in areas that will be paved; this can be used
as a stabilized access. Also consider the installation of excess concrete as a stabilized access.
During large concrete pours, excess concrete is often available for this purpose.

« Fencing (see BMP C103: High-Visibility Fence) shall be installed as necessary to restrict
traffic to the construction access.

« Whenever possible, the access shall be constructed on a firm, compacted subgrade. This can
substantially increase the effectiveness of the pad and reduce the need for maintenance.

« Construction accesses should avoid crossing existing sidewalks and back of walk drains if at
all possible. If a construction access must cross a sidewalk or back of walk drain, the full length
of the sidewalk and back of walk drain must be covered and protected from sediment leaving
the site.

Alternative Material Specification

WSDOT has raised safety concerns about the Quarry Spall rock specified above. WSDOT observes
that the 4-inch to 8-inch rock sizes can become trapped between Dually truck tires, and then
released off-site at highway speeds. WSDOT has chosen to use a modified specification for the rock
while continuously verifying that the Stabilized Construction Access remains effective. To remain
effective, the BMP must prevent sediment from migrating off site. To date, there has been no per-
formance testing to verify operation of this new specification. Jurisdictions may use the alternative
specification, but must perform increased off-site inspection if they use, or allow others to use, it.

Stabilized Construction Accesses may use material that meets the requirements of WSDOT's Stand-
ard Specifications for Road, Bridge, and Municipal Construction Section 9-03.9(1) (WSDOT, 2016)
for ballast except for the following special requirements.

The grading and quality requirements are listed in Table 11-3.3: Stabilized Construction Access
Alternative Material Requirements.

Table 11-3.3: Stabilized
Construction Access
Alternative Material

Requirements

Sieve Size Percent Passing

25" 99-100
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Table 11-3.3: Stabilized
Construction Access
Alternative Material

Requirements
(continued)
Sieve Size Percent Passing

2" 65-100

" 40-80

No. 4 5 max.

No. 100 0-2

% Fracture 75 min.

All percentages are by weight.
The sand equivalent value and dust ratio requirements do not apply.

The fracture requirement shall be at least one fractured face and will apply the combined
aggregate retained on the No. 4 sieve in accordance with FOP for AASHTO T 335.

Maintenance Standards

Quarry spalls shall be added if the pad is no longer in accordance with the specifications.

If the access is not preventing sediment from being tracked onto pavement, then alternative
measures to keep the streets free of sediment shall be used. This may include replace-
ment/cleaning of the existing quarry spalls, street sweeping, an increase in the dimensions of
the access, or the installation of BMP C106: Wheel Wash.

Any sediment that is tracked onto pavement shall be removed by shoveling or street sweep-
ing. The sediment collected by sweeping shall be removed or stabilized on site. The pavement
shall not be cleaned by washing down the street, except when high efficiency sweeping is inef-
fective and there is a threat to public safety. If it is necessary to wash the streets, the con-
struction of a small sump to contain the wash water shall be considered. The sediment would
then be washed into the sump where it can be controlled.

Perform street sweeping by hand or with a high efficiency sweeper. Do not use a non-high effi-
ciency mechanical sweeper because this creates dust and throws soils into storm systems or
conveyance ditches.

Any quarry spalls that are loosened from the pad, which end up on the roadway shall be
removed immediately.

If vehicles are entering or exiting the site at points other than the construction access(es),
BMP C103: High-Visibility Fence shall be installed to control traffic.
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« Upon project completion and site stabilization, all construction accesses intended as per-
manent access for maintenance shall be permanently stabilized.
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Figure 11-3.1: Stabilized Construction Access

NOT TO SCALE

100" min.

Install driveway
culvert if there is a

roadside ditch present 4" - 8" quarry

spalls

Geotextile

&
Notes: } 15" min.
1. Driveway shall meet 12" minimum thickness

the requirements of the
permitting agency.

2. Itis recommended that Provide full width
the access be crowned of ingress/egress
so that runoff drains off area
the pad.

- e
a Stabilized Construction Access
A

Revised June 2018
DEPARTMENT OF

E C O L O G Y Please see hitp://www.ecy. wa.gov/copyright. html for copyright notice including permissions,
State of Washington limitation of liability, and disclaimer.
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Approved as Functionally Equivalent

Ecology has approved products as able to meet the requirements of this BMP. The products did not
pass through the Technology Assessment Protocol — Ecology (TAPE) process. Local jurisdictions
may choose not to accept these products, or may require additional testing prior to consideration for
local use. Products that Ecology has approved as functionally equivalent are available for review on
Ecology’s website at:

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-per-
mittee-guidance-resources/Emerging-stormwater-treatment-technologies
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BMP C125: Topsoiling / Composting

Purpose

Topsoiling and composting provide a suitable growth medium for final site stabilization with veget-
ation. While not a permanent cover practice in itself, topsoiling and composting are an integral com-
ponent of providing permanent cover in those areas where there is an unsuitable soil surface for
plant growth. Use this BMP in conjunction with other BMPs such as BMP C120: Temporary and Per-
manent Seeding, BMP C121: Mulching, or BMP C124: Sodding. Implementation of this BMP may
meet the post-construction requirements of BMP T5.13: Post-Construction Soil Quality and Depth.

Native soils and disturbed soils that have been organically amended not only retain much more
stormwater, but also serve as effective biofilters for urban pollutants and, by supporting more vig-
orous plant growth, reduce the water, fertilizer and pesticides needed to support installed land-
scapes. Topsoil does not include any subsoils but only the material from the top several inches
including organic debris.

Conditions of Use

« Permanent landscaped areas shall contain healthy topsoil that reduces the need for fertilizers,
improves overall topsoil quality, provides for better vegetative health and vitality, improves
hydrologic characteristics, and reduces the need for irrigation.

« Leave native soils and the duff layer undisturbed to the maximum extent practicable. Stripping
of existing, properly functioning soil system and vegetation for the purpose of topsoiling during
construction is not acceptable. Preserve existing soil systems in undisturbed and uncom-
pacted conditions if functioning properly.

« Areas that already have good topsoil, such as undisturbed areas, do not require soil amend-
ments.

« Restore, to the maximum extent practical, native soils disturbed during clearing and grading to
a condition equal to or better than the original site condition’s moisture-holding capacity. Use
on-site native topsoil, incorporate amendments into on-site soil, or import blended topsoil to
meet this requirement.

« Topsoiling is a required procedure when establishing vegetation on shallow soils, and soils of
critically low pH (high acid) levels.

« Beware of where the topsoil comes from, and what vegetation was on site before disturbance.
Invasive plant seeds may be included and could cause problems for establishing native plants,
landscaped areas, or grasses.

« Topsoil from the site will contain mycorrhizal bacteria that are necessary for healthy root
growth and nutrient transfer. These native mycorrhiza are acclimated to the site and will
provide optimum conditions for establishing grasses. Use commercially available mycorrhiza
products when using off-site topsoil.
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Design and Installation Specifications

Meet the following requirements for disturbed areas that will be developed as lawn or landscaped
areas at the completed project site:

« Maximize the depth of the topsoil wherever possible to provide the maximum possible infilt-
ration capacity and beneficial growth medium. Topsoil shall have:

o A minimum depth of 8-inches. Scarify subsoils below the topsoil layer at least 4-inches
with some incorporation of the upper material to avoid stratified layers, where feasible.
Ripping or re-structuring the subgrade may also provide additional benefits regarding
the overall infiltration and interflow dynamics of the soil system.

o A minimum organic content of 10% dry weight in planting beds, and 5% organic matter
content in turf areas. Incorporate organic amendments to a minimum 8-inch depth
except where tree roots or other natural features limit the depth of incorporation.

o A pH between 6.0 and 8.0 or matching the pH of the undisturbed soil.

o If blended topsoil is imported, then fines should be limited to 25 percent passing through
a 200 sieve.

« Mulch planting beds with 2 inches of organic material

« Accomplish the required organic content, depth, and pH by returning native topsoil to the site,
importing topsoil of sufficient organic content, and/or incorporating organic amendments.
When using the option of incorporating amendments to meet the organic content requirement,
use compost that meets the compost specification for Bioretention (See BMP T7.30: Biore-
tention), with the exception that the compost may have up to 35% biosolids or manure.

« Sections 3 through 7 of Building Soil: Guidelines and Resources for Implementing Soil Quality
and Depth BMP T5.13 in WDOE Stormwater Management Manual for Western Washington
(Stenn et al., 2016), provides useful guidance for implementing whichever option is chosen. It
includes guidance for pre-approved default strategies and guidance for custom strategies.
Check with your local jurisdiction concerning its acceptance of this guidance.

« The final composition and construction of the soil system will result in a natural selection or
favoring of certain plant species over time. For example, incorporation of topsoil may favor
grasses, while layering with mildly acidic, high-carbon amendments may favor more woody
vegetation.

« Allow sufficient time in scheduling for topsoil spreading prior to seeding, sodding, or planting.

« Take care when applying top soil to subsoils with contrasting textures. Sandy topsoil over
clayey subsoil is a particularly poor combination, as water creeps along the junction between
the soil layers and causes the topsoil to slough. If topsoil and subsoil are not properly bonded,
water will not infiltrate the soil profile evenly and it will be difficult to establish vegetation. The
best method to promote bonding is to actually work the topsoil into the layer below for a depth
of atleast 6 inches.

« Field exploration of the site shall be made to determine if there is surface soil of sufficient
quantity and quality to justify stripping. Topsoil shall be friable and loamy (loam, sandy loam,
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silt loam, sandy clay loam, and clay loam). Avoid areas of natural ground water recharge.

« Stripping shall be confined to the immediate construction area. A 4-inch to 6-inch stripping
depth is common, but depth may vary depending on the particular soil. All surface runoff con-
trol structures shall be in place prior to stripping.

« Do not place topsoil while in a frozen or muddy condition, when the subgrade is excessively
wet, or when conditions exist that may otherwise be detrimental to proper grading or pro-
posed sodding or seeding.

« Inany areas requiring grading, remove and stockpile the duff layer and topsoil on site in a des-
ignated, controlled area, not adjacent to public resources and critical areas. Reapply stock-
piled topsoil to other portions of the site where feasible.

« Locate the topsoil stockpile so that it meets specifications and does not interfere with work on
the site. It may be possible to locate more than one pile in proximity to areas where topsoil will
be used.

« Stockpiling of topsoil shall occur in the following manner:
o Side slopes of the stockpile shall not exceed 2H:1V.
o Between October 1 and April 30:
= Aninterceptor dike with gravel outlet and silt fence shall surround all topsoil.

= Within 2 days complete erosion control seeding, or covering stockpiles with clear
plastic, or other mulching materials.

o Between May 1 and September 30:

= Aninterceptor dike with gravel outlet and silt fence shall surround all topsoil if the
stockpile will remain in place for a longer period of time than active construction
grading.

m Within 7 days complete erosion control seeding, or covering stockpiles with clear
plastic, or other mulching materials.

« When native topsoil is to be stockpiled and reused the following should apply to ensure that
the mycorrhizal bacterial, earthworms, and other beneficial organisms will not be destroyed:

o Re-install topsoil within 4 to 6 weeks.
o Do not allow the saturation of topsoil with water.

o Do not use plastic covering.

Maintenance Standards

« Inspect stockpiles regularly, especially after large storm events. Stabilize any areas that have
eroded.

« Establish soil quality and depth toward the end of construction and once established, protect
from compaction, such as from large machinery use, and from erosion.
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« Plant and mulch soil after installation.
« Leave plant debris or its equivalent on the soil surface to replenish organic matter.

« Reduce and adjust, where possible, the use of irrigation, fertilizers, herbicides and pesticides,
rather than continuing to implement formerly established practices.
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BMP C160: Certified Erosion and Sediment Control
Lead

Purpose

The project proponent designates at least one person as the responsible representative in charge of
erosion and sediment control (ESC), and water quality protection. The designated person shall be
responsible for ensuring compliance with all local, state, and federal erosion and sediment control
and water quality requirements. Construction sites one acre or larger that discharge to waters of the
State must designate a Certified Erosion and Sediment Control Lead (CESCL) as the responsible
representative.

Conditions of Use

A CESCL shall be made available on projects one acre or larger that discharge stormwater to sur-
face waters of the state. Sites less than one acre may have a person without CESCL certification
conduct inspections.

The CESCL shall:

« Have a current certificate proving attendance in an erosion and sediment control training
course that meets the minimum ESC training and certification requirements established by
Ecology.

Ecology has provided the minimum requirements for CESCL course training, as well as a list
of ESC training and certification providers at:

https://ecology.wa.gov/Regulations-Permits/Permits-certifications/Certified-erosion-sed-
iment-control

OR

« Be a Certified Professional in Erosion and Sediment Control (CPESC). For additional inform-
ation go to:

http://www.envirocertintl.org/cpesc/

Specifications

o CESCL certification shall remain valid for three years.

« The CESCL shall have authority to act on behalf of the contractor or project proponent and
shall be available, or on-call, 24 hours per day throughout the period of construction.

o The Construction SWPPP shall include the name, telephone number, fax number, and
address of the designated CESCL. See |I-2 Construction Stormwater Pollution Prevention
Plans (Construction SWPPPs).

« A CESCL may provide inspection and compliance services for multiple construction projects
in the same geographic region, but must be on site whenever earthwork activities are
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occurring that could generate release of turbid water.

« Duties and responsibilities of the CESCL shall include, but are not limited to the following:

o

Maintaining a permit file on site at all times which includes the Construction SWPPP
and any associated permits and plans.

Directing BMP installation, inspection, maintenance, modification, and removal.

Updating all project drawings and the Construction SWPPP with changes made.

Completing any sampling requirements including reporting results using electronic Dis-
charge Monitoring Reports (WebDMR).

Facilitate, participate in, and take corrective actions resulting from inspections per-
formed by outside agencies or the owner.

Keeping daily logs, and inspection reports. Inspection reports should include:

Inspection date/time.

Weather information; general conditions during inspection and approximate
amount of precipitation since the last inspection.

Visual monitoring results, including a description of discharged stormwater. The
presence of suspended sediment, turbid water, discoloration, and oil sheen shall
be noted, as applicable.

Any water quality monitoring performed during inspection.

General comments and notes, including a brief description of any BMP repairs,
maintenance or installations made as a result of the inspection.

A summary or list of all BMPs implemented, including observations of all
erosion/sediment control structures or practices. The following shall be noted:

1. Locations of BMPs inspected.

2. Locations of BMPs that need maintenance.

3. Locations of BMPs that failed to operate as designed or intended.
4

. Locations of where additional or different BMPs are required.

BMP C162: Scheduling

Purpose

Sequencing a construction project reduces the amount and duration of soil exposed to erosion by
wind, rain, runoff, and vehicle tracking.
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Conditions of Use

The construction sequence schedule is an orderly listing of all major land-disturbing activities
together with the necessary erosion and sedimentation control measures planned for the project.
This type of schedule guides the contractor on work to be done before other work is started so that
serious erosion and sedimentation problems can be avoided.

Following a specified work schedule that coordinates the timing of land-disturbing activities and the
installation of control measures is perhaps the most cost-effective way of controlling erosion during
construction. The removal of ground cover leaves a site vulnerable to erosion. Construction sequen-
cing that limits land clearing, provides timely installation of erosion and sedimentation controls, and
restores protective cover quickly can significantly reduce the erosion potential of a site.

Design Considerations

« Minimize construction during rainy periods.

« Schedule projects to disturb only small portions of the site at any one time. Complete grading
as soon as possible. Immediately stabilize the disturbed portion before grading the next por-
tion. Practice staged seeding in order to revegetate cut and fill slopes as the work progresses.
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BMP C205: Subsurface Drains

Purpose

The purpose of subsurface drains is to intercept, collect, and convey ground water to a satisfactory
outlet, using a perforated pipe or other conduit below the ground surface. Subsurface drains are also
known as “french drains.” The perforated pipe provides a dewatering mechanism to drain excess-
ively wet soils, provide a stable base for construction, improve stability of structures with shallow
foundations, or to reduce hydrostatic pressure to improve slope stability.

Conditions of Use

Use subsurface drains when excessive water must be removed from the soil. The soil permeability,
depth to water table, and impervious layers are all factors which may govern the use of subsurface
drains.

Design and Installation Specifications

Subsurface Drain Type: Relief Drains

Relief drains are used to lower the water table in large, relatively flat areas, improve the growth of
vegetation, or to remove surface water.

Relief drains are installed along a slope and drain in the direction of the slope.

Relief drains can be installed in a grid pattern, a herringbone pattern, or a random pattern.

Subsurface Drain Type: Interceptor Drains

Interceptor drains are used to remove excess ground water from a slope, stabilize steep slopes, and
lower the water table immediately below a slope to prevent the soil from becoming saturated.

Interceptor drains are installed perpendicular to a slope and drain to the side of the slope.
Interceptor drains usually consist of a single pipe or series of single pipes instead of a patterned lay-

out.

Subsurface Drain Depth and Spacing

« The depth of a subsurface drain is determined primarily by the depth to which the water table
is to be lowered or the depth to a confining layer. For practical reasons, the maximum depth is
usually limited to 6 feet, with a minimum cover of 2 feet to protect the conduit.

« The soil should have depth and sufficient permeability to permit installation of an effective
drainage system at a depth of 2 to 6 feet.
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Subsurface Drain Sizing and Placement

The quantity and quality of discharge needs to be accounted for in the receiving stream (addi-
tional detention may be required).

The size of a subsurface drain is determined by first calculating the maximum rate of ground
water flow to be intercepted, and then choosing a subsurface drain pipe (or pipes) with
enough capacity to convey that flow. Therefore, it is good practice to make complete sub-
surface investigations, including hydraulic conductivity of the soil, before designing a sub-
surface drainage system.

Size subsurface drains to carry the required capacity without pressure flow. Minimum dia-
meter for a subsurface drain is 4 inches.

The minimum velocity in the pipe required to prevent silting is 1.4 ft/sec. Grade the subsurface
drain to achieve this velocity at a minimum. The maximum allowable velocity using a sand-
gravel filter or envelope is 9 ft/sec.

Filter material and fabric shall be used around all drains for proper bedding and filtration of fine
materials. Envelopes and filters should surround the drain to a minimum of 3-inch thickness.

The trench shall be constructed on a continuous grade with no reverse grades or low spots.

Soft or yielding soils under the subsurface drain shall be stabilized with gravel or other suitable
material.

Backfilling shall be done immediately after placement of the pipe. No sections of pipe shall
remain uncovered overnight or during a rainstorm. Backfill material shall be placed in the
trench in such a manner that the drain pipe is not displaced or damaged.

Do not install permanent drains near trees to avoid the tree roots that tend to clog the line. Use
solid pipe with watertight connections where it is necessary to pass a subsurface drainage sys-
tem through a stand of trees.

Subsurface Drain Outlets

An adequate outlet for the subsurface drain must be available either by gravity or by pumping.

The outlet of the subsurface drain shall empty into a sediment trapping BMP through a catch
basin. If free of sediment, it can then empty into a receiving channel, swale, or stable veget-
ated area adequately protected from erosion and undermining.

Ensure that the outlet of a subsurface drain empties into a channel or other watercourse
above the normal water level.

Secure an animal guard to the outlet end of the pipe to keep out rodents.

Use outlet pipe of corrugated metal, cast iron, or heavy-duty plastic without perforations and
at least 10 feet long. Do not use an envelope or filter material around the outlet pipe, and bury
at least two-thirds of the pipe length.
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« When outlet velocities exceed those allowable for the receiving stream, outlet protection must
be provided.

Maintenance Standards

Subsurface drains shall be checked periodically to ensure that they are free-flowing and not clogged
with sediment or roots.

« The outlet shall be kept clean and free of debris.
« Surface inlets shall be kept open and free of sediment and other debris.

« Treeslocated too close to a subsurface drain often clog the system with their roots. If a drain
becomes clogged, relocate the drain or remove the trees as a last resort. Drain placement
should be planned to minimize this problem.

« Where drains are crossed by heavy vehicles, the line shall be checked to ensure that it is not
crushed.
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BMP C220: Inlet Protection

Purpose

Inlet protection prevents coarse sediment from entering drainage systems prior to permanent sta-
bilization of the disturbed area.

Conditions of Use

Use inlet protection at inlets that are operational before permanent stabilization of the disturbed
areas that contribute runoff to the inlet. Provide protection for all storm drain inlets downslope and
within 500 feet of a disturbed or construction area, unless those inlets are preceded by a sediment
trapping BMP.

Also consider inlet protection for lawn and yard drains on new home construction. These small and
numerous drains coupled with lack of gutters can add significant amounts of sediment into the roof
drain system. If possible, delay installing lawn and yard drains until just before landscaping, or cap
these drains to prevent sediment from entering the system until completion of landscaping. Provide
18-inches of sod around each finished lawn and yard drain.

Table 11-3.10: Storm Drain Inlet Protection lists several options for inlet protection. All of the methods
for inlet protection tend to plug and require a high frequency of maintenance. Limit contributing drain-
age areas for an individual inlet to one acre or less. If possible, provide emergency overflows with
additional end-of-pipe treatment where stormwater ponding would cause a hazard.
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Table 11-3.10: Storm Drain Inlet Protection

Applicable for

Type of 'T"et Pro- Emergency Paved/ Earthen Sur- Conditions of Use
tection Overflow
faces
Drop Inlet Protection
Excavated drop Yes, .temporary Appllgablg for heavy flows. !Easy
. . flooding may Earthen to maintain. Large area requirement:
inlet protection .
occur 30'x30'/acre
Block and gravel .
drop inlet pro- Yes Paved or Earthen Appllcable for heavy concentrated flows.
. Will not pond.
tection
Gravel and wire Applicable for heavy concentrated flows
drop inlet pro- No PavedorEarthen | \vii pond. Can withstand traffic.
tection
Catch basinfilters | Yes Paved or Earthen Frequent maintenance required.
Curb Inlet Protection

iment trap

Curb inlet pro- . .

tection with Small capacity Paved U§ed for sturdy, more compact install-
. overflow ation.

wooden weir

Block and gravel

curb inlet pro- Yes Paved Sturdy, but limited filtration.

tection

Culvert Inlet Protection

Culvertinlet sed- N/A N/A 18 month expected life.

Design and Installation Specifications

Excavated Drop Inlet Protection

Excavated drop inlet protection consists of an excavated impoundment around the storm drain inlet.
Sediment settles out of the stormwater prior to entering the storm drain. Design and installation spe-
cifications for excavated drop inlet protection include:

« Provide a depth of 1-2 ft as measured from the crest of the inlet structure.

« Slope sides of excavation should be no steeper than 2H:1V.

o Minimum volume of excavation is 35 cubic yards.

» Shape the excavation to fit the site, with the longest dimension oriented toward the longest

inflow area.

« Install provisions for draining to prevent standing water.

o Clearthe are

a of all debiris.
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Grade the approach to the inlet uniformly.

Drill weep holes into the side of the inlet.

Protect weep holes with screen wire and washed aggregate.
Seal weep holes when removing structure and stabilizing area.

Build atemporary dike, if necessary, to the down slope side of the structure to prevent bypass
flow.

Block and Gravel Filter

A block and gravelfilter is a barrier formed around the inlet with standard concrete blocks and gravel.
See Figure 1I-3.17: Block and Gravel Filter. Design and installation specifications for block gravel fil-

ters include:

Provide a height of 1 to 2 feet above the inlet.
Recess the first row of blocks 2-inches into the ground for stability.

Support subsequent courses by placing a pressure treated wood 2x4 through the block open-
ing.

Do not use mortar.
Lay some blocks in the bottom row on their side to allow for dewatering the pool.
Place hardware cloth or comparable wire mesh with %2-inch openings over all block openings.
Place gravel to just below the top of blocks on slopes of 2H:1V or flatter.
An alternative design is a gravel berm surrounding the inlet, as follows:
o Provide a slope of 3H:1V on the upstream side of the berm.
o Provide a slope of 2H:1V on the downstream side of the berm.
o Provide a 1-foot wide level stone area between the gravel berm and the inlet.
o Use stones 3 inches in diameter or larger on the upstream slope of the berm.

o Use gravel 2- to %-inch at a minimum thickness of 1-foot on the downstream slope of
the berm.
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Figure 11-3.17: Block and Gravel Filter
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1. Drop inlet sediment barriers are to be used for small, nearly level drainage areas. (less
than 5%)
2. Excavate a basin of sufficient size adjacent to the drop inlet.
3. The top of the structure (ponding height) must be well below the ground elevation
downslope to prevent runoff from bypassing the inlet. A temporary dike may be
necessary on the downslope side of the structure.

Concrete block

Gravel backfill
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Gravel and Wire Mesh Filter

Gravel and wire mesh filters are gravel barriers placed over the top of the inlet. This method does not
provide an overflow. Design and installation specifications for gravel and wire mesh filters include:

« Use a hardware cloth or comparable wire mesh with %2-inch openings.

o Place wire mesh over the drop inlet so that the wire extends a minimum of 1-foot bey-
ond each side of the inlet structure.

o Qverlap the strips if more than one strip of mesh is necessary.
« Place coarse aggregate over the wire mesh.
o Provide at least a 12-inch depth of aggregate over the entire inlet opening and extend at

least 18-inches on all sides.

Catch Basin Filters

Catch basin filters are designed by manufacturers for construction sites. The limited sediment stor-
age capacity increases the amount of inspection and maintenance required, which may be daily for
heavy sediment loads. To reduce maintenance requirements, combine a catch basin filter with
another type of inlet protection. This type of inlet protection provides flow bypass without overflow
and therefore may be a better method for inlets located along active rights-of-way. Design and install-
ation specifications for catch basin filters include:

« Provides 5 cubic feet of storage.
« Requires dewatering provisions.
« Provides a high-flow bypass that will not clog under normal use at a construction site.

« Insert the catch basin filter in the catch basin just below the grating.

Curb Inlet Protection with Wooden Weir

Curb inlet protection with wooden weir is an option that consists of a barrier formed around a curb
inlet with a wooden frame and gravel. Design and installation specifications for curb inlet protection
with wooden weirs include:

« Use wire mesh with 2-inch openings.

» Use extra strength filter cloth.

« Constructaframe.

« Attach the wire and filter fabric to the frame.

« Pile coarse washed aggregate against the wire and fabric.

Place weight on the frame anchors.
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Block and Gravel Curb Inlet Protection

Block and gravel curb inlet protection is a barrier formed around a curb inlet with concrete blocks and
gravel. See Figure 11-3.18: Block and Gravel Curb Inlet Protection. Design and installation spe-
cifications for block and gravel curb inlet protection include:

Use wire mesh with ¥2-inch openings.

Place two concrete blocks on their sides abutting the curb at either side of the inlet opening.
These are spacer blocks.

Place a 2x4 stud through the outer holes of each spacer block to align the front blocks.
Place blocks on their sides across the front of the inlet and abutting the spacer blocks.
Place wire mesh over the outside vertical face.

Pile coarse aggregate against the wire to the top of the barrier.
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Figure 11-3.18: Block and Gravel Curb Inlet Protection
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Curb and Gutter Sediment Barrier

Curb and gutter sediment barrier is a sandbag or rock berm (riprap and aggregate) 3 feet high and 3
feet wide in a horseshoe shape. See Figure 11-3.19: Curb and Gutter Barrier. Design and installation
specifications for curb and gutter sediment barrier include:

« Construct a horseshoe shaped berm, faced with coarse aggregate if using riprap, 3 feet high
and 3 feet wide, at least 2 feet from the inlet.

« Construct a horseshoe shaped sedimentation trap on the upstream side of the berm. Size the
trap to sediment trap standards for protecting a culvert inlet.

2019 Stormwater Management Manual for Western Washington

Volume Il - Chapter 3 - Page 363



Figure 11-3.19: Curb and Gutter Barrier
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Maintenance Standards

« Inspect all forms of inlet protection frequently, especially after storm events. Clean and
replace clogged catch basin filters. For rock and gravel filters, pull away the rocks from the
inlet and clean or replace. An alternative approach would be to use the clogged rock as fill and
put fresh rock around the inlet.

« Do notwash sediment into storm drains while cleaning. Spread all excavated material evenly
over the surrounding land area or stockpile and stabilize as appropriate.

Approved as Functionally Equivalent

Ecology has approved products as able to meet the requirements of this BMP. The products did not
pass through the Technology Assessment Protocol — Ecology (TAPE) process. Local jurisdictions
may choose not to accept these products, or may require additional testing prior to consideration for
local use. Products that Ecology has approved as functionally equivalent are available for review on
Ecology’'s website at:

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-per-
mittee-guidance-resources/Emerging-stormwater-treatment-technologies
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BMP C233: Silt Fence

Purpose

Silt fence reduces the transport of coarse sediment from a construction site by providing a temporary
physical barrier to sediment and reducing the runoff velocities of overland flow.

Conditions of Use

Silt fence may be used downslope of all disturbed areas.

« Siltfence shall prevent sediment carried by runoff from going beneath, through, or over the
top of the silt fence, but shall allow the water to pass through the fence.

« Silt fence is not intended to treat concentrated flows, nor is it intended to treat substantial
amounts of overland flow. Convey any concentrated flows through the drainage systemto a
sediment trapping BMP.

« Do not construct silt fences in streams or use in V-shaped ditches. Silt fences do not provide
an adequate method of silt control for anything deeper than sheet or overland flow.
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Figure 11-3.22: Silt Fence
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Design and Installation Specifications

Use in combination with other construction stormwater BMPs.
Maximum slope steepness (perpendicular to the silt fence line) 1H:1V.
Maximum sheet or overland flow path length to the silt fence of 100 feet.
Do not allow flows greater than 0.5 cfs.

Use geotextile fabric that meets the following standards. All geotextile properties listed below
are minimum average roll values (i.e., the test result for any sampled roll in a lot shall meet or
exceed the values shown in Table 11-3.11: Geotextile Fabric Standards for Silt Fence):

Table 11-3.11: Geotextile Fabric Standards for Silt Fence

Geotextile Property Minimum Average Roll Value

0.60 mm maximum for slit film woven (#30 sieve).
Polymeric Mesh AOS

0.30 mm maximum for all other geotextile types (#50 sieve).
(ASTM D4751)

0.15 mm minimum for all fabric types (#100 sieve).

Water Permittivity
(ASTM D4491)

0.02 sec-1 minimum

Grab Tensile Strength | 180 Ibs. Minimum for extra strength fabric.
(ASTM D4632) 100 Ibs minimum for standard strength fabric.

Grab Tensile Strength
(ASTM D4632)

30% maximum

Ultraviolet Resistance
(ASTM D4355)

70% minimum

Support standard strength geotextiles with wire mesh, chicken wire, 2-inch x 2-inch wire,
safety fence, or jute mesh to increase the strength of the geotextile. Silt fence materials are
available that have synthetic mesh backing attached.

Silt fence material shall contain ultraviolet ray inhibitors and stabilizers to provide a minimum
of six months of expected usable construction life at a temperature range of 0°F to 120°F.

One-hundred percent biodegradable silt fence is available that is strong, long lasting, and can
be left in place after the project is completed, if permitted by the local jurisdiction.

Refer to Figure 11-3.22: Silt Fence for standard silt fence details. Include the following Stand-
ard Notes for silt fence on construction plans and specifications:

1. The Contractor shall install and maintain temporary silt fences at the locations shown in
the Plans.

2. Construct silt fences in areas of clearing, grading, or drainage prior to starting those
activities.
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10.

11.

The silt fence shall have a 2-feet min. and a 2'%-feet max. height above the original
ground surface.

The geotextile fabric shall be sewn together at the point of manufacture to form fabric
lengths as required. Locate all sewn seams at support posts. Alternatively, two sections
of silt fence can be overlapped, provided that the overlap is long enough and that the
adjacent silt fence sections are close enough together to prevent silt laden water from
escaping through the fence at the overlap.

Attach the geotextile fabric on the up-slope side of the posts and secure with staples,
wire, or in accordance with the manufacturer's recommendations. Attach the geotextile
fabric to the posts in a manner that reduces the potential for tearing.

Support the geotextile fabric with wire or plastic mesh, dependent on the properties of
the geotextile selected for use. If wire or plastic mesh is used, fasten the mesh securely
to the up-slope side of the posts with the geotextile fabric up-slope of the mesh.

Mesh support, if used, shall consist of steel wire with a maximum mesh spacing of 2-
inches, or a prefabricated polymeric mesh. The strength of the wire or polymeric mesh
shall be equivalent to or greater than 180 Ibs. grab tensile strength. The polymeric mesh
must be as resistant to the same level of ultraviolet radiation as the geotextile fabric it
supports.

Bury the bottom of the geotextile fabric 4-inches min. below the ground surface. Backfill
and tamp soil in place over the buried portion of the geotextile fabric, so that no flow can
pass beneath the silt fence and scouring cannot occur. When wire or polymeric back-up
support mesh is used, the wire or polymeric mesh shall extend into the ground 3-inches
min.

Drive or place the silt fence posts into the ground 18-inches min. A 12—inch min. depth
is allowed if topsoil or other soft subgrade soil is not present and 18-inches cannot be
reached. Increase fence post min. depths by 6 inches if the fence is located on slopes of
3H:1V or steeper and the slope is perpendicular to the fence. If required post depths
cannot be obtained, the posts shall be adequately secured by bracing or guying to pre-
vent overturning of the fence due to sediment loading.

Use wood, steel or equivalent posts. The spacing of the support posts shall be a max-
imum of 6-feet. Posts shall consist of either:

« Wood with minimum dimensions of 2 inches by 2 inches by 3 feet. Wood shall be
free of defects such as knots, splits, or gouges.

« No. 6 steel rebar or larger.
o ASTM A 120 steel pipe with a minimum diameter of 1-inch.
o U, T,L,orC shape steel posts with a minimum weight of 1.35 Ibs./ft.

« Other steel posts having equivalent strength and bending resistance to the post
sizes listed above.

Locate silt fences on contour as much as possible, except at the ends of the fence,
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where the fence shall be turned uphill such that the silt fence captures the runoff water
and prevents water from flowing around the end of the fence.

12. Ifthe fence must cross contours, with the exception of the ends of the fence, place
check dams perpendicular to the back of the fence to minimize concentrated flow and
erosion. The slope of the fence line where contours must be crossed shall not be
steeper than 3H:1V.

« Check dams shall be approximately 1-foot deep at the back of the fence. Check
dams shall be continued perpendicular to the fence at the same elevation until
the top of the check dam intercepts the ground surface behind the fence.

« Check dams shall consist of crushed surfacing base course, gravel backfill for
walls, or shoulder ballast. Check dams shall be located every 10 feet along the
fence where the fence must cross contours.

« Referto Figure 11-3.23: Silt Fence Installation by Slicing Method for slicing method details. The
following are specifications for silt fence installation using the slicing method:

1. The base of both end posts must be at least 2- to 4-inches above the top of the geo-
textile fabric on the middle posts for ditch checks to drain properly. Use a hand level or
string level, if necessary, to mark base points before installation.

2. Install posts 3- to 4-feet apart in critical retention areas and 6- to 7-feet apart in standard
applications.

3. Install posts 24-inches deep on the downstream side of the silt fence, and as close as
possible to the geotextile fabric, enabling posts to support the geotextile fabric from
upstream water pressure.

4. Install posts with the nipples facing away from the geotextile fabric.

5. Attach the geotextile fabric to each post with three ties, all spaced within the top 8-
inches of the fabric. Attach each tie diagonally 45 degrees through the fabric, with each
puncture at least 1-inch vertically apart. Each tie should be positioned to hang on a post
nipple when tightening to prevent sagging.

6. Wrap approximately 6-inches of the geotextile fabric around the end posts and secure
with 3 ties.

7. No more than 24-inches of a 36-inch geotextile fabric is allowed above ground level.

8. Compact the soilimmediately next to the geotextile fabric with the front wheel of the
tractor, skid steer, or roller exerting at least 60 pounds per square inch. Compact the
upstream side first and then each side twice for a total of four trips. Check and correct
the silt fence installation for any deviation before compaction. Use a flat-bladed shovel
to tuck the fabric deeper into the ground if necessary.
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Figure 11-3.23: Silt Fence Installation by Slicing Method
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Maintenance Standards

» Repair any damage immediately.

« Intercept and convey all evident concentrated flows uphill of the silt fence to a sediment trap-
ping BMP.

« Check the uphill side of the silt fence for signs of the fence clogging and acting as a barrier to
flow and then causing channelization of flows parallel to the fence. If this occurs, replace the
fence and remove the trapped sediment.

« Remove sediment deposits when the deposit reaches approximately one-third the height of
the silt fence, or install a second silt fence.

« Replace geotextile fabric that has deteriorated due to ultraviolet breakdown.
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V-11 Miscellaneous LID BMPs
V-11.1 Introduction to Miscellaneous LID BMPs

BMPs in this chapter have been grouped because they have the following in common:
« They employ Low Impact Development (LID) Principles

« They cannot be used to meet I-3.4.6 MR6: Runoff Treatment

« They cannot, by themselves, be used to meet the Flow Control Performance Standard or the
LID Performance Standard.

o Some of the BMPs in this chapter do allow for some amount of Flow Control credit. See
the guidance for each individual BMP for details.

« The design methods for each BMP in this chapter are unique. They do not have strong
enough design similarities to other BMPs in this volume to place them in the other BMP cat-
egories identified in this volume.

BMP T5.13: Post-Construction Soil Quality and
Depth

Purpose and Definition

Naturally occurring (undisturbed) soil and vegetation provide important stormwater functions includ-
ing: water infiltration; nutrient, sediment, and pollutant adsorption; sediment and pollutant biofiltra-
tion; water interflow storage and transmission; and pollutant decomposition. These functions are
largely lost when development strips away native soil and vegetation and replaces it with minimal top-
soil and sod. Not only are these important stormwater functions lost, but such landscapes them-
selves become pollution generating pervious surfaces due to increased use of pesticides, fertilizers
and other landscaping and household/industrial chemicals, the concentration of pet wastes, and pol-
lutants that accompany roadside litter.

Establishing soil quality and depth regains greater stormwater functions in the post development
landscape, provides increased treatment of pollutants and sediments that result from development
and habitation, and minimizes the need for some landscaping chemicals, thus reducing pollution
through prevention.

Applications and Limitations

Establishing a minimum soil quality and depth is not the same as preservation of naturally occurring
soil and vegetation. However, establishing a minimum soil quality and depth will provide improved
on-site management of stormwater flow and water quality.

Soil organic matter can be attained through numerous materials such as compost, composted
woody material, biosolids, and forest product residuals. It is important that the materials used to
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meet this BMP be appropriate and beneficial to the plant cover to be established. Likewise, itis
important that imported topsoils improve soil conditions and do not have an excessive percent of clay
fines.

This BMP can be considered infeasible on till soil slopes greater than 33 percent.

Design Guidelines

Soil Retention

Retain, in an undisturbed state, the duff layer and native topsoil to the maximum extent practicable.
In any areas requiring grading, remove and stockpile the duff layer and topsoil on site in a des-
ignated, controlled area, not adjacent to public resources and critical areas, to be reapplied to other
portions of the site where feasible.

Soil Quality

All areas subject to clearing and grading that have not been covered by impervious surface, incor-
porated into a drainage facility or engineered as structural fill or slope shall, at project completion,
demonstrate the following:

1. Atopsoil layer with a minimum organic matter content of 10% dry weight in planting beds, and
5% organic matter content in turf areas, and a pH from 6.0 to 8.0 or matching the pH of the
undisturbed soil. The topsoil layer shall have a minimum depth of eight inches except where
tree roots limit the depth of incorporation of amendments needed to meet the criteria. Subsoils
below the topsoil layer should be scarified at least 4 inches with some incorporation of the
upper material to avoid stratified layers, where feasible.

2. Mulch planting beds with 2 inches of organic material.
3. Use compost and other materials that meet the following organic content requirements:

a. The organic content for “pre-approved” amendment rates can be met only using com-
post meeting the compost specification for BMP T7.30: Bioretention, with the exception
that the compost may have up to 35% biosolids or manure.

The compost must also have an organic matter content of 40% to 65%, and a carbon to
nitrogen ratio below 25:1.

The carbon to nitrogen ratio may be as high as 35:1 for plantings composed entirely of
plants native to the Puget Sound Lowlands region.

b. Calculated amendment rates may be met through use of composted material meeting
(a.) above; or other organic materials amended to meet the carbon to nitrogen ratio
requirements, and not exceeding the contaminant limits identified in Table 220-B, Test-
ing Parameters, in WAC 173-350-220.

The resulting soil should be conducive to the type of vegetation to be established.
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Implementation Options

The soil quality design guidelines listed above can be met by using one of the methods listed below:

1.

4.

Leave undisturbed native vegetation and soil, and protect from compaction during con-
struction.

. Amend existing site topsoil or subsoil either at default “pre-approved” rates, or at custom cal-

culated rates based on tests of the soil and amendment.

Stockpile existing topsoil during grading, and replace it prior to planting. Stockpiled topsoil
must also be amended if needed to meet the organic matter or depth requirements, either ata
default “pre-approved” rate or at a custom calculated rate.

Import topsoil mix of sufficient organic content and depth to meet the requirements.

More than one method may be used on different portions of the same site. Soil that already meets
the depth and organic matter quality standards, and is not compacted, does not need to be
amended.

Planning/Permitting/Inspection/Verification Guidelines &
Procedures

Local governments are encouraged to adopt guidelines and procedures similar to those recom-
mended in Building Soil: Guidelines and Resources for Implementing Soil Quality and Depth BMP
T5.13in WDOE Stormwater Management Manual for Western Washington (Stenn et al., 2016).

Maintenance

Establish soil quality and depth toward the end of construction and once established, protect
from compaction, such as from large machinery use, and from erosion.

Plant vegetation and mulch the amended soil area after installation.
Leave plant debris or its equivalent on the soil surface to replenish organic matter.

Reduce and adjust, where possible, the use of irrigation, fertilizers, herbicides and pesticides,
rather than continuing to implement formerly established practices.

Runoff Model Representation

All areas meeting the soil quality and depth design criteria may be entered into approved runoff mod-
els as “Pasture” rather than “Lawn/Landscaping”.
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Figure V-11.1: Planting Bed Cross-Section

Mulch

Loose soil with
visible dark
organic matter

Loose or
fractured
subsoil

Reprinted from Guidelines and Resources For Implementing Soil Quality and
Depth BMF T5.13 in WDOE Stormwater Management Manual for Westemn
Washington, 2010, Washington Organic Recycling Council

NOT TO SCALE

—— - -
Planting Bed Cross-Section
i |

DEPARTMENT OF

Revised June 2016

E C O L O G Y Please see hitp://www.ecy. wa.gov/copyright. html for copyright notice including permissions,
State of Washington limitation of liability, and disclaimer.

2019 Stormwater Management Manual for Western Washington

Volume V - Chapter 11 - Page 930



BMP D.3: Detention Vaults

Detention vaults are box shaped underground detention BMPs typically constructed with reinforced
concrete. A standard detention vault detail is shown in Figure V-12.16: Typical Detention Vault. Con-
trol structure details are shown in V-12.2 Control Structure Design.

Design Criteria

General
Typical design guidelines for detention vaults are as follows:

1. Detention vaults may be designed as flow-through systems with bottoms level (longitudinally),
or sloped toward the inlet to facilitate sediment removal. Maximize the distance between the
inlet and outlet as feasible.

2. The detention vault bottom may slope at least 5 percent from each side towards the center,
forming a broad “v” to facilitate sediment removal. More than one “v” may be used to minimize
vault depth. However, the vault bottom may be flat with 0.5-1 foot of sediment storage if remov-
able panels are provided over the entire vault. It is recommended that the removable panels

be at grade, have stainless steel lifting eyes, and weigh no more than 5 tons per panel.

3. Elevate the invert elevation of the outlet above the bottom of the vault to provide an average 6
inches of sediment storage over the entire bottom. Also, elevate the outlet a minimum of 2 feet
above the orifice to retain oil within the vault.

4. Details of outflow control structures are given in V-12.2 Control Structure Design.

Materials

Minimum 3,000 psi structural reinforced concrete may be used for detention vaults. Provide all con-
struction joints with water stops.

Structural Stability

All vaults must meet structural requirements for overburden support and H20 traffic loading (See
(AASHTO, 2002)). Vaults located under roadways must meet any live load requirements of the local
government. Design cast-in place wall sections as retaining walls. Structural designs for cast in
place vaults must be stamped by a licensed engineer in the state of Washington with structural
expertise. Place vaults on stable, well consolidated native material with suitable bedding. Do not
place vaults in fill slopes, unless analyzed in a geotechnical report for stability and constructability.

Access Openings

Provide access openings over the inlet pipe and control structure. Use the following guidelines for
access.

1. Position access openings a maximum of 50 feet from any location within the vault. Additional
access points may be needed on large vaults. Provide access to each “v” if more than one “v”
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is provided in the vault floor.

2. For vaults with greater than 1,250 square feet of floor area, provide a 5' by 10' removable
panel over the inlet pipe (instead of a standard frame, grate and solid cover). Or, provide a sep-
arate access vault as shown in Figure V-12.16: Typical Detention Vault.

3. For vaults under roadways, locate the removable panel outside the travel lanes. Or, provide
multiple standard locking manhole covers. Ladders and hand holds need only be provided at
the outlet pipe and inlet pipe, and as needed to meet OSHA confined space requirements.

4. All access openings, except those covered by removable panels, may have round, solid lock-
ing lids, or 3 foot square, locking diamond plate covers.

5. Vaults with widths 10 feet or less must have removable lids.
6. The maximum depth from finished grade to the vault invert should be 20 feet.

7. Provide internal structural walls of large vaults with openings sufficient for maintenance
access between cells. Size and situate the openings to allow access to the maintenance “v” in
the vault floor.

8. The minimum internal height should be 7 feet from the highest point of the vault floor (not
sump), and the minimum width should be 4 feet. However, concrete vaults may be a minimum
3 feet in height and width if used as tanks with access manholes at each end, and if the width
is no larger than the height. Also, the minimum internal height requirement may not be needed
for any areas covered by removable panels.

9. Vaults must comply with the OSHA confined space requirements, which includes clearly mark-
ing entrances to confined space areas. This may be accomplished by hanging a removable
sign in the access riser(s), just under the access lid.

10. Provide ventilation pipes (minimum 12 inch diameter or equivalent) in all four corners of vaults
to allow for artificial ventilation prior to entry of maintenance personnel into the vault. Or,
provide removable panels over the entire vault. Vaults providing manhole access at 12 foot
spacing need not provide corner ventilation pipes.

Access Roads

Access roads are needed to the access panel (if applicable), the control structure, and at least one
access point per cell, and they may be designed and constructed as specified for detention ponds in
BMP D.1: Detention Ponds.

Right-of Way

Right-of-way is needed for detention vault maintenance. It is recommended that any tract not abut-
ting public right of way should have a 15 to 20 foot wide extension of the tract to accommodate an
access road to the detention vault.
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Setbacks

Itis recommended that detention vaults be a minimum of 20 feet from any structure, property line,
and any vegetative buffer required by the local government and from any septic drainfield. However,
the setback requirements are generally specified by the local government, uniform building code, or
other statewide regulation and may be different from those mentioned above.

All detention vaults must be a minimum of 50 feet from the top of any steep (greater than 15%) slope.
A geotechnical analysis and report must be prepared addressing the potential impact of the vault on
a slope steeper than 15%.

Maintenance

Build in provisions to facilitate maintenance operations into the project when it is installed. Main-
tenance must be a basic consideration in design and in determination of first cost. See Table V-A.3:
Maintenance Standards - Closed Detention Systems (Tanks/Vaults) for specific maintenance
requirements.

Methods of Analysis

Detention Volume and Outflow

Design the volumes and outflows for detention vaults to meet the performance standards as
required in |-3.4.5 MR5: On-Site Stormwater Management, 1-3.4.7 MR7: Flow Control, and/or |-
3.4.8 MR8: Wetlands Protection,and the hydrologic analysis and design methods in IlI-2 Modeling
Your BMPs. Design guidelines for control structures are given in V-12.2 Control Structure Design.
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Figure V-12.16: Typical Detention Vault
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IV-1 Source Control BMPs Applicable to All
Sites

S410 BMPs for Correcting lllicit Discharges to
Storm Drains

Description of Pollutant Sources: lllicit discharges are unpermitted sanitary or process wastewa-
ter discharges to a storm sewer or to surface water, rather than to a sanitary sewer, industrial pro-
cess wastewater, or other appropriate treatment. They can also include swimming pool water, filter
backwash, cleaning solutions/washwaters, cooling water, etc. Experience has shown that illicit dis-
charges are common, particularly in older buildings.

Pollutant Control Approach: Identify and eliminate unpermitted discharges or obtain an NPDES
permit, where necessary, particularly at industrial and commercial facilities.

Applicable Operational BMPs:

« Forall real properties, responsible parties must examine their plumbing systems to identify
any potential illicit discharges. Review site plans, engineering drawings, or other sources of
information for the plumbing systems on the property.

« Ifanillicit discharge is suspected, trace the source using an appropriate method such as visual
reconnaissance, smoke test, flow test, dye test with a nontoxic dye, or closed circuit television
(CCTV) inspection. These tests are to be performed by qualified personnel such as a plumb-
ing contractor. Note: Contact Ecology prior to performing a dye test which may result in a dis-
charge to a receiving water.

« Ifillicit connections are found, permanently plug or disconnect the connections.
« Eliminate prohibited discharges to storm sewer, ground water, or surface water.

« Convey unpermitted discharges to a sanitary sewer if allowed by the local sewer authority, or
to other approved treatment.

« Obtain all necessary permits for altering or repairing side sewers and plumbing fixtures.
Restrictions on certain types of discharges, particularly industrial process waters, may require
pretreatment of discharges before they enter the sanitary sewer. It is the responsibility of the
property owner or business operator to obtain the necessary permits and to replace the con-
nection.

« Obtain appropriate state and local permits for these discharges.
Recommended Additional Operational BMPs:

At commercial and industrial facilities, conduct a survey of wastewater discharge connections to
storm drains and to surface water as follows:
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Conduct a field survey of buildings, particularly older buildings, and other industrial areas to
locate storm drains from buildings and paved surfaces. Note where these discharge.

During non-stormwater conditions, inspect each storm drain for non-stormwater discharges.
Record the locations of all non-stormwater discharges. Include all permitted discharges.

If useful, prepare a map of each area. Show on the map the known location of storm sewers,
sanitary sewers, and permitted and unpermitted discharges. Aerial photos may be useful.
Check records such as piping schematics to identify known side sewer connections and show
these on the map. Consider using smoke, dye, or chemical analysis tests to detect con-
nections between two conveyance systems (e.g., process water and stormwater). If desir-
able, conduct TV inspections of the storm drains and record the footage on videotape.

Compare the observed locations of connections with the information on the map and revise
the map accordingly. Note suspect connections that are inconsistent with the field survey.

Identify all connections to storm sewers or to surface water and take the actions specified
above as applicable BMPs.

S453 BMPs for Formation of a Pollution Prevention
Team

The pollution prevention team should be responsible for implementing and maintaining all BMPs and
treatment for the site. This team should be able to address any corrective actions needed on site to
mitigate potential stormwater contamination. The team members should:

Consist of those people who are familiar with the facility and its operations.

Possess the knowledge and skills to assess conditions and activities that could impact storm-
water quality at your facility, and who can evaluate the effectiveness of control measures.

Assign pollution prevention team staff to be on duty on a daily basis to cover applicable per-
mittee facilities when those facilities are in operation.

Have the primary responsibility for developing and overseeing facility activities necessary to
comply with stormwater requirements.

Have access to all applicable permit, monitoring, SWPPP, and other records.

Be trained in the operation, maintenance and inspections of all BMPs and reporting pro-
cedures.

Establish responsibilities for inspections, operation, maintenance, and emergencies.

Regularly meet to review overall facility operations and BMP effectiveness.
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S454 BMPs for Preventive Maintenance / Good
Housekeeping

Preventative maintenance and good housekeeping practices reduce the potential for stormwater to
come into contact with pollutants and can reduce maintenance intervals for the drainage system and
sewer system.

Applicable BMPs:

Prevent the discharge of unpermitted liquid or solid wastes, process wastewater, and sewage
to ground or surface water, or to storm drains that discharge to surface water, or to the
ground. Conduct all oily parts cleaning, steam cleaning, or pressure washing of equipment or
containers inside a building, or on an impervious contained area, such as a concrete pad. Dir-
ect contaminated stormwater from such an area to a sanitary sewer where allowed by local
sewer authority, or to other approved treatment.

Promptly contain and clean up solid and liquid pollutant leaks and spills including oils, solvents,
fuels, and dust from manufacturing operations on an exposed soil, vegetation, or paved area.

If a contaminated surface must be pressure washed, collect the resulting washwater for
proper disposal (usually involves plugging storm drains, or otherwise preventing discharge
and pumping or vactoring up washwater, for discharge to sanitary sewer or for vactor truck
transport to a waste water treatment plant for disposal).

Do not hose down pollutants from any area to the ground, storm drains, conveyance ditches,
or receiving water. Convey pollutants before discharge to a treatment system approved by the
local jurisdiction.

Sweep all appropriate surfaces with vacuum sweepers quarterly, or more frequently as
needed, for the collection and disposal of dust and debris that could contaminate stormwater.
Use mechanical sweepers, and manual sweeping as necessary to access areas that a
vacuum sweeper can't reach to ensure that all surface contaminants are routinely removed.

Do not pave over contaminated soil unless it has been determined that ground water has not
been and will not be contaminated by the soil. Call Ecology for assistance.

Construct impervious areas that are compatible with the materials handled. Portland cement
concrete, asphalt, or equivalent material may be considered.

Use drip pans to collect leaks and spills from industrial/commercial equipment such as cranes
at ship/boat building and repair facilities, log stackers, industrial parts, trucks and other
vehicles stored outside.

Atindustrial and commercial facilities, drain oil and fuel filters before disposal. Discard empty
oil and fuel filters, oily rags, and other oily solid waste into appropriately closed and properly
labeled containers, and in compliance with the Uniform Fire Code or International Building
Code.

For the storage of liquids use containers, such as steel and plastic drums, that are rigid and
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durable, corrosion resistant to the weather and fluid content, non-absorbent, water tight,
rodent-proof, and equipped with a close fitting cover.

« Forthe temporary storage of solid wastes contaminated with liquids or other potential polluted
materials use dumpsters, garbage cans, drums, and comparable containers, which are dur-
able, corrosion resistant, non-absorbent, non-leaking, and equipped with either a solid cover
or screen cover to prevent littering. If covered with a screen, the container must be stored
under a roof or other form of adequate cover.

« Where exposed to stormwater, use containers, piping, tubing, pumps, fittings, and valves that
are appropriate for their intended use and for the contained liquid.

« Clean oils, debris, sludge, etc. from all stormwater facilities regularly, including catch basins,
settling/detention basins, oil/water separators, boomed areas, and conveyance systems to
prevent the contamination of stormwater. Refer to Ecology Requirements for Generators of
Dangerous Wastes in I-2.15 Other Requirements for references to assist in handling poten-
tially dangerous waste.

« Promptly repair or replace all substantially cracked or otherwise damaged paved secondary
containment, high-intensity parking, and any other drainage areas, subjected to pollutant
material leaks or spills. Promptly repair or replace all leaking connections, pipes, hoses,
valves, etc., which can contaminate stormwater.

« Do not connect floor drains in potential pollutant source areas to storm drains, surface water,
or to the ground.

Recommended BMPs:

« Where feasible, store potential stormwater pollutant materials inside a building or under a
cover and/or containment.

« Minimize use of toxic cleaning solvents, such as chlorinated solvents, and other toxic chem-
icals.

« Use environmentally safe raw materials, products, additives, etc. such as substitutes for zinc
used in rubber production.

« Recycle waste materials such as solvents, coolants, oils, degreasers, and batteries to the max-
imum extent feasible. Contact Ecology's Hazardous Waste & Toxics Reduction Program at
https://ecology.wa.gov/About-us/Get-to-know-us/Our-Programs/Hazardous-Waste-Toxics-
Reduction for recommendations on recycling or disposal of vehicle waste liquids and other
waste materials.

« Empty drip pans immediately after a spill or leak is collected in an uncovered area.

« Stencil warning signs at stormwater catch basins and drains, e.g., “Dump no waste — Drains
to waterbody”.

« Use solid absorbents, e.g., clay and peat absorbents and rags for cleanup of liquid spills/leaks,
where practicable.

« Promptly repair/replace/reseal damaged paved areas at industrial facilities.
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« Recycle materials, such as oils, solvents, and wood waste, to the maximum extent prac-
ticable.

Note: Evidence of stormwater contamination by oils and grease can include the presence of visible
sheen, color, or turbidity in the runoff, or present or historical operational problems at the facility.
Operators can use simple pH tests, for example with litmus or pH paper. These tests can screen for
high or low pH levels (anything outside a 6.5-8.5 range) due to contamination in stormwater.

S455 BMPs for Spill Prevention and Cleanup

Description of Pollutant Sources: Spills and leaks can damage public infrastructure, interfere
with sewage treatment, and cause a threat to human health or the environment. Spills are often pre-
ventable if appropriate chemical and waste handling techniques are practiced effectively and the spill
response plan is immediately implemented. Additional spill control requirements may be required
based on the specific activity occurring on site.

Applicable BMPs:

Spill Prevention

« Clearly label or mark all containers that contain potential pollutants.
« Store and transport liquid materials in appropriate containers with tight-fitting lids.

« Place drip pans underneath all containers, fittings, valves, and where materials are likely to
spill or leak.

« Use tarpaulins, ground cloths, or drip pans in areas where materials are mixed, carried, and
applied to capture any spilled materials.

« Train employees on the safe techniques for handling materials used on the site and to check
for leaks and spills.

Spill Plan

« Develop and implement a spill plan and update it annually or whenever there is a change in
activities or staff responsible for spill cleanup. Post a written summary of the plan at areas with
a high potential for spills, such as loading docks, product storage areas, waste storage areas,
and near a phone. The spill plan may need to be posted at multiple locations. Describe the
facility, including the owner's name, address, and telephone number; the nature of the facility
activity; and the general types of chemicals used at the facility.

« Designate spill response employees to be on-site during business activities. Provide a current
list of the names and telephone numbers (home and office) of designated spill response
employees who are responsible for implementing the spill plan.

« Provide a site plan showing the locations of storage areas for chemicals, inlets/catch basins,
spill kits and other relevant infrastructure or materials information.

« Describe the emergency cleanup and disposal procedures. Note the location of all spill kits in
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the spill plan.

List the names and telephone numbers of public agencies to contact in the event of a spill.

Spill Cleanup Kits

Store all cleanup kits near areas with a high potential for spills so that they are easily access-
ible in the event of a spill. The contents of the spill kit must be appropriate to the types and
quantities of materials stored or otherwise used at the facility, and refilled when the materials
are used. Spill kits must be located within 25 feet of all fueling/fuel transfer areas, including on-
board mobile fuel trucks.

Note: Ecology recommends that the kit(s) include salvage drums or containers, such as high
density polyethylene, polypropylene or polyethylene sheet-lined steel; polyethylene or equi-
valent disposal bags; an emergency response guidebook; safety gloves/clothes/equipment;
shovels or other soil removal equipment; and oil containment booms and absorbent pads; all
stored in an impervious container.

Spill Cleanup and Proper Disposal of Waste

Stop, contain, and clean up all spills immediately upon discovery.
Implement the spill plan immediately.
Contact the designated spill response employees.

Block off and seal nearby inlets/catch basins to prevent materials from entering the drainage
system or combined sewer.

Use the appropriate material to clean up the spill.

Do not use emulsifiers or dispersants such as liquid detergents or degreasers unless disposed
of proplerly. Emulsifiers and dispersants are not allowed to be used on surface water, orina
place where they may enter storm drains, surface waters, treatments systems, or sanitary
sewers.

Immediately notify Ecology and the local jurisdiction if a spill has reached or may reach a san-
itary or storm sewer, ground water, or surface water. Notification must comply with state and
federal spill reporting requirements.

Do not wash absorbent material into interior floor drains or inlets/catch basins.

Place used spill control materials in appropriate containers and dispose of according to reg-
ulations.

S456 BMPs for Employee Training

Train all employees that work in pollutant source areas about the following topics:

Identifying Pollution Prevention Team Members.

Identifying pollutant sources.
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Understanding pollutant control measures.
Spill prevention and response.
Emergency response procedures.

Handling practices that are environmentally acceptable. Particularly those related to
vehicle/equipment liquids such as fuels, and vehicle/equipment cleaning.

Additional specialized training may be needed for staff who will be responsible for handling haz-
ardous materials.

S457 BMPS for Inspections

Qualified personnel shall conduct inspections monthly. Make and maintain a record of each inspec-
tion on-site. The following requirements apply to inspections:

Be conducted by someone familiar with the facility's site, operations, and BMPs.
Verify the accuracy of the pollutant source descriptions in the SWPPP.

Assess all BMPs that have been implemented for effectiveness and needed maintenance and
locate areas where additional BMPs are needed.

Reflect current conditions on the site.

Include written observations of the presence of floating materials, suspended solids, oil and
grease, discoloration, turbidity and odor in the stormwater discharges; in outside vehicle main-
tenance/repair; and liquid handling, and storage areas. In areas where acid or alkaline mater-
ials are handled or stored use a simple litmus or pH paper to identify those types of
stormwater contaminants where needed.

Eliminate or obtain a permit for unpermitted non-stormwater discharges to storm drains or
receiving waters, such as process wastewater and vehicle/equipment washwater.

Identify actions to address inspection deficiencies.

S458 BMPs for Record Keeping

See the applicable permit for specific record-keeping requirements and retention schedules for the
following reports. At a minimum, retain the following reports for five years:

Inspection reports which should include:
o Time and date of the inspection
o Locations inspected
o Statement on status of compliance with the permit
o Summary report of any remediation activities required

o Name, title, and signature of person conducting the inspection
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« Reports on spills of oil or hazardous substances in greater than Reportable Quantities (Code
of Federal Regulations Title 40 Parts 302.4 and 117). Report spills of the following: antifreeze,
oil, gasoline, or diesel fuel, that cause:

o Aviolation of the State of Washington's Water Quality Standards.
o Afilm or sheen upon or discoloration of the waters of the State or adjoining shorelines.

o A sludge or emulsion to be deposited beneath the surface of the water or upon adjoin-
ing shorelines.

To report a spill or to determine if a spill is a substance of a Reportable Quantity, call the Eco-
logy regional office and ask for an oil spill operations or a dangerous waste specialist:

« Northwest Region (425)649-7000
« Southwest Region (360)407-6300
» Eastern Region (509)329-3400
« Central Region (509) 575-2490

In addition, call the Washington Emergency Management Division at 1-800-258-5990 or 1-
800-0ILS-911 AND the National Response Center at 1-800-424-8802.

Also, refer to Focus on Emergency Spill Response (Ecology, 2009).

The following is additional recommended record keeping:

Maintain records of all related pollutant control and pollutant generating activities such as training,
materials purchased, material use and disposal, maintenance performed, etc.
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intercepting surface drainage to retain their diversion shape and capability.

« Usetemporary erosion and sediment control measures or re-vegetate as necessary to pre-
vent erosion during ditch reshaping.

« Do not leave ditch cleanings on the roadway surfaces. Sweep, collect, and dispose of dirt and
debris remaining on the pavement at the completion of ditch cleaning operations as described
below:

o Consider screening roadside ditch cleanings, not contaminated by spills or other
releases and not associated with a stormwater treatment system such as a bioswale, to
remove litter. Separate screenings into soil and vegetative matter (leaves, grass,
needles, branches, etc.) categories. Compost or dispose of the vegetative matterin a
municipal waste landfill. Consult with the jurisdictional health department to discuss use
or disposal options for the soil portion. For more information, see Appendix IV-B: Man-
agement of Street Waste Solids and Liquids.

o Roadside ditch cleanings contaminated by spills or other releases known or suspected
to contain dangerous waste must be handled following the Dangerous Waste Regu-
lations (Chapter 173 303 WAC). If testing determines materials are not dangerous
waste but contaminants are present, consult with the jurisdictional health department
for disposal options.

« Examine culverts on a regular basis for scour or sedimentation at the inlet and outlet, and
repair as necessary. Give priority to those culverts conveying perennial and/or salmon-bear-
ing streams and culverts near streams in areas of high sediment load, such as those near sub-
divisions during construction. Maintain trash racks to avoid damage, blockage, or erosion of
culverts.

Recommended Treatment BMPs:

Install biofiltration swales and filter strips (see V-7 Biofiltration BMPs) to treat roadside runoff
wherever practicable and use engineered topsoils wherever necessary to maintain adequate veget-
ation. These systems can improve infiltration and stormwater pollutant control upstream of roadside
ditches.

S417 BMPs for Maintenance of Stormwater
Drainage and Treatment Systems

Description of Pollutant Sources: Facilities include roadside catch basins on arterials and within
residential areas, conveyance systems, detention facilities such as ponds and vaults, oil/water sep-
arators, biofilters, settling basins, infiltration systems, and all other types of stormwater treatment sys-
tems presented in Volume V. Oil and grease, hydrocarbons, debris, heavy metals, sediments and
contaminated water are found in catch basins, oil and water separators, settling basins, etc.

Pollutant Control Approach: Provide maintenance and cleaning of debris, sediments, and other
pollutants from stormwater collection, conveyance, and treatment systems to maintain proper oper-
ation.
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Applicable Operational BMPs:

Maintain stormwater treatment facilities per the operations and maintenance (O&M) procedures
presented in Appendix V-A: BMP Maintenance Tables in addition to the following BMPs:

« Inspect and clean treatment BMPs, conveyance systems, and catch basins as needed, and
determine necessary O&M improvements.

« Promptly repair any deterioration threatening the structural integrity of stormwater facilities.
These include replacement of clean-out gates, catch basin lids, and rock in emergency spill-
ways.

« Ensure adequacy of storm sewer capacities and prevent heavy sediment discharges to the
sewer system.

« Regularly remove debris and sludge from BMPs used for peak-rate control, treatment, etc.
and discharge to a sanitary sewer if approved by the sewer authority, or truck to an appro-
priate local or state government approved disposal site.

« Clean catch basins when the depth of deposits reaches 60 percent of the sump depth as
measured from the bottom of basin to the invert of the lowest pipe into or out of the basin.
However, in no case should there be less than six inches clearance from the debris surface to
the invert of the lowest pipe. Some catch basins (for example, WSDOT's Catch Basin Type 1L
(WSDOQOT, 2011)) may have as little as 12 inches sediment storage below the invert. These
catch basins need frequent inspection and cleaning to prevent scouring. Where these catch
basins are part of a stormwater collection and treatment system, the system owner/operator
may choose to concentrate maintenance efforts on downstream control devices as part of a
systems approach.

« Properly dispose of all solids, polluted material, and stagnant water collected through system
cleaning. Do not decant water back into the drainage system from eductor trucks or vacuum
equipment since there may be residual contaminants in the cleaning equipment. Do not jet
material downstream into the public drainage system.

« Clean woody debris in a catch basin as frequently as needed to ensure proper operation of
the catch basin.

« Postwarning signs; “Dump No Waste - Drains to Ground Water,” “Streams,” “Lakes,” or

emboss on or adjacent to all storm drain inlets where possible.

« Disposal of sediments and liquids from the catch basins must comply with Appendix IV-B:
Management of Street Waste Solids and Liguids.

S421 BMPs for Parking and Storage of Vehicles
and Equipment

Description of Pollutant Sources: Public and commercial parking lots such as retail store, fleet
vehicle (including rent-a-car lots and car dealerships), equipment sale and rental parking lots, and
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parking lot driveways, can be sources of toxic hydrocarbons and other organic compounds, including
oils and greases, metals, and suspended solids.

Pollutant Control Approach: If the parking lot meets the site use thresholds to determine if the
site is expected to generate high concentrations of oil, as defined in Step 2: Determine if an Qil Con-
trol BMP is Required in llI-1.2 Choosing Your Runoff Treatment BMPs, provide oil removal equip-
ment for the contaminated stormwater runoff.

Applicable Operational BMPs:

« Ifa parking lot must be washed, discharge the washwater to a sanitary sewer, if allowed by
the local sewer authority, or other approved wastewater treatment system, or collect wash-
water for off-site disposal.

« Do not hose down the area to a storm sewer or receiving water. Vacuum sweep parking lots,
storage areas, and driveways regularly to collect dirt, waste, and debris. Mechanical or hand
sweeping may be necessary for areas where a vacuum sweeper cannot reach.

« Clean up vehicle and equipment fluid drips and spills immediately.

« Place drip pans below leaking vehicles (including inoperative vehicles and equipment) in a
manner that catches leaks or spills, including employee vehicles. Drip pans must be managed
to prevent overfilling and the contents disposed of properly.

Recommended Operational BMPs:

» Encourage employees to repair leaking personal vehicles.
« Encourage employees to carpool or use public transit through incentives.

« Encourage customers to use public transit by rewarding valid transit pass holders with dis-
counts.

« Install catch basin inserts to collect excess sediment and oil if necessary. Inspect and maintain
catch basin inserts to ensure they are working correctly.

Applicable Treatment BMPs:

Establishments subject to high-use intensity are significant sources of oil contamination of storm-
water. Examples of potential high use areas include customer parking lots at fast food stores, gro-
cery stores, taverns, restaurants, large shopping malls, discount warehouse stores, quick-lube
shops, and banks.

Refer to Step 2: Determine if an Qil Control BMP is Required in 11l-1.2 Choosing Your Runoff Treat-
ment BMPs for the site use thresholds that determine if an oil control BMP is required, and for a list of
oil control BMPs.
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IV-4 Soil Erosion, Sediment Control, and
Landscaping Source Control BMPs

S407 BMPs for Dust Control at Disturbed Land
Areas and Unpaved Roadways and Parking Lots

Note: Contact the local air quality authority for appropriate and required BMPs for dust control to
implement at your project site. Use the following website to determine the air quality authority for the
project site:

https://ecology.wa.gov/About-us/Our-role-in-the-community/Partnerships-committees/Clean-air-
agencies

Description of Pollutant Sources: Dust can cause air and water pollution problems particularly at
demolition sites and in arid areas where reduced rainfall exposes soil particles to transport by air.

Pollutant Control Approach: Minimize dust generation and apply environmentally friendly and
government approved dust suppressant chemicals, if necessary.

Applicable Operational BMPs:

« Sprinkle or wet down soil or dust with water as long as it does not result in a wastewater dis-
charge.

« Use only dust suppressant chemicals that are approved by the local jurisdiction and/or state
government approved dust suppressant chemicals such as those listed in Alfernatives to Haz-
ardous Materials: Techniques for Dust Prevention and Suppression (Ecology, 2016b).

« Avoid excessive and repeated applications of dust suppressant chemicals. Time the applic-
ation of dust suppressants to avoid or minimize their wash-off by rainfall or human activity
such as irrigation.

« Apply stormwater containment to prevent the conveyance of sediment into storm drains or
receiving waters.

« Protectinlets/catch basins during application of dust suppressants.

« Ecology prohibits the use of motor oil for dust control. Take care when using lignin derivatives
and other high BOD chemicals in areas susceptible to contaminating surface water or ground
water.

« Consult with Ecology and the local permitting authority on discharge permit requirements if
the dust suppression process results in a wastewater discharge to the ground, ground water,
storm drain, or surface water.

« Street gutters, sidewalks, driveways, and other paved surfaces in the immediate area of the
activity must be swept regularly to collect and properly dispose of dust, dirt, loose debris, and
garbage.
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Install catch basin filter socks on site and in surrounding catch basins to collect sediment and
debris. Maintain the filters regularly to prevent plugging.

Recommended Additional Operational BMPs for Roadways and Other
Trafficked Areas:

Consider limiting use of off-road recreational vehicles on dust generating land.

Consider graveling or paving unpaved permanent roads and other trafficked areas at muni-
cipal, commercial, and industrial areas.

Consider paving or stabilizing shoulders of paved roads with gravel, vegetation, or local gov-
ernment approved chemicals.

Encourage use of alternate paved routes, if available.

Vacuum sweep fine dirt and skid control materials from paved roads soon after winter
weather ends or when needed.

Consider using pre-washed traction sand to reduce dust emissions.

Additional Recommended Operational BMPs for Dust Generating Areas:

Prepare a dust control plan. Helpful references include: Control of Open Fugitive Dust
Sources (Cowherd et al., 1988) and Fugitive Dust Background Document and Technical
Information Document for Best Available Control Measures (USEPA, 1992).

Limit exposure of soil (dust source) as much as feasible.

Stabilize dust-generating soil by growing and maintaining vegetation, mulching, topsoiling,
and/or applying stone, sand, or gravel.

Apply windbreaks in the soil such as trees, board fences, tarp curtains, bales of hay, etc.

Note: Construction site dust control is covered in BMP C140: Dust Control.

S408 BMPs for Dust Control at Manufacturing
Areas

Note: Contact the local air quality authority for appropriate and required BMPs for dust control to
implement at your project site. Use the following website to determine the air quality authority for the
project site:

https://ecology.wa.gov/About-us/Our-role-in-the-community/Partnerships-committees/Clean-air-

agencies

Description of Pollutant Sources: Industrial material handling activities can generate con-
siderable amounts of dust that is typically removed using exhaust systems. Mixing cement and con-
crete products and handling powdered materials can also generate dust. Particulate materials that
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can cause air pollution include grain dust, sawdust, coal, gravel, crushed rock, cement, and boiler fly
ash. Air emissions can contaminate stormwater. The objective of this BMP is to reduce the storm-
water pollutants caused by dust generation and control.

Pollutant Control Approach: Prevent dust generation and emissions where feasible, regularly
clean-up dust that can contaminate stormwater, and convey dust contaminated stormwater to
proper treatment.

Applicable BMPs:

« Clean, as needed, powder material handling equipment and vehicles.

» Regularly sweep dust accumulation areas that can contaminate stormwater. Conduct sweep-
ing using vacuum filter equipment to minimize dust generation and to ensure optimal dust
removal.

« Use dust filtration/collection systems such as baghouse filters, cyclone separators, etc. to con-
trol vented dust emissions that could contaminate stormwater. Control of zinc dusts in rubber
production is one example.

« Maintain on-site controls to prevent vehicle track-out.

« Maintain dust collection devices on a regular basis.
Recommended BMPs:

« In manufacturing operations, train employees to handle powders carefully to prevent gen-
eration of dust.

« Use water spray to flush dust accumulations to sanitary sewers where allowed by the local
sewer authority or to other appropriate treatment system.

« Use approved dust suppressants such as those listed in Methods for Dust Control (Ecology,
2016b). Application of some products may not be appropriate in close proximity to receiving
waters or conveyances close to receiving waters. For more information check with Ecology or
the local jurisdiction.

Recommended Treatment BMPs

Install sedimentation basins, wet ponds, wet vaults, catch basin filters, vegetated filter strips, or equi-
valent sediment removal BMPs.

S411 BMPs for Landscaping and Lawn / Vegetation
Management

Description of Pollutant Sources: Landscaping can include grading, soil transfer, vegetation
planting, and vegetation removal. Examples include weed control on golf course lawns, access
roads, and utility corridors and during landscaping; and residential lawn/plant care. Proper man-
agement of vegetation can minimize excess nutrients and pesticides.
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Pollutant Control Approach: Maintain appropriate vegetation to control erosion and the dis-
charge of stormwater pollutants. Prevent debris contamination of stormwater. Where practicable,
grow plant species appropriate for the site, or adjust the soil properties of the site to grow desired
plant species.

Applicable BMPs:

« Install engineered soil/landscape systems to improve the infiltration and regulation of storm-
water in landscaped areas.

« Select the right plants for the planting location based on proposed use, available main-
tenance,soil conditions, sun exposure, water availability, height, sight factors, and space avail-
able.

« Ensure that plants selected for planting are not on the noxious weed list. For example, but-
terfly bush often gets planted as an ornamental but is actually on the noxious weed list.

The Washington State Noxious Weed List can be found at the following webpage:

https://www.nwcb.wa.gov/printable-noxious-weed-list

« Do notdispose of collected vegetation into waterways or storm sewer systems.
« Do not blow vegetation or other debris into the drainage system.

« Dispose of collected vegetation such as grass clippings, leaves, sticks by composting or recyc-
ling.

« Remove, bag, and dispose of class A & B noxious weeds in the garbage immediately.

« Do not compost noxious weeds as it may lead to spreading through seed or fragment if the
composting process is not hot enough.

« Use manual and/or mechanical methods of vegetation removal (pincer-type weeding tools,
flame weeders, or hot water weeders as appropriate) rather than applying herbicides, where
practical.

« Use atleast an eight-inch "topsoil" layer with at least 8 percent organic matter to provide a suf-
ficient vegetation-growing medium.

o Organic matter is the least water-soluble form of nutrients that can be added to the soil.
Composted organic matter generally releases only between 2 and 10 percent of its total
nitrogen annually, and this release corresponds closely to the plant growth cycle.
Return natural plant debris and mulch to the soil, to continue recycling nutrients indef-
initely.

« Select the appropriate turfgrass mixture for the climate and soil type.

o Certain tall fescues and rye grasses resist insect attack because the symbiotic endo-
phytic fungi found naturally in their tissues repel or kill common leaf and stem-eating
lawn insects.
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m The fungus causes no known adverse effects to the host plant or to humans.

m Tallfescues and rye grasses do not repel root-feeding lawn pests such as Crane
Fly larvae.

m Tallfescues and rye grasses are toxic to ruminants such as cattle and sheep

o Endophytic grasses are commercially available; use them in areas such as parks or golf
courses where grazing does not occur.

o Local agricultural or gardening resources such as Washington State University Exten-
sion office can offer advice on which types of grass are best suited to the area and soil

type.

« Use the following seeding and planting BMPs, or equivalent BMPs, to obtain information on
grass mixtures, temporary and permanent seeding procedures, maintenance of a recently
planted area, and fertilizer application rates: BMP C120: Temporary and Permanent Seeding,
BMP C121: Mulching, BMP C123: Plastic Covering, and BMP C124: Sodding.

« Adjusting the soil properties of the subject site can assist in selection of desired plant species.
Consult a soil restoration specialist for site-specific conditions.

Recommended Additional BMPs:

« Conduct mulch-mowing whenever practicable.

« Use native plants in landscaping. Native plants do not require extensive fertilizer or pesticide
applications. Native plants may also require less watering.

» Use mulch or other erosion control measures on soils exposed for more than one week during
the dry season (May 1 to September 30) or two days during the rainy season (October 1 to
April 30).

« Tillatopsoil mix or composted organic material into the soil to create a well-mixed transition
layer that encourages deeper root systems and drought-resistant plants.

« Apply an annual topdressing application of 3/8” compost. Amending existing landscapes and
turf systems by increasing the percent organic matter and depth of topsoil can:

o Substantially improve the permeability of the soil.

o Increase the disease and drought resistance of the vegetation.

o Reduces the demand for fertilizers and pesticides.
« Disinfect gardening tools after pruning diseased plants to prevent the spread of disease.
« Prune trees and shrubs in a manner appropriate for each species.

« If specific plants have a high mortality rate, assess the cause and replace with another more
appropriate species.

« When working around and below mature trees, follow the most current American National
Standards Institute (ANSI) ANSI A300 standards (see
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http://www.tcia.org/TCIA/BUSINESS/ANSI_A300_ Standards /TCIA/BUSINESS/A300
Standards/A300 Standards.aspx?hkey=202ff566-4364-4686-b7c1-2a365af59669) and
International Society of Arboriculture BMPs to the extent practicable (e.g., take care to min-
imize any damage to tree roots and avoid compaction of soil).

« Monitor tree support systems (stakes, guys, etc.).
o Repair and adjust as needed to provide support and prevent tree damage.
o Remove tree supports after one growing season or maximum of 1 year.
o Backfill stake holes after removal.

« When continued, regular pruning (more than one time during the growing season) is required
to maintain visual sight lines for safety or clearance along a walk or drive, consider relocating
the plant to a more appropriate location.

« Make reasonable attempts to remove and dispose of class C noxious weeds.
« Re-seed bare turf areas until the vegetation fully covers the ground surface.

« Watch for and respond to new occurrences of especially aggressive weeds such as Him-
alayan blackberry, Japanese knotweed, morning glory, English ivy, and reed canary grass to
avoid invasions.

« Plant and protect trees per BMP T5.16: Tree Retention and Tree Planting.

« Aerate lawns regularly in areas of heavy use where the soil tends to become compacted. Con-
duct aeration while the grasses in the lawn are growing most vigorously. Remove layers of
thatch greater than %-inch deep.

« Setthe mowing height at the highest acceptable level and mow at times and intervals
designed to minimize stress on the turf. Generally mowing only 1/3 of the grass blade height
will prevent stressing the turf.

o Mowing is a stress-creating activity for turfgrass.

o Grass decreases its productivity when mowed too short and there is less growth of
roots and rhizomes. The turf becomes less tolerant of environmental stresses, more dis-
ease prone and more reliant on outside means such as pesticides, fertilizers, and irrig-
ation to remain healthy.

Additional BMP Information:

« King County's Best Management Practices for Golf Course Development and Operation
(King County, 1993) has additional BMPs for Turfgrass Maintenance and Operation.

« King County, Seattle Public Utilities, and the Saving Water Partnership have created the fol-
lowing natural lawn and garden care resources that include guidance on building healthy soil
with compost and mulch, selecting appropriate plants, watering, using alternatives to pesti-
cides, and implementing natural lawn care techniques.
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m Natural Yard Care - Five steps to make your piece of the planet a healthier place to live
(King County and SPU, 2008)

m The Natural Lawn & Garden Series: Smart Watering (Saving Water Partnership, 2006)

m Natural Lawn Care for Western Washington (Saving Water Partnership, 2007)

m The Natural Lawn & Garden Series: Growing Healthy Soil; Choosing the Right Plants;
and Natural Pest, Weed and Disease Control (Saving Water Partnership, 2012)

« The International Society of Arboriculture (ISA) is a group that promotes the professional prac-
tice of arboriculture and fosters a greater worldwide awareness of the benefits of trees
through research, technology, and education. ISA standards used for managing trees,
shrubs, and other woody plants are the American National Standards Institute (ANSI) A300
standards. The ANSI A300 standards are voluntary industry consensus standards developed
by the Tree Care Industry Association (TCIA) and written by the Accredited Standards Com-
mittee (ASC). The ANSI standards can be found on the ISA website: www.isa-arbor.-
com/education/publications/index.aspx

« Washington State University's Gardening in Washington State website at http://garden-
ing.wsu.edu contains Washington State specific information about vegetation management
based on the type of landscape.

« See the Pacific Northwest Plant Disease Management Handbook (Pscheidt and Ocamb,
2016) for information on disease recognition and for additional resources.

S425 BMPs for Soil Erosion and Sediment Control
at Industrial Sites

Description of Pollutant Sources: Industrial activities on soil areas; exposed and disturbed soils;
steep grading; etc. can be sources of sediments that can contaminate stormwater runoff.

Pollutant Control Approach: Limit the exposure of erodible soil, stabilize, or cover erodible soil
where necessary to prevent erosion, and/or provide treatment for stormwater contaminated with
TSS caused by eroded soil.

Applicable BMPs:

« Limit the exposure of erodible soil.

« Stabilize entrances/exits to prevent track-out. See BMP C105: Stabilized Construction
Access.

« Stabilize or cover erodible soil to prevent erosion. Cover practice options include:
o Use vegetative cover such as grass, trees, shrubs, on erodible soil areas.

o Cover exposed areas with mats such as clear plastic, jute, synthetic fiber. See BMP
C122: Nets and Blankets and BMP C123: Plastic Covering.
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o Preserve natural vegetation including grass, trees, shrubs, and vines when possible.
See BMP C101: Preserving Natural Vegetation.

« If stabilizing or covering the erodible soil is not possible, then structural controls must be imple-
mented. Structural practice options include:

o Vegetated swales

o BMP C200: Interceptor Dike and Swale

o BMP C233: Silt Fence

o BMP C207: Check Dams

o BMP C232: Gravel Filter Berm

o Sedimentation basin
o Proper grading
o Paving

For design information refer to 11-3 Construction Stormwater BMPs.
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S424 BMPs for Roof / Building Drains at
Manufacturing and Commercial Buildings

Description of Pollutant Sources: Stormwater runoff from roofs and sides of manufacturing and
commercial buildings can be sources of pollutants caused by leaching of roofing materials, paints,
caulking, building vents, and other air emission sources. Research has identified vapors and
entrained liquid and solid droplets/particles as potential pollutants in roof/building runoff. Metals,
solvents, acidic/alkaline pH, BOD, PCBs, and organics are some of the pollutant constituents iden-
tified.

Ecology has performed a study on zinc in industrial stormwater. The study is presented in Sugges-
ted Practices to Reduce Zinc Concentrations in Industrial Stormwater Discharges (Ecology, 2008).
The user should refer to this document for more details on addressing zinc in stormwater.

Pollutant Control Approach: Evaluate the potential sources of stormwater pollutants and apply
source control BMPs where feasible.

Applicable Operational Source Control BMPs:

« Ifleachates and/or emissions from buildings are suspected sources of stormwater pollutants,
then sample and analyze the stormwater draining from the building.

« Sweep the area routinely to remove any residual pollutants.

« If aroof/building stormwater pollutant source is identified, implement appropriate source con-
trol measures such as air pollution control equipment, selection of materials, operational
changes, material recycle, process changes, etc.

Applicable Structural Source Control BMPs:

« Paint/coat the galvanized surfaces as described in Suggested Practices to Reduce Zinc Con-
centrations in Industrial Stormwater Discharges (Ecology, 2008).

Applicable Treatment BMPs:

Treat runoff from roofs to the appropriate level. The facility may use Enhanced Treatment BMPs as
described in l1I-1.2 Choosing Your Runoff Treatment BMPs. Some facilities regulated by the Indus-
trial Stormwater General Permit, or local jurisdiction, may have requirements than cannot be
achieved with Enhanced Treatment BMPs. In these cases, additional treatment measures may be
required. A treatment method for meeting stringent requirements such as Chitosan-Enhanced Sand
Filtration may be appropriate.

2019 Stormwater Management Manual for Western Washington
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Appendix D

Critical Areas Designation Report by Sewall Wetland Consulting, Inc. dated May 1, 2024



Sewall Wetland Consulting, Inc.

PO Box 880 Phone: 253-859-0515
Fall City, WA 98024

May 1, 2024

Kaykol Holdings LLC
202 Roosevelt Avenue
Enumclaw, Washington 98022

RE: Critical Areas Designation Report — Parcel #252006-9116
SWC Job#24-108
1.0 INTRODUCTION
This report describes our observations of jurisdictional wetlands, streams

and buffers on or near your property (Parcel #252006-9116) located at off
SR 410 in the City of Enumclaw, Washington (the “site”).
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Above: Vicinity Map
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LT

Above: King County iMap 2021 aerial photograph of the site.

Specifically, the site is an irregular shaped parcel 4.37 acre parcel located
within an area with Commercial zoning. The parcel abuts SR 410 on the
north, and has an existing road crossing through the site from Watson
Avenue on the west. The site is located within the NE % of Section 25,
Township 20 North, Range 6 East of the W.M.

The parcel is an actively tilled and cut hayfield.
METHODOLOGY
Ed Sewall of Sewall Wetland Consulting, Inc. inspected the site in in the

past in 2008. The recent review of the site was in February 2024 with
the delineation of the sites wetland on February 20, 2024.
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The site was reviewed using methodology described in the Washington
State Wetlands Identification Manual (WADOE, March 1997). This is the
methodology currently recognized by the City of Enumclaw and the State
of Washington for wetland determinations and delineations. The site was
also inspected using the methodology described in the Corps of Engineers
Wetlands Delineation Manual (Environmental Laboratory, 1987), and the
Western Mountains, Valleys and Coast region Supplement (Version 2.0)
dated June 24, 2010, as required by the US Army Corps of Engineers.
Soil colors were identified using the 1990 Edited and Revised Edition of
the Munsell Soil Color Charts (Kollmorgen Instruments Corp. 1990).

OBSERVATIONS
Existing Site Documentation.

Prior to visiting the site, a review of several natural resource inventory
maps was conducted. Resources reviewed included the King County
iMap website, National Wetland Inventory Map and the NRCS Soil Survey
online mapping and Data, the WADNR Fpars stream mapping website,
and the WDFW Priority Habitats and species maps website. In addition,
a 2008 study of this site for another owner was reviewed, as well as other
studies of the property immediately to the east conducted between 1994
and 2013 we conducted were reviewed.

King County iMap website

According to the King County iMap website, the site has no wetlands or
streams located on or near the site (see image page 2 of this report).

National Wetlands Inventory (NWI)

According to the NWI map for the site, there are no wetlands on or within
300’ of the site.
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oy ...‘_;‘ "
Above: NWI Map of the study area

Soil Survey

According to data on file with the NRCS Soil Survey (see attached), the
entire site is mapped as Buckley loam. Buckley soils are a poorly
drained soil found commonly throughout the Enumclaw plateau. The
soil is a relic of the Osceola mudflow and in many areas, is indicative of
wetland conditions. In contrast, many areas of the plateau have
substantial drainage modification which has altered the original soil
hydrology characteristics in the area mapped as Buckley to a drier
condition. The site appears to fall into this category of land.
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U Map Unit Name

Buckley
gravelly silt
loam, Oto 3
percent slopes

o

Above: NRCS Soil map of the study area.

WDFW Priority Habitats Maps

According to the WDFW Priority Habitat Website with Public access
layers activated there are no priority habitats or priority species use of
the site.
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Above: WDFW Priority Habitats Map of the site
WDNR Fpars Water Type Map

According to the WDNR Fpars website which depicts known streams and
waterbodies, depicts no streams or water bodies on or near the site.

Above: WDNR Fpars Water Type Mapping of the site
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City of Enumclaw Critical Area Map Set

No wetlands or streams are depicted on the City map set for the area of
the site.

Suntop Farms Division I Critical Area Report — Sewall Wetland
Consulting, Inc.

An October 3, 2013 critical area study of the property to the east of the
site known as Suntop Farms Division [ was conducted by our company.
At that time a Category III wetland (under the older 2004 WADOE
Wetland Rating system) and a Type F stream in the ditch along the west
side of Suntop, and east of Kaykol (current study site) was present.

- —
—— . —

ol

t

Above: 2013 mapping of critical areas on Suntop Division I to the east of the
site.
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Field observations

As previously described, the site consists of a tilled and mowed pasture
as well as a small paved road passing through the site. The site is
vegetated with typical pasture grasses including tall fescue, orchard
grass, and some reed canary grass.

Soil pits excavated within the upland areas of the site revealed chromas
of 3 in the B-horizon with no hydric soil indicators and no evidence of
wetland hydrology.

Wetland A

A single emergent wetland was found on the eastern side of the site
which contained evidence of wetland hydrology during our monitoring of
this area. This wetland was delineated with wooden stakes labeled A1l-
A16 (gps points 112-127).

The wetland is a mowed emergent wetland that slopes to the east and
drains off into the ditch along the eastern edge of the site. This ditch is
considered a fish bearing water by WDFW based upon past permitting of
Suntop Farms Division I.

Soil pits excavated within the potential wetland areas revealed a dark
loam soil typical of the Buckley series with a soil color of 10YR 2/1, and
soils were dry during our site visit.

Using the 2014 WADOE Wetland Rating system and rating the wetland
as a depressional type wetland, this wetland scored a total of 15 points
with 4 points for habitat. This indicates a Category IV wetland. Category
IV wetlands with 4 habitat points in the City of Enumclaw have a 25’
buffer per Enumclaw Municipal Code Chapter (EMC) 19.02.090.C. This
buffer may be averaged down per code to a minimum of 15’ in width.
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Table 19.02.090(C) - Buffer Widths

Wetland Standard Buffer Range of Buffer
Category Width (in feet) Widths (in feet)

I 150 100 to 300
! 95 7510 200
] 50 25 to 100
v 25 1510 50

Above: location of critical areas on the site.
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Type F water (Clear Creek tributary).

The ditch system that runs along the eastern side of the site is
considered a fish bearing water and tributary of Clear creek. During
previous studies on the Suntop project, small fish which appear to be
salmonids (presumably cutthroat trout) were observed in the channel
during a site visit in August, 2004 with WDFW biologist Travis Nelson.

Based upon the use of the ditch by fish, this feature best meets the
criteria of a Type F water. According to City of Enumclaw municipal
Code Chapter 19.02.100.C, Type F waters have a 75’ buffer measured
from the OHWM of the channel.

DNR Water Type S 100-foot buffer
DNR Water Type F 75-foot buffer
DNR Water Type Np 50-foot buffer
DNR Water Type Ns 25-foot buffer

The 75’ buffer of the Type F water is contained within the wetland on-
site.

If you have any questions in regards to this report or need additional
information, please feel free to contact me at (253) 859-0515 or at
esewall@sewallwc.com .

Sincerely,
Sewall Wetland Consulting, Inc.

- :;”/7gx///

Ed Sewall
Senior Wetlands Ecologist PWS #212

Attached: Data Sheets
Wetland Rating form & associated exhibits
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WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project/Site: %“*‘1 kol CltyiCounty: __ & ™~ e\ Sampling Date: 2-z0-2Y
ApplicantiOwner: ’ State: WA Sampiing Point: 2/ . Z
Investigator(s): A e/ Section, Township, Range:
Landform (hilistope, terrace, etc.): tocal relief (concave, convex, none): Slope (%):
Subregion (LRR): Lat: Long: Datum:
Soil Map Unit Name: , , . : NWi classification: _
Are climatic / hydrologic conditions on the site typical for this time of year? Yes .,_____,_‘/ No (It no, explain in Remarks.)
Are Vegetation / Soil , or Hydrology - significantly drsturbed? Are “Normal Circumstances” present? Yes ,__i__ No ___ . .
Are Vegetation _____, Soil , or Hydrology naturaily probfematic? (i needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
o)Lt || o i _
Wetland Hydrdlogy ;’resent? Yes No - within a Wetland? Yos No
Remarks: rm o0 wed = Shuc o/ Mz nregC cht }zL..;.:,

VEGETATION - Use scientific names of plants,

Absolute Domipant indicator | Dominance Test worksheet:
Tree Stratum (Plotsize: ) 2% Cover Species? _Stalus . | number of Dominant Species >
ThatAre OBL, FACW, orFAC: < . (A

Total Number of Dominant 7
Species Across All Strata: (B)

Percent of Dominant Species
# Total Cover That Are OBL, FACW, or FAC:

L

7 )

1 Prevalence index worksheet:

2. Tolal % Cover of: Multiply by.

3, OBL species xt=
4

5.

FACW species x2=
FAC species x3=
E Total Cover FACU species x4=
Herb Stratum (Plotsize: ) UPL species x5=

'F( s/tea 7= AL Column Totals: {A) (8}

/2wv‘*z wle g L 2‘) m (et

1

2

3 Prevalence Index = B/A=

4. Hydrophiytic Vegetation Indicators:
5. . Dominance Test is >50%
6

7

8

9

___ Prevalence Index is £3.0°

. Morphologicat Adaptations’ (Provide supporting
data in Remarks or on a separate sheet)

___ Wetland Non-Vascular Plants’
. Problematic Hydrophytic Vegetation® (Explain)

*Indicators of hydric soil and wetland hydrofogy must

" be present, unless disturbed or problematic.

=2 Total Cover
Woody Ving Stratum (Plotsize: )
1. Hydrophytic /
2 Vegetation

’ Present? Yes No
7 Total Cover

% Bare Ground in Herb Stratum
Remarks:

US Ammny Corps of Engineers Western Mountains, Valleys, and Coast — Interim Version




SoiL sampling point._1 P 1
Profile Description: (Descrlbe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Redox F%ém
linches] ....SEQ!Q..@M_. —, SCOlOC(MGISY L. Jdype . _Loc | Texure | Remarks
& Jor372— =ty

Type. C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. “Location: PL=Pore Lining, M=Matrix.

Hydric Soil indicatora: (Applicable to all LRRs, unless atharwise noted.) indicators for Problematic Hydric Solis®:
... Histosol (A1) .. Sandy Redox (S5) e 2 M Muck (A10)
. Histic Epipedon (A2) . Stripped Matrix (S6) ... Red Parent Material (TF2)
. Black Histic {A3) . Loamy Mucky Mineral (F1) (except MLRA 1) . Other (Explain in Remarks}
__. Hydrogen Suifide (A4) .. Loamy Gleyed Matrix|(F2)
. Depleted Below Dark Surface (A11)  ___ Depleted Matrix (F3)
. Thick Dark Surface (A12) ... Redox Dark Surface (F6) *Indicators of hydrophytic vegetation and
. Sandy Mucky Mineral {81) ... Depleted Dark Surfage (F7) wetland hydrology must be present,
—. Sandy Gleyed Matrix (S4) .. Redox Depressions (FB} unless disturbed or problematic.
Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? Yes ___ = No __4_
Remarks:
HYDROLOGY
Wetland Hydmlogy Indicators:
Suﬂace Watet (A1) Water—Siamed aves (B9) (except MLRA Water«smmad Leaves (89) (MLRA 1.2,
. High Water Table (A2) 1,2, 4A, and 4B) 4A, and 48)
— Saturation (A3) — Salt Crust (B11), ... Drainage Patterns (B10)
.. Water Marks (B1) ... Aquatic Inve ates (B13) .. Dry-Season Water Table (C2)
. Sediment Deposits (B2) ... Hydrogen Sulfide Odor (C1) . Saturation Visible on Aerial imagery (C9)
.. Drift Deposits (B3) . Oxidized Rhizospheres along Living Roots (C3) ___ Geomorphic Position (D2)
.. Algat Mat or Crust (B4) ... Presence of Requced iron (C4) .. Shallow Aquitard (D3)
.. lron Deposits (B5) . Recentiron fon in Tilled Soils (C6} ... FAC:Neutrat Test (D5)
... Surface Soil Cracks (B6) . Stunted or Stre Piants (D1) (LRR A) ... Raised Ant Mounds (D) (LRR A)
—. Inundation Visible on Aerial Imagery (B7) ___ Other (Explain in Remarks) .. Frost-Heave Hummocks (D7)
. Sparsely Vegetated Concave Surface (B8)
Field Observations. /
Surface Water Present? Yes . No pth {inches),
Water Table Present? repth (inches)) /
Saturation Present? Yes Depth (inches): Wetland Hydrology Present? Yes No
{includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photog, previous inspections), if available:

Remarks:
W k

US Army Corps of Engineers Western Mountsins, Valleys, and Coast ~ Interim Version




WETLAND DETERMINATION DATA FORM

- Western Mountains, Valleys, and Coast Region

i

Project/Site: Yoy kol CitylCounty: __S ~vrclevasr Sampiing Date: __ 2~ 26324
Applicant/Owner: ’ State: _ MR- Sampling Point: 2 pt'?,»
investigator(s): Sd S Jh Section, Township, Range:

Landform {hillstope, terrace, oic.): Locat retief {concave, convex, none): Stope (%):

Subregion (LRR): Lat: Long: Datum:

Soll Map Unit Name: _ NWi classification:

Are climatic / hydrologic conditions on tha site typical for this ime of yearp Yes " No____ (ifno. explain in Remarks.)

Ve

Are Vegelation ,Soil ____, or Hydrology __~___significantly di

Are “Normal Circumstances” present? Yes No

st © U et arstins

Are Vegetation ,Soil _______.orHydrology ______ naturally problematic? {if needed, explainanymmug Remarks.)
SUMMARY OF FINDINGS ~ Attach site map showing sampling point locations, transects, important features, etc
V4
Hydrophytic Vegelalion Piéseht? Yos No 1 the Sampled Area )
N 7 'd
:*VV:;:::“ Present? Ves No_ e | | within a Wettang? Yes No /
ydrology Present? Yes No
| Remarks: de“-} /)«.S}\J&, w/ob'??(»’vw,?c Jt}"@:%
VEGETATION - Use scientific names of plants.
Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plot size: ) JCover Doecies? _Status | wumber of Dominant
1. That Are OBL. FACW, or FAC: 2 A)
2 Totai Number of Dominant ~
3. Species Across All Strata: {B)
4.
Percent of Dominant Species
= Total Cover hat Are
Sapfing/Shrub Stratum (Plotsize: ) That Are OBL, FACW, or FAC: _Z 22" (A/B)
1. Prevalonce Index worksheet:
2 Tolai% Coverof. = Muyllipivby.
3 OBL species x1=
4. FACW species xX2=
5. FACspecies ... x3=__
1 Total Cover FACU species x4=__
Herb Stealum (Plotsize: ) , UPL species x5=
1. F’? /}L/ I g b F 4{ Cok Totals: A} ®)
3 Prevalence index =B/A=
ry Hydrophytic Vegstation Indicators:
5. " DOminance Test is »50%
6. .. Prevalence Index is $3.0°
7. —. Morphologicat Adaptations' (Provide wppom
8 data in Remarks or on a separate sheet
g' . Wettand Non-Vascular Plants’
1"0 . Problematic Hydrophytic Vegetation’ (Explain)
) ’tnacam of hydric soil and wetiand hydrology must
1. be present, uniess disturbed or problematic.
e E | Total Cover
Woody Vine Stratym (Plotsizes ________ )
1. Hydrophytic -~
Present? Yeos No
=(Total Cover
% Bare Ground in Herb Stratum
[ Remmarks:
US Army Corps of Engineers Western Mountains, Valleys, and Coast = interim Version




SOIL

Sampling Point. WDE [

/& e

indicator or confirm the absence of indicators.)

Profile Description: (Describe to the depth needed to document |
Depth Redox Fea
Jinches) ..Qm.(msaﬁn._ . EOlOr{moish Lype

S o

—xture
/A,(;A..

Remarks

‘Type. C=Concentration, D=Depiletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

“Location:_PL=Pore Lining, M=Matrix,

. Iron Deposits (B5)
... Surface Soil Cracks {B6)

.. Recent fron Red)

Hydric Soil Indicators: {Applicable to all LRRs, unless atherwise noted.) Indicators for Problemstic Hydrie Solls’;
... Histosol (A1) . Sandy Redox (S5) — 2 € Muck {A10)
. Histic Epipedon (A2) .. Stripped Matrix (S8) . Red Parent Material (TF2)
... Black Histic (A3) ... Loamy Mucky Mineraf {F1) (axcept MLRA 1) . Other (Explain in Remarks)
... Hydrogen Suifide (A4) . Loamy Gleyed Matrix|(F2)
... Depleted Below Dark Surface (A11}  ___ Depleted Matrix (F3)
. Thick Dark Surface (A12) . Redox Dark Surface (F8) “indicators of hydrophylic vegetation and
. Sandy Mucky Mineral (S1) ... Depleted Dark SurfaI (F7} wetland hydrology must be present,
. Sandy Gleyed Matrix (S4) . Redox Depressions (F8) unless disturbed or problematic.
Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? Yes No /
Remarks:
HYDROLOGY
Wetland Hydro!ogy indicators:
Suﬂace Water (A1) —.. Water-Stained Lpaves (B9) (except MLRA Watebswmed Leaves (BQ) (MLRA 1.2,
... High Water Table (A2) 1, 2, 4A, and(4B) 4A, and 48)
—. Saturation (A3) e Salt Crust (B11) . Drainage Patterns (B10)
.. Water Marks (B1) . Aguatic Invertebrates (B13) . Dry-Season Water Table (C2)
. Sediment Deposits (B2) ... Hydrogen Su Odor (C1) — Saturation Visible on Aerial imagery (C9)
.. Drift Deposits (B3) .. Oxidized Rhimews along Living Roots (C3) ___ Geomorphic Position (D2)
. Algal Mat or Crust (B4) .. Presence of Reduced iron (C4) . Shallow Aquitard (D3)

uction in Tilled Soits (C8)
v Stunted or Strested Plants (D1) (LRR A)

__. FAC:Neutral Test (D5)
... Raised Ant Mounds (D8} (LRR A)

. Inundation Visible on Aerial Imagery (B7)  ___ Other {Explain in Remarks) . Frost-Heave Hurmmocks (D7}

. Sparsely Vegetated Concave Surface (B8)

Field Observations: /

Surface Water Present? Yes _____ No _7,( Depth {inches):

Water Table Present? Yes pth (inches): el
Saturation Present? Yes No Depth {inches). Woetland Hydrology Present? Yes No
(includes capillary fringe)

Describe Recorded Data {stream gauge, monitoring well, aerial photos

, previous inspections), if available:

Remarks:

eV & J/s

U8 Army Corps of Engineers

Western Mountains, Valieys, and Coast ~ Interim Version



WETLAND DETERMINATION DATA FORM /|- Western Mountains, Valleys, and Coast Region
{
Project/Site: Yoy kol Ciyicounty; ___S e relevnr Sampling Date: __ 2~ 2¢2 "2
[4
Applicant/Owner: State: _ /P sampiing Point: __EZ___Z
Investigator(s): Sd S/ Section, Township, Range:
Landform {hiflstope, terrace, sic ) Locat retief {(concave, convex, none): Slope (%)
Subregion (LRR): Lat; Long: Datum:
Soil Map Unit Name. . . NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of yearP Yas ‘/Nom {f no. explain in Remarks.)
mvwmmf,swm,mnymmmﬁ_smmxyd Are “Normal Circumstances” present? Yes No
AreVegetation . Soit ______ orHydrology ___ _ naturally matic? (it needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS ~ Attach site ma}nhowing mpling point locations, transects, important features, etc
v
Hydrophytic Vegetation Pieseat? Yes J No is the Bampied A
Hydric Soil Present? e, within a wp'" nm Yos - No
Wetiand Hydrology Present? Yes No
Remarks: Mo wnoeed I/_) e S hox /) M Mg ‘-J\ t Fy f’“’ﬂ
VEGETATION - Use scientific names of plants.
Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stratum  (Plot size: J 36 Cover Ppecies? Slalus . | wumber of Dominant Species
1 That Are OBL., FACW, or FAC: / A)
2 Total Number of Dominant /
3 Species Across All Strata: (B)
4.
Percent of Dominant Species
e Total Cover That Are OBL, FACW, o FAC: __ 7 <" (n/B)
Sapling/Shrub Steatum (Plotsize: )
1 Prevalence index worksheet:
2 Tolsl% Coverof _ __ Mulipivby.
3 OBL species xi=
4 FACW species X2=
5 FACspecies . ... x3=____
3 Total Cover FACU species x4=
mmm (Potsize: _______ ) )= UPL specias x§=
1. [esToc ,ﬂ e ¢ Column Totals: A B)
3 Prevalence Index = B/A =
" Hyd Vegstation indicators:
5, Do e Tesl is »50%
6. __ Prevalence index is £3.0'
7. .. Morphologicat Adaptations' (Provide supporting
8 data in Remarks or on a separate sheet)
9' —_ Woetland Non-Vascular Plants'
1;_‘ . Problematic Hydrophytic Vegetation’ (Explain)
) ‘tnaeem of hydric soit and wetiand hydrology must
1. be present, unless disturbed or problematic.
= Total Cover
Woody Vine Strstum  (Plot size )
1. drophytic
2 ?oomﬁon —
’ Present? Yes . No___
= Tolat Cover
% Bare Ground in Herb Stratum
e
US Army Corps of Engineers Westarn Mountains, Vaifeys, and Coast = Interim Version




»
SoIL samping pone D/ 22

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix _R
dinches) = _ Color(moish = % . Color{moist) % Type' _Loc _ Texture Remarks

2z 2593k Flodidn -t/

'Type: C=Congentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. *Location: PL=Pore Lining, M=Matrix.

Hydric Soil indicators: {Applicable to all LRRs, unless atharwise hoted.) indicators for Prablematic Hydric Soits®;
__. Histosol {A1) . Sandy Redox (S5} e 2 oy Muck {(A10)
. Histic Epipedon (A2) . Sttipped Matrix (S6) ... Red Parent Material (TF2)
. Black Histic (A3) . LOamy Mucky Mineral (F1) (except MLRA 1) . Other (Explain in Remarks)
.. Hydrogen Sulfide (Ad4) . Loamy Gleyed Matrix|{(F2)
___ Depleted Below Dark Surface (A11)  ___ Matrix (F3)
. Tnick Dark Surface (A12) o Redox Dark Surface (F6) *indicators of hydrophytic vegetation and
. Sandy Mucky Mineral (81) . Depleted Dark Surfage (F7) wetland hydrology must be present,
. Sandy Gleyed Matrix {S4) . Redox Depressions (F8} unless disturbed or problematic.
Restrictive Layer (if present):
Type: /
Depth (inches): Hydric Soil Prosent? Yes ___ " No
Remarks:
HYDROLOGY
Watland Hydro!ogy indicators:
___ Surface Water (A1) _.. Water-Stained Lpaves (B9) (except MLRA Water‘Stamed Leaves (89) (MLRA 1,2,
h Water Table (A2) 1, 2, 4A, and|4B) 4A, and 4B)
V" Saturation {A3) . Salt Crust (B11) . Drainage Patterns (810)
. Water Marks (B1) . Aguatic Invertebrates (B13) . Dry-Season Water Table (C2)
. Sediment Deposits (B2) . Hydrogen Sul Odor (C1) . Saturation Visible on Aerial Imagery (C9)
... Drift Deposits (B3) .. Oxidized Rhizospheres along Living Roots (C3) __ Geomorphic Position (D2)
.. Algal Mat or Crust (B4) ... Presence of Reduced iron (C4) . Shallow Aquitard {D3)
... Iron Deposits (B5) .. Recentiron R fon in Tilled Soils (C6) .. FAC:Neutrai Test {DS)
e Surface Soit Cracks (B6) . Stuntedor S ed Plants (D1) (LRR A) .. Raised Ant Mounds (D6) (LRR A}
. Inundation Visible on Aerial Imagery (B7) ___ Other (Explain i) Remarks) .. Frost-Heave Hummocks (D7}
. Sparsely Vegetated Concave Surface (B8)
Field Observations: e
Surface Water Present? Yes ____ No____.Depth (inches):
Water Table Present? Yes sNo Depth (inches): /
Saturation Present? Yes No Depth (inches).| &~ Wetland Hydrology Prasent? Yes No
{inciudes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photod, previous inspections), if available:

Remarks:

U8 Army Corps of Engineers Western Mountains, Valleys, and Coast — interim Version




WETLAND DETERMINATION DATA FORM|- Western Mountains, Valleys, and Coast Region
ProjectSite: Yay Jeol CiyiCounty: R Sampiing Date: 2=~ 2¢: 24
¥
Applicant/Owner; State: WA Sampling Point: ______)E___E-f_i
Investigator(s): Ed_ S Section, Township, Range:
Landform (hillstope, terrace, sic ) Local relief (concave, convex, nonej). Siope (%)
Subregion (LRR): tat Long: Datum:
Soit Map Unit Name: . NWI classification:
Are climatic / hydrologic conditions on the site typicai for this time of yearp Yesmimm {if no. explain in Remarks.)
AmVegoiaﬁon___C.SoileHydmbgym/:_eigniﬁcanﬂyd' Are “Normal Circumstances” present? Yes No__
Ara Vegetation , Soit , of Hydrology _______ naturally matic? {if needed, explain any answaug; Remarks.)
SUMMARY OF FINDINGS ~ Attach site map showing sampling point locations, transects, important features, etc.
gyt Vogeln Proson? Yo 2 N | | s e sempind Ares /
Hydric Soil Present? Y&s No
Wettand H » "'7‘ within 2 Wetland? Yes No
Remarks: degcl ﬂ“‘s}g,& ”/a“'&;w»@?{_‘ c}l)‘"’f)uﬂ
VEGETATION — Use scientific names of plants.
Absolule Pominant indicator | Dominance Test workshoeet:
Troe Stratum (Plotsize: ) % Cover Jpecies? Siatus Number of Dominant Species b
1. That Are OBL, FACW, or FAC: {A)
2 Total Number of Dominant
3. Species Across All Strata: = ®)
4,
Percent of Dominant Spegies A Lovir
e, 8 Total Cover .
(Plot size That Are OBL, FACW, or FAC: (AIB)
1 Pmmryco Index worksheet:
2z Totel% Coverok . Mulfigyby.
3 OBLepecies ______ xi=
4 FACWspecies _ = x2=
5 FAC species s, X3=
2 Total Cover FACU species x4=
mmﬂlmw}.._____.) 3p UPLspecles ___ x5=_
1. 92eslE £ b 44 -g( Column Totals; A
P =2 T Ll J2 | PR ®
3 S feg F g 5% 2% ot Prevalence Index = B/A =
4, Hy Vegetation Indicators:
5. — Dominance Testis »50%
6. . Prevalence index is £3.0'
7. .. Morphological Adaptations' (Provide supporting
8 data in Remarks or on a separate sheet)
g‘ . Wetland Non-Vascular Plante’
16 .. Probiematic Hydrophytic Vegetation’ (Expiain)
' ‘lndlcators of hydric soil and wetland hydrology must
" be present, uniess disturbed or problematic.
= Total Cover
Woody Vine Stratum (Plotsize: _____ )
1. Hydrophytic /
2. Vegetation
Yeas No
=(Total Cover
% Bare Ground in Herb Stratum
Remarks:

US Armmy Corps of Enginesrs Western Mountains, Vaileys, and Coast = interim Version




SOIL

Sampling Point. b M

WA 11342

Profile Description: (Describe to the depth needed to document indicator or confirm the absence of indicators.)
Depth Matrix
Jinches) ~__ Color(moish = % .._ng.mmn_. L Jvpe  _loc. =~ Texture Remarks

e 727 3]

for 2

/oA AL

'Type. C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covpred or Coated Sand Grains.

“Location: PL=Pore Lining, M=Matrix.

Hydric Soll Indicatora: (Applicable to all LRRs, unless atherwise

noted.) indicators for Problematic Hydric Solia®:

— Sparsely Vegetated Concave Surface (B8)

... Histosol (A1) .. Sandy Redox {85) e 2 e Muck (A10)
.. Histic Epipedon (A2) . Stripped Matrix (S6) .. Red Parent Material (TF2)
... Black Histic (A3) . LOamy Mucky Minera) (F1) (except MLRA 1) . Other (Explain in Remarks)
.. Hydrogen Sulfide (A4) .. Loamy Gleyed Matrix|{F2)
. Depleted Below Dark Surface (A11)  ___ )-pﬁtea Matrix (F3)
.. Thick Dark Surface (A12) .Y Redox Dark Surface {F6} *Indicators of hydrophytic vegetation and
. Sandy Mucky Mineral {S1) .. Depleted Dark Surfage (F7) wetland hydrology must be present,
. Sandy Gleyed Matrix (S4) ... Redox Depressions (F8) uniess disturbed or problematic.
Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? Yes No
Remarks:
HYDROLOGY
Wetiand Hydtology indicators:
Surface Water (A1) _... Water-Stained Lpaves {89) (except MLRA Water~8tamed Leaves (B8) (MLRA 1.2,
h Water Table (A2) 1,2, 4A, and 4B) 4A, and 48)
— Saturation (A3) . Salt Crust (B11) ... Drainage Patterns (B10)
. Water Marks (B1) .. Aquatic invertebrates (B13) . Dry-Season Water Table (C2)
. Sediment Deposits (B2) .. Hydrogen Sulfidg Odor (C1) . Saturation Visible on Aerial imagery (C9)
. Drift Deposits (B3) . Oxidized Rhizospheres along Living Roots (C3} ___ Geomorphic Position (D2)
. Algal Mat or Crust (B4) Presence of Requced tron (C4) . Shallow Aguitard (D3)
... lron Deposits (B5) Recent iron in Tilled Soils {C6) . FAC:Neutral Test (DS}
. Surface Soil Cracks (B6) — Stunted or Stre: Plants (D1) (LRR A) .. Raised Ant Mounds (D) (LRR A)
. Inundation Visible on Aernial Imagery (B7) ___ Other (Explain if Remarks) .. Frost-Heave Hummocks (D7}

(includes capillary fringe)

Field Observations: /

Surface Water Present? Yes No ___7 Depth (inches); /
Water Table Present? Yes ] Depth (inches). i

Saturation Present? Yes _# No Depth (inches): { E Wetland Hydrology Present? Yes No

Describe Recorded Data (stream gauge, monitoring well, aerial photod

, pravious inspections), if available:

Remarks:

US Army Corps of Engineers

Westerm Mountains, Valleys, and Coast ~ interim Version




WETLAND DETERMINATION DATA FORM

~ Western Mountains, Valleys, and Coast Region

Project/Site: Yooy kol ClyCounty: __ S row el enr Sampling Date: __ 2~ 242 2%
Applicant/Owner: ’ state:_ WP sampiing Point.__ D P s
Investigator(s): Ed Syt Sction, Township, Range:

Landform (hilsiope, terrace, sic ) Locat relief (concave, convex, none): Slope (%)

Subregion (LRR): Lat: tong: Datum:

Soil Map Unit Name: NWI classification: _

Are climatic / hydrologic conditions on the site typical for this time of yvear]
Avre Vegetation - . Soil _. ot Hydrology __~_ significantly di
Are Vegetation . Soil , oF Hydrology naturally

SUMMARY OF FINDINGS ~ Attach site map showing

? Yos _ ‘/No ... (I no. explain in Remarks.)
Are "Normal Circumnstances” present? Yes

{H needed, explain any mswarsjn Remarks.}
mpling point locations, transects, important features, otc

No

—————

?

Hydréphytié Vegatation Preseént? Yes % N6 is the Sampied Area /
Hydric Soil Present? Yes o @
— within a Wotland? Yi N
Wetiand Hydrology Present? . o ©
Remarks: m o wecd /) PRy W /) M el 2 J ¢ .;*z e‘msd
VEGETATION ~ Use scientific names of plants.
Absolute Dominant Indicator | Dominance Test workshoet:
Tree Stratum (Plotsize: ) % Cover Ppecies? Status Number of Dominant Species
1. That Are OBL, FACW, or FAC: / {A)
2 Total Number of Dominant 7
3. Species Across All Strata: (B)
4,
Percant of Dominant Species
—— R L That Are OBL, FACW, or FAC: _ 2“7« (~B)
Sepiing/Shryb Stratum (Plotsize: )
1. Prevalence Index worksheet:
2. Totsl% Coverof. = Muliplyby,
3 OBL species x1=
4. FACW species X2=
5 FAC species . x3= )
% Total Cover FACU species x4=___
Herb W {(Plot size: ) .| UPL species x5=
;- = A == MW/&W’[ At M ¢ Column Totals: {a) )
3: Prevalence Index = BlA =
4 ﬂydpphync Vegetation indicators:
5, e Dominance Teéstis »50%
6. ___ Prevalence Index is $3.0°
7. hological Adaptations' (Provide supporting
8 data in Remarks or on a separate sheet)
9‘ . Wetiand Non-Vascular Plants’
10 —. Problematic Hydrophytic Vegetation' (Expiain)
. Yindicators of hydric soil and wetland hydrology must
1. be present, uniess disturbed or problematic.
= Total Cover
e Stratum (Plotsize: )
1. Hydrophytic /
2 Vegetation
Present? Yes No
=|Total Cover
% Bare Ground in Herb Stratum
Remarks:
US Army Corps of Engineers Western Mountains, Vaileys, and Coast = interim Version




SO

Sampling Point.

/¢ 2 hT)! VA

Profile Description: (Descﬁbe to the depth needed to document indicator or confirm the absence of indicators.)
Depth Redox F
Jinches) _....ngmmﬁ)... b COlor{moist) lype | L Loc ....155!/919: Remarks

'Type. C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

*Location: PL=Pore Lining, M=Matrix.

Hydric Soll indicatora: {Applicable to all LRRs, unless otherwise fioted.)

indicators for Problematic Hydric Soils®;

... Histosol (A1) . Sandy Redox (S5} e 2 oy Muck (A10)
.. Histic Epipedon (A2) . Stripped Matrix {S6) . Red Parent Material (TF2)
... Black Histic (A3) . Loamy Mucky Mineral (F1) (except MLRA 1) . Other (Explain in Remarks)
. Hydrogen Sulfide {A4) . Loamy Gleyed Matrix (F2)
.. Depleted Below Dark Surface (A11} led Matrix (F3)
—w Thick Dark Surface (A12) = Redox Dark Surface (F8) *indicators of hydrophytic vegetation and
. Sandy Mucky Mineral (S1) ... Depleted Dark Surfacg (F7) wetland hydrology must be present,
. Sandy Gleyed Matrix {S4) . Redox Depressions (£8) unless disturbed or problematic.
Restrictive Layer (if present):
Type: /
Depth (inches): Hydric Soil Present? Yes No
Remarks:
HYDROLOGY
Woatland Hydroiogy Indicators:
Surfaoe Water (A1) Water-S‘tamed Leaves (B9) (except MLRA Water~8tmned Leaves (BY) (MLRA 1.2
—_— )gﬁ Water Table (A2) 1,2, 4A, and|4B) 4A, and 4B)
. Saturation (A3) ___ Salt Crust(B11) ... Drainage Pattems (B10)
.. Water Marks (B1) .. Aquatic Invertebrates (B13) .. Dry-Season Water Table (C2)
.. Sediment Deposits (B2) ... Hydrogen Sulfide Odor (C1) . Saturation Visible on Aerial Imagery (C9)
.. Drift Deposits (B3) ... Oxidized Rhizospheres along Living Roots (C3) __ Geomorphic Position (D2)
. Algal Mat or Crust (B4) ... Presence of Reduced iron (C4) . Shallow Aquitard (D3)
.. lron Deposits (B5) .. Recent iron Reduction in Tilled Soils (C8) . FAC:Neutral Test (D5)
. Surface Soil Cracks (B6) .. Stunted or Stresged Plants (D1) (LRR A) .. Raised Ant Mounds (D6) (LRR A)
. Inundation Visible on Aerial imagery (B7) __ Other (Explain in Remarks) . Frost-Heave Hummocks (D7}
—. Sparsely Vegetated Concave Surface (BB)
Field Observations:
Surface Water Present? Yes No pth {inches): /
Water Table Present? Yes No Depth (inches): .
Saturation Present? Yes ; No Depth (inches): (&4 / Woetland Hydrology Present? Yes No
{includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photog| previous inspections), if available:

Remarks:

U8 Army Corps of Engineers

Western Mountains, Valleys, and Coast - lnterim Version




WETLAND DETERMINATION DATAF

- Western Mountains, Valleys, and Coast Region

Project/Site: Yoy kol Chyfcounty: S ~ovrclevnr Sampling Date; __ 2~ 2¢ " 24
ApplicantOwner: " state: _ 2P sampiing Paint: A
Investigator(s): Ed_ S Y Shetion, Township, Range:

Landform (hiflsiope, terrace, ofc ) Lpcat relief {concave, convex, none): Siope (%)

Subregion (LRRY: Lat: Long: Datum:

Soit Map Unit Name: _ NWi classification:

Are climatic / hydrologic conditions on the site typical for this time of Yes “/Nom {# no, explain in Remarks.)
AreVagehﬁon___{,Soil_____.orHydmbgy__:signMy Are *Normal Circumstances” present? vea__f_ No__
AreVegetation . Soit _____ orHydrology ____ naturally ? {if needed, explain any answouj_p Remarks.)

SUMMARY OF FINDINGS ~ Attach site map showing

mpling point locations, transects, important features, etc.

Hydrophiylic Vegdlalioh Present? Yes el No Is the Sampled Area /
Hydric Soil Prasent? Yas No nl within 2 Wetland? Yes No
Wetland Hydrology Present? Yes No
) M(J/""“’" /_)qé}k_’& W/A'&Wm?(_m c}‘}?‘{”‘d
VEGETATION - Use scientific names of plants.
Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plotsize: ) % Cover Soecies? SWle | nymber of Dominant Species
1. That Arg OBL, FACW, or FAC: / A)
2 Total Number of Dominant
3. Species Across All Strata; / ®)
4
Percant of Dominant Species
e T Toital Cover That Are OBL, FACW, or FAC: 7 = (am)
Sapling/Sheub Stratum (Plotsize: )
1. Prevalence index worksheet:
2 Tolat % Coverof. = Multiplyby.
3 OBL species x1=
4, FACW species X2=
5. FAC species x3=
e % Total Cover FACU species x4=
(Potsize: _________ ) UPL species x§=
mﬁ“ﬁm - . 5
1. shee S Lote AL | Conmn Totals: ) ®
2. ... S _
3. Prevalence Index = BiA =
4 ﬂyw Vegetation indicators:
s. - Dofminance Test is »50%
8, ___ Prevalence index is $3.0'
7. . Morphological Adaptations' (Provide supporting
8 data in Remarks or on a separate sheet)
9' . Wetland Non-Vascular Plants'
16 . Problematic Hydrophytic Vegetation® (Expiain)
) "indicators of hydric soll and wetland hydrology must
. be present, uniess disturbed or problematic.
™ Total Cover
Woody Vine Stratum (Plotsize: _______ )
t Hydrophytic
2. Vegetation . /
Present? Yes No
= Total Cover
% Bare Ground in Herb Stratum
| Remarks.
US Army Corps of Engineers Western Mountains, Vaileys, and Coast = Intertm Version




SOIL

Sampling Point.

DAFEL

/4 /O T) 22—

Profile Description: (Descrihe to the depth needed to document indicator or confirm the absence of indicators.)
Depth
Jinches} mmm.. B __m.(mn,... % JType' _Loc”  _ Textwe Remarks

=4y

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

*Location: PL=Pore Lining, M=Matrix.

Hydric Soll Indicators: {Applicable to ali LRRs, unless otherwise foted.)

indicators for Problematic Hydric Sofls’;

... Histosol (A1) . Sandy Redox (S5) . 2 cm Muck {A10)
... Histic Epipedon (A2) . Stripped Matrix {S6) .. Red Parent Material (TF2)
... Black Histic (A3) . Loamy Mucky Mineral (F1) (except MLRA 1) . Other {(Explain in Remarks)
.. Hydrogen Sulfide (A4) ... Loamy Gleyed Matrix |(F2)
. Depleted Below Dark Surface (A11)  ___ Depleted Matrix (F3)
... Thick Dark Surface (A12) . Redox Dark Surfa;zéﬁﬁ) “indicators of hydrophytic vegetation and
— Sandy Mucky Mineral (S1) . Depleted Dark Sui (F7) wetland hydrology must be present,
. Sandy Gleyed Matrix {S4) . Redox Depressions (£8) unless disturbed or problematic.
Restrictive Layar (if present):
Type: e
Depth {inches): Hydric Soil Present? Yes No
Remarks:
HYDROLOGY
Wetland Hydrology Indicators:

Surface Water (A1)

. Sparsely Vegetated Concave Surface (B8)

Waier»Stamed Lgaves {B9) (except MLRA

... High Water Table (A2) 1, 2, 4A, and[4B) 4A, and 4B)

___ Saturation {A3) . Salt Crust(B11) ... Drainage Patterns (B10)

.. Water Marks (B1) ... Aguatic invertebfates (B13) . Dry-Season Water Table (C2)

— Sediment Deposits {B2) ... Hydrogen Sulfide Odor (C1) . Saturation Visible on Aerial Imagery {C8)
.. DrifRt Deposits (B3) ... Oxidized Rhizospheres along Living Roots (C3) ___ Geomorphic Position (D2)

.. Algal Mat or Crust (B4) ... Presence of Reduced iron {C4) . Shallow Aquitard (D3)

.. iron Deposits (B5) . Recent lron Reduction in Tilled Soils (C6) . FAC:Neutral Test (DS)

. Surface Soit Cracks (B6) . Stunted or Stressed Plants (D1) (LRR A) .. Raised Ant Mounds (D6) (LRR A)

___ Inundation Visible on Aerial Imagery (B7) ___ Other (Explain ir] Remarks) . Frost-Heave Hummocks (D7}

Water—Stamed Leaves (89) (MLRA 1,2,

{includes capillary fringe)

Field Observations: /

Surface Water Present? Yes ___ No___ ¢ Pepth (inches)

Water Table Present? Yes No Depth (inches): ] /
Saturation Present? Yes Depth (inches): Wetland Hydrology Present? Yes No

Describe Recorded Data {stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

U8 Army Corps of Engineers

Weatern Mountains, Valleys, and Coast — Irderim Version



WETLAND DETERMINATION DATA FORM|— Western Mountains, Valleys, and Coast Region

[
Project/Site: Y kol ChyiCounty: __S revrelennr Sampling Date: __ 2~ 262" 2¢4
' WA _Ppx 4
Applicant/Owner: State: Sampling Point:
Investigator(s): Sd S Séction, Township, Range:
Landform {(hilistope, terrace, otc ) Lpcat relief {concave, convex, none): Slope (%)
Subregion (LRR): Lat: Long: Datum:
Soit Map Unit Name: " _ , NWi classification:
Are climatic / hydrologic conditions on the site typical for this time of yearP? Yes /No . {if no, explain in Remarks.)

Are Vegetation __~_ Soll ____, or Hydrology __~__ significantly di
Are Vegetation . Soit . or Hydrology naturally
SUMMARY OF FINDINGS ~ Attach site map showing

Are "Normal Circumstances” present? Yes No
matic? (i needed, explain any answers in Remarks.)

mpling point locations, transects, important features, etc

——————"

Hydrophytic Vwa!a:on Piesént? Yeas ., Noe is the Ssmpled Area /
Hydric Soil Present? Ves No within a Wotland? Yeos No
Wetland Hydrology Present? Yes No
Re g mM d ek ,’_) < 5}\4&‘ vl// o‘*ﬂ'h Nl ‘-} I3 )“5 Luﬁ
VEGETATION - Use scientific names of plants.
Absolute Dominant indicator | Dominance Test worksheet:
Tree Stratum (Plotsize: ___ ) S Cover Species? Siatus Number of Dominant c 2
1. That Are OBL, FACW, or FAC: {A)
2 Total Number of Dominant hy 2
3 Species Across All Strata: {B)
4,
Percent of Dominant Species
_ % Total Cover That Are OBL, FACW, or FAC: _ 242 ()
Sepling/Strub Stretum (Plotsize: )
1. Prevatence Index worksheet:
2. Tosi%Coverof, = Myllipvby.
3. OBL species X1=
4, FACW species xX2=
5. FAC species x3=
% Totel Cover FACU species x4=
Herb Stratuin  (Plot size: ) UPL species xE=
P 7 e e i b | Colusnn Totals: ») ®)
2 LAl —ran P Viliosd
3. Prevalence Index = B/A =
4, Hydrophytic Vegetation Indicators:
5, . Dominance Teést is »50%
6. . Prevalence index is 53.0
7. —.. Morphotogical Adaptations' (Provide supporting
8 data in Remarks or on a separate sheet)
9' . Waetland Non-Vascular Plante’
16 . Problematic Hydrophytic Vagetation’ (Expiain)
) 'mmammmmmobgym
1" be present, unless disturbed or problematic.
o™ Total Cover
Woody Vine Stratum (Plotsize: )
1. Hydrophytic /
2. Vegetation
Present? Yes No
= Totat Cover
% Bare Ground in Herb Stratum
Remarks:
US Army Corps of Engineers Westarn Mountains, Vaiteys, and Coast = interim Version




SOIL

Sl /PN 3/2

Pmﬁle Description: {Describe to the depth needed to documcnt indicator or confirm the absence of indicators.)
Matrix X Fi
,{.nsﬂggL_. i e

,.@mm;.ﬁ_.m,m__

| A7

Fen

~Jexture

Remarks

/&a—'

T A,

P

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

*Location: PL=Pore Lining, M=Malrix.

Hydric Soil indicators: (Applicable to all LRRs, unless atherwise nioted.)

indicators for Problematic Hydric Soils’;

.. Histosol (A1) .. Sandy Redox (S5) e 2 € Muck (A10}
. Histic Epipedon (A2) . Stripped Matrix (S6) .. Red Parent Material (TF2)
... Black Histic (A3) . LOBMy Mucky Mineral (F1) (except MLRA 1) . Other (Explain in Remarks)
.. Hydrogen Sulfide (A4) .. Loamy Gleyed Matrix|[(F2)
. Depleted Below Dark Surface (A11) ted Matrix (F3)
. Thick Dark Surface (A12) Y Redox Dark Surface (F6) IIndicators of hydrophytic vegetation and
. Sandy Mucky Mineral (S1) ... Depleted Dark Surface (F7) wetland hydrology must be present,
. Sandy Gleyed Matrix (S4) . Redox Depressions {8} unless disturbed or problematic.
Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? Yes No
Remarks:
HYDROLOGY

Waetland Hydrology Indicators:

__. Water-Stained Leaves {89) (except MLRA

Water~$tamad Leaves (BS) (MLRA 1,2,

Surface Water (A1)
_7;:@. Water Table (A2) 1,2, 4A, and|4B) 4A, and 48)
¢ Saturation (A3) . Salt Crust (B11) . Drainage Patterns (810)
. Water Marks (B1) .. Aquatic invertebtates (B13) ... Dry-Season Water Table (C2)
. Sediment Deposits (B2) .. Hydrogen Sulfide Odor (C1) . Saturation Visible on Aerial Imagery (C9)
... Drift Deposits (B3) . Oxidized Rhizospheres along Living Roots (C3} ___ Geomorphic Position (D2)
. Algal Mat or Crust (B4) . Presence of Reduced iron (C4) . Shallow Aquitard (D3)
. lron Deposits (B5) .. Recent fron Reduction in Tilled Soils (C6) .. FAC:Neutral Test (D5)
. Surface Soil Cracks (B6) . Stunted or Stressed Plants (D1) (LRR A) ... Raised Ant Mounds (D8) (LRR A)
. Inundation Visible on Aerial imagery (B7) ___ Other (Explain in Remarks) . Frost-Heave Hummocks (D7)
— Sparsely Vegetated Concave Surface (B8)
Field Observations:
Surface Water Present? Yes No 7 Depth (inches):
Water Table Present? Yes ,N 7 Depth (inches): / ]
Saturation Present? Depth (inches): [ Wetland Hydrology Present? Yes No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos) previous inspections), if available:
Remarks:
US Army Corps of Engineers Western

Mountains, Valleys, and Coast ~ Interim Version



WETLAND DETERMINATION DATA FO!

- Western Mountains, Valleys, and Coast Region

Project/Site: Vo kol CilylCounty, ___S ~+ el Sampling Date: __ 2~ 2¢ “ 2%
Applicart/Owner: ' state: _ AP Sampling Point: <
Investigator(s): Ed S Section, Township, Rangs:

Landform (hiflstope, terracs, ofc. ) Lpcat relief {(concave, convex, nonej: Siope (%)

Subregion (LRR): Lat; Long: Datum:

Sofl Map Unit Name: _ ‘ NWI classification: _

Are climatic / hydrologic conditions on the site typical for this time of year? Yes = No_____ (it no. explain in Remarks.)

Are Vegetation ~ soi . orHydrology __~_ significantly di

Are Vegetation . Soit .or Hydrology ______ naturally
SUMMARY OF FINDINGS - Attach site map showing

Are “Normal Circumstances” present? Yes No
(i needed, expiain any anmnln Remarks.)

matic?
mpling point locations, transects, important features, etc.

O —— o ho i the Semmpied Ares _
Hydric Soil Prasent? Yes No T | within 2 Wetland? Yes No
Wetiand Hydrology Present? Yes Ne__ "~
Remarks: Mo wed /_)“g}w&_\ S Mo R Jm‘zi,«ﬂ
VEGETATION ~ Use scientific names of plants.
. Absolute Dominant indicator | Dominance Test worksheet:
Iree Stratym (Plotsize: ) %% Cover Species? Stalus Number of Dominant Species 2
1. That Are OBL, FACW, or FAC: A)
2 Total Number of Dominant -
3. Species Across All Strata: ®)
4,
Percent of Dominant Species A eg.
% Total Cover That Are OBL, FACW, or FAC: “’/ws)
Sepling/Shryb Stretum (Plotsize: )
1. Prevsience Index worksheet:
2. Jolst% Coverof = Mulfiplyby,
3. OBL species x1=
ry FACW species x2=
5. FACspecies . . x3=
2 Total Cover FACU species x4=
Herb Steatum  (Plot size: [T | w pA“( UPL species x5=
t [rgpem Cotumn Totals: ™ ®
2 Phaber—s 52 . a Sy ot
3 Prevahma Index =BIA =
4, ﬂmm Vegetation indicators:
5. . Dominance Teést is »50%
6, . Prevalence index is s3.0°
7. —. Mormphological Adaptations' (Provide supporing
8 data in Remarks or on a separate sheet)
e . Wetland Non-Vascular Plants’
10. .. Problematic Hydrophytic Vegetation’ {Explain)
" ’tmams«!mmmmgym
- be present, uniess disturbed or problematic.
=|Total Cover -
Woody Vine Stistum (Plotsize: ) /
1. Hydrophytic
2. Vnmﬁon
Present? Yes No
=[Total Cover
% Bare Ground in Herb Stratum
v
US Army Corps of Enginesrs Western Mountains, Vaiteys, and Coast = interim Version




SOIL

Sampling Point: ...Ef..f

=

Profile Description: {Describe to the depth needed to document the indicator or confirm the abgsence of indicators.)
Depth Matrix Redox F
Jincheg) __smumm? —% ! JType | loc o Texture | Remarks
/0

V. 2
/& /M,%#

=ty T

|_Type: C=Congcentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

*Location: PL=Pore Lining, M=Matrix.

. Sparsely Vegetated Concave Surface (B8)

Hydric Sofl Indicators: {(Applicable to all LRRs, unless atherwise notest.) Indicators for Problematic Hydric Solis®;

... Histosol (A1) . Sandy Redox (S5) e 2 Muck (A10}

... Histic Epipedon (A2) . Stripped Matrix (§6) . Red Parent Material (TF2)

... Black Histic (A3) . LOAMY Mucky Mineraf (F1) (except MLRA 1) . Other (Explain in Remarks)

. Hydrogen Suffide (A4) —.. Loamy Gleyed Matrix| (F2)

—.. Depleted Below Dark Surface (A11)  ___ Depleted Matrix (F3)

.. Thick Dark Surface (A12) .. Redox Dark Surface (F8) *Indicators of hydrophytic vegetation and

. Sandy Mucky Mineral (S§1) . Depleted Dark Su (F7} wetland hydrology must be present,

. Sandy Gleyed Matrix (S4) . Redox Depressions {F8) unless disturbed or problematic.

Restrictive Layer (if present):
Type: /
Depth (inches): Hydric Soil Present? Yes No

Remarks:

HYDROLOGY

. Surface Water (A1) . Water-Stained Upaves (B9) (except MLRA ... Water-Stained Leaves (B9) (MLRA 1, 2,

... High Water Table (A2) 1,2, 4A, and 4B) 4A, and 4B)

. Saturation (A3) Sait Crust (B11) .. Drainage Patterns (B10)

—.. Water Marks (B1) . Aquatic Invertebrates (B13) . Dry-Season Water Table (C2)

. Sediment Deposits (B2) ... Hydrogen Sul Odor (C1) . Saturation Visible on Aerial imagery (C9)

_. Drift Deposits (B3) . Oxidized Rh res along Living Roots (C3}) ___ Geomorphic Position (D2)

.. Algal Mat or Crust (B4) .. Presence of Requced lron {C4) . Shallow Aquitard (D3)

... Iron Deposits (85) . Recent fron R in Tilled Soils (C6) . FAC:Neutral Test {DS)

. Surface Soil Cracks (B6) . Stunted or Stressed Plants (D1) (LRR A) .. Raised Ant Mounds (D8) (LRR A}

. Inundation Visible on Aerial Imagery (B7) __ Other (Explain in Remarks) . Frost-Heave Huramocks (D7}

Field Observations:

Surface Water Present? Yes No / Depth {inches):

Water Table Present? Yes No ¢ Depth (inches); -
Saturation Present? Yes No Depth (inches): Wetland Hydrology Present? Yes No
{includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photog

. previous inspections), if available:

Remarks:

U8 Army Corps of Engineers

Western Mountains, Valleys, and Coast — interim Version




WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

i
Project/Site: ¥ s ] keol Cityicounty: ___S rrvrmelevnrs Sampling Date: __ 2~ 22" 24
Applicant/Owner: stats: _ AP Sampiing Point: _,___J},é‘_?__’?icf
Investigator(s): Sd ey Section, Township, Range:
Landform (hifisiope, terrace, slc ) Lpcat relief (concave, convex, none): Siope (%)
Subregion (LRR): Lat: Long: Datum:
Soit Map Unit Name: } NWI classification; _
mmmrhmmmmmmwmmmdm? Yes /mm (! no, explain in Remarks.}
Are Vegetation ’/,Soﬁ________,omydmlogy_____,__ugmﬂcsntly furbed? Are *Normal Circumatances” present? Yes No ..
Are Vegetation . Soil _______, or Hydrology naturally matic? (it needed, explain any answnrsﬁa Remarks.)
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Végatation Présént? Yes /Nb Z is the Sampled Area _
Hydric Soil Present? Yes No T
Iy " Yes No within a Wetland? Yeos No
Ramarks: Mo moeed pa&/‘u& S Moy el c}l. )"“{Lad
VEGETATION -~ Use scientific names of plants.
Absolute Dominant Indicator | Dominance Test worksheet:
ImeStatum (Plotsize: ) 3 Gover Soecies?  Slalus Number of Dominant Species 9
1. That Are OBL, FACW, or FAC: (A)
2 Total Number of Dominant /
3 Species Across Alt Strata: (8)
4,
Percant of Dominant Species
e Total Cover That Are OBL, FACW. ot FAC: __ 2 " (am)
Sepling/Shrub Stratum (Plotsize: )
1. Prevalence Index worksheet:
2. Jols%Coverof = Muliplvoy,
3 OBL species x1=
4. FACW species xX2=
5. FAC species x3=
& Total Cover FACU species x4= __
(Plotsize: . ) UPL species x5=
r
; %,/L e Pt #C | Cotumn Torsls: ) ®)
3 - Prevajence Index = B/A =
4, Hydrophytic Vegsetation indicators:
5. — Dorfinance Test is »50%
5. — Prevalence index is 53.0°
7. —_— hological Adaptations' (Provide supporting
8 data in Remarks or on a separate sheet)
9‘ .. Wetland Non-Vascular Plants’
16 . Problematic Hydrophytic Vegetation’ (Explain)
’ ’(ncﬁcabrsofhydnc soif and wetland hydrology must
" be present, uniess disturbed or problematic.
e | Total Cover
Woody Vine Stretum (Plotsize: )
1. Hydrophytic /
Present? Yes _____ No
—en ¥ Total Cover
% Bare Ground in Herb Stratum
Remarks;
US Army Corps of Engineers Western Mountaing, Vaiteys, and Coast = interim Version




SOIL

Sampling Point: 177" » z

/e  /on3/a

Profile Description: (T)oscribe to the depth needed to document indicator or confirm the absence of indicators.)
Depth Matrix Redox
Jinches} = Color(moisth % . Color{moisth b JJype _loc  Jexdure | Remarks

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

*Location; PL=Pore Lining, M=Matrix.

— Sparsely Vegetated Concave Surface (88)

Hydrie Soil indicators: (Applicable to all LRRs, unless atherwise hoted.) indicators for Problematic Hydric Solis®;
. Histosol (A1) . Sandy Redox (S5} e 2 € Muck (A10)
.. Histic Epipedon (A2) .. Stripped Matrix {S6) . Red Parent Material (TF2)
... Black Histic {A3) . Loamy Mucky Mineraf (F1) (except MLRA 1) . Other (Explain in Remarks)
.. Hydrogen Sulfide (A4) .. Loamy Gleyed Matrix| {F2)
. Depleted Below Dark Surface (A11}  ___ Depleted Matrix (F3)
. Thick Dark Surface (A12) . Redox Dark Surface {F8) *indicators of hydrophytic vegetation and
. Sandy Mucky Mineral {S1) ... Depleted Dark Surfade (F7) wetland hydrology must be present,
. Sandy Gleyed Matrix (S4) ... Redox Depressions {F8) uniless disturbed or problematic.
Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present?  Yes No___ o~
Remarks:
HYDROLOGY
Wetland Hydrology indicators:
Primary Indicators (mini apply) Secondary Indica 2 or more required
. Surface Water (A1) ... Water-Stained Lieaves (B9) {except MLRA .. Water-Stained Leaves (B9) (MLRA 1, 2,
... High Water Table (A2) 1, 2,4A, and 48) 4A, and 4B)
— Saturation (A3) . Salt Crust (B11) ___ Drainage Patterns (810)
. Water Marks (B1) . Aquatic Invertebrates (B13) . Dry-Season Water Table (C2)
. Sediment Deposits (B2) .. Hydrogen Su Odor (C1) . Saturation Visible on Aerial Imagery (C8)
... Drift Deposits (B3} . Oxidized Rhizospheres along Living Roots (C3) ___ Geomorphic Position (D2)
... Algal Mat or Crust (B4) . Presence of Reduced tron {C4) e Shallow Aquitard (D3)
... lron Deposits (BS) .. Recentiron R in Tilled Soils (C8) .. FAC:Neutral Test (DS)
. Surface Soil Cracks (B6) . Stunted or Stre Piants (D1) (LRR A) ... Raised Ant Mounds (D6) (LRR A)
— Inundation Visible on Aerial imagery (B7)  __ Other (Explain i Remarks) o Frost-Heave Hummocks (D7)

(includes capillary fringe)

Field Observations:

Surface Water Present? Yes No Depth ({inches).

Water Table Present? Yes No _7pepm (inches): ~
Saturation Present? Yes No __7_ Depth (inches): Wetland Hydrology Present? Yes No

Describe Recorded Data (stream gauge, monitoring well, aerial photog

L, previous inspections), if available:

Remarks:

U8 Army Corps of Engineers

Western Mountains, Valleys, and Coast ~ interim Version




Wetland name or number A

RATING SUMMARY - Western Washington

Name of wetland (or ID #): /(cvy/zp/ - e A Date of site visit: &~ %2

Rated by SHA St Trained by Ecology?__.Aes ___No Date of training

HGM Class used for rating Diﬂw'*"’” J Wetland has muitiple HGM classes?___Y N

NOTE: Form is not complete without the required figures (figures can be combined).
Source of base aerial photo/map

OVERALL WETLAND CATEGORY based on functions _ﬁg special characteristics__)
1. Category of wetland based on FUNCTIONS
Category | — Total score =23 - 27
—_— Score for each
Category Il - Total score #20-22 function based
on three
Category lll - Total score |= 16 - 19 ratings
_ L q_ (order of ratings
(‘Zat‘eVgoryylv Totgl scoreF9 H15 is not important)
g . gic . 9=H,H H
8=H,H M
e 7=H,H,L
_ Circle|the appropriate ratingis_ 7=H M M
Site Potential H & tlH M D/H ™ 6=H,M,L
Landscape Potential| H @ L|H LIH M ) 6=M,M,M
Value H LIH M LJ|H LT 5=H,L,
s Based @ 5=M,M,L
core based on I 4=M,L,L
Ratings é 5 Lf 3=L,L,L
2. Category based on SPECIAL CHARACTERISTICS of wetland
Estuarine | 11
Wetland of High Conservation Value 1
Bog I
Mature Forest I
Old Growth Forest I
Coastal Lagoon | n
Interdunal I le,
None of the above /
Wetland Rating System for Western WA: 2014 Updatd 1
Rating Form — Version 2, July 2023




Wetland name or number ﬁ

Maps and figures required to answer ¢
Depressional Wetlands

uestions correctly for Western Washington

p ot

Cowardin plant classes D13, H11,H14
Hydroperiods D14, H12
Location of outlet (can be added to map of hydropetiods) D11,D41
Boundary of area within 150 ft of the wetland (can lie added to another figure) | D2.2,D5.2

Map of the contributing basin D43,D53

1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H22,H23
polygons for accessible habitat and total habitat

Screen capture of map of 303(d) listed waters in basin {from Ecology website) D3.1,D03.2
Screen capture of list of TMDLs for WRIA in which unit is found {from web) D33

Riverine Wetlands

‘ Cowardin plant classes A 4 ' T Hkyl.kl,H 14 ’

Hydroperiods H1.2
Ponded depressions R1.1
Boundary of area within 150 ft of the wetland {can Be added to another figure)} | R2.4

. Plant cover of trees, shrubs, and herbaceous plants R1.2,R4.2
Width of unit vs. width of stream (can be added to dnother figure) R4.1
Map of the contributing basin R2.2,R2.3,R5.2
1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H2.2,H23
polygons for accessible habitat and total habitat
Screen capture of map of 303(d) listed waters in basin (from Ecology website) R3.1
Screen capture of list of TMDLs for WRIA in which ufit is found (from web) R3.2,R33

Lake Fringe Wetlands
Cowardin plant classes

11,041, HL1LH14

Plant cover of trees, shrubs, and herbaceous plants L1.2
Boundary of area within 150 ft of the wetland (can Qe added to another figure} L2.2
1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H22,H23

polygons for accessible habitat and total habitat
Screen capture of map of 303(d) listed waters in basin (from Ecology website) L3.1,L3.2
Screen capture of list of TMDLs for WRIA in which unit is found {(from web) L33

slope Wetlands

Cowardin plant classes H11,H14
Hydroperiods H1.2
Plant cover of dense trees, shrubs, and herbaceous plants S13
Plant cover of dense, rigid trees, shrubs, and herbadeous plants S4.1
(can be added to figure above)
Boundary of 150 ft buffer {can be added to another figure) $2.1,55.1
1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H22,H23
polygons for accessibie habitat and total habitat
Screen capture of map of 303(d) listed waters in basjn {from Ecology website) $3.1,53.2
Screen capture of list of TMDLs for WRIA in which upit is found {from web) $3.3
Wetland Rating System for Western WA: 2014 Update 2

Rating Form — Version 2, July 2023




Wetland name or number f i

HGM Classification of Wef

tlands in Western Washington

1. Are the water levels in the entire unit usually coptrolled by tides except during floods?

C0—goto)

1.1 Is the salinity of the water during periods of a

2.

Y

NO - Saltwater Tidal Fringe (Estuarine)

S —the wetland class is Tidal Fringe—go to 1.1

nual low flow below 0.5 ppt {parts per thousand)?

YES ~ Freshwater Tidal Fringe

If your wetland can be classified as a Freshwater Tidal Fringe use the forms for Riverine wetlands. If it is

Saltwater Tidal Fringe, it is an Estuarine wetla
functions for estuarine wetlands.

The entire wetland unit is flat, and precipitation

hd and is not scored. This method cannot be used to score

is the only source (>90%) of water to it. Groundwater and

surface water runoff are NOT sources of water to the unit.

O-goto.
T wetland can be classified as a Flats wetla

3.

Does the entire wetland unit meet all of the foll
___The vegetated part of the wetland is on the
plants on the surface at any time of the year)

YES - The wetland class is Flats
nd, use the form for Depressional wetlands.

pwing criteria?
shores of a body of permanent open water (without any
at least 20 ac (8 ha) in size,

___Atleast 30% of the open water area is deeper than 6.6 ft (2 m).

YES —The

ﬁo——gotozs

Does the entire wetland unit meet all of the foll

wetland class is Lake Fringe (Lacustrine Fringe)

wing criteria?

1The wetland is on a slope (slope can be very gradual),
“The water flows through the wetland in ong direction (unidirectional) and usually comes from seeps.
It may flow subsurface, as sheet flow, or in d swale without distinct banks,

water leaves the wetland without bei
NO-goto5

g impounded.
YES - The wetland class is Slope

NOTE: Surface water does not pond in these tyge of wetlands except occasionally in very small and

shallow depressions or behind hummocks (depr

Wetland Rating System for Western WA: 2014 Update
Rating Form — Version 2, July 2023

essions are usually <3 ft diameter and less than 1 ft deep).




5. Do

. Your wetland unit seems to be difficult to classif

Wetland name or number ﬁ_

yhe’ entire wetland unit meet all of the follf
__“The unitis in a valley, or stream channel, w
stream or river,

_____The overbank flooding occurs at least once

NOTE: The Riverine unit can contain depressiong

Is the entire wetland unit in a topographic depré
some time during the year? This means that anyj

NO -goto7

Is the entire wetland unit located in a very flat a
The unit does not pond surface water more than

bwing criteria?
here it gets inundated by overbank flooding from that

every 2 years.

YES - The wetland class is Riverine
that are filled with water when the river is not flooding

ssion in which water ponds, or is saturated to the surface, at
outlet, if present, is higher than the interior of the wetland.

quetland class is Dem

rea with no obvious depression and no overbank flooding?
a few inches. The unit seems to be maintained by high

groundwater in the area. The wetland may be ditched but has no obvious natural outlet.

NO-goto8

example, seeps at the base of a slope may grade

YES — The wetland class is Depressional

y and probably contains several different HGM classes. For
into a riverine floodplain, or a small stream within a

Depressional wetland has a zone of flooding along its sides. GO BACK AND IDENTIFY WHICH OF THE

HYDROLOGIC REGIMES DESCRIBED IN QUESTION

S 1-7 APPLY TO DIFFERENT AREAS IN THE UNIT (make a

rough sketch to help you decide). Use the followling table to identify the appropriate class to use for the

rating system if you have several HGM classes p#

NOTE: Use this table only if the class that is reco
of the total area of the wetland unit being rated
10% of the unit; classify the wetland using the cl

esent within the wetland unit being scored.

mmended in the second column represents 10% or more
If the area of the HGM class listed in column 2 is less than
ass that represents more than 90% of the total area.

Slope + Riverine Riverine
Slope + Depressional Depressional
Slope + Lake Fringe Lake Fringe
Depressional + Riverine along stream Depressional
within boundary of depresgion
Depressional + Lake Fringe Depressional
Riverine + Lake Fringe Riverine
Salt Water Tidal Fringe and any other Treat as
class of freshwater wetland ESTUARINE

If you are still unable to determine which of the abo
2 HGM classes within a wetland boundary, classify t

ve criteria apply to your wetland, or if you have more than
he wetland as Depressional for the rating.

Wetland Rating System for Western WA: 2014 Update
Rating Form — Version 2, July 2023




Wetland name or number

s

DEPRESSIONAL AND FLATS WETLANDS

Water Quality Functions - Indicators tt

at the site functions to improve water quality

D 1.0. Does the site have the potential to improve water

quality?

D 1.1. Characteristics of surface water outflows from the wetl

and:

Wetland is a depression or flat depression (QUESTION 7
Wetland has an intermittently flowing stream or ditch,

Wetland has an unconstricted, or slightly constricted, s
Wetland is a flat depression (QUESTION 7 on key), who

on key) with no surface water leaving it {no outlet).
points=3

DR highly constricted permanently flowing out

irface outlet that is permanently flowing points =1
se outlet is a permanently flowing ditch. points = 1

—
y or true organic (use NRCS definitions). Yes=4(Ng =0

D 1.2. The soil 2 in. below the surface (or duff layer) is true cld oy

D 1.3. Characteristics and distribution of persistent plants (Emergent, Scrub-shrub, and/or Forested Cowardin classes):
Wetland has persistent, ungrazed plants > 95% of area points =5
Wetland has persistent, ungrazed plants > % of area points =3
Wetland has persistent, ungrazed plants > /10 of area points = 1
Wetland has persistent, ungrazed plants </10 of area G)Ta_ints\—j O

D 1.4, Characteristics of seasonal ponding or inundation:
This is the area that is ponded for at least 2 months. Seé
Area seasonally ponded is > % total area of wetland
Area seasonally ponded is 2 % total area of wetland

Area seasonally ponded is < % total area of wetland

e description in manual.

 points=4 )

points =2
points =0

G

TotalforD 1

P Add the points in the boxes above

&

Rating of Site Potential If scoreis: __ 12-16=H _ <61

1=M __ 05=L

Record the rating on the first page

D 2.0. Does the landscape have the potential to support

the water quality function of the site?

D 2.1. Does the wetland unit receive stormwater discharges?

(fes=1jNo=0

D 2.2. is > 10% of the area within 150 ft of the wetland in land

Ces=1-Ro=0

uses that generate pollutants? /
D 2.3. Are there septic systems within 250 ft of the wetland? Yes=1 @ o
D 2.4. Are there other sources of pollutants coming into the wetland that are not listed in questions D 2.1-D 2.3?
Source Yes = = <
Total forD 2 Add the points in the boxes above Z

e

Rating of Landscape Potential If scoreis: __3or4=H

__/10r2=M __0=L

Record the rating on the first page

D 3.0. Is the water quality improvement provided by the

site valuable to society?

D 3.1. Does the wetland discharge directly (i.e., within 1 mi) to a stream, river, lake, or marine water that is on the

303(d) list?

Yes =

D 3.2. Is the wetland in a basin or sub-basin where an aquatic

resource is on the 303(d) list?

fes=R No=0

D 3.3. Has the site been identified in a watershed or local plan
if there is a TMDL in development or in effect for the ba

as important for maintaining water quality? (Answer YES
sin in which the unit is found.) Yes=2 No=0

2
{
7

Total forD 3 /

Add the points in the boxes above

]

Rating of Value If scoreis: _2-4=H _Zl =M _ 0

Wetland Rating System for Western WA: 2014 Update
Rating Form — Version 2, July 2023
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Record the rating on the first page




A

Wetland name or number

DEPRESSIONAL
Hydrologic Functions - indicators that the site

ND FLATS WETLANDS

functions to reduce flooding and sstream degradatmn

D 4.0. Does the site have the potential to reduce floodin

g and erosion?

D 4.1. Characteristics of surface water outflows from the wetland:

Wetland is a depression or flat depression with no surf3
Wetland has an intermittently flowing stream/ditch, OR

ce water leaving it (no outlet) points =
highly constricted permanently flowing outle

Wetland is a flat depression {question 7 on key), whose|outlet is a permanently flowing ditch points =1

Wetland has an unconstricted, or slightly constricted, syrface outlet that is permanently flowing points = 0 2
D 4.2. Depth of storage during wet periods: Estimate the heigltt of ponding above the bottom of the outlet. For

wetlands with no outlet, measure from the surface of pprmanent water or if dry, the deepest part.

Marks of ponding are 3 ft or more above the surface or[bottom of outlet points =7

Marks of ponding between 2 ft to < 3 ft from surface or|bottom of outlet points =5

Marks are at least 0.5 ft to < 2 ft from surface or bottom of outlet points =3

The wetland is a “headwater” wetland points = 3

Wetiand is flat but has small depressions on the surfacqd that trap water points=1 o

Marks of ponding less than 0.5 ft {6 in}) ain

D4.3.

Contribution of the wetland to storage in the watershed: Estimate the ratio of the area of upstream basin

contributing surface water to the area of the wetland uhit itself.
The area of the basin is less than 10 times the area of the unit points =
The area of the basin is 10 to 100 times the area of the linit
The area of the basin is more than 100 times the area of the unit points =0 3
Entire wetland is in the Flats class points =5
Total for D 4 pd Add the points in the boxes above 5
Rating of Site Potential If scoreis: _ 12-16=H __ 6-11=M __{0-5 =L Record the rating on the first page

D 5.0. Does the landscape have the potential to support

hydrologic functions of the site?

D 5.1. Does the wetland receive stormwater discharges? \le&;)‘lo =0 \
D 5.2.1s >10% of the area within 150 ft of the wetland in land lises that generate excess runoff? No =0 |
D 5.3. Is more than 25% of the contributing basin of the wetland covered with intensive human land uses (residential at
>1 residence/ac, urban, commercial, agriculture, etc.)? Yes = 1" ¢tNG '@ <
Total forD 5 Add the points in the boxes above 2
Rating of Landscape Potential Ifscoreis:__3=H _~1or2=M o= Record the rating on the first page
D 6.0. Are the hydrologic functions provided by the site valuable to society?
D 6.1. Is the unit in a landscape that has flooding problems? Choose the description that best matches conditions
around the wetland unit being rated. Do not add points| Choose the highest score if more than one condition is
met.
The wetland captures surface water that would otherwise flow downgradient into areas where flooding has
damaged human or natural resources (e.g., houses or saimon redds):
Flooding occurs in a sub-basin that is immediately downgradient of unit. points = 2
e Surface flooding problems are in a sub-basin farther downgradient.
¢ Flooding from groundwater is an issue in the sub-basin. points=1
e The existing or potential outflow from the wetland is so constrained by human or natural conditions that the
water stored by the wetland cannot reach areas that flood. Explain why points =0
e There are no problems with flooding downstream pf the wetland. points =0 )
D 6.2. Has the site been identified as important for flood storage or flood conveyance in a regional flood control plan?
Yes = 2 No e
TotalforD 6 / Add the points in the boxes above /
Rating of Value If scoreis: _ 2-4=H _‘il =M ___0=L Record the rating on the first page

Wetland Rating System for Western WA: 2014 Update
Rating Form — Version 2, July 2023
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Wetland name or number _/ !

These questions apply
HABITAT FUNCTIONS - Indicators that site functions

wetlands of all HGM classes.
s to provide important habitat

H 1.0. Does the site have the potential to provide habitalt?

H 1.1, Structure of plant community: Indicators are Cowardin
Cowardin plant classes in the wetland. Up to 10 patche
of % ac if the unit is at least 2.5 ac, or more than 10% of
____Aquatic bed
__ Y Emergent
____Scrub-shrub {areas where shrubs have > 30% cove
___ Forested (areas where trees have > 30% cover)

If the unit has a Forested class, check if:

classes and strata within the Forested class. Check the

5 may be combined for each class to meet the threshold

the unit if it is smaller than 2.5 ac.

4 structures or more: points = 4
3 structures: points = 2
2 structures: points = 1

1 structure: points€ 0 )

)

The Forested class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous, moss/groundcover) that

each cover 20% within the Forested polygon

H 1.2. Hydroperiods
Check the types of water regimes (hydroperiods) prese
more than 10% of the wetland if the unit is < 2.5 ac, or
descriptions of hydroperiods).
___Permanently flooded or inundated
"Sésonally fiooded or inundated

')ccasmnally flooded or inundated
Saturated only

nt within the wetland. The water regime has to cover

¥ ac if the unit is at least 2.5 ac to count (see text for

4 or more types present: points =3
3 types present: points @

2 types present: points = 1

1 type present: points = 0

Permanently flowing stream or river in, or adjacent to, the wetland

Zntermittently or seasonally flowing stream in, or 3djacent to, the wetland

___Lake Fringe wetland 2 points
Freshwater tidal wetland 2 points

H 1.3. Richness of plant species
Count the number of plant species in the wetland that

Different patches of the same species can be combined

tover at least 10 ft2.
to meet the size threshold and you do not have to

name the species. Do not include Eurasian milfoil, reed canarygrass, purple loosestrife, Canada thistle

if you counted: > 19 species points = 2
5 - 19 species
< 5 species points = 0

H 1.4. Interspersion of habitats
Decide from the diagrams below whether interspersion
the classes and unvegetated areas (can include openw

have four or more plant classes or three classes and op

~ D

Low = 1 point

among Cowardin plants classes (described in H 1.1), or
ater or mudflats) is high, moderate, low, or none. If you
en water, the rating is always high.

€ C)

Moderate = 2 points

All three diagrams

in this row
are High = 3 points

Wetland Rating System for Western WA: 2014 Update
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Wetland name or number A‘

H 1.5. Special habitat features:
Check the habitat features that are present in the wetland. The number of checks is the number of points.
_____Large, downed, woody debris within the wetland (> 4 in. diameter and 6 ft long).

_____Standing snags {dbh > 4 in.) within the wetland

____Undercut banks are present for at least 6.6 ft (2 m) and/or overhanging plants extend at least 3.3 ft (1 m)

/ever open water or a stream (or ditch) in, or contiguous with the wetland, for at least 33 ft (10 m)

__ Stable steep banks of fine material that might be Used by beaver or muskrat for denning (> 30 degree
slope) OR signs of recent beaver activity are present (cut shrubs or trees that have not yet weathered
where wood is exposed)

__ Atleast % ac of thin-stemmed persistent plants or woody branches are present in areas that are
permanently or seasonally inundated (structures for egg-laying by amphibians)

Invasive plants cover less than 25% of the wetland|area in every stratum of plants {see H 1.1 above for the

list of strata and H 1.5 in the manual for the list of aggressive plant species) /
Total forH 1 Add the points in the boxes above y
Rating of Site Potential If scoreis: __15-18=H __ 7-14=M _‘_/0-6 =L Record the rating on the first page

H 2.0. Does the landscape have the potential to support{the habitat functions of the site?

H 2.1. Accessible habitat {include only habitat polygons accessible from the wetland.

Calculate: % relatively undisturbed habitat_| _+ [(% maderate and low intensity land uses)/2] @ = | %

Total accessible habitat is:

>1/3{33.3%) of 1 km Polygon points =3

20-33% of 1 km Polygon points =2

10-19% of 1 km Polygon points =1

< 10% of 1 km Polygon points =0 o

H 2.2. Total habitat in 1 km Polygon around the wetland.
Calculate: % relatively undisturbed habitat _E + [{% moderate and low intensity land uses)/2]_¢ =_ 2 %

Total habitat > 50% of Polygon points = 3
Total habitat 10-50% and in 1-3 patches points =2
Total habitat 10-50% and > 3 patches points=1
Total habitat < 10% of 1 km Polygon @ —

H 2.3. Land use intensity in 1 km Polygon:

> 50% of 1 km Palygon is high intensity land use -~

S 50% of 1 km Polygon is high intensity poits =0
Total for H 2 P Add the points in the boxes above " &
Rating of Landscape Potential If scoreis: __4-6=H ___ 133 __‘_/< i=L Record the rating on the first page

H 3.0. Is the habitat provided by the site valuable to soci|ety?

H 3.1. Does the site provide habitat for species valued in laws, regulations, or policies? Choose only the highest score
that applies to the wetland being rated.
Site meets ANY of the following criteria: points = 2
— 1t has 3 or more Priority Habitats within 100 m {seq next page)
— It provides habitat for Threatened or Endangered species (any plant or animal on the state or federal lists)
— It is mapped as a location for an individual WDFW Priority Species
— It is a Wetland of High Conservation Value as determined by the Department of Natural Resources data
— It has been categorized as an important habitat sit¢ in a local or regional comprehensive plan, in a

Shoreline Master Plan, or in a watershed plan
Site has 1 or 2 Priority Habitats (listed on next page) within 100 m

Site does not meet any of the cr-ityé above points = 0 I
Rating of Value Ifscoreis: __2=H _“1=M __ 0=1L Record the rating on the first page
Wetland Rating System for Western WA: 2014 Update 14
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Wetland name or number

WDFW Pr

See complete descriptions of Priority Habitats liste
found, in: Washington Department of Fish and Wild
Species List.*33 This list was updated for consistency

This question is independent of the land use betwes
wetlands are by definition a Priority Habitat but are
rating system.

ority Habitats

d by WDFW, and the counties in which they can be
ife. 2008 (current year, as revised). Priority Habitat and
with guidance from WDFW.

’n the wetland unit and the Priority Habitat. All vegetated
not included in this list because they are addressed by this

Count how many of the following Priority Habitats are within 330 ft (100 m) of the wetland unit:

— Aspen Stands: Pure or mixed stands of aspen gr

— Biodiversity Areas and Corridors: Areas of habit
native fish and wildlife. This habitat automatical
of the wetland. If not mapped, a determination

— Caves: A naturally occurring cavity, recess, void,
in sails, rock, ice, or other geological formations

— Cliffs: Greater than 25 ft (7.6 m) high and occurr]

— Fresh Deepwater: Lands permanently flooded W
water is permanent and often deep, so that wat
the dominant organisms live. Substrate does nof
habitat is also present, or if the entire Deepwatgq
(such as a pond with a vegetated fringe).

— Heérbaceous Balds: Variable size patches of grass

— Instream: The combination of physical, biologicg
to provide functional life history requirements fq
Fresh Deepwater habitat is also present.

~— Nearshore: Relatively undisturbed nearshore ha
Nearshore, and Puget Sound Nearshore.

— Old-growth/Mature forests: Old-growth west of
forming a multi-layered canopy with occasional {
32 in. (81 cm) diameter at breast height (dbh) or
average diameters exceeding 21 in. (53 cm) dbh
decadence, numbers of snags, and quantity of |
old-growth; 80-200 years old west of the Cascad

133 hitp://wdfw.wa.gov/publications/00165/wdfw00165.pdf
Wetland Rating System for Western WA: 2014 Update
Rating Form — Version 2, July 2023

pater than 1 ac (0.4 ha).

at that are relatively important to various species of
y counts if mapped on the PHS online map within 100m
tan be made in the field.

or system of interconnected passages under the earth
and is large enough to contain a human.

ing below 5000 ft elevation.

ith freshwater, including environments where surface
er, rather than air, is the principal medium within which
support emergent vegetation. Do not select if Instream
r feature is included in the wetland unit being rated

and forbs on shallow soils over bedrock.

I, and chemical processes and conditions that interact
or instream fish and wildlife resources. Do not select if

bitats. These include Coastal Nearshore, Open Coast

| Cascade crest — Stands of at least 2 tree species,

small openings; with at least 8 trees/ac (20 trees/ha ) >

> 200 years of age. Mature forests — Stands with

crown cover may be less than 100%; decay,

rge downed material is generally less than that found in
crest.
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Wetland name or number

— Oregon White Oak: Woodland stands of pure oak or oak/conifer associations where canopy coverage of
the oak component is important. For single oaks or oak stands <0.4 ha in urban areas, WDFW's
Management Recommendations for Oregon White Oak*3* provides more detail for determining if they

jre Priority Habitats

~< Riparian: The area adjacent to freshwater aquatiic systems with flowing or standing water that contains
elements of both aquatic and terrestrial ecosystems which mutually influence each other.

— Snags and Logs: Trees are considered shags if they are dead or dying and exhibit sufficient decay
characteristics to enable cavity excavation/use by wildlife. Priority snags have a diameter at breast
height of > 20 in. (51 cm) in western Washington and are > 6.5 ft (2 m) in height. Priority logs are > 12
in. (30 cm) in diameter at the largest end, and >0 ft (6 m) long.

— Talus: Homogenous areas of rock rubble ranging in average size 0.5 - 6.5 ft (0.15 - 2.0 m), composed of
basalt, andesite, and/or sedimentary rock, including riprap slides and mine tailings. May be associated
with cliffs.

— Westside Prairies: Herbaceous, non-forested plant communities that can either take the form of a dry
prairie or a wet prairie.

134 https://wdfw.wa.gov/publications/00030/wdfw00030.pdf
Wetland Rating System for Western WA: 2014 Update 16
Rating Form — Version 2, July 2023




Wetland name or number__/?_'__

EATEEﬁRIZATIBN BAEEB BN SPECIAL EHARAETERIFJTIEE
Wettaud‘l‘ype i ‘

: 2 ; } ;
Check offan f tmterm tﬁat g p!y to the wetfand Ctrcle the r.ateg_gz when the apgmgrmtc cntena are énez
SC 1.0. Estuarine wetlands
Does the wetland meet the following criteria for Estuarine wetlands?
— The dominant water regime is tidal,
— Vegetated, and

— With a salinity greater than 0.5 ppt Yes—-GotoSC1.1 @;’c an estuarine\\;%

SC1.1. Is the wetland within a National Wildlife Refuge, Natipnal Park, National Estuary Reserve, Natural Area
Preserve, State Park or Educational, Environmental, gr Scientific Reserve designated under WAC 332-30-151?
Yes = Category | No-GotoSC1.2
SC 1.2. Is the wetland unit at least 1 ac in size and meets at lg¢ast two of the following three conditions?
— The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing), and has less
than 10% cover of non-native plant species. If ngn-native species are Spartina, see chapter 4.8 in the Cat. 1
manual.

~—— At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un- G
mowed grassland. at.

— The wetland has at least two of the following features: tidal channels, depressions with open water, or
contiguous freshwater wetlands. Yes = Category |

Cat. |

No = Category Il

SC 2.0. Wetlands of High Conservation Value {WHCV)

SC 2.1. Does the wetland overlap with any known or historical rare plant or rare & high-quality ecg
on the WNHP Data Explorer?%s Yes = Category |

SC 2.2. Does the wetland have a rare plant species, rare ecosystem {e.g., plant community}, or high-quality common
eeosystern that may gualify the site as a WHEV? Contact WNHP for resourees to help determine the
presence of these elements. e e
Yes — Submit data to WA Natural Heritage Program fgr determination,* Go to SC 2.3

SC 2.3. Did WNHP review the site within 30 days and determjne that it has a rare plant or ecosys S their
criteria?

Cat. |

Yes = Categoryl  No=Nota WHCV

§$C3.0. Bogs

Does the wetland {or any part of the unit) meet both(the criteria for soils and vegetation in bogs? Use the key
below. If you answer YES, you will still need to rate the wetland based on its functions.
SC 3.1. Does an area within the wetland unit have organic sofl horizons, either peats or mucks, tha pPOse-16- e
or mofe of the first 32 ih. of the soil prefile? Yes—Goto5C3.3 No—-Goto5C3.2 >
SC 3.2. Does an area within the wetland unit have organic sojls, either peats or mucks, that are less than 16 in. deep
over bedrock, or an impermeable hardpan such as clay or volcanic ash, or that are floatj
pond? Yes — Go to §C No = Not a bog
SC 3.3. Does an area with peats or mucks have more than 70p¢ cover of mosses at ground level, AND at Ieast 3
cover of plant species listed in Table 4? Yes = Category | bog No- GotoSC3.4
NOTE: If you are uncertain about the extent of moss¢s in the understory, you may substitute that criterion by
measuring the pH of the water that seeps into a hole|dug at least 16 in. deep. If the pH is less than 5.0 and
the plant species in Table 4 are present, the wetland |s a bog. Cat.|
SC 3.4. Is an area with peats or mucks forested (> 30% cover) with Sitka spruce, subalpine fir, western red cedar,
western hemlock, lodgepale pine, quaking aspen, Engelmann spruce, or western white pine, AND any of the
species (or combination of species) listed in Table 4 provide more than 30% of the cover under the canopy?

Yes = Category | bog No = Not a bog

135 https://www.dnr.wa.gov/NHPdata
138 https://www.dnr.wa.gov/Publications/amp_nh_sighting_form.pdf
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SC 4.0. Forested Wetlands

Does the wetland have at least 1 contiguous acre of forest that meets one of these criteria for the WA

Department of Fish and Wildlife’s forests as Priority Habitats? If you answer YES, you will still need to rate

the wetland based on its functions.

— Old-growth forests (west of Cascade crest): Stands of at least two tree species, forming a multi-layered
canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha) that are at least 200 years of
age OR have a diameter at breast height (dbh) of B2 in. (81 c¢cm) or more.

— Mature forests (west of the Cascade Crest): Stands where the largest trees are 80- 200 years old OR the

species that make up the canopy have an averagd diameter (dbht)‘vgxceedinngjn.,(S.i.nmL_\:““j‘

Yes = Category Il No = Category IV

Yes = Category ! "!\;lo = Not a forested wetland for this secti Cat. |
SC 5.0. Wetlands in Coastal Lagoons
Does the wetland meet all of the following criteria of a wetl1nd in a coastal lagoon?
— The wetland lies in a depression adjacent to marine waters that is wholly or partially separated from
marine waters by sandbanks, gravel banks, shingle, or, less frequently, rocks
— The lagoon in which the wetland is located contaihs ponded water that is saline or brackish {> 0.5 ppt)
during most of the year in at least a portion of the lagoon (needs to be measured near the bottom)
— The lagoon retains s " ipg spring tides
Yes—Go 1o SC5.1{  No=Not a wetland in a coas}al lagoon Cat. |
SC 5.1. Does the wetland meet ail of the TollGWing three CoRAMoNS?
— The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing), and has less
than 20% cover of aggressive, opportunistic plant|species (see list of species in H 1.5 in the manual).
— At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un- Cat. Il
mowed grassland.
— The wetland is larger than /10 ac (4350 ft?)
Yes = Category | No = Category Il
SC 6.0. Interdunal Wetlands
Is the wetland west of the 1889 line (also called the Western Boundary of Upland Ownership or WBUQO)? If
you answer YES, you will still need to rate the wetlahd based on its habitat functions.
In practical terms that means the following geographic areas:
— Long Beach Peninsula: Lands west of SR 103
— Grayland-Westport: Lands west of SR 105 Catl
— Ocean Shores-Copalis: Lands west of SR-115 and (SR 109 and Ocean Shores Blvd SW, including Jands west
of E. Oceans Shores Blvd SW. J“»M""""""w” e et
Yes — Go 1o SC 6. Ne = Net an interdunal wetland for rating
S _ Cat. Il
SC6.1. Is the wetland 1 ac or larger and scores an 8 or 9 for the habitat functions on the form (rates H,H,H or H,H,M
for the three aspects of function)? Yes = Category | No-Goto $SC6.2
SC 6.2. Is the wetland 1 ac or larger, or is it in a mosaic of wetlands that is 1 ac or larger? Cat. il
Yes = Category Il No-Goto SC6.3
SC 6.3. Is the unit between 0.1 and 1 ac, or is it in a mosaic of wetlands that is between 0.1 and 1 ac?
Cat. IV

Category of wetland based on Special Characteristics
If you answered No for all types, enter “Not Applicable” on|Summary Form

A
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