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1.0 Project Overview

This Stormwater Site Plan (SSP) describes proposed stormwater mitigation for the proposed
STEM classroom building project at Pierce College Puyallup (PCP). PCP is bounded by 39th
Avenue SE to the south, Wildwood Park Drive to the north and east, and Bradley Lake and
commercial properties to the west in Puyallup, Washington. The total campus area is
approximately 122.3 acres and is situated on eight separate parcels.

The project proposes a new STEM classroom building and a new 108-stall parking lot. Refer to
Section 1.2 for proposed basin areas. Improvements include asphalt paving, concrete paving, a
new building, utilities services for the new building, and stormwater management. Refer to
Appendices A-4.1 and A4.2 for Developed Conditions Maps for more information. A belowground
detention facility using StormTech MC-7200 chambers is proposed for stormwater flow control.

A bioretention facility will be used upstream of the proposed flow control facility to provide
stormwater quality treatment for pollution generating impervious surfaces (PGIS).

This SSP describes the stormwater facilities designed for this project. The drainage plans and
report have been prepared to satisfy all requirements of the Department of Ecology (DOE) 2019
Stormwater Management Manual for Western Washington (SWMMWW). This report
accompanies the final site plan submitted for the proposed new STEM building at PCP.

1.1 Existing Conditions

The 122.3-acre campus is partially developed and located on the north side of 39th Avenue SE.
The campus consists of several buildings, parking lots, detention ponds, forested areas,
wetlands, and an access drive loop that is routed around the perimeter of the developed portion
of the campus.

PCP is bounded by 39th Avenue SE to the south, Wildwood Park Drive to the north and east, and
Bradley Lake and commercial properties to the west in Puyallup, Washington. The main entrance
driveway to the campus is located on the south side of the property along 39th Avenue SE. An
additional driveway connection to the campus is located at the northwest of the site and connects
to 7th Street SE. All adjacent properties are downgradient of the site and do not appear to
discharge stormwater onto the campus.

The campus straddles two drainage basins, as outlined by the City of Puyallup Drainage Basin
Map. The basin delineation line runs approximately north/south down the middle of the campus.
The west side of the campus is within the State Highway Basin and the east side of the campus is
within the Pothole Basin. Refer to Appendix A-10, City of Puyallup Drainage Basin Map for more
information. The proposed improvements are located within the Pothole Basin. Refer to
Appendices A-2.1 and A-2.2 for the Existing Condition Maps for more information.

The existing conditions at the project site include native vegetation and forested area that are
undeveloped. Topography generally slopes from southwest to northeast. The project site drains
to an existing conveyance system that is routed north and east before outfalling to an existing
detention pond located at the far eastern edge of the campus. The existing detention pond
outfalls to a biofiltration swale, where it eventually disperses into an existing unnamed wetland
located approximately 320 feet southeast of the detention pond. Refer to Appendix A-3,
Downstream Map for the location of the existing detention pond and existing wetland.
Additionally, the parking lot portion of the project is adjacent to existing Wetland A. A small
portion of the existing project basin drains to Wetland A in the existing condition. Refer to
Appendix A-2.2, Existing Conditions Map for more information.
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1.2

2.0

1.1.1 Critical Areas

The site contains five wetlands onsite, per the City of Puyallup GIS Critical Areas Map (see
Appendix A-11 for more information). PCP maps indicate 11 wetlands are located onsite. An
existing wetland, Wetland A, is located adjacent to the project limits located approximately 60 feet
north of the proposed parking lot. A Wetland Analysis Report by Grette Associates dated April 25,
2022, has been completed for the wetlands near the proposed site improvements (see

Appendix C-2). Refer to Section 2.8 for additional information.

1.1.2 Site Soils

Soils at the site are mapped by the Natural Resources Conservation Service (NRCS) as
predominantly gravelly sandy loam underlain by glacial till. Refer to Appendix A-12 for the NRCS
Soils Map.

The Geotechnical Engineering Services Report by GeoEngineers, Inc. dated January 21, 2021,
confirms the site is underlain by glacial till. Pit testing showed perched groundwater and seepage
into the pit. Therefore, infiltration is not possible. Refer to Appendix C-1 for the Geotechnical
Engineering Services Report and Appendix C-3 for a memo dated May 4, 2022, from
GeoEngineers detailing their pit testing results.

Proposed Conditions

The proposed STEM project is centrally located on the campus approximately 100 feet north of
the Library Sciences Center (LSC) and approximately 250 feet east of the College Center (CTR).
Refer to Appendix A-8, Campus Map for existing building and proposed project location.

The project proposes a new STEM building and a new 100-stall parking lot. Improvements
include a new building, asphalt paving, concrete paving, utilities, and stormwater management
facilities. Refer to Appendices A-4.1 and A-4.2 for Developed Conditions Maps for more
information. A belowground detention facility using StormTech MC-7200 chambers is proposed
for stormwater flow control. A bioretention facility will be used upstream of the proposed flow
control facility to provide stormwater quality treatment for PGIS. Refer to Section 4.2 for more
information. Proposed site areas are tabulated below:

ATeS | projeot Area
Impervious Area 1.47 67%
PGIS Area 0.66 30%
Pervious Area 0.73 33%
Total Disturbed Area 2.20 130%

Minimum Requirements

The New STEM Building project is considered new development and is subject to Minimum
Requirements (MRs) 1 through 9 because the project proposes more than 5,000 square feet of
new and replaced hard surfaces. Therefore, all minimum requirements apply to new hard
surfaces and the converted vegetation.
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2.2

2.3

Based on discussions with the City of Puyallup, existing paving that is being replaced does not
contribute to impervious surfaces thresholds for stormwater mitigation. To meet this requirement,
the replaced impervious surfaces must maintain existing grades and therefore must follow the
existing site characteristics for stormwater runoff. A small portion of existing paving located west
of the STEM building will be replaced due to routing of utilities to serve the new STEM building.
The replaced paving for utility routing will satisfy the above requirements and therefore will not be
included in the stormwater calculations. However, the replaced paving will meet the requirements
outlined below for MRs 1 through 4.

Below is a discussion of how the project meets each of the requirements.
MR 1: Preparation of Stormwater Site Plans

A complete stormwater site plan including civil plans and this report are provided with this site
development permit package.

MR 2: Construction Stormwater Pollution Prevention

A Construction Stormwater Pollution Prevention Plan (CSWPPP) is included with this site
development permit package.

MR 3: Source Control of Pollution

The project is required to provide source control of pollution. SWMMWW Volume 4, Chapter 4
was used as a reference because this is a commercial project. Maintenance, repair, and cleaning
of vehicles will be conducted inside a building, which is consistent with the structural source
controls of this chapter. Some additional practices include:

. Assign one or more individuals to be responsible for stormwater pollution control related to
inspections, operation, maintenance, and emergencies.

. Cover, containment, and protection from vandalism shall be provided for all chemicals,
liquid products, petroleum products, and non-inert wastes present on the site (see
Chapter 173-304 WAC for the definition of inert waste).

° Maintenance and repair of equipment and vehicles that may result in discharge or spillage
of pollutants to the ground or into surface water runoff must be conducted inside the detail
shop.

° Spills and leaks of gasoline or other pollutants will be promptly contained and cleaned.

Solid absorbents should be used for cleanup of liquid spills. Spill cleanup materials shall
not be flushed to storm drains. Pollutants shall not be hosed down from any area to the
ground or storm drains.

° All pollutants, including waste materials and demolition debris created onsite during
construction, shall be handled and disposed of in a manner that does not cause
contamination of surface water.

The CSWPPP, under separate cover, provides details on source control of pollution during
construction.
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2.4

2.5

MR 4: Preservation of Natural Drainage Systems and Outfalls

The campus is currently developed, with several sub-basins located throughout. The project site
drains to an existing detention pond that ultimately disperses to an existing unnamed wetland.
Refer to Appendix A-3, Downstream Map for more information on the project site’s natural
drainage systems and outfalls.

Stormwater from proposed improvements will outfall to the same waterbodies in the existing and
proposed conditions within their respective sub-basins. Therefore, all proposed improvements will
maintain onsite natural drainage courses.

MR 5: Onsite Stormwater Management

As outlined in SWMMWW Figure 1-2.4.2, the project results in over 5,000 square feet of new plus
replaced hard surfaces. Therefore, the project is subject to MRs 1 through 9 and List 2, as
outlined in SWMMWW Section 1-3.4.5.

Per SWMMWW Figure 1-2.5.1, the project is subject to List 2 for considering feasibility of onsite
stormwater management Best Management Practices (BMPs). List 2 feasibility follows:

Lawn and Landscaped Areas:

. BMP T5.13: Post Construction Soil Quality and Depth — The project will meet this
requirement.

Roofs:

. BMP T5.30: Full Dispersion — Full dispersion is infeasible because the project does not
have adequate native vegetation to provide full dispersion.

. BMP T5.10A Full Downspout Infiltration — Full downspout infiltration is infeasible because
the project has underlying soils that are not suitable for infiltration.

° BMP T7.30: Bioretention — Bioretention facilities are infeasible because the project has
underlying soils that are not suitable for infiltration.

° BMP T5.10: Downspout Dispersion Systems - Downspout dispersion systems are
infeasible because the project does not have adequate native vegetation to provide full
dispersion.

o BMP T5.10C Perforated Stub-Out Connections — Perforated stub-out connections are

infeasible because the project has underlying soils that are not suitable for infiltration.
Other Hard Surfaces:

o BMP T5.30: Full Dispersion — Full dispersion is infeasible because the project does not
have adequate native vegetation to provide full dispersion. However, Parking Lot 6 does
have sufficient vegetated area down gradient of the proposed improvements; therefore, full
dispersion is proposed.

o BMP T5.15: Permeable Pavement — Permeable pavement is infeasible because the project
has underlying soils that are not suitable for infiltration.
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2.6

2.7

2.8

. BMP T7.30: Bioretention — Bioretention facilities are infeasible because the project has
underlying soils that are not suitable for infiltration. However, bioretention will be used for
water quality for PGIS surfaces located at the parking lot. The bioretention will use an
underdrain due to site soils not allowing for infiltration.

o BMP T5.12: Sheet Flow Dispersion — Sheet flow dispersion is infeasible because the
project does not have adequate native vegetation to provide full dispersion.

o BMP T5.11: Concentrated Flow Dispersion - Concentrated flow dispersion is infeasible
because the project does not have adequate native vegetation to provide full dispersion.

MR 6: Runoff Treatment

All proposed pollution generating surfaces will be treated for water quality via BMP T7.30
Bioretention. Refer to Section 4.4 for more information. Refer to Appendix A-5 for the location of
the proposed bioretention facility. Refer to Appendix B-1 for water quality calculations.

Two raingardens are proposed to the east of the proposed building. However, these raingardens
are provided for aesthetic and education purposes, not for water quality treatment. All water
quality treatment is provided by the bioretention facility in the northeast corner of the new parking
lot.

MR 7: Flow Control

A flow control system will be provided for the project via an underground detention facility. The
system will use underground StormTech MC-7200 chambers. The flow control system has been
calculated using the Western Washington Hydrology Model (WWHM) and meets all requirements
of the 2019 SWMMWW. Refer to Section 4.2 for more information. Refer to Appendices A-4.1
and A-4.2 for the location of proposed flow control facilities. Refer to Appendix B-1 for flow control
calculations.

MR 8: Wetlands Protection

The site contains five wetlands onsite, per the City of Puyallup GIS Critical Areas Map (see
Appendix A-11 for more information). PCP maps indicate 11 wetlands are located onsite. A
Wetland Analysis Report by Grette Associates, dated April 25, 2022, has been completed for the
wetlands that are near the proposed site improvements. Refer to Appendix C-2 for more
information.

The project site drains to an unnamed wetland located at the southeast corner of the campus. No
work is planned in or near the wetland buffer; therefore, it is not included in the wetland study.
The drainage basin tributary to the wetland is large and contains approximately 54.83 acres in
total area. The basin is partially developed and includes approximately 14.67 acres of impervious
surfaces. Refer to Appendix A-6, Existing Wetland Basin Map for more information. The entire
basin has been modeled in WWHM to calculate the wetland hydroperiods in the existing and
proposed conditions per the guidelines set forth in the SWMMWW, Appendix I-D. The proposed
improvements are in compliance with the SWMMWW and will therefore not impact the wetlands
hydrology. Refer to Appendix B-2, Wetland Hydroperiod Calculations for more information.

The parking lot improvements are located adjacent to a separate wetland, Wetland A, which the
project outfalls to. Wetland A is located approximately 60 feet north of the project site. The project
site and the wetland are separated by College Way. Wetland A is considered a Category I
wetland, with a habitat score of 5 points and an 80-foot buffer. It is located approximately 110 feet
from improvements at Parking Lot B. A small portion of the existing project basin drains to the
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3.0

4.0

4.1

adjacent wetland in the existing condition via a bypass catch basin. The bypass catch basin
collects approximately 0.02 acre of pervious area in the existing condition. An area exchange is
proposed to maintain the wetland’s hydrology by providing an equal amount of area within the
project limits. Therefore, Wetland A’s hydrology will not be impacted by the proposed work.
Refer to Appendix A-2.2, Existing Conditions Map for more information on Wetland A’s existing
basin. Refer to Appendix A-4.2 Developed Conditions Map for more information on the proposed
basin exchange.

The existing hydrology for all onsite wetlands will not be impacted by the proposed work and
therefore the project is in compliance with MR 8.

MR 9: Operations and Maintenance

An Operations and Maintenance Manual is provided with this submittal. Refer to Appendix D for
more information.

Offsite Analysis

The project discharges at the northeast end of the campus along the College Way. Stormwater is
then collected and conveyed via catch basins and 12-inch storm pipes. Stormwater is routed
north for approximately 150 feet along College Way. Stormwater is then routed east through
18-inch storm pipes for approximately 100 feet, where it outfalls to a riprap ditch. Stormwater then
flows south for approximately 500 feet before outfalling to the existing detention pond located at
the eastern extent of the campus. The existing detention pond outfalls to a riprap pad, where it
eventually disperses into an existing unnamed wetland located approximately 320 feet southeast
of the detention pond. Refer to Appendix A-3, Downstream Map for the existing detention pond
location.

Impacts to offsite drainage courses and conveyance systems are not anticipated.

Permanent Stormwater Control Plan
Existing Site Hydrology

The campus straddles two drainage basins, as outlined by the City of Puyallup Drainage Basin
Map. The basin delineation line runs approximately north/south down the middle of the site. The
west side of the site is in the State Highway Basin and the east side of the site is in the Pothole
Basin. Refer to Appendix A-10, City of Puyallup Drainage Basin Map for more information. All
adjacent properties are downgradient of the site and do not appear to discharge stormwater onto
the proposed site.

The proposed STEM project is centrally located on the campus approximately 100 feet north of
the Library Sciences Center (LSC) and approximately 250 feet east of the College Center (CTR).
The project site is located within the City of Puyallup Pothole Basin. The existing conditions
include native vegetation and forested area. Topography generally slopes from southwest to
northeast. The project site drains to an existing conveyance system that is routed north and then
east throughout the campus before ultimately outfalling to an existing detention pond located at
the far eastern edge of the campus. The existing detention pond outfalls to a riprap pad, where it
eventually disperses into an existing unnamed wetland located approximately 320 feet southeast
of the detention pond. Refer to Appendix A-3, Downstream Map for the existing detention pond
location.

A small portion of the existing basin drains to Wetland A located approximately 60 feet north of
the project. A basin exchange is proposed to maintain the area tributary to the existing wetland.
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4.2

4.3

4.4

4.5

Therefore, the existing hydrology of the north wetland will not be impacted by the proposed work.
Refer to Appendix A-2.2, Existing Conditions Maps for more information on the project’s existing
basin. Refer to Appendix A-4.2, Developed Conditions Map for more information on the proposed
basin exchange.

Developed Site Hydrology

All proposed improvements will maintain onsite natural drainage courses, as outlined in
Section 4.1. Stormwater from proposed improvements will outfall to the same locations within
their respective sub-basins. Stormwater flows from proposed developed areas will be properly
managed and will meet all the requirements set forth in the SWMMWW. Proposed developed
hydrology will not further impact downstream drainage courses.

Flow Control System

A flow control system will be provided for the project via an underground detention facility. The
system will use underground StormTech MC-7200 chambers. The flow control system has been
calculated using WWHM and meets all requirements of the 2019 SWMMWW. Refer to

Section 4.2 for more information. Refer to Appendices A-4.1 and A-4.2 for the location of
proposed flow control facilities. Refer to Appendix B-1 for flow control calculations.

The flow control system has been calculated using WWHM and meets all requirements of the
2019 SWMMWW. The project will use BMP T5.13: Post Construction Soil Quality and Depth for
all pervious areas impacted by the project. Per the SWMMWW, Volume V, Section V11.1, project
areas meeting the requirements set forth by BMP T5.13 may model pervious area as pasture
rather than lawn. The project intends to use these criteria. Refer to Appendix B-1 for flow control
calculations for more information.

Water Quality System

All proposed pollution generating surfaces will receive Basic Treatment for water quality via BMP
T7.30 Bioretention. Refer to Appendix A-14 for the Runoff Treatment BMP Selection Flow Chart.
The bioretention facility is located in the northeast corner of the new parking lot. Stormwater from
the proposed parking will sheet flow over land and enter the bioretention facility. Refer to
Appendix A-5 for the location of the proposed bioretention facility. The bioretention facility will use
perforated pipe underdrains to treat a minimum of 91 percent of all stormwater that enters the
facility. Stormwater that is treated by the bioretention facility will be conveyed to the downstream
flow control facility.

All water quality systems have been calculated using WWHM and meet all requirements of the
2019 SWMMWW, as indicated in Section |l1-2.6. Refer to Appendix B-1 for water quality
calculations.

Two raingardens are proposed to the east of the proposed building. However, these raingardens
are provided for aesthetic and educational purposes, not for water quality treatment. All water
quality treatment is provided by the bioretention facility in the northeast corner of the new parking
lot.

Conveyance System Analysis and Design

The onsite conveyance system consists of catch basins and 12-inch storm pipes with a minimum
slope of 0.005 ft/ft. A conveyance analysis was performed on the farthest downstream pipe prior
to entering the detention system. The conveyance analysis was modeled conservatively by
routing all runoff from the building sub-basin into SDCB 10. The parking sub-basin was routed
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into SDCB 19. The pipe slopes were changed from the actual slopes to 0.50 to be conservative
as well. The conveyance system was analyzed for the 25-year, 24-hour design storm using the
Santa Barbara Urban Hydrograph (SBUH) method, assuming a Type 1A rainfall distribution
(3.5 inches). The model confirms the system has adequate capacity. Refer to Appendix B-3 for
Conveyance Calculations.

5.0 Construction Stormwater Pollution Prevention Plan

A Construction Stormwater Pollution Prevention Plan (CSWPPP) will be included under a
separate cover for this site development permit package.

6.0 Special Reports and Studies

This project includes a Geotechnical Engineering Services Report by GeoEngineers, Inc. dated
January 21, 2021, and a Wetland Analysis Report by Grette Associates dated April 25, 2022.
Refer to Appendix C for the special reports.

7.0 Conclusion

This analysis is based on data and records either supplied to or obtained by AHBL. These
documents are referenced within the text of the analysis. The analysis has been prepared using
procedures and practices within the standard accepted practices of the industry. We conclude
that this project, as proposed, will not create any new problems within the existing downstream
drainage system. This project will not noticeably aggravate any existing downstream problems
due to either water quality or quantity.

Claire Hovde
Project Engineer

CFH/ACP/Isk

May 2022
Revised August 2022
Revised October 2022
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EX A-8 X wsewane  PUYallup Campus Map

1601 39th Avenue SE, Puyallup, WA 98374

Welcome to Pierce College Puyallup. The Campus Map will help
you locate classrooms and other areas of the college. If you have
questions or need assistance, please ask.
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National Flood Hazard Layer FIRMette Legend
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0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average

depth less than one foot or with drainage
areas of less than one square mile Zone x
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Chance Flood Hazard zone x
Area with Reduced Flood Risk due to

OTHER AREAS OF Levee. See Notes. Zone X
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- [ Effective LOMRs
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Cross Sections with 1% Annual Chance
—17.5 Water Surface Elevation
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Base Flood Elevation Line (BFE)
Limit of Study
Jurisdiction Boundary

Coastal Transect Baseline
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FEATURES | _____ Hydrographic Feature

Digital Data Available
No Digital Data Available
MAP PANELS Unmapped

? The pin displayed on the map is an approximate
point selected by the user and does not represent
an authoritative property location.

" v . This map complies with FEMA's standards for the use of
. 'f* digital flood maps if it is not void as described below.
i, The basemap shown complies with FEMA's basemap

53053 Eﬁid 4E \ accuracy standards

e
- - eff. 3;”?)’201? The flood hazard information is derived directly from the

.
! 5 was exported on 6/29/2021 at 4:45 PM and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or

become superseded by new data over time.

. _4 authoritative NFHL web services provided by FEMA. This map

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
= = FIRM panel number, and FIRM effective date. Map images for
Feet 1 6 000 122°162"W 47°9'10°N unmapped and unmodernized areas cannot be used for
2.000 T regulatory purposes.
,

Basemap: USGS National Map: Orthoimagery: Data refreshed October, 2020
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Digital Data Available
No Digital Data Available
MAP PANELS Unmapped

?, The pin displayed on the map is an approximate
point selected by the user and does not represent
an authoritative property location.
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digital flood maps if it is not void as described below.
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accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 6/29/2021 at 4:51 PM and does not
reflect changes or amendments subsequent to this date and
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EX A-10
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Soil Map—Pierce County Area, Washington
47° 9'57"N

47° 9'57"N

7 12th St Se

Uy

“3rd St Se

]

'.,-..: A | gy aix}‘x_
b )

"[10th St Se &

S s A 1 ]
- O Mep may not be vallie et Mis scale. -
' o .- : 47° 911N

47° 9'11"N e
553800 554000 554200

Map Scale: 1:7,010 if printed on B landscape (17" x 11") sheet.

0 100 200 400
Feet

A 0 300 600 1200 1800
Map projection: Web Mercator Comer coordinates: WGS84  Edge tics: UTM Zone 10N WGS84

Meters

6/29/2021

Web Soil Survey
Page 1 of 3

Natural Resources
National Cooperative Soil Survey

Conservation Service




EX A-12

Soil Map—Pierce County Area, Washington

MAP LEGEND

Area of Interest (AOIl)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

- Soil Map Unit Lines
o Soil Map Unit Points

Special Point Features
(] Blowout

Borrow Pit

[

Clay Spot

H

Closed Depression

L

Gravel Pit
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Miscellaneous Water
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Perennial Water
LY Rock Outcrop
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o e

]
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s} Sinkhole
Iy Slide or Slip
Sodic Spot

= Spoil Area
ﬁf Stony Spot
i) Very Stony Spot
bl Wet Spot
A Other
P Special Line Features

Water Features
Streams and Canals

Transportation
Rails

—_
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

- Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Pierce County Area, Washington
Survey Area Data: Version 16, Jun 4, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 29, 2018—Jul 22,
2019

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

USDA  Natural Resources
=== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/29/2021
Page 2 of 3




EX A-12

Soil Map—Pierce County Area, Washington

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

4A Bellingham silty clay loam 14 0.3%

13B Everett very gravelly sandy 157.9 34.8%
loam, 0 to 8 percent slopes

18B Indianola loamy sand, 0 to 5 20.3 4.5%
percent slopes

18C Indianola loamy sand, 5 to 15 41.7 9.2%
percent slopes

19B Kapowsin gravelly ashy loam, 421 9.3%
0 to 6 percent slopes

19C Kapowsin gravelly ashy loam, 141.4 31.2%
6 to 15 percent slopes

19E Kapowsin gravelly ashy loam, 329 7.3%
30 to 65 percent slopes

20B Kitsap silt loam, 2 to 8 percent 2.8 0.6%
slopes

24D Neilton gravelly loamy sand, 8 4.4 1.0%
to 25 percent slopes

w Water 8.8 1.9%

Totals for Area of Interest 453.7 100.0%

UsbA  Natural Resources Web Soil Survey 6/29/2021

==l Conservation Service National Cooperative Soil Survey Page 3 of 3



EX A-12

Map Unit Description: Everett very gravelly sandy loam, 0 to 8 percent slopes---Pierce County
Area, Washington

Pierce County Area, Washington

13B—Everett very gravelly sandy loam, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 21629
Elevation: 30 to 900 feet
Mean annual precipitation: 35 to 91 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 180 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Everett and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Everett

Setting
Landform: Eskers, moraines, kames
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest, interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Sandy and gravelly glacial outwash

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1to 3inches: very gravelly sandy loam
Bw - 3 to 24 inches: very gravelly sandy loam
C1 - 24 to 35 inches: very gravelly loamy sand
C2 - 35to 60 inches: extremely cobbly coarse sand

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High
(1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: A

USDA  Natural Resources Web Soil Survey 6/29/2021

=== Conservation Service National Cooperative Soil Survey Page 1 of 2



EX A-12

Map Unit Description: Everett very gravelly sandy loam, 0 to 8 percent slopes---Pierce County
Area, Washington

Forage suitability group: Droughty Soils (G0O02XS401WA),
Droughty Soils (GO02XN402WA), Droughty Soils
(GO02XF403WA)

Other vegetative classification: Droughty Soils (GO02XS401WA),
Droughty Soils (GO02XN402WA), Droughty Soils
(GO02XF403WA)

Hydric soil rating: No

Minor Components

Alderwood
Percent of map unit: 10 percent
Landform: Ridges, hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest, talf
Down-slope shape: Linear, convex
Across-slope shape: Convex
Hydric soil rating: No

Indianola
Percent of map unit: 10 percent
Landform: Terraces, eskers, kames
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: Pierce County Area, Washington
Survey Area Data: Version 16, Jun 4, 2020

USDA  Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey

6/29/2021
Page 2 of 2



EX A-12

Map Unit Description: Kapowsin gravelly ashy loam, 0 to 6 percent slopes---Pierce County
Area, Washington

Hydrologic Soil Group: B

Forage suitability group: Limited Depth Soils (GO02XF303WA),
Limited Depth Soils (GO02XN302WA)

Other vegetative classification: Limited Depth Soils
(GO02XF303WA), Limited Depth Soils (GO02XN302WA)

Hydric soil rating: No

Minor Components

Alderwood

Percent of map unit: 5 percent

Landform: Ridges, hills

Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest, talf
Down-slope shape: Linear, convex

Across-slope shape: Convex

Hydric soil rating: No

Mckenna

Percent of map unit: 2 percent

Landform: Depressions, drainageways
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave

Hydric soil rating: Yes

Dupont

Percent of map unit: 2 percent

Landform: Depressions, troughs

Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave

Hydric soil rating: Yes

Norma

Percent of map unit: 2 percent

Landform: Depressions, drainageways
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave

Hydric soil rating: Yes

Harstine

Percent of map unit: 2 percent

Landform: Ridges

Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest
Down-slope shape: Linear

Across-slope shape: Convex

Hydric soil rating: No

Neilton

Percent of map unit: 2 percent
Landform: Outwash terraces

USDA
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EX A-12

Map Unit Description: Kapowsin gravelly ashy loam, 0 to 6 percent slopes---Pierce County
Area, Washington

Landform position (three-dimensional): Tread
Down-slope shape: Linear

Across-slope shape: Linear

Hydric soil rating: No

Data Source Information

Soil Survey Area: Pierce County Area, Washington
Survey Area Data: Version 16, Jun 4, 2020

USDA  Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey

6/29/2021
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EX A-12

Map Unit Description: Kapowsin gravelly ashy loam, 6 to 15 percent slopes---Pierce County
Area, Washington

Pierce County Area, Washington

19C—Kapowsin gravelly ashy loam, 6 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2t61x
Elevation: 50 to 900 feet
Mean annual precipitation: 30 to 50 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 150 to 220 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Kapowsin and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Kapowsin

Setting
Landform: Moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Volcanic ash mixed with glacial drift over dense

glaciomarine deposits

Typical profile
Ap - O to 7 inches: gravelly ashy loam
Bhs - 7 to 11 inches: gravelly ashy loam
Bs1 - 11 to 15 inches: gravelly ashy loam
2Bs2 - 15 to 25 inches: loam
3Bstm - 25 to 29 inches: loam
3Cd - 29 to 59 inches: gravelly loam

Properties and qualities

Slope: 6 to 15 percent

Depth to restrictive feature: More than 80 inches; More than 80
inches

Drainage class: Moderately well drained

Capacity of the most limiting layer to transmit water (Ksat): Very low
(0.00 to 0.00 in/hr)

Depth to water table: About 11 to 24 inches

Frequency of flooding: None

Frequency of ponding: None

Available water capacity: Low (about 5.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
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EX A-12

Map Unit Description: Kapowsin gravelly ashy loam, 6 to 15 percent slopes---Pierce County
Area, Washington

Hydrologic Soil Group: B

Forage suitability group: Limited Depth Soils (GO02XF303WA),
Limited Depth Soils (GO02XN302WA)

Other vegetative classification: Limited Depth Soils
(GO02XF303WA), Limited Depth Soils (GO02XN302WA)

Hydric soil rating: No

Minor Components

Alderwood

Percent of map unit: 5 percent

Landform: Ridges, hills

Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Nose slope, talf
Down-slope shape: Linear, convex

Across-slope shape: Convex

Hydric soil rating: No

Neilton

Percent of map unit: 2 percent

Landform: Outwash terraces

Landform position (three-dimensional): Riser
Down-slope shape: Linear

Across-slope shape: Linear

Hydric soil rating: No

Norma

Percent of map unit: 2 percent

Landform: Depressions, drainageways
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave

Hydric soil rating: Yes

Mckenna

Percent of map unit: 2 percent

Landform: Depressions, drainageways
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave

Hydric soil rating: Yes

Dupont

Percent of map unit: 2 percent

Landform: Depressions, troughs

Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave

Hydric soil rating: Yes

Harstine

Percent of map unit: 2 percent
Landform: Ridges
Landform position (two-dimensional): Footslope
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EX A-12

Map Unit Description: Kapowsin gravelly ashy loam, 6 to 15 percent slopes---Pierce County
Area, Washington

Landform position (three-dimensional): Nose slope
Down-slope shape: Linear

Across-slope shape: Convex

Hydric soil rating: No

Data Source Information

Soil Survey Area: Pierce County Area, Washington
Survey Area Data: Version 16, Jun 4, 2020

USDA  Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey

6/29/2021
Page 3 of 3



EX A-12

Map Unit Description: Kapowsin gravelly ashy loam, 30 to 65 percent slopes---Pierce County
Area, Washington

Pierce County Area, Washington

19E—Kapowsin gravelly ashy loam, 30 to 65 percent slopes

Map Unit Setting
National map unit symbol: 21620
Elevation: 50 to 900 feet
Mean annual precipitation: 30 to 50 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 150 to 220 days
Farmland classification: Not prime farmland

Map Unit Composition
Kapowsin and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Kapowsin

Setting
Landform: Moraines
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Volcanic ash mixed with glacial drift over dense
glaciomarine deposits

Typical profile
Ap - O to 7 inches: gravelly ashy loam
Bhs - 7 to 11 inches: gravelly ashy loam
Bs1 - 11 to 15 inches: gravelly ashy loam
2Bs2 - 15 to 25 inches: loam
3Bstm - 25 to 29 inches: loam
3Cd - 29 to 59 inches: gravelly loam

Properties and qualities

Slope: 30 to 65 percent

Depth to restrictive feature: More than 80 inches; More than 80
inches

Drainage class: Moderately well drained

Capacity of the most limiting layer to transmit water (Ksat): Very low
(0.00 to 0.00 in/hr)

Depth to water table: About 11 to 24 inches

Frequency of flooding: None

Frequency of ponding: None

Available water capacity: Low (about 5.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
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EX A-13

Figure 1-3.1: Flow Chart for Determining Requirements for New

Development
Start Here
. See Redevelopment Project
Lz i Slte.ha.ve 35% ves Threshelds and the Figure "Flow
or more of existing hard P Chart for Determining
surface coverage? Requirements for Redevelopment".

Does the Project result in

Does the Project convert %
acres or more of vegetation to
lawn or landscaped areas, or

Does the Project result in 2,000

vegetation areas.

All Minimum Requirements
apply to the new and replaced
hard surfaces and converted

square feet, or greater, of new plus

5,000 square feet, or NO convert 2.5 acres or more of
greater, of new plus [——® native vegetation to pasture?
replaced hard surface
area?
No
Yes
Yes

replaced hard surface area?

Yes

through #5

Minimum Requirements #1

and replaced hard surfaces
and the land disturbed.

apply to the new

Yes

Does the Project have land
disturbing activities of 7,000
square feet or greater?

Minimum Requirement #2
applies.

it

DEPARTMENT OF

Flow Chart for Determining Requirements for

New Development

Revised March 2019

ECOLOGY

State of Washington

Please see htip://www._ecy.wa.gov/copyright. htrml for copyright notice including permissions,
limitation of liability, and disclaimer.

2019 Stormwater Management Manual for Western Washington

Volume I - Chapter 3 - Page 89




Step 1: Determine the
EX A-14 receiving waters and
pollutants of concern
based on off-site
analysis

Site will not

generate high | SteP. 2: Determine if VYes | Select an Oil Control BMP
concentrations| @n Ol Control BMP is —— P ¢ API Separator
of oil required CP Separator

Select a Pretreatment BMP (if not Linear Sand Filter
already provided, e.g. permeable @

Manufactured Treatment
pavement or bioretention)

Device
e Presettling Basin Step 3: Determine if it is
Yes |practicable to provide Runoff

e Any Basic Treatment BMP pre > R
e Manufactured Treatment Device Treatment by infiltrating into
¢ A Detention BMP designed to the native soil

meet Flow Control requirements Infiltration is Select a Phosphorus Treatment BMP
not feasible e Large Sand Filter

L Step 4: Determine ifa | Y€S$ Large Wetpond

[ ]
- - Phosphorus Treatment — P . Manufactured Treatment Device
Apply Infiltration : ] . )
e |Infiltration Basin BMP is Required e Two Facility Treatment Train
¢ |Infiltration Trench No | Site is not within a watershed
e Bioretention Site does not sensitive to phosphorus
disch directl
* Permeable Pavement Olrsi%d?r?;yltrgc Y [ step 5: Determine if an Determine if an Enhanced
fresh waters or Enhanced Treatment Treatment BMP is required
Selection Complete™ | stormwater within i No
1/4 mile of fresh No
waters. Yes **Runoff Treatment BMP
Step 6: Select a Basic Selection Complete**
Treatment BMP
Yes Is th lected Phosph Treat t BMP
Note: This flow e Sand Filters sl el_ste gc e Eoshp orucsj, Treatment iyl
chart does not « Media Filter Drain also listed as an Enhanced Treatmen :
include all Runoff e Biofiltration Swales N
Treatment BMP e Filter Strips o Yes
options. Review ¢ Wetponds/Wetvaults A 4
the text in this e Stormwater Treatment Select an Enhanced Treatment BMP **Runoff
section for all Wetlands e Large Sand Filter Treatment
options for each e Combined Detention/Wetpool e Stormwater Treatment Wetland BMP
Runoff Treatment Facilities e CAVFS Selection
Performance Goal. [ Bioretention | e Bioretention Complete**
e Manufactured Treatment * Media Filter Drain
Devices e Manufactured Treatment Device
e Two Facility Treatment Train
**Runoff Treatment BMP
Selection Complete** **Runoff Treatment BMP Selection
Complete**

ﬁ Runoff Treatment BMP Selection Flow Chart

S Revised January 2019

DEPARTMENT OF

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




Appendix B

Flow Control, Water Quality, Wetland Hydroperiod, and

Conveyance Calculations

B-1...ooovnnnnn. Flow Control and Water Quality Calculations
B-2.iiiins Wetland Hydroperiod Calculations
B-3 . Conveyance Calculations

Stormwater Site Plan
Pierce College Puyallup
New STEM Building

2210810.10

AJH[BJL



Composite Porosity Calculation for Stormtech Chamber MC-7200

Chamber dimensions from detail:
L =83.4"=6.95

W = 100" = 8.33

H =60"=5.00'

Vol = 175.9 cf

S2 Areas:
Al =175.9 cf/ 6.95'
Al = 25.31 sf

A2 =(9.08'x5.00') - 25.31 sf
A2 = 20.09 sf

perimeter stone

12"

Al
S2 | A2
CHAMBER

60" 6.75'

perimeter stone

9II

> 4.5 L

100"

PI 4.5"

4¢—109"=9.08 ———P

<_

perimeter stone porosity per manufacturer's specifications

S2 Composite Porosity:

(25.31 x 1) + (20.09 x 0.4) _ 0.73
25.31 + 20.09 '

S2 Composite Porosity = 0.73

mmg Pierce College Puyallup STEM

2215 North 30th Street, Suite 300
Tacoma, WA 98403

Composite Porosity Calculation for Stormtech Chamber MC-7200

253.383.2422 TeL 253.383.2572 Fax DRAWN BY: CFH

DATE: 10/13/2022

JOB NO.: 2210810.10

Bl
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General Model Information
Pierce College Detention_Chambers

Project Name:

Site Name: Pierce College STEM
Site Address: 1601 39th Ave SE
City: Puyallup

Report Date: 10/13/2022

Gage: 38 IN CENTRAL
Data Start: 10/01/1901

Data End: 09/30/2059
Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2021/08/18
Version: 4.2.18

POC Thresholds

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

Pierce College Detention_Chambers

50 Percent of the 2 Year
50 Year

10/13/2022 1:55:14 PM

Page 2



Landuse Basin Data

Predeveloped Land Use

Basin 1

Bypass: No
GroundWater: No
Pervious Land Use acre
C, Forest, Flat 2.2
Pervious Total 2.2
Impervious Land Use acre
Impervious Total 0
Basin Total 2.2
Element Flows To:

Surface Interflow

Pierce College Detention_Chambers

Groundwater

10/13/2022 1:55:14 PM
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Mitigated Land Use

Basin 1

Bypass: No
GroundWater: No
Pervious Land Use acre
C, Pasture, Flat 0.73
Pervious Total 0.73
Impervious Land Use acre
ROADS FLAT 1.47
Impervious Total 1.47
Basin Total 2.2
Element Flows To:

Surface Interflow

Gravel Trench Bed 1 Gravel Trench Bed 1

Pierce College Detention_Chambers

Groundwater

10/13/2022 1:55:14 PM
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Routing Elements
Predeveloped Routing

Pierce College Detention_Chambers 10/13/2022 1:55:14 PM Page 5



Mitigated Routing
Gravel Trench Bed 1

Bottom Length: 1000.00 ft.
Bottom Width: 9.08 ft.
Trench bottom slope 1: 0To1l
Trench Left side slope O: 0Tol
Trench right side slope 2: 0To1l
Material thickness of first layer: 0.75
Pour Space of material for first layer: 0.4
Material thickness of second layer: 5
Pour Space of material for second layer: 0.73
Material thickness of third layer: 1
Pour Space of material for third layer: 0.4
Discharge Structure
Riser Height: 6.7 ft.
Riser Diameter: 12 in.
Orifice 1 Diameter: 0.6in.  Elevation:0 ft.
Orifice 2 Diameter: 0.82in. Elevation:3.9 ft.
Orifice 3 Diameter: 1.1in. Elevation:4.5 ft.
Element Flows To:
Outlet 1 Outlet 2

Gravel Trench Bed Hydraulic Table
Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.208 0.000 0.000 0.000
0.0750 0.208 0.006 0.002 0.000
0.1500 0.208 0.012 0.003 0.000
0.2250 0.208 0.018 0.004 0.000
0.3000 0.208 0.025 0.005 0.000
0.3750 0.208 0.031 0.006 0.000
0.4500 0.208 0.037 0.006 0.000
0.5250 0.208 0.043 0.007 0.000
0.6000 0.208 0.050 0.007 0.000
0.6750 0.208 0.056 0.008 0.000
0.7500 0.208 0.062 0.008 0.000
0.8250 0.208 0.073 0.008 0.000
0.9000 0.208 0.085 0.009 0.000
0.9750 0.208 0.096 0.009 0.000
1.0500 0.208 0.108 0.010 0.000
1.1250 0.208 0.119 0.010 0.000
1.2000 0.208 0.131 0.010 0.000
1.2750 0.208 0.142 0.011 0.000
1.3500 0.208 0.153 0.011 0.000
1.4250 0.208 0.165 0.011 0.000
1.5000 0.208 0.176 0.012 0.000
1.5750 0.208 0.188 0.012 0.000
1.6500 0.208 0.199 0.012 0.000
1.7250 0.208 0.210 0.012 0.000
1.8000 0.208 0.222 0.013 0.000
1.8750 0.208 0.233 0.013 0.000
1.9500 0.208 0.245 0.013 0.000
2.0250 0.208 0.256 0.013 0.000
2.1000 0.208 0.268 0.014 0.000
2.1750 0.208 0.279 0.014 0.000
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2.2500 0.208 0.290 0.014 0.000

2.3250 0.208 0.302 0.014 0.000
2.4000 0.208 0.313 0.015 0.000
2.4750 0.208 0.325 0.015 0.000
2.5500 0.208 0.336 0.015 0.000
2.6250 0.208 0.347 0.015 0.000
2.7000 0.208 0.359 0.016 0.000
2.7750 0.208 0.370 0.016 0.000
2.8500 0.208 0.382 0.016 0.000
2.9250 0.208 0.393 0.016 0.000
3.0000 0.208 0.404 0.016 0.000
3.0750 0.208 0.416 0.017 0.000
3.1500 0.208 0.427 0.017 0.000
3.2250 0.208 0.439 0.017 0.000
3.3000 0.208 0.450 0.017 0.000
3.3750 0.208 0.462 0.017 0.000
3.4500 0.208 0.473 0.018 0.000
3.5250 0.208 0.484 0.018 0.000
3.6000 0.208 0.496 0.018 0.000
3.6750 0.208 0.507 0.018 0.000
3.7500 0.208 0.519 0.018 0.000
3.8250 0.208 0.530 0.019 0.000
3.9000 0.208 0.541 0.019 0.000
3.9750 0.208 0.553 0.024 0.000
4.0500 0.208 0.564 0.026 0.000
4.1250 0.208 0.576 0.028 0.000
4.2000 0.208 0.587 0.030 0.000
4.2750 0.208 0.598 0.031 0.000
4.3500 0.208 0.610 0.032 0.000
4.4250 0.208 0.621 0.033 0.000
4.5000 0.208 0.633 0.034 0.000
4.5750 0.208 0.644 0.044 0.000
4.6500 0.208 0.656 0.049 0.000
4.7250 0.208 0.667 0.053 0.000
4.8000 0.208 0.678 0.056 0.000
4.8750 0.208 0.690 0.059 0.000
4.9500 0.208 0.701 0.062 0.000
5.0250 0.208 0.713 0.065 0.000
5.1000 0.208 0.724 0.067 0.000
5.1750 0.208 0.735 0.069 0.000
5.2500 0.208 0.747 0.072 0.000
5.3250 0.208 0.758 0.074 0.000
5.4000 0.208 0.770 0.076 0.000
5.4750 0.208 0.781 0.078 0.000
5.5500 0.208 0.792 0.080 0.000
5.6250 0.208 0.804 0.082 0.000
5.7000 0.208 0.815 0.083 0.000
5.7750 0.208 0.822 0.085 0.000
5.8500 0.208 0.828 0.087 0.000
5.9250 0.208 0.834 0.088 0.000
6.0000 0.208 0.840 0.090 0.000
6.0750 0.208 0.847 0.092 0.000
6.1500 0.208 0.853 0.093 0.000
6.2250 0.208 0.859 0.095 0.000
6.3000 0.208 0.865 0.096 0.000
6.3750 0.208 0.872 0.098 0.000
6.4500 0.208 0.878 0.099 0.000
6.5250 0.208 0.884 0.101 0.000
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6.6000 0.208 0.890 0.102 0.000
6.6750 0.208 0.897 0.104 0.000

Pierce College Detention_Chambers 10/13/2022 1:55:14 PM Page 8



Analysis Results
POC 1

i Cumulative Probability e
LY &%b%\

N
-
L+t
e %
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++w4+®w____/f
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Flow {cfs}
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0.001 0.001
Parcent Time Exceaeding 05 1 2 5 10 20 B 5 70 8 2 o5 98 99 995 100

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1

Total Pervious Area: 2.2

Total Impervious Area: 0
Mitigated Landuse Totals for POC #1
Total Pervious Area: 0.73
Total Impervious Area: 1.47

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

Return Period Flow(cfs)
2 year 0.04636
5 year 0.072123
10 year 0.086121
25 year 0.100369
50 year 0.108838
100 year 0.115801
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)
2 year 0.022381
5 year 0.037679
10 year 0.051781
25 year 0.075351
50 year 0.097989
100 year 0.125848

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

Year Predeveloped Mitigated
1902 0.034 0.018
1903 0.028 0.015
1904 0.046 0.017
1905 0.022 0.024
1906 0.010 0.013
1907 0.071 0.018
1908 0.053 0.016
1909 0.052 0.018
1910 0.072 0.018
1911 0.047 0.018
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1912 0.154 0.034

1913 0.074 0.062
1914 0.018 0.013
1915 0.030 0.032
1916 0.046 0.017
1917 0.015 0.015
1918 0.050 0.064
1919 0.037 0.017
1920 0.047 0.017
1921 0.053 0.032
1922 0.053 0.018
1923 0.043 0.030
1924 0.019 0.016
1925 0.024 0.015
1926 0.045 0.016
1927 0.029 0.017
1928 0.036 0.022
1929 0.074 0.034
1930 0.047 0.018
1931 0.044 0.019
1932 0.034 0.031
1933 0.033 0.018
1934 0.097 0.081
1935 0.045 0.057
1936 0.039 0.027
1937 0.063 0.017
1938 0.038 0.018
1939 0.002 0.014
1940 0.042 0.031
1941 0.020 0.013
1942 0.064 0.078
1943 0.033 0.018
1944 0.060 0.032
1945 0.053 0.018
1946 0.029 0.014
1947 0.018 0.015
1948 0.100 0.019
1949 0.085 0.047
1950 0.024 0.016
1951 0.030 0.015
1952 0.130 0.058
1953 0.117 0.079
1954 0.042 0.026
1955 0.035 0.014
1956 0.017 0.015
1957 0.060 0.034
1958 0.125 0.098
1959 0.078 0.080
1960 0.021 0.013
1961 0.078 0.074
1962 0.042 0.028
1963 0.020 0.013
1964 0.022 0.015
1965 0.087 0.070
1966 0.024 0.016
1967 0.037 0.015
1968 0.038 0.019
1969 0.038 0.017
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1970 0.060 0.019

1971 0.094 0.070
1972 0.061 0.021
1973 0.078 0.042
1974 0.042 0.018
1975 0.099 0.083
1976 0.052 0.019
1977 0.018 0.013
1978 0.088 0.072
1979 0.024 0.017
1980 0.050 0.018
1981 0.048 0.019
1982 0.019 0.014
1983 0.078 0.031
1984 0.032 0.016
1985 0.052 0.017
1986 0.046 0.026
1987 0.088 0.063
1988 0.056 0.046
1989 0.050 0.016
1990 0.057 0.018
1991 0.045 0.027
1992 0.064 0.060
1993 0.062 0.018
1994 0.093 0.024
1995 0.018 0.017
1996 0.102 0.079
1997 0.039 0.015
1998 0.046 0.018
1999 0.004 0.015
2000 0.035 0.027
2001 0.018 0.013
2002 0.065 0.018
2003 0.056 0.019
2004 0.052 0.018
2005 0.095 0.030
2006 0.029 0.016
2007 0.029 0.018
2008 0.049 0.018
2009 0.034 0.017
2010 0.029 0.029
2011 0.023 0.015
2012 0.034 0.017
2013 0.026 0.013
2014 0.020 0.014
2015 0.038 0.016
2016 0.015 0.015
2017 0.071 0.035
2018 0.130 0.100
2019 0.121 0.076
2020 0.040 0.016
2021 0.064 0.049
2022 0.027 0.016
2023 0.054 0.029
2024 0.102 0.018
2025 0.048 0.019
2026 0.078 0.034
2027 0.028 0.016
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2028 0.024 0.014

2029 0.053 0.047
2030 0.098 0.045
2031 0.032 0.014
2032 0.018 0.014
2033 0.028 0.015
2034 0.028 0.016
2035 0.111 0.094
2036 0.057 0.022
2037 0.014 0.014
2038 0.046 0.031
2039 0.005 0.012
2040 0.025 0.017
2041 0.034 0.016
2042 0.108 0.075
2043 0.052 0.035
2044 0.070 0.045
2045 0.048 0.038
2046 0.056 0.067
2047 0.041 0.030
2048 0.053 0.017
2049 0.048 0.018
2050 0.034 0.017
2051 0.050 0.018
2052 0.029 0.018
2053 0.051 0.072
2054 0.065 0.058
2055 0.020 0.013
2056 0.023 0.014
2057 0.035 0.024
2058 0.044 0.033
2059 0.078 0.041

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

Rank Predeveloped Mitigated
1 0.1543 0.0999
2 0.1300 0.0979
3 0.1299 0.0939
4 0.1255 0.0833
5 0.1212 0.0811
6 0.1173 0.0800
7 0.1106 0.0788
8 0.1076 0.0786
9 0.1019 0.0775
10 0.1017 0.0764
11 0.0997 0.0747
12 0.0988 0.0745
13 0.0980 0.0720
14 0.0971 0.0718
15 0.0953 0.0705
16 0.0941 0.0701
17 0.0930 0.0669
18 0.0885 0.0643
19 0.0880 0.0627
20 0.0873 0.0620
21 0.0855 0.0601
22 0.0784 0.0582
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23 0.0780 0.0579

24 0.0780 0.0569
25 0.0780 0.0491
26 0.0778 0.0473
27 0.0776 0.0471
28 0.0739 0.0462
29 0.0736 0.0455
30 0.0719 0.0454
31 0.0714 0.0424
32 0.0711 0.0415
33 0.0701 0.0379
34 0.0649 0.0347
35 0.0646 0.0346
36 0.0643 0.0344
37 0.0639 0.0338
38 0.0636 0.0338
39 0.0625 0.0336
40 0.0620 0.0329
41 0.0610 0.0321
42 0.0601 0.0317
43 0.0600 0.0317
44 0.0598 0.0314
45 0.0574 0.0310
46 0.0571 0.0309
a7 0.0563 0.0306
48 0.0561 0.0303
49 0.0559 0.0301
50 0.0541 0.0300
51 0.0533 0.0295
52 0.0530 0.0295
53 0.0529 0.0275
54 0.0529 0.0274
55 0.0527 0.0266
56 0.0527 0.0265
57 0.0523 0.0263
58 0.0521 0.0259
59 0.0520 0.0239
60 0.0518 0.0238
61 0.0517 0.0236
62 0.0511 0.0221
63 0.0505 0.0218
64 0.0498 0.0212
65 0.0496 0.0192
66 0.0495 0.0192
67 0.0492 0.0190
68 0.0478 0.0189
69 0.0477 0.0189
70 0.0477 0.0188
71 0.0476 0.0187
72 0.0473 0.0187
73 0.0471 0.0185
74 0.0468 0.0185
75 0.0465 0.0184
76 0.0464 0.0183
77 0.0463 0.0183
78 0.0463 0.0183
79 0.0458 0.0182
80 0.0451 0.0182
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81 0.0449 0.0182

82 0.0447 0.0181
83 0.0444 0.0181
84 0.0438 0.0181
85 0.0425 0.0181
86 0.0423 0.0180
87 0.0422 0.0180
88 0.0421 0.0179
89 0.0419 0.0178
90 0.0412 0.0178
91 0.0395 0.0177
92 0.0392 0.0176
93 0.0391 0.0176
94 0.0383 0.0176
95 0.0382 0.0175
96 0.0381 0.0175
97 0.0376 0.0174
98 0.0375 0.0174
99 0.0366 0.0174
100 0.0359 0.0172
101 0.0354 0.0172
102 0.0351 0.0172
103 0.0346 0.0171
104 0.0343 0.0171
105 0.0343 0.0170
106 0.0342 0.0170
107 0.0340 0.0169
108 0.0338 0.0168
109 0.0337 0.0168
110 0.0331 0.0167
111 0.0327 0.0166
112 0.0324 0.0165
113 0.0318 0.0164
114 0.0298 0.0164
115 0.0298 0.0164
116 0.0291 0.0163
117 0.0289 0.0161
118 0.0288 0.0160
119 0.0288 0.0159
120 0.0287 0.0159
121 0.0286 0.0159
122 0.0284 0.0158
123 0.0283 0.0158
124 0.0280 0.0157
125 0.0279 0.0157
126 0.0266 0.0155
127 0.0263 0.0154
128 0.0255 0.0153
129 0.0245 0.0153
130 0.0243 0.0152
131 0.0242 0.0151
132 0.0241 0.0150
133 0.0241 0.0150
134 0.0232 0.0148
135 0.0226 0.0148
136 0.0223 0.0147
137 0.0221 0.0146
138 0.0206 0.0145
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139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

Pierce College Detention_Chambers

0.0201
0.0201
0.0201
0.0196
0.0195
0.0194
0.0181
0.0181
0.0181
0.0178
0.0176
0.0176
0.0170
0.0154
0.0149
0.0137
0.0100
0.0046
0.0037
0.0024

0.0144
0.0144
0.0143
0.0142
0.0140
0.0140
0.0140
0.0139
0.0137
0.0136
0.0135
0.0134
0.0134
0.0134
0.0133
0.0133
0.0130
0.0129
0.0129
0.0120
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0232 54276 40243 74 Pass
0.0240 50176 38991 77 Pass
0.0249 46564 37118 79 Pass
0.0258 43329 34526 79 Pass
0.0266 40260 32132 79 Pass
0.0275 37462 29551 78 Pass
0.0284 34908 27224 77 Pass
0.0292 32576 24847 76 Pass
0.0301 30321 22227 73 Pass
0.0310 28276 19490 68 Pass
0.0318 26432 17008 64 Pass
0.0327 24797 14631 59 Pass
0.0336 23285 12354 53 Pass
0.0344 21933 10354 47 Pass
0.0353 20637 9385 45 Pass
0.0362 19423 9202 47 Pass
0.0370 18282 9030 49 Pass
0.0379 17224 8836 51 Pass
0.0388 16155 8670 53 Pass
0.0396 15152 8510 56 Pass
0.0405 14271 8332 58 Pass
0.0413 13451 8166 60 Pass
0.0422 12665 8005 63 Pass
0.0431 11933 7823 65 Pass
0.0439 11246 7679 68 Pass
0.0448 10559 7512 71 Pass
0.0457 9972 7241 72 Pass
0.0465 9374 6975 74 Pass
0.0474 8847 6731 76 Pass
0.0483 8332 6521 78 Pass
0.0491 7861 6294 80 Pass
0.0500 7457 6066 81 Pass
0.0509 7030 5861 83 Pass
0.0517 6609 5662 85 Pass
0.0526 6277 5460 86 Pass
0.0535 5978 5251 87 Pass
0.0543 5701 5017 88 Pass
0.0552 5437 4793 88 Pass
0.0561 5198 4595 88 Pass
0.0569 4942 4385 88 Pass
0.0578 4704 4161 88 Pass
0.0587 4511 3949 87 Pass
0.0595 4338 3754 86 Pass
0.0604 4156 3595 86 Pass
0.0613 3956 3408 86 Pass
0.0621 3764 3233 85 Pass
0.0630 3576 3032 84 Pass
0.0638 3412 2863 83 Pass
0.0647 3259 2687 82 Pass
0.0656 3134 2528 80 Pass
0.0664 3026 2367 78 Pass
0.0673 2927 2189 74 Pass
0.0682 2813 2054 73 Pass
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0.0690
0.0699
0.0708
0.0716
0.0725
0.0734
0.0742
0.0751
0.0760
0.0768
0.0777
0.0786
0.0794
0.0803
0.0812
0.0820
0.0829
0.0837
0.0846
0.0855
0.0863
0.0872
0.0881
0.0889
0.0898
0.0907
0.0915
0.0924
0.0933
0.0941
0.0950
0.0959
0.0967
0.0976
0.0985
0.0993
0.1002
0.1011
0.1019
0.1028
0.1036
0.1045
0.1054
0.1062
0.1071
0.1080
0.1088

2682
2555
2451
2359
2256
2140
2038
1952
1860
1777
1690
1619
1561
1482
1407
1338
1270
1217
1162
1103
1055
1006
963
919
872
814
772
737
694
636
601
553
517
478
433
394
364
341
310
297
273
252
237
224
206
195
180

COO0OOCO0OO0O0O00OO0

Pierce College Detention_Chambers

CQOO0OO0CO0OOOCO0OOCOA~N

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

On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
Off-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
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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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General Model Information

Project Name:

Parking Lot B

Site Name:

Site Address:

City:

Report Date: 8/5/2022

Gage: 38 IN CENTRAL

Data Start: 10/01/1901

Data End: 09/30/2059

Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2021/08/18

Version: 4.2.18

POC Thresholds

Low Flow Threshold for POC1: 50 Percent of the 2 Year
High Flow Threshold for POC1: 50 Year

Parking Lot B 8/5/2022 4:52:25 PM

Page 2



Landuse Basin Data
Predeveloped Land Use

o

. | B3+ Bioretention 1 Mitigated @
Facility Name |Ein:uretentin:un 1
_| Qutlet 1 Outlet 2 Qutlet 3
n Downstream Connection 0 | |0 | |0
7|l Use simple Bioretention; Cluick Swale Size Water Quality | _ Size Facility |
“|» Underdrain Used Underdrain Diameter(ft)y [05 —|Offset(in)
% Bioretention Bottom Elevatior EI Orifice Diameter(in) [5 ~=i0 -
| Bioretention Dimensions Flow Through Underdrain [ac-ft) 263.014
1_. Bioretention Length [ft] 1000 Total Outflows [ac-ft) 288535
7| Bioretention Battam 'Width [ft) 10,000 Fercent Through Underdrain 91.15
Freeboard [ft] 0500 "W Percent Filkered .15
Dver-raad Flaoding [ft) 0000
Effective Tatal Diepth [ft] 4 Facility Dimension Diagram |
Buaottam zlope of bioretention.[0-1] 0.000 |Fliser Dutlat Struchure _l
| Sidewall Invert Location.
Front and Back side slope [HA] 13,000 Riser Height Above bioretention surface (] [p5 —
Left Side Slope (HA] 3.000 Rizer Diameter [in] |24 ;I
Right Side Slope [H.A4) 2.000 Fizer Type IiFlat ;l
Matenal Layers for
n Laver 1 Layer2 Layer 3
Depth [ft 1500 | [1.500 | [0.000 |
Sail Layer | |User: SMMwiw 12inth ~ |
Seil Layer 2 |GRAWEL ~| Orifice  Diameter Height
Soil Layer 3 |GRAVEL ] Number (in) ()
. . — —
Edit 5ol Tywpes | 1 o o -l
2 o b
K.=at mafety Factor 3 ] oy
0 = a —i
‘ Mone o o - Bioretention Wolume at Riser Head [ac-ff] 053
Show Bioretention |Open Table —l
Mative Infiltration NO
Total Inflows ac-ft 594,04 Frecipitation on Facility [acre-ft) 12147
Evaporation from Facility [acre-ft)] 5,511
Parking Lot B 8/5/2022 4:52:25 PM Page 3



Mitigated Land Use

Basin 1
Bypass:

GroundWater:

Pervious Land Use
C, Pasture, Flat

Pervious Total

Impervious Land Use
PARKING FLAT

Impervious Total

Basin Total

Element Flows To:
Surface
Surface retention 1

Parking Lot B

No
No

acre
0.16

0.16

acre
0.66

0.66
0.82

Interflow
Surface retention 1

Groundwater

8/5/2022 4:52:25 PM
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Routing Elements
Predeveloped Routing
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Mitigated Routing

Bioretention 1

Bottom Length: 31.00 ft.
Bottom Width: 10.00 ft.
Material thickness of first layer: 1.5
Material type for first layer: SMMWW 12in/hr
Material thickness of second layer: 15
Material type for second layer: GRAVEL
Material thickness of third layer: 0
Material type for third layer: GRAVEL
Underdrain used

Underdrain Diameter (feet): 0.5
Orifice Diameter (in.): 6

Offset (in.): 0

Flow Through Underdrain (ac-ft.): 263.014
Total Outflow (ac-ft.): 288.535
Percent Through Underdrain: 91.15

Discharge Structure

Riser Height: 0.5 ft.
Riser Diameter: 24 in.
Element Flows To:

Outlet 1 Outlet 2

Bioretention Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.0315 0.0000 0.0000 0.0000
0.0440 0.0314 0.0001 0.0000 0.0000
0.0879 0.0309 0.0003 0.0000 0.0000
0.1319 0.0305 0.0005 0.0000 0.0000
0.1758 0.0300 0.0006 0.0000 0.0000
0.2198 0.0295 0.0008 0.0001 0.0000
0.2637 0.0291 0.0010 0.0002 0.0000
0.3077 0.0286 0.0011 0.0003 0.0000
0.3516 0.0282 0.0013 0.0004 0.0000
0.3956 0.0278 0.0015 0.0005 0.0000
0.4396 0.0273 0.0017 0.0007 0.0000
0.4835 0.0269 0.0019 0.0009 0.0000
0.5275 0.0265 0.0021 0.0011 0.0000
0.5714 0.0260 0.0023 0.0011 0.0000
0.6154 0.0256 0.0025 0.0014 0.0000
0.6593 0.0252 0.0027 0.0017 0.0000
0.7033 0.0248 0.0030 0.0021 0.0000
0.7473 0.0243 0.0032 0.0025 0.0000
0.7912 0.0239 0.0034 0.0027 0.0000
0.8352 0.0235 0.0037 0.0030 0.0000
0.8791 0.0231 0.0039 0.0034 0.0000
0.9231 0.0227 0.0042 0.0040 0.0000
0.9670 0.0223 0.0045 0.0046 0.0000
1.0110 0.0219 0.0047 0.0052 0.0000
1.0549 0.0215 0.0050 0.0052 0.0000
1.0989 0.0211 0.0053 0.0059 0.0000
1.1429 0.0207 0.0056 0.0066 0.0000
1.1868 0.0204 0.0059 0.0074 0.0000
1.2308 0.0200 0.0062 0.0083 0.0000
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1.2747 0.0196 0.0065 0.0086 0.0000

1.3187 0.0192 0.0068 0.0092 0.0000
1.3626 0.0189 0.0072 0.0101 0.0000
1.4066 0.0185 0.0075 0.0112 0.0000
1.4505 0.0181 0.0078 0.0122 0.0000
1.4945 0.0178 0.0082 0.0132 0.0000
1.5385 0.0174 0.0085 0.0134 0.0000
1.5824 0.0170 0.0088 0.0146 0.0000
1.6264 0.0167 0.0092 0.0158 0.0000
1.6703 0.0163 0.0095 0.0171 0.0000
1.7143 0.0160 0.0098 0.0185 0.0000
1.7582 0.0157 0.0102 0.0191 0.0000
1.8022 0.0153 0.0106 0.0200 0.0000
1.8462 0.0150 0.0109 0.0214 0.0000
1.8901 0.0147 0.0113 0.0287 0.0000
1.9341 0.0143 0.0117 0.0287 0.0000
1.9780 0.0140 0.0121 0.0287 0.0000
2.0220 0.0137 0.0125 0.0287 0.0000
2.0659 0.0134 0.0129 0.0287 0.0000
2.1099 0.0130 0.0133 0.0287 0.0000
2.1538 0.0127 0.0137 0.0287 0.0000
2.1978 0.0124 0.0141 0.0287 0.0000
2.2418 0.0121 0.0146 0.0287 0.0000
2.2857 0.0118 0.0150 0.0287 0.0000
2.3297 0.0115 0.0154 0.0287 0.0000
2.3736 0.0112 0.0159 0.0287 0.0000
2.4176 0.0109 0.0164 0.0287 0.0000
2.4615 0.0106 0.0168 0.0287 0.0000
2.5055 0.0103 0.0173 0.0287 0.0000
2.5495 0.0100 0.0178 0.0287 0.0000
2.5934 0.0098 0.0183 0.0287 0.0000
2.6374 0.0095 0.0188 0.0287 0.0000
2.6813 0.0092 0.0193 0.0287 0.0000
2.7253 0.0089 0.0198 0.0287 0.0000
2.7692 0.0087 0.0203 0.0287 0.0000
2.8132 0.0084 0.0209 0.0287 0.0000
2.8571 0.0081 0.0214 0.0287 0.0000
2.9011 0.0079 0.0220 0.0287 0.0000
2.9451 0.0076 0.0225 0.0287 0.0000
2.9890 0.0074 0.0231 0.0287 0.0000
3.0000 0.0071 0.0232 0.0287 0.0000

Bioretention Hydraulic Table

Stage(feet)Area(ac.)Volume(ac-ft.)Discharge(cfs)To Amended(cfs)Infilt(cfs)

3.0000 0.0315 0.0232 0.0000 0.0215 0.0000
3.0440 0. 0320 0.0246 0.0000 0.0215 0.0000
3.0879 0.0324 0.0261 0.0000 0.0228 0.0000
3.1319 0.0329 0.0275 0.0000 0.0234 0.0000
3.1758 0.0334 0.0290 0.0000 0.0241 0.0000
3.2198 0.0339 0.0304 0.0000 0.0247 0.0000
3.2637 0.0344 0.0319 0.0000 0.0253 0.0000
3.3077 0.0348 0.0335 0.0000 0.0259 0.0000
3.3516 0.0353 0.0350 0.0000 0.0266 0.0000
3.3956 0.0358 0.0366 0.0000 0.0272 0.0000
3.4396 0.0363 0.0381 0.0000 0.0278 0.0000
3.4835 0.0368 0.0397 0.0000 0.0285 0.0000
3.5275 0.0373 0.0414 0.0967 0.0291 0.0000
3.5714 0.0378 0.0430 0.4049 0.0297 0.0000
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3.6154
3.6593
3.7033
3.7473
3.7912
3.8352
3.8791
3.9231
3.9670
4.0000

Parking Lot B

0.0383
0.0388
0.0394
0.0399
0.0404
0.0409
0.0415
0.0420
0.0425
0.0429

0.0447
0.0464
0.0481
0.0499
0.0516
0.0534
0.0552
0.0571
0.0589
0.0603

0.8304
1.3452
1.9330
2.5809
3.2771
4.0103
4.7689
5.5408
6.3140
7.0765

0.0304
0.0310
0.0316
0.0323
0.0329
0.0335
0.0341
0.0348
0.0354
0.0359

8/5/2022 4:52:25 PM

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
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Surface retention 1

Element Flows To:
Outlet 1 Outlet 2
Bioretention 1
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Analysis Results
POC 1

POC #1 was not reported because POC must exist in both scenarios and both scenarios
must have been run.
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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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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. 2005-2022; 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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General Model Information
Parking Lot B Wetland Calc

Project Name:

Site Name: Pierce College Puyallup
Site Address: 1601 39th Ave SE
City: Puyallup

Report Date: 214/2022

Gage: 38 IN CENTRAL
Data Start: 10/01/1901

Data End: 09/30/2059
Timestep: 15 Minute

Precip Scale: 1.000

Version Date: 2019/09/13
Version: 4.2.17

POC Thresholds

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

Parking Lot B Wetland Calc

50 Percent of the 2 Year
50 Year

2/4/2022 11:38:16 AM
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Landuse Basin Data

Predeveloped Land Use

Basin 1
Bypass:

GroundWater:

Pervious Land Use
C, Forest, Flat

Pervious Total

Impervious Land Use
ROADS FLAT

Impervious Total

Basin Total

Element Flows To:
Surface

Parking Lot B Wetland Calc

No
No

acre
40.16

40.16

acre
14.67

14.67
54.83

Interflow

Groundwater

2/4/2022 11:38:16 AM
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Mitigated Land Use

Basin 1
Bypass:

GroundWater:
Pervious Land Use
C, Forest, Flat

C, Pasture, Flat
Pervious Total

Impervious Land Use
ROADS FLAT

Impervious Total

Basin Total

Element Flows To:
Surface

Parking Lot B Wetland Calc

No
No

acre
39.41

0.2 <——— Parking Lot B Pervious Area

39.61

acre
1522 <—

15.22
54.83

Interflow

14.67 ac (Existing Impervious)
00.55 ac (Parking Lot B Impervious)

Groundwater

2/4/2022 11:38:16 AM
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Routing Elements
Predeveloped Routing
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Mitigated Routing
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Duration Flows

Flow(cfs) Predev Mit Percentage Pass/Fail
2.7463 6349 7014 110 Fail
2.8381 5601 6244 111 Fail
2.9299 4943 5546 112 Fail
3.0217 4417 4898 110 Fail
3.1135 3903 4390 112 Fail
3.2053 3510 3899 111 Fail
3.2971 3170 3502 110 Fail
3.3889 2862 3176 110 Fail
3.4807 2599 2895 111 Fail
3.5725 2367 2631 111 Fail
3.6643 2156 2399 111 Fail
3.7561 1966 2192 111 Fail
3.8479 1788 2011 112 Fail
3.9397 1635 1817 111 Fail
4.0315 1493 1677 112 Fail
41232 1368 1531 111 Fail
4.2150 1229 1402 114 Fail
4.3068 1104 1282 116 Fail
4.3986 1016 1151 113 Fail
4.4904 921 1044 113 Fail
45822 849 958 112 Fail
4.6740 760 884 116 Fail
4.7658 694 806 116 Fail
4.8576 623 735 117 Fail
4.9494 576 673 116 Fail
5.0412 528 601 113 Fail
5.1330 479 555 115 Fail
5.2248 437 514 117 Fail
5.3166 399 464 116 Fail
5.4084 358 432 120 Fail
5.5002 328 387 117 Fail
5.5919 301 353 117 Fail
5.6837 275 324 117 Fail
5.7755 252 300 119 Fail
5.8673 234 273 116 Fail
5.9591 215 255 118 Fail
6.0509 202 235 116 Fail
6.1427 186 214 115 Fail
6.2345 174 202 116 Fail
6.3263 154 191 124 Fail
6.4181 141 175 124 Fail
6.5099 130 159 122 Fail
6.6017 120 142 118 Fail
6.6935 114 129 113 Fail
6.7853 100 121 121 Fail
6.8771 96 114 118 Fail
6.9689 94 108 114 Fail
7.0606 89 97 108 Pass
7.1524 85 94 110 Pass
7.2442 77 92 119 Fail
7.3360 71 84 118 Fail
7.4278 66 80 121 Fail
7.5196 62 73 117 Fail
7.6114 59 70 118 Fail
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7.7032 56 65 116 Fail

7.7950 53 61 115 Fail
7.8868 52 58 111 Fail
7.9786 44 56 127 Fail
8.0704 41 53 129 Fail
8.1622 40 51 127 Fail
8.2540 38 46 121 Fail
8.3458 37 40 108 Pass
8.4376 36 39 108 Pass
8.5293 33 37 112 Fail
8.6211 32 36 112 Fail
8.7129 30 35 116 Fail
8.8047 29 34 117 Fail
8.8965 28 31 110 Pass
8.9883 27 30 111 Fail
9.0801 26 29 111 Fail
9.1719 24 28 116 Fail
9.2637 24 27 112 Fail
9.3555 24 26 108 Pass
9.4473 23 25 108 Pass
9.5391 22 24 109 Pass
9.6309 22 24 109 Pass
9.7227 21 23 109 Pass
9.8145 21 22 104 Pass
9.9063 20 22 110 Pass
9.9981 19 22 115 Fail
10.0898 19 21 110 Pass
10.1816 19 20 105 Pass
10.2734 19 20 105 Pass
10.3652 18 19 105 Pass
10.4570 18 19 105 Pass
10.5488 16 19 118 Fail
10.6406 16 19 118 Fail
10.7324 15 18 120 Fail
10.8242 15 17 113 Fail
10.9160 14 16 114 Fail
11.0078 13 16 123 Fail
11.0996 13 15 115 Fail
11.1914 13 15 115 Fail
11.2832 12 13 108 Pass
11.3750 11 13 118 Fail
11.4668 11 13 118 Fail
11.5585 11 13 118 Fail
11.6503 11 12 109 Pass
11.7421 10 12 120 Fail
11.8339 9 11 122 Fail

The development has an increase in flow durations
from 1/2 Predeveloped 2 year flow to the 2 year flow
or more than a 10% increase from the 2 year to the 50
year flow.

The development has an increase in flow durations for
more than 50% of the flows for the range of the
duration analysis.
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Water Quality
Water Quality BMP Flow and Volume for POC #1

On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
Off-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
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Wetland Input Volumes

Lok e e 5 i i “Wethands Tnput volime ™~ 7T T T T T T )

I | l + 400

100 IM" F
' A (- 350
s0 QY] i - — !Tl.‘ L 300

+ .250
60 +

Percent

+ 200

Volume {acht)

40 4 ] 1 150

20 +

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec

- Predeveloped - Mitigated

Wetlands Input Volume for POC 1

Average Annual Volume (acft)

Series 1: 501 POC 1 Predeveloped flow

Series 2: 801 POC 1 Mitigated flow

Month Series 1 Series2 Percent Pass/Fail

Jan 10.3006 10.4476 101.4 Pass
Feb 8.8841 9.0008 101.3 Pass
Mar 6.6987 6.7998 101.5 Pass
Apr 3.3524 3.4208 102.0 Pass
May 1.8381 1.8944 103.1 Pass
Jun 1.2639 1.3086 103.5 Pass
Jul 0.5960 0.6182 103.7 Pass
Aug 0.7066 0.7331 103.7 Pass
Sep 1.4904 1.5463 103.7 Pass
Oct 3.5792 3.7097 103.6 Pass
Nov 7.4693 7.6851 102.9 Pass
Dec 10.2018 10.3906 101.9 Pass
Day Predevel Mitigated Percent Pass/Fail
Janl 0.2826 0.2865 101.4 Pass
2 0.3714 0.3780 101.8 Pass
3 0.3745 0.3800 101.4 Pass
4 0.2897 0.2929 101.1 Pass
5 0.3123 0.3170 101.5 Pass
6 0.3358 0.3411 101.6 Pass
7 0.3221 0.3270 101.5 Pass
8 0.2858 0.2902 101.6 Pass
9 0.3262 0.3317 101.7 Pass
10 0.3253 0.3306 101.6 Pass
11 0.3314 0.3364 101.5 Pass
12 0.2969 0.3013 101.5 Pass
13 0.3945 0.4013 101.7 Pass
14 0.4218 0.4282 101.5 Pass
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15 0.3673 0.3719 101.2 Pass

16 0.3614 0.3663 101.4 Pass
17 0.3557 0.3607 101.4 Pass
18 0.4252 0.4311 101.4 Pass
19 0.4045 0.4093 101.2 Pass
20 0.3261 0.3284 100.7 Pass
21 0.2890 0.2924 101.2 Pass
22 0.3546 0.3606 101.7 Pass
23 0.3782 0.3842 101.6 Pass
24 0.3413 0.3456 101.2 Pass
25 0.2877 0.2912 101.2 Pass
26 0.3372 0.3419 101.4 Pass
27 0.3007 0.3043 101.2 Pass
28 0.2558 0.2586 101.1 Pass
29 0.2283 0.2312 101.3 Pass
30 0.3107 0.3163 101.8 Pass
31 0.3539 0.3594 101.6 Pass
Febl 0.3530 0.3577 101.3 Pass
2 0.2961 0.2996 101.2 Pass
3 0.2837 0.2867 101.1 Pass
4 0.2544 0.2578 101.3 Pass
5 0.3833 0.3895 101.6 Pass
6 0.2880 0.2906 100.9 Pass
7 0.3375 0.3424 101.4 Pass
8 0.2930 0.2963 101.1 Pass
9 0.2615 0.2649 101.3 Pass
10 0.2654 0.2689 101.3 Pass
11 0.3014 0.3065 101.7 Pass
12 0.2945 0.2991 101.6 Pass
13 0.3169 0.3219 101.6 Pass
14 0.2686 0.2722 101.3 Pass
15 0.3200 0.3250 101.6 Pass
16 0.4404 0.4474 101.6 Pass
17 0.4292 0.4348 101.3 Pass
18 0.4252 0.4304 101.2 Pass
19 0.3506 0.3531 100.7 Pass
20 0.2853 0.2876 100.8 Pass
21 0.2849 0.2884 101.2 Pass
22 0.2602 0.2632 101.2 Pass
23 0.2396 0.2429 101.4 Pass
24 0.3300 0.3355 101.7 Pass
25 0.2792 0.2823 101.1 Pass
26 0.3252 0.3298 101.4 Pass
27 0.2982 0.3014 101.1 Pass
28 0.2734 0.2760 101.0 Pass
29 0.2201 0.2224 101.0 Pass
Marl 0.2449 0.2485 101.5 Pass
2 0.2414 0.2449 101.4 Pass
3 0.2511 0.2549 101.5 Pass
4 0.2339 0.2370 101.3 Pass
5 0.2696 0.2737 101.5 Pass
6 0.2012 0.2034 101.1 Pass
7 0.2268 0.2308 101.8 Pass
8 0.2799 0.2851 101.8 Pass
9 0.2282 0.2313 101.4 Pass
10 0.2151 0.2181 101.4 Pass
11 0.2441 0.2478 101.5 Pass
12 0.2623 0.2664 101.6 Pass
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13 0.2164 0.2192 101.3 Pass

14 0.2280 0.2312 101.4 Pass
15 0.2026 0.2053 101.3 Pass
16 0.1791 0.1815 101.3 Pass
17 0.1813 0.1841 101.5 Pass
18 0.1452 0.1471 101.3 Pass
19 0.1680 0.1706 101.5 Pass
20 0.1715 0.1743 101.6 Pass
21 0.1918 0.1952 101.7 Pass
22 0.2786 0.2838 101.9 Pass
23 0.2086 0.2116 101.5 Pass
24 0.1991 0.2022 101.6 Pass
25 0.1777 0.1802 101.4 Pass
26 0.2251 0.2295 102.0 Pass
27 0.1848 0.1876 101.5 Pass
28 0.2067 0.2104 101.8 Pass
29 0.2277 0.2315 101.7 Pass
30 0.1910 0.1934 101.3 Pass
31 0.1808 0.1831 101.3 Pass
Aprl 0.1264 0.1280 101.3 Pass
2 0.1085 0.1105 101.8 Pass
3 0.1310 0.1336 101.9 Pass
4 0.1586 0.1616 101.9 Pass
5 0.1430 0.1454 101.7 Pass
6 0.1286 0.1307 101.6 Pass
7 0.1418 0.1445 101.9 Pass
8 0.1774 0.1810 102.1 Pass
9 0.1568 0.1597 101.9 Pass
10 0.1316 0.1335 101.5 Pass
11 0.1486 0.1519 102.2 Pass
12 0.1256 0.1280 101.9 Pass
13 0.0883 0.0900 101.9 Pass
14 0.0864 0.0885 102.4 Pass
15 0.0643 0.0658 102.3 Pass
16 0.0970 0.0996 102.7 Pass
17 0.0734 0.0748 101.9 Pass
18 0.0824 0.0844 102.4 Pass
19 0.1361 0.1399 102.8 Pass
20 0.0883 0.0901 101.9 Pass
21 0.0820 0.0837 102.1 Pass
22 0.1090 0.1118 102.6 Pass
23 0.1460 0.1495 102.4 Pass
24 0.0930 0.0948 102.0 Pass
25 0.0509 0.0518 101.6 Pass
26 0.0928 0.0954 102.8 Pass
27 0.0695 0.0712 102.5 Pass
28 0.0707 0.0725 102.7 Pass
29 0.0650 0.0668 102.8 Pass
30 0.0896 0.0923 103.0 Pass
May1 0.1281 0.1315 102.7 Pass
2 0.0804 0.0823 102.3 Pass
3 0.0786 0.0805 102.4 Pass
4 0.1023 0.1052 102.8 Pass
5 0.0867 0.0891 102.7 Pass
6 0.0630 0.0646 102.5 Pass
7 0.0584 0.0600 102.6 Pass
8 0.0471 0.0483 102.5 Pass
9 0.0334 0.0343 102.6 Pass
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10 0.0480 0.0496 103.2 Pass

11 0.0509 0.0526 103.3 Pass
12 0.0575 0.0594 103.4 Pass
13 0.0681 0.0704 103.4 Pass
14 0.0420 0.0434 103.3 Pass
15 0.0468 0.0484 103.5 Pass
16 0.0702 0.0726 103.4 Pass
17 0.0407 0.0419 103.1 Pass
18 0.0404 0.0418 103.3 Pass
19 0.0517 0.0536 103.5 Pass
20 0.0462 0.0478 103.4 Pass
21 0.0372 0.0385 103.4 Pass
22 0.0397 0.0410 103.4 Pass
23 0.0577 0.0597 103.4 Pass
24 0.0444 0.0459 103.3 Pass
25 0.0527 0.0545 103.3 Pass
26 0.0603 0.0623 103.3 Pass
27 0.0449 0.0464 103.3 Pass
28 0.0556 0.0575 103.5 Pass
29 0.0702 0.0726 103.4 Pass
30 0.0460 0.0475 103.4 Pass
31 0.0632 0.0654 103.6 Pass
Junl 0.0669 0.0693 103.5 Pass
2 0.0364 0.0376 103.1 Pass
3 0.0392 0.0405 103.4 Pass
4 0.0543 0.0562 103.5 Pass
5 0.0572 0.0590 103.0 Pass
6 0.0586 0.0606 103.3 Pass
7 0.0525 0.0543 103.4 Pass
8 0.0535 0.0553 103.5 Pass
9 0.0556 0.0575 103.4 Pass
10 0.0366 0.0378 103.3 Pass
11 0.0437 0.0452 103.5 Pass
12 0.0308 0.0319 103.5 Pass
13 0.0312 0.0323 103.6 Pass
14 0.0494 0.0512 103.7 Pass
15 0.0391 0.0405 103.7 Pass
16 0.0504 0.0523 103.7 Pass
17 0.0316 0.0328 103.7 Pass
18 0.0269 0.0279 103.6 Pass
19 0.0245 0.0254 103.7 Pass
20 0.0463 0.0480 103.7 Pass
21 0.0306 0.0318 103.7 Pass
22 0.0169 0.0175 103.7 Pass
23 0.0700 0.0726 103.7 Pass
24 0.0282 0.0292 103.6 Pass
25 0.0356 0.0370 103.7 Pass
26 0.0285 0.0295 103.7 Pass
27 0.0264 0.0274 103.7 Pass
28 0.0284 0.0295 103.7 Pass
29 0.0518 0.0538 103.7 Pass
30 0.0327 0.0339 103.7 Pass
Jull 0.0338 0.0351 103.7 Pass
2 0.0284 0.0295 103.7 Pass
3 0.0180 0.0187 103.7 Pass
4 0.0263 0.0272 103.7 Pass
5 0.0341 0.0354 103.7 Pass
6 0.0119 0.0124 103.7 Pass
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7 0.0430 0.0446 103.7 Pass

8 0.0330 0.0342 103.7 Pass
9 0.0127 0.0132 103.7 Pass
10 0.0239 0.0248 103.7 Pass
11 0.0230 0.0239 103.7 Pass
12 0.0392 0.0406 103.7 Pass
13 0.0106 0.0110 103.7 Pass
14 0.0263 0.0272 103.6 Pass
15 0.0239 0.0248 103.7 Pass
16 0.0222 0.0230 103.7 Pass
17 0.0272 0.0282 103.7 Pass
18 0.0135 0.0140 103.7 Pass
19 0.0117 0.0121 103.7 Pass
20 0.0148 0.0154 103.7 Pass
21 0.0110 0.0114 103.7 Pass
22 0.0032 0.0033 103.7 Pass
23 0.0060 0.0062 103.7 Pass
24 0.0072 0.0075 103.7 Pass
25 0.0196 0.0203 103.7 Pass
26 0.0146 0.0152 103.7 Pass
27 0.0134 0.0139 103.7 Pass
28 0.0063 0.0066 103.7 Pass
29 0.0022 0.0023 103.7 Pass
30 0.0021 0.0022 103.7 Pass
31 0.0067 0.0069 103.7 Pass
Augl 0.0073 0.0076 103.7 Pass
2 0.0158 0.0164 103.7 Pass
3 0.0204 0.0211 103.7 Pass
4 0.0074 0.0077 103.7 Pass
5 0.0123 0.0128 103.7 Pass
6 0.0133 0.0138 103.7 Pass
7 0.0144 0.0150 103.7 Pass
8 0.0135 0.0140 103.8 Pass
9 0.0061 0.0063 103.7 Pass
10 0.0166 0.0172 103.7 Pass
11 0.0066 0.0068 103.7 Pass
12 0.0228 0.0236 103.7 Pass
13 0.0114 0.0119 103.7 Pass
14 0.0297 0.0308 103.7 Pass
15 0.0238 0.0247 103.7 Pass
16 0.0283 0.0293 103.7 Pass
17 0.0290 0.0301 103.7 Pass
18 0.0091 0.0094 103.7 Pass
19 0.0225 0.0234 103.7 Pass
20 0.0180 0.0187 103.7 Pass
21 0.0233 0.0242 103.7 Pass
22 0.0223 0.0231 103.7 Pass
23 0.0515 0.0534 103.7 Pass
24 0.0352 0.0365 103.7 Pass
25 0.0356 0.0369 103.7 Pass
26 0.0510 0.0529 103.7 Pass
27 0.0431 0.0447 103.7 Pass
28 0.0539 0.0559 103.7 Pass
29 0.0240 0.0249 103.7 Pass
30 0.0318 0.0330 103.7 Pass
31 0.0650 0.0674 103.7 Pass
Sepl 0.0621 0.0644 103.8 Pass
2 0.0479 0.0497 103.7 Pass
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3 0.0234 0.0243 103.7 Pass
4 0.0463 0.0480 103.7 Pass
5 0.0352 0.0365 103.7 Pass
6 0.0226 0.0234 103.7 Pass
7 0.0326 0.0338 103.7 Pass
8 0.0355 0.0368 103.7 Pass
9 0.0495 0.0514 103.7 Pass
10 0.0381 0.0395 103.7 Pass
11 0.0164 0.0170 103.7 Pass
12 0.0343 0.0355 103.7 Pass
13 0.0285 0.0295 103.7 Pass
14 0.0669 0.0695 103.7 Pass
15 0.0595 0.0618 103.7 Pass
16 0.0560 0.0581 103.7 Pass
17 0.0889 0.0923 103.7 Pass
18 0.0476 0.0494 103.7 Pass
19 0.0747 0.0775 103.7 Pass
20 0.0571 0.0592 103.7 Pass
21 0.0595 0.0617 103.7 Pass
22 0.0610 0.0633 103.8 Pass
23 0.0760 0.0788 103.7 Pass
24 0.0429 0.0445 103.7 Pass
25 0.0299 0.0311 103.7 Pass
26 0.0738 0.0766 103.7 Pass
27 0.0780 0.0810 103.7 Pass
28 0.0471 0.0488 103.7 Pass
29 0.0345 0.0358 103.7 Pass
30 0.0814 0.0844 103.7 Pass
Octl 0.0660 0.0684 103.7 Pass
2 0.0594 0.0616 103.7 Pass
3 0.0536 0.0556 103.7 Pass
4 0.0798 0.0828 103.7 Pass
5 0.0746 0.0774 103.7 Pass
6 0.1448 0.1499 103.5 Pass
7 0.1096 0.1133 103.4 Pass
8 0.1105 0.1144 103.6 Pass
9 0.1051 0.1089 103.6 Pass
10 0.0990 0.1026 103.7 Pass
11 0.0842 0.0873 103.7 Pass
12 0.0835 0.0867 103.7 Pass
13 0.0896 0.0929 103.7 Pass
14 0.0928 0.0963 103.7 Pass
15 0.0747 0.0775 103.7 Pass
16 0.0935 0.0970 103.7 Pass
17 0.1191 0.1236 103.7 Pass
18 0.1227 0.1273 103.7 Pass
19 0.1304 0.1353 103.7 Pass
20 0.1765 0.1831 103.7 Pass
21 0.1321 0.1370 103.7 Pass
22 0.1083 0.1122 103.6 Pass
23 0.1430 0.1482 103.7 Pass
24 0.1450 0.1503 103.7 Pass
25 0.1602 0.1662 103.7 Pass
26 0.2032 0.2106 103.7 Pass
27 0.1730 0.1792 103.6 Pass
28 0.1569 0.1624 103.5 Pass
29 0.1353 0.1399 103.4 Pass
30 0.1731 0.1792 103.5 Pass
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31 0.1713 0.1767 103.2 Pass

Novl 0.1842 0.1904 103.4 Pass
2 0.1965 0.2034 103.5 Pass
3 0.2070 0.2144 103.6 Pass
4 0.1733 0.1794 103.5 Pass
5 0.1592 0.1648 103.5 Pass
6 0.1950 0.2018 103.5 Pass
7 0.1364 0.1410 103.3 Pass
8 0.1936 0.2003 103.5 Pass
9 0.2027 0.2095 103.3 Pass
10 0.2556 0.2644 103.4 Pass
11 0.2231 0.2305 103.3 Pass
12 0.2341 0.2418 103.3 Pass
13 0.2426 0.2507 103.3 Pass
14 0.2014 0.2078 103.2 Pass
15 0.2417 0.2490 103.0 Pass
16 0.2838 0.2919 102.9 Pass
17 0.2530 0.2606 103.0 Pass
18 0.2483 0.2558 103.0 Pass
19 0.2911 0.2994 102.8 Pass
20 0.2188 0.2245 102.6 Pass
21 0.2993 0.3079 102.9 Pass
22 0.2965 0.3042 102.6 Pass
23 0.4240 0.4348 102.5 Pass
24 0.4006 0.4100 102.3 Pass
25 0.3705 0.3784 102.1 Pass
26 0.2670 0.2722 102.0 Pass
27 0.2801 0.2866 102.3 Pass
28 0.2594 0.2650 102.1 Pass
29 0.3622 0.3712 102.5 Pass
30 0.3254 0.3326 102.2 Pass
Decl 0.3475 0.3557 102.4 Pass
2 0.3772 0.3861 102.4 Pass
3 0.3468 0.3540 102.1 Pass
4 0.3706 0.3786 102.1 Pass
5 0.3545 0.3618 102.0 Pass
6 0.3175 0.3235 101.9 Pass
7 0.3251 0.3313 101.9 Pass
8 0.2726 0.2775 101.8 Pass
9 0.3123 0.3194 102.3 Pass
10 0.3335 0.3403 102.0 Pass
11 0.3526 0.3598 102.1 Pass
12 0.2794 0.2840 101.6 Pass
13 0.3319 0.3384 101.9 Pass
14 0.3331 0.3389 101.7 Pass
15 0.3301 0.3356 101.7 Pass
16 0.3630 0.3692 101.7 Pass
17 0.2930 0.2977 101.6 Pass
18 0.2655 0.2702 101.8 Pass
19 0.3509 0.3583 102.1 Pass
20 0.3487 0.3553 101.9 Pass
21 0.3618 0.3682 101.8 Pass
22 0.3177 0.3227 101.6 Pass
23 0.2979 0.3031 101.8 Pass
24 0.2893 0.2943 101.7 Pass
25 0.3489 0.3551 101.8 Pass
26 0.3760 0.3813 101.4 Pass
27 0.3167 0.3210 101.4 Pass
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28 0.3321
29 0.3749
30 0.2589
31 0.3103

Parking Lot B Wetland Calc

0.3373
0.3811
0.2621
0.3152

101.6 Pass
101.7 Pass
101.2 Pass
101.6 Pass

2/4/2022 11:39:48 AM
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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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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. 2005-2022; 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 B-3 Conveyance Calculations

SN Element Description  From (Inlet) To (Outlet)
ID Node Node

1 Link-01 SDCB10 SDCB11
2 Link-02 SDCB19 SDCB17

N

Length Inlet Inlet Outlet Outlet Total
Invert Invert Invert Invert Drop

Elevation Offset Elevation Offset
(ft) (ft)  (ft) (ft)  (ft) (ft)
77.00 514.08 0.00 513.69 0.00 0.38
19.00 512.73  0.00 512.63 0.00 0.10

ParkingSubBasin
‘ SDCBIS. SDCBIT
X

Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional
Slope Shape Diameter Width Roughness Losses Losses Losses
or Height
(%) (inches) (inches)
0.5000 CIRCULAR 12.000 12.00 0.0110 0.5000 0.5000 0.0000
0.5300 CIRCULAR 8.040 8.04 0.0150  0.5000 0.5000 0.0000
SDCE1
SDCE1D)

BuildingSubBasin

.




Initial
Flow

(cfs)
0.00
0.00

Flap Lengthening

Gate

NO
NO

Factor

1.00
1.00

Peak
Flow

(cfs)
0.79
0.57

Time of

Peak

Flow
Occurrence
(days hh:mm)
0 08:00

0 07:54

Max Travel

Flow
Velocity

(ft/sec)
3.21
2.39

Time

(min)
0.40
0.13

Design
Flow
Capacity

(cfs)
2.98
0.76

Max Flow /
Design Flow
Ratio

0.27
0.75

Max

Flow Depth /
Total Depth
Ratio

0.35
0.65

Total
Time
Surcharged

(min)
0.00
0.00

Max
Flow
Depth

(ft)
0.35
0.43

Reported
Condition

Calculated
Calculated



SN Element X Coordinate Y Coordinate Description

ID

1 SDCB11
2 SDCB17

1469.93
463.80

5857.46
6027.14

Invert Boundary
Elevation Type
(ft)

513.69 NORMAL
512.63 NORMAL

Flap
Gate

NO
NO

Fixed
Water
Elevation

(ft)

Peak
Inflow

(cfs)
0.79
0.57

Peak
Lateral
Inflow

(cfs)
0.00
0.00

Maximum
HGL Depth
Attained

(ft)
0.35
0.43

Maximum
HGL Elevation
Attained

(ft)
514.04
513.06



SN Element X Coordinate Y Coordinate Description Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum Peak Peak Maximum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe Cover Inflow Lateral HGL
Elevation Offset Elevation Depth Inflow Elevation

Attained

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft?) (inches)  (cfs) (cfs) (ft)

1 SDCB10 1514.48 4632.52 514.08 522.56 8.49 514.08 0.00 522.56 0.00 0.00 89.82 0.79 0.79 514.43

2 SDCB19 -283.29 6031.72 512.73 518.75 6.02 512.73  0.00 518.75 0.00 0.00 64.24  0.57 0.57 513.16



Maximum
HGL
Depth
Attained
(ft)

0.35

0.43

Maximum Minimum
Surcharge Freeboard

Depth
Attained
(ft)

0.00
0.00

Attained

(ft)
8.13
5.59

Average
HGL
Elevation
Attained
(ft)
514.21
512.88

Average
HGL
Depth
Attained
(ft)

0.13
0.15

Time of
Maximum
HGL
Occurrence
(days hh:mm)
0 08:00

0 07:54

Time of

Peak
Flooding
Occurrence
(days hh:mm)
0 00:00

0 00:00

Total
Flooded
Volume

(ac-inches)
0.00
0.00

Total
Time
Flooded

(minutes)
0.00
0.00



SN Element Description Data Data Rainfall Rain State County Return Rainfall Rainfall
ID Source Source Type Units Period Depth Distribution
ID

(years) (inches)
1 Rain Gage-01 Time Series TS-03 Cumulative inches Washington Pierce 25 3.5 SCS Type IA 24-hr



SN Element Description
ID

1  BuildingSubBasin
2 ParkingSubBasin

See Exhibit A-4 Developed
Conditions Map for exhibit of
sub-basins

Area

(acres)
1.38
0.82

Drainage
Node ID

SDCB10
SDCB19

Impervious Pervious

Area
Curve
Number

98.00
98.00

Area
Curve
Number

74.00
74.00

Impervious Rain Gage
Area ID
(%)

59.00 Rain Gage-01
80.00 Rain Gage-01

Total
Precipitation

(inches)
3.49
3.49

Total

Peak

Runoff Runoff

(inches)
243
2.85

(cfs)
0.79
0.57

Time
of
Concentration

(days hh:mm:ss)
0 00:05:00
0 00:05:00



Appendix C

Special Reports and Studies

C-loiiinn Geotechnical Engineering Services Report by GeoEngineers, Inc.,
January 21, 2021

C-2. Geotechnical Engineering Services Addendum Report No. 1 by
GeoEngineers, Inc., June 29, 2022

C-3 Wetland Analysis Report by Grette Associates, LLC, April 25, 2022
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Geotechnical Engineering Services Report

Pierce College Puyallup - STEM Building
Design Study
Puyallup, Washington

File No. 21342-002-00

January 21, 2021

Prepared for:

Washington State Department of Enterprise Services
Division of Engineering & Architectural Services

206 General Administration Building

Olympia, Washington 98504-1012

Attention: Christopher Gizzi
Prepared by:

GeoEngineers, Inc.
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Tacoma, Washington 98402
253.383.4940

LA ..
Christopher R. Newton, PE 1/21/2021
Geotechnical Eng‘i'h?er

p ) ’/ e

[/
/ /, ;”/‘/ /14 //
’ )/l

/) /  —A)

i/ / v
1/ ,’/ i '/‘['/
,v»Ay.‘..

Dénhis (D.J.) Thompson, PE 1/21/2021
Associate Geotechnical Engineer

CRN:DJT:tt

Disclaimer: Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if provided, and any attachments are only a copy
of the original document. The original document is stored by GeoEngineers, Inc. and will serve as the official document of record.

GEOENGINEERS /J



Table of Contents

1.0 INTRODUCTION AND PROJECT UNDERSTANDING......cccccutttrsmsssnmmmmnmmsssssssnsssssnsssssnnssssssssssssnnnnssnssssssnnnnnnnsssnn 1
2.0 SCOPE OF SERVICES......cccccessutsmssanssmmssmssssssssssssssssssssssssssssssssssssass sansssssssssssssanssanssans sansssnsssnss samsssnsssnsssnssnsssnnss 1
3.0  SITE CONDITIONS......cooiiiiiiiiisnmennnimssssssssssnsre s ssssssss s ressa s amss s e E e e e R AR SRR R R £ R R R RS RRRREE AR R R AR RRRRRREEE REERRRRRRRRRRRRRRRRRRRRRRRRR 1
G 0t I 10 g = o= 3 00 o Lo 1 o 1= 1
B T 1 (=T = L0 = U= 1 2
3.2.1. €Yo Lo <o 1Y/ =T o 1= 2
3.2.2. 10T IR 10T SRR 2
3.2.3. Geotechnical REPOrt REVIEWE ......uuiiiieii et e e e e s sne e e e e e s e e snne e e e s s e e snnnes 2
BTG S 10 o 110 [ g =T 07 o 11 L= 2
3.3.1. Subsurface Explorations and Laboratory TESHNEG .....cccceeeceeriiiriinnrie e e 2
3.3.2. Soil and Groundwater CONAITIONS .....ueiiiieiieireee e e e esr e s ne e e s neees 3
4.0 CONCLUSIONS AND RECOMMENDATIONS.........cccccissnnnnnnnnnnnnnnnsnnnnnnmnnnnnnnnssnnsnnnssnnssnssmmsssssssssssssssssssssssnssnsnss 3
4.1. Primary Geotechnical CONSIAEIAtIONS .......coiiccuiiiieiie e cceee e et e st e s e e s e s e e e e e e e s eene e e s e ane e e enaneenenn 3
4.2. SeisSMIC DESIZN CONSIAEIATIONS. ..cciccuiieeeetieeeectee e e ettt e e e etee e e e seee e e e seeeessseeesessseesesseeseaseeeaaasseessasseeesensneensnn 4
4.2.1. SeiSMIC DESIZN PAramMeELErS ......ueiei ittt s ane s 4
4.2.2. Lo LU =3 = T 1 o 4
4.2.3. Lateral Spreading POtENTIal.......ccceiieiriieir et s r e s s s 4
4.2.4, Surface RUPLUIE POTENTIAL ......coev et e e e e nn e e s e eaan 5
4.3. Site Development and EArthWOrK ..o ettt e e s s e e e s s e nn e e e e e e e nnn e e e e e s 5
4.3.1. =Y oY - | 5
4.3.2. 01T T= T T == oo IS T o] o1 ¥ = 5
4.3.3. Erosion and Sedimentation CONTIOL.......oui et e e e e e e e e 5
4.3.4. Temporary Excavations and CUL SIOPES .....oueiirieiiieieiee et s 6
4.3.5. Permanent Cut and Fill SIOPES....cui ittt e e e e s e e e e e e s e e ane e e e e e e enan 6
4.3.6. Groundwater Handling CoNSIAErations ........ccceeeecceeeieceeeieceee e e e e se e e e e e e e s e e e e e ens 7
4.3.7. S ULt Lot B = 1T T == 2 T 7
4.3.8. SUDSUIACE DIAINAEE ...eeiiiieeerieieieeeeitee s et st e s s e s s s e s se st e s s se e e s s ee e e sene e e s saseeeannneessesnnes 7
4.3.9. 10T o)== T L= o 1T oY= = 14 (o] o T 7
4.3.10. Subgrade Protection and Wet Weather Considerations.......cccccceeeeceeerecvierceceeeseceeeeeeneeeeeans 8
R | 1= (T =L 8
4.4.1. 10 18 o 1 = I 8
4.4.2, Y= 1= Toa € = T a1 1= 1 9
4.4.3. T oY == To [ |1 a =S 9
4.4.4, L= o] T = 7= o 24 9
445, L0 T T 11 (= o 1 9
i S T I o = Yod =T a =T = T N 07 0 ¥ = 1o o o IS 10
4.5.1. LT 0T = | 10
4.5.2. Area Fills and Pavement BASES ....ccuii ittt e e e e s nn e e s 10
4.5.3. Backfill BENING WIS ...ccceieiceeiciee ettt st s e e st s e e s e s e sne e s e e e e e eanne s 10
454, I Ted T = 7= o 24 10
GeoENGmEERg January 21,2021 | Pagei

File No. 21342-002-00



4 G T oYU T T =Y [0 T TR 10 o] oo 10

4.6.1. (CT=T aT=T = | SRR URTRR 10
4.6.2. Foundation Bearing Surface Preparation......ccocceeeicceeeiieceeeeinsee s s e seee s s sse e ssneee s 11
4.6.3. Allowable SOil BEAINNE PrESSUIE ....cceceeeeeeeceeeeeceeee e ceee e s ee e e e e s se e e s e sne e s se e e e s essne e e eeannnenenn 11
4.6.4. FOUNAation SETHEMENT ... .o e e e e e e e s 12
4.6.5. Lateral RESISTANCE ...t r e s e s e s e s e e r e e ennee s 12
1= Lo o o B CT = To [ [0 To T < T ORI 12
4.8. Retaining Walls and BeloOW-Grade StIUCTUIES .......ooieiiiiieiieeeee ettt e e se e e e 13
4.8.1. DTyl g oo Y= T L= (=T T 13
4.8.2. DT Y = == 14
4.9. Infiltration Feasibility ASSESSMENT .........oi et e e e s s e s ene e s ne e s e e e e e e e eae e e eanee s 14
5.0 LIMITATIONS ...uiitisuismrsnssnsssssssssnssnssnssnsssssssssnsnssnsansanssss sonssmssnssnsass sansnssmssassnssss sun s ns smssas snasnssssnssnssassassasssnsss 14
LIST OF FIGURES

Figure 1. Vicinity Map
Figure 2. Site Plan

APPENDICES

Appendix A. Subsurface Explorations and Laboratory Testing
Figure A-1 - Key to Exploration Logs
Figures A-2 through A-7 - Logs of Test Pits
Figure A-8 - Sieve Analysis Results

Appendix B. Report Limitations and Guidelines for Use

GEOENGINEERS /7] January 21,2021 Page i

File No. 21342-002-00



1.0 INTRODUCTION AND PROJECT UNDERSTANDING

This report presents the results of our geotechnical engineering services for the Pierce College Puyallup -
Science, Technology, Engineering, Mathematics (STEM) Building project. The project site is located at
1601 39t Avenue SE in Puyallup, Washington as shown on the Vicinity Map, Figure 1. This report is
proceeded by a draft report dated December 7, 2020.

Our project understanding is based on review of the “NEW STEM BUILDING, Pierce College Puyallup,
Predesign Report” dated August 24, 2020 (Predesign Report). We were also provided with the
“Geotechnical Report, Pierce College Puyallup, Communication Arts/Allied Health Building, Puyallup,
Washington” dated May 9, 2006 and prepared by HWA Geosciences Inc. (HWA Report).

The Predesign Report indicates that the proposed STEM building will be constructed at the east site
(Alternate B) in the north-central portion of campus in a currently forested area. The proposed building
location is located to the east-southeast of the existing Communication Arts and Allied Health building and
to the west of campus Parking Lot C. The building is to consist of a 54,400-square-foot, three-story structure
containing classrooms, laboratories, faculty offices and study spaces. We understand that the project is in
the beginning stages and that the project team seeks to establish baseline geotechnical data and
recommendations to support future planning and design. Baseline data requested and recommendations
provided include a description of soil and groundwater conditions, seismic hazards, building foundation
options, stormwater infiltration feasibility, re-use of on-site soil as structural fill and backfill and other
recommended design parameters.

It is our understanding that this project will ultimately be contracted as progressive design-build delivery
method. As such, in the spirit of the progressive design-build format, innovation in project design and
builder risk can be incorporated into the final planning, design, and construction process, within reason.
We provide the geotechnical recommendations included in this report as baseline conditions, upon which
the contractor may rely on within the context that they are presented. Any design-builder innovations or
risks that alter the provided recommendations or the context within which they are provided, are done so
at the design-builder’s sole risk and would need to be fully supported by a separate set of geotechnical
engineering recommendations.

2.0 SCOPE OF SERVICES

Our services have been provided in general accordance with our proposal for this project dated July 13,
2020 and Signed Agreement No. 2020-148 T(3) dated on September 4, 2020. A complete list of our scope
or services is provided in our proposal.

3.0 SITE CONDITIONS

3.1. Surface Conditions

The site is bounded by undeveloped, forested land to the north, campus Parking Lot C to the east, and
existing Pierce College buildings, landscaped and hardscaped common areas to the west and south. The
site is currently forested with mature coniferous and deciduous trees and a dense understory layer,
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including brush, small trees, fallen trees, and forest duff. Site topography generally slopes upward toward
the west-southwest of the site from approximate Elevation 526 feet to Elevation 532 feet (NAVDS8S8).

3.2. Literature Review
3.2.1.Geologic Maps

Our understanding of the site geology is based on review of the Geologic Map of the Tacoma 1:100,000-
scale Quadrangle, Washington (Schuster, et al. 2015). The geologic map indicates the site is underlain by
“Vashon Till” (Qgt). “Recessional outwash” (Qgo) is also mapped in the near project vicinity. Vashon Till is
glacially consolidated and is described as a low permeability, highly compact mixture of sand, gravel, silt
and clay that can contain cobbles and boulders dispersed throughout.

Recessional outwash is generally described as variably sorted silt, clay, sand and gravel deposited by
receding glacial ice. The outwash is typically underlain at some depth by glacial till. Recessional outwash
deposits are not glacially consolidated and are generally loose to medium dense.

3.2.2.So0il Survey

We reviewed the Natural Resources Conservation Service (NRCS) Web Soil Survey (accessed October
29, 2020). According to the survey, the site is underlain by Kapowsin gravelly ashy loam, 6 to 15 percent
slopes. Kapowsin gravelly ashy loam is described as moderately well drained with a very low capacity of the
most limiting layer to transmit water and categorized as Hydrologic Soil Group B.

3.2.3.Geotechnical Report Reviewed

We reviewed the following geotechnical report for this project.

m “Geotechnical Report, Pierce College Puyallup, Communication Arts/Allied Health Building, Puyallup,
Washington” dated May 9, 2006 prepared by HWA Geosciences, Inc.

HWA Geosciences, Inc. completed four test pits for the Communication Arts/Allied Health building to the
northwest of the project site. In HWA'’s explorations, they noted typical soil conditions consisted of about
1 foot of forest duff overlying medium dense, weathered glacial deposits on the order of 1 to 5 feet thick.
The weathered glacial deposits were noted to overlie dense to very dense granular glacial outwash deposits
with interbedded lenses of glacial till. Cobbles and boulders were also encountered in their explorations.
No groundwater seepage was observed in their explorations at the time of excavations, and they noted
mottling of soils and increased moisture typically below 9 to 10 feet depth.

3.3. Subsurface Conditions
3.3.1.Subsurface Explorations and Laboratory Testing

We explored subsurface conditions at the site by excavating six test pits (TP-1 through TP-6) at the
approximate locations shown on the attached Site Plan, Figure 2. A description of our subsurface
exploration program and summary exploration logs are provided in Appendix A.

Selected samples collected from our test pits were tested in our laboratory to confirm field classifications
and to evaluate pertinent engineering properties. Our laboratory testing program included grain-size
distribution analyses and moisture content determinations. A summary of our laboratory testing program
and the test results are provided in Appendix A.
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3.3.2.So0il and Groundwater Conditions

In our explorations, after partially clearing the surface with the excavator, we typically observed about 4 to
8 inches of forest duff and/or organic-rich soil. Undisturbed forest duff thickness was typically on the order
of about 9 to 12 inches. The depths of soil units described below are with respect to the partially cleared
areas of forest duff thickness.

Beneath the forest duff, we generally observed silty sand with varying gravel content in a loose to dense
condition to a depth of about 2 to 4V feet below ground surface (bgs). Abundant roots were noted to a
depth of about 2 feet bgs. We interpret the soil directly underlying the forest duff to be weathered glacial
till. Underlying the weathered glacial till we observed silty sand with gravel to silty gravel with sand and
occasional cobbles in a dense to very dense condition, which we interpret to be glacial till, extending to the
full depths explored. We also encountered occasional boulders in exploration TP-1.

We did not observe the regional groundwater table nor indications of perched groundwater in our
explorations. However, based on our experience, it is not uncommon for glacial soils to contain isolated
zones of perched groundwater. Though not observed in our explorations, we anticipate that perched
groundwater could be present in other areas at the site depending on soil conditions, rainfall amounts,
irrigation activities and other factors. We anticipate that perched groundwater levels will generally be
highest during the wet season, typically October through May.

4.0 CONCLUSIONS AND RECOMMENDATIONS

4.1. Primary Geotechnical Considerations

Based on our understanding of the project, the explorations performed for this study, review of subsurface
information near or within the project vicinity and our experience, it is our opinion that the proposed
improvements can be designed and constructed generally as envisioned with regard to geotechnical
considerations. A summary of the primary geotechnical considerations for the project is provided below and
is followed by our detailed recommendations.

m Proposed structures at the site can be supported using shallow foundations and slabs-on-grade,
provided that the foundation bearing surfaces are prepared as recommended. We do not anticipate
that significant overexcavation will be required, unless isolated areas of loose, or otherwise unsuitable
areas are encountered near foundation grade.

m  We did not identify soils that we interpret to be prone to liquefaction in our explorations. In our opinion,
the risk of liquefaction occurring at this site is low.

m Clearing and stripping depths for forest duff at the site will typically be on the order of 9 to 12 inches.
Abundant roots were observed to a depth of about 2 feet bgs, which may require greater clearing and
stripping efforts when establishing bearing surfaces for structures on site.

m Near-surface soils observed at the site contain a significant quantity of fines and, therefore, could be
difficult or impossible to work with when wet or become easily disturbed if exposed to wet weather.
Depending on the intended use of the material and the moisture/weather conditions, it may be difficult
to re-use near-surface soils as structural fill.
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m Based on our observations, the infiltration capacity of the observed site soils is low. Additional field
testing will be necessary to further evaluate the suitability of site soils for stormwater infiltration and to
establish a design infiltration rate if infiltration is included in design.

4.2. Seismic Design Considerations
4.2.1.Seismic Design Parameters

We understand seismic design of proposed structures will be performed using procedures outlined in the
2018 International Building Code (IBC). The 2018 IBC states structures shall be designed and constructed
to resist the effects of earthquake motions in accordance with American Society of Civil Engineers (ASCE)
7-16.

We used map-based values as recommended by the United States Geological Survey (USGS) to determine
the seismic design spectrum in accordance with ASCE 7-16. Based on subsurface conditions observed in
our explorations, our review of site geology and our experience in the area, we anticipate soils below our
explorations and extending to depth are glacially consolidated and dense to very dense. For seismic design
and analysis, we recommend using a response spectrum for Site Class C. We recommend the parameters
provided in Table 1 below be used for design.

TABLE 1. SEISMIC DESIGN CRITERIA

2018 IBC (ASCE 7-16) Seismic Design Parameters

Spectral Response Acceleration at Short Periods (Ss) 1.253¢g
Spectral Response Acceleration at 1-Second Periods (S1) 0.432g
Site Class C
Design Peak Ground Acceleration (PGAw) 0.6g
Design Spectral Response Acceleration at Short Periods (Sps) 1.003g
Design Spectral Response Acceleration at 1-Second Periods (Sp1) 0.432g

4.2.2.Liquefaction

Liquefaction refers to a condition where vibration or shaking of the ground, usually from earthquake forces,
results in development of excess pore pressures in loose, saturated soils and subsequent loss of strength
in the deposit of soil so affected. In general, soils that are susceptible to liquefaction include loose to
medium dense sands to silty sands that are below the water table. The Liquefaction Susceptibility Map of
Pierce County, Washington (Palmer, et al. 2004) indicates the site soils have a “very low” liquefaction
potential. Based on the soil and groundwater conditions observed in our explorations and those
documented in the report reviewed, we conclude that the potential for liquefaction at the site is low.

4.2.3.Lateral Spreading Potential

Lateral spreading related to seismic activity typically involves lateral displacement of large, surficial blocks
of non-liquefied soil when a layer of underlying soil loses strength during seismic shaking. Lateral spreading
usually develops in areas where sloping ground or large grade changes (including retaining walls) are
present. Based on our understanding of the liquefaction risk at the site and the proposed improvements, it
is our opinion that the risk of lateral spreading is low.
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4.2.4.Surface Rupture Potential

According to the Washington State Department of Natural Resources Interactive Geologic Information
Portal and the USGS Interactive Quaternary Faults Database (both accessed October 30, 2020), the
nearest mapped fault is located about 6 miles north/northeast of the site. The fault is oriented in a
northwest-southeast direction and is identified as part of the Tacoma fault zone system (USGS Fault ID No.
581; USGS Fault Class A). Based on the proximity of the site to this nearest mapped fault and fault
information available at the time of this study, it is our opinion the risk for surface rupture at this site is low.

4.3. Site Development and Earthwork
4.3.1.General

We anticipate that site development and earthwork will include clearing and grubbing, site grading,
excavating for shallow foundations, utilities and other improvements, establishing subgrades for
foundations and roadways and placing and compacting filland backfill materials. We expect that site grading
and earthwork can be accomplished with conventional earthmoving equipment. The following sections
provide specific recommendations for site development and earthwork.

4.3.2.Clearing and Stripping

We anticipate that clearing and stripping depths at the site will typically be on the order of 9 to 12 inches to
remove forest duff. However, abundant roots were observed to about 2 feet bgs; therefore, it is likely that
greater stripping depths will be required in areas of heavier vegetation or relatively lower lying areas.

During stripping operations excessive disturbance of surficial soils can occur, especially if left exposed to
wet conditions. Glacial till soils expected to be exposed after clearing and stripping have a relatively high
fines content and can be easily disturbed during wet weather. Clearing and stripping at the site should be
performed during dry weather and/or exposed soils should be promptly covered and protected to avoid
excessive disturbance. Disturbed soils may require additional compaction or remediation during
construction and grading.

Cobbles were encountered in our explorations, and boulders were encountered in exploration TP-1. Cobbles
and boulders are commonly present in glacial till soils in the project area. The contractor should be prepared
to remove cobbles and boulders if encountered during grading or excavation. Boulders may be removed
from the site or used in landscape areas. Voids caused by boulder removal should be backfilled with
structural fill.

4.3.3.Erosion and Sedimentation Control

Erosion and sedimentation rates and quantities can be influenced by construction methods, slope length
and gradient, amount of soil exposed and/or disturbed, soil type, construction sequencing and weather.
Implementing an Erosion and Sedimentation Control Plan will reduce impacts to the project where erosion-
prone areas are present. The plan should be designed in accordance with applicable city, county and/or
state standards. The plan should incorporate basic planning principles, including:

B Scheduling grading and construction to reduce soil exposure;
B Re-vegetating or mulching denuded areas;

m Directing runoff away from exposed soils;
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m Reducing the length and steepness of slopes with exposed soils;

m Decreasing runoff velocities;

m Preparing drainage ways and outlets to handle concentrated or increased runoff;
m Confining sediment to the project site; and

m Inspecting and maintaining control measures frequently.

Temporary erosion protection should be used and maintained in areas with exposed or disturbed soils to
help reduce erosion and reduce transport of sediment to adjacent areas and receiving waters. Permanent
erosion protection should be provided by paving, structure construction or landscape planting.

Until the permanent erosion protection is established, and the site is stabilized, site monitoring may be
required by qualified personnel to evaluate the effectiveness of the erosion control measures and to repair
and/or modify them as appropriate. Provisions for modifications to the erosion control system based on
monitoring observations should be included in the erosion and sedimentation control plan. Where sloped
areas are present, some sloughing and raveling of exposed or disturbed soil on slopes should be expected.
We recommend that disturbed soil be restored promptly so that surface runoff does not become channeled.

4.3.4.Temporary Excavations and Cut Slopes

Based on observations made during excavation of our test pits and our experience with other projects in
similar soil conditions, we anticipate that shallow or even moderately deep (about 10-foot) excavations
could maintain vertical slopes for extended periods of time with only minor caving. However, excavations
deeper than 4 feet should be shored or laid back at a stable slope if workers are required to enter. Shoring
and temporary slope inclinations must conform to the provisions of Title 296 Washington Administrative
Code (WAC), Part N, “Excavation, Trenching and Shoring.” Regardless of the soil type encountered in the
excavation shoring, trench boxes or sloped sidewalls will be required under Washington Industrial Safety
and Health Act (WISHA). We recommend contract documents specify that the contractor is responsible for
selecting excavation and dewatering methods, monitoring the excavations for safety and providing shoring,
as required, to protect personnel and structures.

In general, we recommend that for planning purposes all temporary cut slopes be inclined no steeper than
about 1%2H to 1V (horizontal to vertical) if workers are required to enter the excavation. This guideline
assumes all surface loads are kept at a minimum distance of at least one-half the depth of the cut away
from the top of the slope and that seepage is not present on the slope face. Flatter cut slopes will be
necessary where seepage occurs or if surface surcharge loads are anticipated. Temporary covering with
heavy plastic sheeting should be used to protect these slopes during periods of wet weather.

4.3.5.Permanent Cut and Fill Slopes

We recommend permanent slopes be constructed at a maximum inclination of 2H to 1V to manage erosion.
Where 2H to 1V permanent slopes are not feasible, protective facings and/or retaining structures should
be considered.

To achieve uniform compaction, we recommend fill slopes be overbuilt and subsequently cut back to
expose well-compacted fill. Fill placement on existing slopes steeper than 5H to 1V should be benched into
the slope face. The configuration of benches depends on the equipment being used and the inclination of
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the existing slope. Bench excavations should be level and extend into the slope face at least half the width
of the compaction equipment used.

Exposed areas should be re-vegetated as soon as practical to reduce surface erosion and sloughing.
Temporary protection should be used until permanent protection is established.

4.3.6.Groundwater Handling Considerations

Based on our understanding of the proposed site improvements, we do not anticipate that the regional
groundwater table will be encountered during excavations for this project.

Although not encountered in our explorations, areas of perched groundwater could be encountered at the
site. The interface between more permeable and less permeable zones such as the contact between
weathered glacial till and glacial till are likely locations for accumulation of perched groundwater.
Groundwater handling needs will typically be lower during the summer and early fall months. We anticipate
that shallow perched groundwater can be handled adequately with sumps, pumps, and/or diversion ditches,
as necessary. Ultimately, we recommend that the contractor performing the work be made responsible for
controlling and collecting groundwater encountered.

4.3.7.Surface Drainage

Surface water from roof downspouts, driveways and landscape areas should be collected and controlled.
Curbs or other appropriate measures such as sloping pavements, sidewalks and landscape areas should
be used to direct surface flow away from buildings, erosion sensitive areas and from behind retaining
structures. Roof and catchment drains should not be connected to wall or foundation drains.

4.3.8.Subsurface Drainage

Based on our subsurface explorations, the site generally consists of low permeable, undisturbed glacial till
soils at relatively shallow depths (on the order of 2 to 4% feet bgs). Excavations that extend into undisturbed
glacial till, such as foundation excavations, will likely create a perched groundwater condition. Utility
trenches that extend into undisturbed glacial till and are backfilled with structural fill could also create
perched groundwater due to difference in permeability between trench backfill and undisturbed glacial till.

Based on our explorations, we recommend that perimeter foundation drains be considered in the project
design. It is our opinion that the building slab does not need to be drained unless excessive water is
encountered during excavation and grade development for the building slab. To manage perched
groundwater within site excavations and where groundwater or high moisture would be detrimental to other
site improvements, other special drainage details could be required. For example, to clear groundwater
accumulation in utility trenches and other excavations backfilled with permeable material and where also
located near structures.

4.3.9.Subgrade Preparation

Subgrades that will support structures and roadways should be thoroughly compacted to a uniformly firm
and unyielding condition on completion of stripping and before placing structural fill. We recommend that
subgrades for structures and roadways be evaluated, as appropriate, to identify areas of yielding or soft
soil. Probing with a steel probe rod or proof-rolling with a heavy piece of wheeled construction equipment
are appropriate methods of evaluation.
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If soft or otherwise unsuitable subgrade areas are revealed during evaluation that cannot be compacted to
a stable and uniformly firm condition, we recommend that: (1) the unsuitable soils be scarified (e.g., with a
ripper or farmer’s disc), aerated and recompacted, if practical; or (2) the unsuitable soils be removed and
replaced with compacted structural fill, as needed.

4.3.10. Subgrade Protection and Wet Weather Considerations

Near-surface soils observed at the site contain a significant quantity of fines and will be susceptible to
disturbance during periods of wet weather. The wet weather season generally begins in October and
continues through May in western Washington; however, periods of wet weather can occur during any
month of the year. It may be possible to conduct earthwork at the site during wet weather months provided
appropriate measures are implemented to protect exposed soil. If earthwork is scheduled during the wet
weather months, we offer the following recommendations:

B Measures should be implemented to remove or eliminate the accumulation of surface water from work
areas. The ground surface in and around the work area should be sloped so that surface water is
directed away and graded so that areas of ponded water do not develop. Measures should be taken by
the contractor to prevent surface water from collecting in excavations and trenches.

m Earthwork activities should not take place during periods of heavy precipitation.
m Slopes with exposed soils should be covered with plastic sheeting.

m The contractor should take necessary measures to prevent on-site soils and other soils to be used as
fill from becoming wet or unstable. These measures may include the use of plastic sheeting, sumps
with pumps and grading. The site soils should not be left uncompacted and exposed to moisture.
Sealing exposed soils by rolling with a smooth-drum roller prior to periods of precipitation will help
reduce the extent to which these soils become wet or unstable.

m Construction traffic should be restricted to specific areas of the site, preferably areas that are surfaced
with working pad materials not susceptible to wet weather disturbance.

m Construction activities should be scheduled so that the length of time that soils are left exposed to
moisture is reduced to the extent practical.

m Protective surfacing such as placing asphalt-treated base (ATB) or haul roads made of quarry spalls or
a layer of free-draining material such as well-graded pit-run sand and gravel may be considered to limit
disturbance to completed areas. Minimum quarry spall thicknesses should be on the order of 12 to
18 inches. Typically, minimum gravel thicknesses on the order of 24 inches are necessary to provide
adequate subgrade protection.

4.4. Fill Materials
4.4.1. Structural Fill

The workability of material for use as structural fill will depend on the gradation and moisture content of
the soil. Material used for structural fill should be free of debris, organic contaminants and rock fragments
larger than 6 inches. For most applications, structural fill consisting of material similar to “Select Borrow” or
“Gravel Borrow” as described in Section 9-03.14 of the Washington State Department of Transportation
(WSDOT) Standard Specifications will be appropriate.
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Weather and site conditions should be considered when determining the type of import fill materials
purchased and brought to the site for use as structural fill. If earthwork activities are scheduled during the
wet weather months or during prolonged periods of wet weather, we recommend that washed crushed rock
or select granular fill, as described below, be used for structural fill.

If prolonged dry weather prevails during the earthwork phase of construction, materials with a somewhat
higher fines content may be acceptable.

4.4.2.Select Granular Fill

Select granular fill should consist of well-graded sand and gravel or crushed rock with a maximum particle
size of 6 inches and less than 5 percent fines by weight based on the minus 34-inch fraction. Organic matter,
debris or other deleterious material should not be present. In our opinion, material with gradation
characteristics similar to WSDOT Specification 9-03.9 (Aggregates for Ballast and Crushed Surfacing), or
9-03.14 (Borrow) is suitable for use as select granular fill, provided that the fines content is less than
5 percent (based on the minus %4-inch fraction) and the maximum particle size is 6 inches.

4.4.3.Pipe Bedding

Trench backfill for the bedding and pipe zone should consist of well-graded granular material similar to
“Gravel Backfill for Pipe Zone Bedding” described in Section 9-03.12(3) of the WSDOT Standard
Specifications. The material must be free of roots, debris, organic matter and other deleterious material.
Other materials may be appropriate depending on manufacturer specifications and/or local jurisdiction
requirements.

4.4.4.Trench Backfill

Trench backfill must be free of debris, organic material and rock fragments larger than 6 inches. We
recommend that trench backfill material consist of material similar to “Select Borrow” or “Gravel Borrow”
as described in Section 9-03.14 of the WSDOT Standard Specifications.

4.4.5.0n-Site Soil

Based on our subsurface explorations and experience, it is our opinion that existing site soils, excluding the
forest duff, may be considered for use as structural fill and trench backfill, provided that it can be
adequately moisture conditioned, placed and compacted as recommended and does not contain organic
or other deleterious material. Based on our experience, the glacial till and weathered glacial till at the site
are extremely moisture sensitive and will be very difficult or impossible to properly compact when wet.

In addition, it is likely that existing soils will be above optimum moisture content (OMC) when excavated,
unless earthwork activities take place in the middle of summer. Even then, the soil could still be above
OMC when excavated. Soils placed and compacted above OMC are typically difficult to work with and may
have trouble achieving adequate compaction. If earthwork occurs during a typical wet season, or if the soils
are persistently wet and cannot be dried back due to prevailing wet weather conditions or lack of drying
space/time, we recommend the use of imported structural fill or select granular fill, as described above.
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4.5. Fill Placement and Compaction
4.5.1.General

To obtain proper compaction, fill and backfill soil should be compacted near the OMC and in uniform
horizontal lifts. Lift thickness and compaction procedures will depend on the moisture content and
gradation characteristics of the soil and the type of equipment used. The maximum allowable moisture
content varies with the soil gradation and should be evaluated during construction. Generally, 8- to 12-inch
loose lifts are appropriate for steel-drum vibratory roller compaction equipment. Compaction should be
achieved by mechanical means. During fill and backfill placement, sufficient testing of in-place density
should be conducted to check that adequate compaction is being achieved.

4.5.2. Area Fills and Pavement Bases

Fill placed to raise site grades and materials under pavements and structural areas should be placed on
subgrades prepared as previously recommended. Fill material placed below structures and footings should
be compacted to at least 95 percent of the theoretical maximum dry density (MDD) per ASTM International
(ASTM) D 1557. Fill material placed shallower than 2 feet below pavement sections should be compacted
to at least 95 percent of the MDD. Fill placed deeper than 2 feet below pavement sections should be
compacted to at least 90 percent of the MDD. Fill material placed in landscaping areas should be
compacted to a firm condition that will support construction equipment, as necessary, typically around
85 to 90 percent of the MDD.

4.5.3. Backfill Behind Walls

Backfill behind retaining walls or below-grade structure walls should be compacted to between 90 and
92 percent of the MDD. Overcompaction of fill placed directly behind walls should be avoided. We
recommend use of hand-operated compaction equipment and maximum 6-inch loose lift thickness when
compacting fill within about 5 feet behind walls.

4.5.4.Trench Backfill

For utility excavations, we recommend that the initial lift of fill over the pipe be thick enough to reduce the
potential for damage during compaction, but generally should not be greater than about 18 inches above
the pipe. In addition, rock fragments greater than about 1 inch in maximum dimension should be excluded
from this lift.

Trench backfill material placed below structures and footings should be compacted to at least 95 percent
of the MDD. In paved areas, trench backfill should be uniformly compacted in horizontal lifts to at least
95 percent of the MDD in the upper 2 feet below subgrade. Fill placed below a depth of 2 feet from
subgrade in paved areas must be compacted to at least 90 percent of the MDD. In non-structural areas,
trench backfill should be compacted to a firm condition that will support construction equipment as
necessary.

4.6. Foundation Support

4.6.1.General

In our opinion, the proposed structures at the site can be satisfactorily supported on continuous wall and
isolated column footings. Exterior footings should be established at least 18 inches below the lowest
adjacent grade. Interior footings can be founded a minimum of 12 inches below the bottom of the floor
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slab. Isolated column and continuous wall footings should have minimum widths of 24 and 18 inches,
respectively.

Based on the groundwater conditions in our explorations and our understanding of the proposed footing
elevations (bottom of footings established within a few feet of existing site grade), it is our opinion footing
drains are not necessary to maintain bearing support as provided in this report. However, it is possible and
even likely that perched groundwater zones will develop within fill placed over native glacial till soils at the
site. Footing drains or perimeter drains are recommended to reduce the potential for perched groundwater
accumulation in the fill around building foundations.

The sections below provide our recommendations for foundation bearing surface preparation and
foundation design parameters.

4.6.2.Foundation Bearing Surface Preparation

Shallow footing excavations should be performed using a smooth-edged bucket to limit bearing
disturbance. Foundations should bear on inert mineral native glacial till soils (weathered or unweathered)
or on structural fill extending to these soils. The forest duff layer and any roots/organics should be
completely removed from below proposed footing areas. It should be noted that abundant roots were
observed to a depth of about 2 feet bgs in our explorations. Depending on bearing surface elevations, up
to 2 feet of removal may be required below foundation areas. The bearing surface should be compacted as
necessary to a firm, unyielding condition. Loose or disturbed materials present at the base of footing
excavations should be removed or compacted.

If structural fill is placed below footings as either replacement of overexcavated soils or to establish a
bearing pad, we recommend the structural fill extend laterally beyond the foundation perimeter a distance
equal to the depth of fill (measured from the base of the footing where necessary), or 3 feet, whichever is
less.

Foundation bearing surfaces should not be exposed to standing water. If water is present in the excavation,
it must be removed before placing formwork and reinforcing steel. Protection of exposed soil, such as
placing a 6-inch thick layer of crushed rock or a 3- to 4-inch layer of lean-mix concrete, could be used to
limit disturbance to bearing surfaces.

We understand that areas containing soft, unsuitable site soils were encountered during site preparation
for the nearby Communication Arts and Allied Health building, which resulted in overexcavation and
replacement with import structural fill to depths up to about 3 to 4 feet. It should be noted that on-site
material will become easily disturbed if stripped and left exposed to wet weather. Additional overexcavation
depths may be required for this project depending on earthwork sequencing and how well exposed site
soils are protected.

4.6.3. Allowable Soil Bearing Pressure

Shallow foundations bearing on subgrades prepared as recommended may be designed using an allowable
soil bearing pressure of 3,500 pounds per square foot (psf). This bearing pressure applies to the total of
dead and long-term live loads and may be increased by one-third when considering total loads, including
earthquake or wind loads. These are net bearing pressures. The weight of the footing and overlying backfill
can be ignored in calculating footing sizes.
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It is possible that higher bearing pressures are attainable at the site, especially for structures well founded
in the dense glacial till or on structural fill placed on this material. Additional considerations such as building
load, foundation size, and settlement tolerances should also be considered to support higher bearing
pressures.

4.6.4.Foundation Settlement

Disturbed soil must be removed from the base of footing excavations and the bearing surface should be
prepared as recommended. Provided these measures are taken, we estimate the total static settlement of
shallow foundations will be on the order of 1 inch or less for the bearing pressures presented above.
Differential settlements could be on the order of %1 to ¥z inch between similarly loaded foundations or over
a distance of 50 feet of continuous footings. The settlements should occur rapidly, essentially as loads are
applied. Settlements could be greater than estimated if disturbed or saturated soil conditions are present
below footings.

4.6.5.Lateral Resistance

The ability of the soil to resist lateral loads is a function of the base friction, which develops on the base of
foundations and slabs, and the passive resistance, which develops on the face of below-grade elements of
the structure as these elements move into the soil. For cast-in-place foundations supported in accordance
with the recommendations presented above, the allowable frictional resistance on the base of the
foundation may be computed using a coefficient of friction of 0.40 applied to the vertical dead-load forces.
If precast foundations are included as part of project plans, we can provide specific recommendations for
base friction resistance for precast foundations. The allowable passive resistance on the face of the
foundation or other embedded foundation elements may be computed using an equivalent fluid density of
290 pounds per cubic foot (pcf).

These values include a factor of safety of about 1.5. The passive earth pressure and friction components
may be combined provided that the passive component does not exceed two-thirds of the total. The top
foot of soil should be neglected when calculating passive lateral earth pressure unless the area adjacent
to the foundation is covered with pavement or a slab-on-grade.

4.7. Slab-on-Grade Floors

Slab-on-grade floors should bear on native glacial till soils or on structural fill extending to these soils and
should be prepared as recommended in the “4.3.8 Subgrade Preparation” section of this report. Disturbed
areas should be compacted, if possible, or removed and replaced with compacted structural fill. In all cases,
the exposed soil should be compacted to a firm and unyielding condition.

We recommend the slab-on-grade floors be underlain by a minimum 6-inch-thick capillary break layer
consisting of clean sand and gravel, crushed rock, or washed rock. The capillary break material should
contain less than 3 percent fine material based on the percent passing the 34-inch sieve size. Provided that
loose soil is removed, and the subgrade is prepared as recommended, we recommend slabs-on-grade be
designed using a modulus of subgrade reaction of 250 pounds per cubic inch (pci). We estimate that
settlement for slabs-on-grade constructed as recommended will be less than 34-inch for a floor load of up
to 500 psf.
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Based on our understanding of subsurface conditions at the site, it is our opinion that an underslab drain
system is not necessary. If dry slabs are required (e.g., where adhesives are used to anchor carpet or tile
to slab), a waterproof liner may be placed as a vapor barrier below the slab.

4.8. Retaining Walls and Below-Grade Structures
4.8.1.Design Parameters

We recommend the following lateral earth pressures be used for design of conventional retaining walls and
below-grade structures. Our design pressures assume that the ground surface around the retaining
structures will be level or near level. If drained design parameters are used, drainage systems must be
included in the design in accordance with the recommendations presented in the “4.8.2 Drainage” section
below.

m Active soil pressure may be estimated using an equivalent fluid density of 35 pcf for the drained
condition.

m Active soil pressure may be estimated using an equivalent fluid density of 80 pcf for the undrained
condition; this value includes hydrostatic pressures.

B Atrest soil pressure may be estimated using an equivalent fluid density of 55 pcf for the drained
condition.

m Atrest soil pressure may be estimated using an equivalent fluid density of 90 pcf for the undrained
condition; this value includes hydrostatic pressures.

m For seismic considerations, a uniform lateral pressure of 13*H psf (where H is the height of the
retaining structure or the depth of a structure below ground surface) should be added to the lateral
earth pressure.

m An additional 2 feet of fill representing a typical traffic surcharge of 250 psf should be included if
vehicles are allowed to operate within %2 the height of the retaining walls. Other surcharge loads should
be considered on a case-by-case basis.

The active soil pressure condition assumes the wall is free to move laterally 0.001 H, where H is the wall
height. The at-rest condition is applicable where walls are restrained from movement. The above-
recommended lateral soil pressures do not include surcharge loads other than described or the effects of
sloping backfill surfaces. Overcompaction of fill placed directly behind retaining walls or below-grade
structures must be avoided. We recommend use of hand-operated compaction equipment and maximum
6-inch loose lift thickness when compacting fill within about 5 feet of retaining walls and below-grade
structures.

Retaining wall foundation bearing surfaces should be prepared following the “4.6 Foundation Support”
section of this report. Provided bearing surfaces are prepared as recommended, retaining wall foundations
may be designed using the allowable soil bearing values and lateral resistance values presented above for
building foundation design. We estimate settlement of retaining structures will be similar to the values
previously presented for building foundations.
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4.8.2.Drainage

If retaining walls or below-grade structures are designed using drained parameters, a drainage system
behind the structure must be constructed to collect water and prevent the buildup of hydrostatic pressure
against the structure. We recommend the drainage system include a zone of free-draining backfill a
minimum of 18 inches in width against the back of the wall. The drainage material should consist of coarse
sand and gravel containing less than 5 percent fines by weight based on the fraction of material passing
the 34-inch sieve.

A perforated, rigid, smooth-walled drain pipe with a minimum diameter of 4 inches should be placed along
the base of the structure within the free-draining backfill and extend for the entire wall length. The drain
pipe should be metal or rigid PVC pipe and be sloped to drain by gravity. Discharge should be routed to
appropriate discharge areas and to reduce erosion potential. Cleanouts should be provided to allow routine
maintenance. We recommend roof downspouts or other types of drainage systems not be connected to
retaining wall drain systems.

4.9. Infiltration Feasibility Assessment

We anticipate that stormwater facilities on site, if planned, will be designed in accordance with the
2014 Washington State Department of Ecology Stormwater Management Manual for Western Washington
(SWMMWW), as adopted by the City of Puyallup. According to the SWMMWW, measured infiltration rates in
soils consolidated by glacial advance (i.e., glacial till) shall be determined using in-situ field tests such as a
Pilot Infiltration Test (PIT). The manual does not allow the use of soil grain-size analysis to determine design
infiltration rates for glacially consolidated soils. Additionally, detailed infiltration analyses including
performance testing and groundwater mounding analysis are noted in the SWMMWW. Based on our
explorations, we do not expect groundwater will be a factor in stormwater design for construction and
excavations extending to the depths explored in this report.

The site is generally underlain by undisturbed glacial till at relatively shallow depths (on the order of 2 to
415 feet bgs). In our experience with similar soil and density conditions (undisturbed glacial till), PITs
typically measure very slow infiltration rates, on the order of 0.05 to 0.25 inches per hour with correction
factors and in some cases, no infiltration can be measured. We suggest this range be considered for
preliminary design of facilities, then followed up with final rates determined by completing PITs.

5.0 LIMITATIONS

We have prepared this report for the Washington State Department of Enterprise Services (DES) for the
Pierce College Puyallup - STEM Building Design Study project located in Puyallup, Washington. DES may
distribute copies of this report to owner’s authorized agents and regulatory agencies as may be required
for the Project.

Within the limitations of scope, schedule and budget, our services have been executed in accordance with
generally accepted practices for geotechnical engineering in this area at the time this report was prepared.
The conclusions, recommendations, and opinions presented in this report are based on our professional
knowledge, judgment and experience. No warranty, express or implied, applies to the services or this report.

Please refer to Appendix B titled “Report Limitations and Guidelines for Use” for additional information
pertaining to use of this report.
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APPENDIX A
SUBSURFACE EXPLORATIONS AND LABORATORY TESTING

Subsurface Explorations

Subsurface conditions for the proposed Pierce College Puyallup - STEM Building Design Study project were
explored by excavating six test pits on October 5, 2020 at the approximate locations shown on the Site
Plan, Figure 2. The test pits were excavated to depths between about 8 and 10V4 feet bgs using an
excavator provided and operated by Kelly’s Excavating, Inc. under subcontract to GeoEngineers. After each
test pit was completed, the excavation was backfilled using the generated material and compacted using
the bucket of the excavator.

During the exploration program, our field representative obtained soil samples, classified the soils
encountered, and maintained a detailedlog of each exploration. The relative densities noted on the test pit
logs are based on the difficulty of excavation and our experience and judgment. The samples were collected
and retained in sealed plastic bags and then transported back to our office. The soils were classified visually
in general accordance with the system described in Figure A-1, which includes a key to the exploration logs.
Summary logs of the explorations are included as Figures A-2 through A-7.

The locations of the test pits were determined using an electronic tablet equipped with global positioning
system (GPS) software. The locations of the explorations should be considered approximate.
Laboratory Testing

Soil samples obtained from the borings were transported to GeoEngineers’ laboratory. Representative soil
samples were selected for laboratory tests to evaluate the pertinent geotechnical engineering
characteristics of the site soils and to confirm our field classifications.

Our testing program consisted of the following:

m  Four grain-size distribution analyses (sieve analyses [SA])

m Five moisture content determinations (MC)

Tests were performed in general accordance with test methods of ASTM International (ASTM) or other
applicable procedures. The following sections provide a general description of the tests performed.

Sieve Analysis (SA)

Grain-size distribution analyses were completed on selected samples in general accordance with ASTM
Test Method C 136. This test method covers the quantitative determination of the distribution of particle
sizes in soils. Typically, the distribution of particle sizes larger than 75 micrometers (um) is determined by
sieving. The results of the tests were used to verify field soil classifications and determine pertinent
engineering characteristics. Figure A-8 presents the results of our sieve analyses.
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Moisture Content (MC)

The moisture content of selected samples was determined in general accordance with ASTM Test Method
D 2216. The test results are used to aid in soil classification and correlation with other pertinent
engineering soil properties. The results are presented on the test pit logs at the depth tested.
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SOIL CLASSIFICATION CHART

ADDITIONAL MATERIAL SYMBOLS

SYMBOLS TYPICAL
MAJOR DIVISIONS
GRAPH | LETTER DESCRIPTIONS
o~ J
CLEAN GRAVELS |0 Go o GW gvAE,\%B-GM FFQ%EFE)EQRAVELS, GRAVEL -
GRAVEL hQ
AND E o o
GRAVELLY (LTTLEORNOFINES) |+ o o GP POORLY-GRADED GRAVELS,
SOILS b o GRAVEL - SAND MIXTURES
5
COARSE GRAVELS WITH M4 SILTY GRAVELS, GRAVEL - SAND -
GRAINED MORE THAN 50% FINES H GM SILT MIXTURES
SOILS OF COARSE = =
FRACTION RETAINED]| o)
ON NO. 4 SIEVE (APPRECIABLE AMOUNT [ & GC CLAYEY GRAVELS, GRAVEL - SAND -
OF FINES) 5 CLAY MIXTURES
SW | WELLGRADED SANDS, GRAVELLY
CLEAN SANDS SANDS
MORE THAN 50% SAND
RETAINED ON
AND (LITTLE OR NO FINES)
NO. 200 SIEVE &
SANDY SP ggﬁsw GRADED SANDS, GRAVELLY
SOILS
MORE THAN 50% SANDS WITH SM | SILTY SANDS, SAND - SILT MIXTURES
OF COARSE FINES
FRACTION PASSING
ON NO. 4 SIEVE
(APPRECIABLE AMOUNT (o] CLAYEY SANDS, SAND - CLAY
OF FINES) MIXTURES
INORGANIC SILTS, ROCK FLOUR,
IVIL | CLAYEY SILTS WITH SLIGHT
PLASTICITY
INORGANIC CLAYS OF LOW TO
SILTS AND cL MEDIUM PLASTICITY, GRAVELLY
FINE CLAYS LIQUID LIMIT CLAYS, SANDY CLAYS, SILTY CLAYS,
LESS THAN 50 LEAN CLAYS
GRAINED
SoiLs OL | ORGANICSILTS AND ORGANIC SILTY
CLAYS OF LOW PLASTICITY
o INORGANIC SILTS, MICACEOUS OR
MR e MH | piaTomacEOUS $ILTY SOILS
NO. 200 SIEVE
SILTS AND
LIQUID LIMIT GREATER INORGANIC CLAYS OF HIGH
CLAYS QUID LTS // CH | piasticiy
// / OH ORGANIC CLAYS AND SILTS OF
s 7 MEDIUM TO HIGH PLASTICITY
HIGHLY ORGANIC SOILS PT | DEAT Lus, SWAMP SQILS WITH

NOTE: Multiple symbols are used to indicate borderline or dual soil classifications

Sampler Symbol Descriptions

2.4-inch 1.D. split barrel
Standard Penetration Test (SPT)
Shelby tube

Piston

Direct-Push

Bulk or grab

EEMmIIEXE

Continuous Coring

Blowcount is recorded for driven samplers as the number of
blows required to advance sampler 12 inches (or distance noted).
See exploration log for hammer weight and drop.

"P" indicates sampler pushed using the weight of the drill rig.

"WOH" indicates sampler pushed using the weight of the

hammer.

SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
AC Asphalt Concrete
NONN
TAVNZA
NN N eC | Cement Concrete
R
Crushed Rock/
CR Quarry Spalls
NEZNYZ ﬁ
, v, v,| SOD | Sod/Forest Duff
TS Topsoil

%F
%G
AL
CA
CP
CS
DD
DS
HA
mcC
MD
Mohs
ocC
PM
PI
PL
PP
SA
X
uc
VS

NS
SS
MS
HS

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions.
Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not warranted to be
representative of subsurface conditions at other locations or times.

Groundwater Contact

Measured groundwater level in exploration,
well, or piezometer

Measured free product in well or piezometer

Graphic Log Contact

Distinct contact between soil strata
Approximate contact between soil strata

Material Description Contact

Contact between geologic units

Contact between soil of the same geologic
unit

Laboratory / Field Tests

Percent fines

Percent gravel

Atterberg limits

Chemical analysis
Laboratory compaction test
Consolidation test

Dry density

Direct shear

Hydrometer analysis
Moisture content

Moisture content and dry density
Mohs hardness scale
Organic content
Permeability or hydraulic conductivity
Plasticity index

Point load test

Pocket penetrometer

Sieve analysis

Triaxial compression
Unconfined compression
Vane shear

Sheen Classification

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen

Key to Exploration Logs

\.
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DF_STD_US_JUNE_2017.GLB,

Date:1/21/21 Path:W:\PROJECTS\21\21342002\GINT\2134200200.GPJ DBLibrary/Library:GEOENGINEERS

4 N
Logged B) CRN Excavator  Kelly's Excavatin; Groundwater not observed
Date 10/5/2020 | OB 1025 ggedy i y . )
cavated epth (ft) CheckedBy DJT Equipment Komatsu PC120 Excavator Caving not observed
Surface Elevation (ft) 526 Easting (X) 1199743 Coordinate System WA State Plane South
Vertical Datum NAVD88 Northing (Y) 670480 Horizontal Datum NADS3 (feet)
\ S
( SAMPLE
g 3 v
c
¢ gl § |® £ MATERIAL Y . REMARKS
s L& |0 = - 8 DESCRIPTION o= g
i< ~ a0 D a0 L P 5€E €
© £ | £ S < 2% 20| O
S 5 |= ISk Q =1 Le |l o€
) o |2 a 3 C| f® S5|£56
o o | Jaf G| 6G 2o |ico
1L sm Brown silty fine to medium sand with organic matter (roots) and
occasional gravel (loose, moist) (weathered glacial till)
= Fine roots and roots up to approximately 1%-inch
diameter
— 1 —_——1 —_—————————— ——— — — — — — — Boulder observed in SE corner of test pit sidewall at
SM Gray-brown with occasional iron-oxide staining silty fine to medium approximately 1 foot bgs
sand with occasional gravel and organic matter (roots) (loose,
b moist)
| P L _
Grades to without roots
o
- 7 1 i Grades to dense e
MC
n 99:1/ 4 —
SM Gray with occasional iron-oxide staining silty fine to medium sand with
gravel and occasional cobbles and includes pods of sandy silt with
B gravel (dense, moist) (glacial till)
N
| o 5—| L .
N 2 15 | 41
._99’ 6 __]] SA - -
G
| o 7 L _
Grades to very dense
&
B 8 B 1 Boulder encountered at approximately 8 to 9 feet bgs]
A
| o 09— L _
T 3
©
| o 10— L .

Notes: See Figure B-1 for explanation of symbols.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to %2 foot.
Coordinates Data Source: Horizontal approximated based on USGS Topo. Vertical approximated based on USGS Topo.

Log of Test Pit TP-1
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APPENDIX B
REPORT LIMITATIONS AND GUIDELINES FOR USE*

This appendix provides information to help you manage your risks with respect to the use of this report.

Read These Provisions Closely

It is important to recognize that the geoscience practices (geotechnical engineering, geology and
environmental science) rely on professional judgment and opinion to a greater extent than other
engineering and natural science disciplines, where more precise and/or readily observable data may exist.
To help clients better understand how this difference pertains to our services, GeoEngineers includes the
following explanatory “limitations” provisions in its reports. Please confer with GeoEngineers if you need to
know more how these “Report Limitations and Guidelines for Use” apply to your project or site.

Geotechnical Services are Performed for Specific Purposes, Persons and Projects

This report has been prepared for Washington State Department of Enterprise Services (WSDES) and for
the Project(s) specifically identified in the report. The information contained herein is not applicable to other
sites or projects.

GeoEngineers structures its services to meet the specific needs of its clients. No party other than the party
to whom this report is addressed may rely on the product of our services unless we agree to such reliance
in advance and in writing. Within the limitations of the agreed scope of services for the Project, and its
schedule and budget, our services have been executed in accordance with our Agreement with WSDES
signed on September 4, 2020 and generally accepted geotechnical practices in this area at the time this
report was prepared. We do not authorize, and will not be responsible for, the use of this report for any
purposes or projects other than those identified in the report.

A Geotechnical Engineering or Geologic Report is based on a Unique Set of Project-Specific
Factors

This report has been prepared for the Pierce College Puyallup - STEM Building Design Study project in
Puyallup, Washington. GeoEngineers considered a number of unique, project-specific factors when
establishing the scope of services for this project and report. Unless GeoEngineers specifically indicates
otherwise, it is important not to rely on this report if it was:

m not prepared for you,

m not prepared for your project,
m not prepared for the specific site explored, or
m completed before important project changes were made.

For example, changes that can affect the applicability of this report include those that affect:

1 Developed based on material provided by ASFE, Professional Firms Practicing in the Geosciences; www.asfe.org.
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m the function of the proposed structure;
m elevation, configuration, location, orientation or weight of the proposed structure;
B composition of the design team; or

B project ownership.

If changes occur after the date of this report, GeoEngineers cannot be responsible for any consequences
of such changes in relation to this report unless we have been given the opportunity to review our
interpretations and recommendations. Based on that review, we can provide written modifications or
confirmation, as appropriate.

Environmental Concerns are Not Covered

Unless environmental services were specifically included in our scope of services, this report does not
provide any environmental findings, conclusions, or recommendations, including but not limited to, the
likelihood of encountering underground storage tanks or regulated contaminants.

Information Provided by Others

GeoEngineers has relied upon certain data or information provided or compiled by others in the
performance of our services. Although we use sources that we reasonably believe to be trustworthy,
GeoEngineers cannot warrant or guarantee the accuracy or completeness of information provided or
compiled by others.

Subsurface Conditions Can Change

This geotechnical or geologic report is based on conditions that existed at the time the study was performed.
The findings and conclusions of this report may be affected by the passage of time, by man-made events
such as construction on or adjacent to the site, new information or technology that becomes available
subsequent to the report date, or by natural events such as floods, earthquakes, slope instability or
groundwater fluctuations. If more than a few months have passed since issuance of our report or work
product, or if any of the described events may have occurred, please contact GeoEngineers before applying
this report for its intended purpose so that we may evaluate whether changed conditions affect the
continued reliability or applicability of our conclusions and recommendations.

Information Provided by Others

GeoEngineers has relied upon certain data or information provided or compiled by others in the
performance of our services. Although we use sources that we reasonably believe to be trustworthy,
GeoEngineers cannot warrant or guarantee the accuracy or completeness of information provided or
compiled by others.

Geotechnical and Geologic Findings are Professional Opinions

Our interpretations of subsurface conditions are based on field observations from widely spaced sampling
locations at the site. Site exploration identifies the specific subsurface conditions only at those points where
subsurface tests are conducted or samples are taken. GeoEngineers reviewed field and laboratory data
and then applied its professional judgment to render an informed opinion about subsurface conditions at
other locations. Actual subsurface conditions may differ, sometimes significantly, from the opinions
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presented in this report. Our report, conclusions and interpretations are not a warranty of the actual
subsurface conditions.

Geotechnical Engineering Report Recommendations are Not Final

We have developed the following recommendations based on data gathered from subsurface
investigation(s). These investigations sample just a small percentage of a site to create a snapshot of the
subsurface conditions elsewhere on the site. Such sampling on its own cannot provide a complete and
accurate view of subsurface conditions for the entire site. Therefore, the recommendations included in this
report are preliminary and should not be considered final. GeoEngineers’ recommendations can be
finalized only by observing actual subsurface conditions revealed during construction. GeoEngineers
cannot assume responsibility or liability for the recommendations in this report if we do not perform
construction observation.

We recommend that you allow sufficient monitoring, testing and consultation during construction by
GeoEngineers to confirm that the conditions encountered are consistent with those indicated by the
explorations, to provide recommendations for design changes if the conditions revealed during the work
differ from those anticipated, and to evaluate whether earthwork activities are completed in accordance
with our recommendations. Retaining GeoEngineers for construction observation for this project is the most
effective means of managing the risks associated with unanticipated conditions. If another party performs
field observation and confirms our expectations, the other party must take full responsibility for both the
observations and recommendations. Please note, however, that another party would lack our project-
specific knowledge and resources.

A Geotechnical Engineering or Geologic Report Could Be Subject to Misinterpretation

Misinterpretation of this report by members of the design team or by contractors can result in costly
problems. GeoEngineers can help reduce the risks of misinterpretation by conferring with appropriate
members of the design team after submitting the report, reviewing pertinent elements of the design team’s
plans and specifications, participating in pre-bid and preconstruction conferences, and providing
construction observation.

Do Not Redraw the Exploration Logs

Geotechnical engineers and geologists prepare final boring and testing logs based upon their interpretation
of field logs and laboratory data. The logs included in a geotechnical engineering or geologic report should
never be redrawn for inclusion in architectural or other design drawings. Photographic or electronic
reproduction is acceptable, but separating logs from the report can create a risk of misinterpretation.

Give Contractors a Complete Report and Guidance

To help reduce the risk of problems associated with unanticipated subsurface conditions, GeoEngineers
recommends giving contractors the complete geotechnical engineering or geologic report, including these
“Report Limitations and Guidelines for Use.” When providing the report, you should preface it with a clearly
written letter of transmittal that:

m advises contractors that the report was not prepared for purposes of bid development and that its
accuracy is limited; and
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B encourages contractors to confer with GeoEngineers and/or to conduct additional study to obtain the
specific types of information they need or prefer.

Contractors are Responsible for Site Safety on Their Own Construction Projects

Our geotechnical recommendations are not intended to direct the contractor’'s procedures, methods,
schedule or management of the work site. The contractor is solely responsible for job site safety and for
managing construction operations to minimize risks to on-site personnel and adjacent properties.

Biological Pollutants

GeoEngineers’ Scope of Work specifically excludes the investigation, detection, prevention or assessment
of the presence of Biological Pollutants. Accordingly, this report does not include any interpretations,
recommendations, findings or conclusions regarding the detecting, assessing, preventing or abating of
Biological Pollutants, and no conclusions or inferences should be drawn regarding Biological Pollutants as
they may relate to this project. The term “Biological Pollutants” includes, but is not limited to, molds, fungi,
spores, bacteria and viruses, and/or any of their byproducts.

A Client that desires these specialized services is advised to obtain them from a consultant who offers
services in this specialized field.
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1.0 INTRODUCTION AND PROJECT UNDERSTANDING

This addendum report presents the results of our additional geotechnical engineering services for the
proposed Science, Technology, Engineering, Mathematics (STEM) Building at Pierce College Puyallup, as
shown on the Vicinity Map, Figure 1. Our previous work for this project includes preparation of a
“Geotechnical Engineering Services Report, Pierce College Puyallup - STEM Building Design Study,
Puyallup, Washington” dated January 21, 2021 (January 2021 Report). This addendum reflects additional
subsurface explorations, information and recommendations not provided in our January 2021 report. This
addendum addresses additional stormwater management and pavement design considerations for the
parking lot to be located northeast of the STEM Building.

Our project understanding is based on discussions with you, AHBL, Inc. (AHBL,; project civil engineer), and
Integrus Architecture (Integrus; project structural engineer and architect). We also reviewed the
Architectural, Civil, and Structural Plans from the GMP Plan Set dated March 11, 2022 and prepared by
Integrus.

The proposed STEM Building is to consist of a 54,748-gross-square-foot, three-story steel frame structure
containing classrooms, laboratories, faculty offices, and study spaces. Conventional shallow foundations,
mat slabs, and slab-on-grade are planned for building support. The mat slabs will support buckling-
restrained brace frames. Other site improvements include a proposed parking lot north of the STEM
Building adjacent to Campus Way and Parking Lot C, trenching and utilities, and stormwater management
facilities.

Stormwater management facilities currently being considered are Stormtech Chamber systems and
bioretention facilities beneath or around the proposed parking lot. Rain gardens are also planned around
the building. Stormwater management facilities on site will be designed in accordance with Washington
State Department of Ecology’s 2019 Stormwater Management Manual for Western Washington
(SWMMWW).

Our services have been provided in general accordance with our signed agreement for this project
authorized on March 1, 2022. A complete list of our scope of services is provided in our proposal dated
February 10, 2022.

2.0 SITE CONDITIONS

2.1. Surface Conditions

The site is bounded by College Way to the north, campus Parking Lot C to the east, existing Pierce College
buildings, landscaped and hardscaped common areas to the west and south. The site is currently forested
with mature coniferous and deciduous trees and a dense understory layer, including brush, small trees,
fallen trees, and forest duff. Site topography generally slopes downward toward the east-northeast from
approximate Elevation 532 feet to Elevation 520 feet (The North American Vertical Datum of 1988;
NAVD8S8). Elevations referenced in this report are with respect to NAVD88 unless noted otherwise.
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2.2. Literature Review
2.2.1.Geologic and Soil Survey

Based on our additional review, we conclude that the geology description and soil survey descriptions
provided in our January 2021 Report remain appropriate except as described below.

2.2.2.S0il Survey

We reviewed the Natural Resources Conservation Service (NRCS) Web Soil Survey (accessed April 18,
2022). According to the survey, the site is underlain by two subunits of Kapowsin gravelly ashy loam: 6 to
15 percent slopes and 30 to 65 percent slopes. Kapowsin gravelly ashy loam is described as moderately
well drained with a very low capacity of the most limiting layer to transmit water and categorized as
Hydrologic Soil Group B.

2.2.3.Water Well Information

We searched the Washington State Department of Natural Resources Interactive Geologic Information
Portal on April 18, 2022 for water well log reports in the project vicinity. Based on our search, we found a
water well log report dated May 28, 2002 (Ecology Well ID Tag No. AFR 833) near the southwest corner of
the campus property. This well log reported the static groundwater level at about 411 feet below the top of
the well (over 100 feet below project site grade). We interpret this static groundwater level to be more
representative of the regional groundwater table in the project vicinity.

2.3. Subsurface Conditions
2.3.1.Subsurface Explorations and Laboratory Testing

We explored subsurface conditions at the project site by advancing one boring (MW-1) on March 9, 2022,
and six test pit excavations (TP-1 (PIT-1) through TP-6) between April 5 and 6, 2022. The approximate
locations of the boring and test pits are shown on the attached Site Plan, Figure 2. A groundwater
monitoring well was constructed in the boring after drilling was complete. One small-scale pilot infiltration
test (PIT) was completed in TP-1 (PIT-1) at approximately 12 feet below the ground surface (bgs). The test
results and methodology for the PIT are discussed in further detail in the “Stormwater Infiltration” section
of this report. A description of our subsurface exploration program and summary exploration logs for this
study are provided in Appendix A.

Figure 2 also displays the locations of test pit explorations completed as part of our January 2021 Report.
We provide this as additional reference when reviewing our January 2021 Report in concert with this report.
The subsurface exploration procedures, interpreted conditions, and test pits logs are presented in our
January 2021 Report.

Selected samples collected from our boring and test pits were tested in our laboratory to confirm field
classifications and to evaluate pertinent engineering properties. Our laboratory testing program included
grain-size distribution analyses and moisture content determinations. A summary of our laboratory testing
program and the test results are provided in Appendix A.
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2.3.2.S0il Conditions

2.3.2.1. General

We observed about 3- to 12-inches of forest duff and/or organic-rich soil at the surface in test pits TP-1
through TP-4. Approximately 6 inches of sod was observed at the surface in test pits TP-5 and TP-6 and
boring MW-1. Descriptions of soils encountered below these surface materials are discussed in the
following sections.

2.3.2.2. Monitoring Well MW-1

Below the sod at MW-1, we observed what we interpret to be glacial till. Glacial till was typically comprised
of silty sand with gravel and silty gravel with sand. The upper approximately 8 feet of glacial till was observed
to be in a weathered, loose condition. Below the weathered zone, the glacial till was generally observed to
be very dense to the depth explored. MW-1 was terminated in glacial till soils.

2.3.2.3. Test Pits TP-1 (PIT-1) through TP-6

Below the sod, forest duff, and/or organic-rich soils in TP-1 (PIT-1) through TP-6, we observed what we
interpret to be glacial till to the depths explored. The upper approximately 4 to 5 feet of glacial till were
observed to be weathered and generally ranged between a loose to dense condition. Occasional roots
generally extended to on the order of 3 feet depth. Underlying the weathered zone, glacial till generally
consisted of dense to very dense silty sand with gravel and silty gravel with sand and variable cobbles and
boulders content. In TP-1 (PIT-1) the glacial till gradually changed more course to a gravel with silt and sand
at about 11 feet bgs to the full depth explored.

2.3.3.Groundwater Conditions

We did not observe what we interpret to be the regional groundwater table in our explorations. However,
we observed groundwater seepage generally in the upper 6 feet and occasionally deeper for the
explorations advanced for this report. We interpret the seepage observed to be perched groundwater and
was generally within the weathered glacial till, perched near the interface with the intact glacial till and also
at times, seeping through intermittent gravel seams.

We typically define slow seepage as less than 1 gallon per minute (gpm), moderate seepage 1 to 3 gpm,
and rapid seepage is greater than 3 gpm. During drilling for monitoring well MW-1, we encountered shallow
groundwater at about 5 feet depth, which is within the similar zone where groundwater seepage was
encountered in nearby test pits TP-5 and TP-6.

Based on our experience, it is not uncommon for glacial soils to contain isolated zones of perched
groundwater. We anticipate that perched groundwater could be present in other areas or depths at the
project site depending on soil conditions, rainfall amounts and irrigation activities. We anticipate that
perched groundwater levels will generally be highest during the wet season, typically October through May.

We tracked groundwater levels in monitoring well MW-1 using a pressure transducer data logger from
March 10 through May 18, 2022. The pressure transducer was programmed to collect a groundwater level
reading once a day. This data is presented in the Groundwater Hydrograph, Figure A-11 of Appendix A.
Table 1 below presents our groundwater elevation summary for MW-1..
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TABLE 1. GROUNDWATER LEVELS FROM MONITORING WELL MW-1

Approx. Ground

, Approx. Maximum Date and Time of Maximum  Approx. Average Elevation
Surface Elevation . .
Elevation (feet) Elevation (feet)r
(feet)
522 504.6 3/27/22 12:00 PM 503.5

Notes: * Average groundwater elevation from March 10 through May 18, 2022.

3.0 CONCLUSIONS AND RECOMMENDATIONS

3.1. Primary Geotechnical Considerations

Based on our understanding of the project, the explorations performed for this study and our January 2021
Report, it is our opinion that the proposed improvements can be designed and constructed generally as
envisioned with regard to geotechnical considerations. A summary of the primary geotechnical
considerations for the project is provided below and is followed by our detailed recommendations. The
conclusions and recommendations provided in our January 2021 Report remain valid except as modified
herein. Our January 2021 Report should also be reviewed in its entirety and should be presented with this
report when reviewed by others.

m Clearing and stripping depths for forest duff in the proposed parking lot area will typically be on the
order of about 12 inches. Greater clearing and stripping depths may be required when establishing
subgrades in areas of heavier vegetation or relatively lower lying areas. Adjacent to Parking Lot C,
clearing and stripping depths will be on the order of 6 inches to remove sod.

m Most of the soils observed in our explorations for this study contain a significant quantity of fines and,
therefore, could be difficult or impossible to work with when wet or become easily disturbed if exposed
to wet weather.

B Isolated perched groundwater zones were commonly present in the explorations where wet conditions
were typically encountered. Depending on the intended use of material generated in this area, and the
moisture/weather conditions, it may be difficult to process and/or re-use on-site soils as structural fill
and backfill.

m Based on our experience, subsurface conditions observed in our explorations, and results from our
infiltration testing, it is our opinion that stormwater infiltration within proposed development areas
related to this study is generally infeasible. We provide additional discussion in the “Stormwater
Infiltration” section below.

3.2. Mat Foundations

We provide additional considerations below for mat foundation design. The shallow foundation bearing
surface preparation recommendations outlined in our January 2021 Report should also be followed. We
have assumed that mat foundation bearing surfaces will consist of thoroughly compacted, firm, and
unyielding inert native soil or structural fill extending to such soil.

A modulus of subgrade reaction of 250 pounds per cubic inch (pci) may be used for structural design of
mat foundations. This value is for a 1-foot by 1-foot square plate. The modulus of subgrade reaction for a
mat foundation will vary based on its minimum width and is computed according to the following equation:

ks = ks1[(B+1)/2B]?
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Where ks is the computed modulus of subgrade reaction, ks1 is the modulus of subgrade reaction for a
1- foot by 1-foot plate, and B is the minimum width or lateral dimension of the mat.

For bearing surfaces prepared as recommended, we estimate the total static settlement of mat foundations
will be on the order of 1 inch or less for the modulus of subgrade reaction presented above. Differential
settlements could be on the order of % to % inch between similarly loaded foundations or over about
20 feet across a foundation dimension, such as along the width or length of the mat. The settlements
should occur rapidly, essentially as loads are applied. Settlements could be greater than estimated if
disturbed or saturated soil conditions are present below foundations.

The lateral resistance design parameters outlined in our January 2021 Report remain applicable to mat
foundation design.

3.3. Luminaire Poles
3.3.1.Design Parameters

We understand that luminaire poles are planned for site improvements. It is our opinion that Washington
State Department of Transportation (WSDOT) Standard Plans may be used, as applicable, for design of
luminaire poles. Recommended soil properties and design parameters are provided in Table 2 below. Other
jurisdictional design criteria or other methods of design may also be applicable and may take precedence.
We can assist with other design methods, as requested.

Recommended values are based on our experience in the area, subsurface explorations, and review of the
February 2022 WSDOT Geotechnical Design Manual (WSDOT GDM), Chapter 17, “Foundation Design for
Signals, Signs, Noise Barriers, Culverts, and Buildings,” and Table 17.2 of the same. We recommend that
this document be referenced and reviewed during the design and selection process for luminaire pole
foundations. The WSDOT GDM, Chapter 17 also provides design guidance if foundations other than
indicated in the Standard Plans are required.

The allowable lateral bearing pressure listed below is for foundations constructed in relatively flat ground
conditions, which is anticipated for this project. Special design considerations for foundations constructed
on or near slopes are provided in WSDOT GDM, Chapter 17. We should be consulted further if sloping
conditions are anticipated around luminaire poles.

TABLE 2. LUMINAIRE POLE DESIGN PARAMETERS

Allowable Lateral Bearing
Pressure (psf)

125 34 2,500

Soil Unit Weight (pcf) Soil Friction Angle (deg)

3.3.2.Construction and Additional Design Considerations
We present two conditions to consider when designing and constructing luminaire pole foundations (pole

foundations).

m Condition #1, an excavation the same dimension as the designed pole foundation is developed, and
the foundation is cast directly against undisturbed earth. Or,
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m Condition #2, an excavation larger than the designed dimension of the pole foundation is developed,
a corrugated metal pipe is placed into the excavation, and the foundation concrete is cast inside the
metal pipe. The corrugated metal pipe is left in place after pouring the foundation concrete. Any
overexcavated area outside of the corrugated metal pipe is backfilled with controlled density fill (CDF)
or structural fill.

Construction of foundation Condition #1 requires the sidewalls of the excavation to stay stable and not
cave into the excavation. In the case of drilling installation methods, temporary steel casing or drill slurry
can also be used if caving soil conditions are encountered. Excavations made for foundation Condition #2
should be in accordance with the “Temporary Excavations and Cut Slopes” section of our January 2021
Report if workers are expected to enter the excavation. Recommendations regarding backfilling around
pole foundations are included in the “Backfill Placement and Compaction Around Luminaire Pole
Foundations” section of this report.

In general, we expect that the majority of the luminaire pole foundations will be constructed in fill and/or
weathered soil overlying glacial till. We expect that the majority of the excavations for the foundations could
remain open for a short period of time, but ultimately, we expect the potential for raveling, dislodged
cobbles and oversized particles and seepage. At this time, we suggest Condition #2 be considered for
budgeting and design purposes. Additional sumps/pumps and some dewatering or capture of decanted
water, or other means of groundwater seepage management may be required. At a minimum, the contractor
should be prepared to use casing, as necessary, to stabilize the hole, especially within the upper
approximate 5 feet.

3.3.3.Backfill Placement and Compaction Around Luminaire Pole Foundations

Backfill in overexcavated areas and around pole foundations must be compacted in accordance with
WSDOT Standard Specifications Section 2-09.3(1)E. If the overexcavated area is large enough for
compaction equipment to access, import structural fill material should be used to backfill the excavations.
Backfill material around pole foundations must be compacted to at least 95 percent of the theoretical
maximum dry density (MDD) per ASTM International (ASTM) D 1557.

Alternatively, CDF may be used to backfill the excavation in accordance with WSDOT Standard Specification
Section 2-09.3(1)E. CDF is a self-compacting, cementitious, flowable material requiring no subsequent
vibration or tamping to achieve consolidation. CDF is included as an option for backfilling around pole
foundations in the WSDOT Standard Signal Foundation Plans. If the area to backfill is too small for
compaction equipment to access, CDF should also be used. Additionally, we recommend that CDF be used
to backfill any large voids created during excavation if compaction equipment cannot access the void area.

3.4. Site Development and Earthwork

3.4.1.General

The recommendations provided herein are to supplement the “Site Development and Earthwork” section
of our January 2021 Report, which remains applicable to this project.

3.4.2.Groundwater Handling Considerations

The isolated perched groundwater zones (shallow groundwater) observed in our explorations are common
within glacial deposits encountered at this campus and in general, sites with similar soil conditions.
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Groundwater seepage was generally observed between about Elevation 518 and 522 feet. The interface
between more permeable and less permeable soil types such as the contact between weathered glacial till
and glacial till are common conditions where perched groundwater can be present. As such, perched
groundwater could be encountered in other excavations outside of our explorations, especially where more
permeable sand and gravel seams may overlie less permeable materials.

Groundwater handling needs for excavations anticipated at this site will typically be lower during the
summer and early fall months. Due to some of the variable soil layering and isolated, intermittent perched
groundwater zones observed, it is our opinion that wells and well point systems will not be practical
for dewatering of shallow excavations. It is our opinion that handling of shallow groundwater will be
more practical with the use of larger sumps/pumps, diversion ditches, drain/collector systems, and/or
combinations of methods.

We noted slow to rapid seepage rates in our explorations completed for this study. For preliminary
dewatering considerations, we estimate seepage rates into shallow excavations could be on the order of
2 to 3 gpm. We recommend that additional test pits/explorations for critical excavation areas, primarily the
location of the Stormtech Chambers be considered, especially in the wetter times of year, prior to primary
earthwork activities. This will allow observation of seepage flow rates at current time, and the ability to
consider any additional shallow groundwater management and handling criteria. Ultimately, we
recommend that the contractor performing the work be responsible for controlling and collecting
groundwater encountered. We are available to provide additional assistance on planning of shallow
groundwater management, as requested.

3.5. Fill Materials
3.5.1.0n-Site Soil

Most of the site soils observed in our explorations contain a significant quantity of fines and are difficult or
impossible to work with when wet or become easily disturbed if exposed to wet weather. Isolated perched
groundwater zones were commonly present in our explorations and the soil conditions encountered within
these zones were typically wet.

Based on our subsurface explorations and experience, it is our opinion that existing site soils, excluding the
forest duff and/or organic-rich soil and sod, could be considered for use as structural fill and trench backfill,
provided that they can be adequately moisture conditioned, placed and compacted as recommended and
do not contain organic or other deleterious material.

During excavation activities, seepage observed at the site could saturate drier soil located below or in
between these seepage zones. In addition, some of the existing soils outside of the seepage zones will be
generated at moisture contents above optimum (OMC) . The severity of this will depend on time of year of
excavation and overall handling techniques. As such, we suggest earthwork activities take place in the
middle of summer. In any event, segregation of dryer material from wetter material should be expected for
use of on-site material at any time of year. Additionally, drying and staging of these materials may be
required to spread material out and condition soil to a proper moisture content before use.

It should be expected and planned for that some on-site material will not be suitable for immediate use as
a structural fill, especially during the wet season. Provisions for removal of on-site material and import
structural and/or select granular fill should be expected on this project. Imported structural fill or select

GEOENGINEERS /7] June 29, 2022 | Page 7

File No. 21342-002-01



granular fill materials are described in the “Fill Materials” section of our January 2021 Report. Ultimately,
we recommend that the use of on-site soils be evaluated on a case-by-case basis during construction. We
are available to assist with additional consultation and considerations when planning to use on-site
material.

3.6. Stormwater Infiltration
3.6.1.General

It is our understanding that stormwater management facilities will be designed in general accordance with
the Washington State Department of Ecology’s 2019 SWMMWW. According to the SWMMWW, design
infiltration rates in glacially consolidated soils (i.e., glacial till) should be determined via in-situ infiltration
testing such as a PIT. The sections below further describe our PIT methodology, infiltration suitability of site
soils, and recommendations for stormwater management facility design.

We completed a small-scale PIT, PIT-1, during excavation of TP-1. PIT-1 was located approximately within
the basal footprint of the larger grouping of planned Stormtech Chambers for the proposed parking lot.

A PIT was originally planned at each TP-2 and TP-5 (both are approximately within basal footprints of the
planned Stormtech Chambers); however, due to moderate to rapid groundwater seepage observed in the
excavations, we were not able to complete these PITs. We also observed moderate to rapid groundwater
seepage at TP-4 and TP-6, so we were not able to perform a PIT at those test pits either.

3.6.2. Pilot Infiltration Tests

3.6.2.1. Methodology

We completed the PIT generally following GeoEngineers’ standard methodology for PITs, which is a
synthesis of best practices and, in our opinion, meets the intended procedures for small-scale PITs set forth
in the SWMMWW. PIT-1 was completed at about 12 feet bgs or Elevation 512 feet (NAVD88), which is
roughly the proposed bottom of Stormtech Chamber system elevation per the Civil GMP Plan Set. The
approximate basal area of the PIT excavation was at least 16 square feet. Upon reaching the target depth,
a piezoelectric pressure transducer was lowered to near the floor of the test pit to record water level
readings during the PIT. A separate piezoelectric pressure transducer was secured to a tree branch near
the test pit to record barometric pressure during the PIT. The piezoelectric pressure transducers were
programmed to record water level/barometric pressure readings at 20-second intervals. Water was
pumped into the PIT-1 excavation from a water tank trailer generally to depths of about 16 inches.

GeoEngineers’ PIT procedure consists of a 6-hour (minimum) saturation period where the water depth in
the PIT is raised and lowered, generally over intervals of 6 inches or less, in a series of falling-head stages.
Water level measurements collected by the pressure transducer during each falling-head stage are used
to calculate the apparent infiltration rate for each stage. Manual water level measurements are also
recorded in the event a transducer malfunctions during the test. The falling-head stage methodology is
intended to fully saturate the soils below the base of the PIT while allowing for a direct measurement of the
infiltration rate to help determine when saturated or near-saturated conditions have been achieved. This is
usually manifested by a progressive decline in the apparent infiltration rate until the rate approximately
stabilizes. The stabilized rate corresponds to the saturated infiltration rate or the measured (initial)
infiltration rate of the soil.
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Generally, once a stabilized infiltration rate is observed and a minimum of 6 hours of saturation time has
elapsed, the PIT is continued for one or more falling-head cycles or is left undisturbed until the water drains
away completely. If left to drain away completely, the final drain-down period shows how infiltration changes
over a continuous range of declining water depths. Sixteen falling-head stages were recorded for the PIT.

3.6.2.2. Test Results

The SWMMWW recommends that correction factors be applied to the measured (initial) infiltration rate
determined in the PIT to establish a long-term design infiltration rate. The correction factors account for
uncertainties in site variability, testing procedures, and long-term reduction in permeability due to plugging.
Table 3 below provides a summary of the correction factors outlined in the SWMMWW that are, in our
opinion, appropriate for use at this site. The total correction factor is equal to the product of the individual
factors.

TABLE 3. CORRECTION FACTORS FOR FIELD INFILTRATION MEASUREMENTS

Correction Factor Recommended Value

CF.=0.33

Site Variability and Number of Locations Tested Selected because of number of test locations

Test Method Small-scale PIT, CFt= 0.50
Degree of Influent Control to Prevent Siltation and Bio-buildup CFn=0.9
Total Correction Factor (CFv x CF: x CFm) CFr=0.15

The long-term design infiltration rate (Ksat_design) is obtained by multiplying the measured (initial) infiltration
rate (Ksat_initial) by the total correction factor:

Ksat_design = Ksat_initial * CFr
Table 4 summarizes the measured (initial) and long-term design infiltration rates for PIT-1.

TABLE 4. INFILTRATION RATE SUMMARY FOR PIT-1

Approximate Approximate Measured (Initial) Long-Term Design
Depth of PIT Elevation of PIT* Infiltration Rate Infiltration Rate?
(feet bgs) (feet; NAVDSS8) (Ksat_initial; in/hr) (Ksat_design; in/hr)

12 512 13.6 2.0

Notes:
1Elevation should be considered approximate.
2 ong-term design infiltration rate with appropriate correction factors applied.

3.6.2.3. Conclusions of PIT Results and Stormwater Infiltration Feasibility

Based on the subsurface conditions observed in our explorations and our experience on campus, it is our
opinion that stormwater infiltration is generally infeasible for this project. We do not recommend using the
long-term design infiltration rate listed in Table 4 above. This PIT was completed in a more permeable gravel
seam at depth. Glacial till soils in the project vicinity and at the site are undifferentiated and commonly
include isolated and/or discontinuous seams of cleaner sand and gravel. During our studies, we did not
observe this unit to be consistent across the area and at similar depths and did not observe conclusive
evidence of suitable horizontal bedding layers in our explorations. As such, we recommend that infiltration
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not be considered as an option for stormwater management on this project. If a small amount of infiltration
is necessary (i.e., small shallow bio-swales, yard drains, etc.), we recommend we be consulted first to review
proposed location, design, and overall use before final determination.

3.7. Pavement Recommendations
3.7.1.General

Pavements for the proposed improvements will include new a new parking lot and driveways. Our
recommended pavement sections provided below are based on our explorations and experience in the
area. We understand asphalt concrete pavement (ACP) is planned for the proposed improvements.

The recommended pavement sections below may not be adequate for heavy construction traffic loads such
as those imposed by concrete transit mixers, dump trucks or cranes. Additional pavement thickness may
be necessary to prevent pavement damage during construction. An asphalt-treated base (ATB) section can
also be used during construction to protect partially constructed pavement sections and pavement
subgrades. The recommended sections assume final improvements surrounding the pavement areas will
be designed and constructed such that stormwater or excess irrigation water from landscape areas does
not accumulate below the pavement section or pond on pavement surfaces. If pavements in parking areas
slope inward (toward the center of the parking area) full depth curbs or other measures should be used to
prevent water from entering and ponding on the subgrade and within the base section.

3.7.2.Construction Considerations

Existing pavements, hardscaping or other structural elements should be removed prior to placement of new
pavement sections. Pavement subgrade should be prepared to a uniformly firm, dense and unyielding
condition as previously described. Crushed surfacing base course (CSBC) and subbase should be moisture
conditioned to near optimum moisture content and compacted to at least 95 percent of the MDD
(ASTM D 1557).

Crushed surfacing base course should conform to applicable sections of 4-04 and 9-03.9(3) of the WSDOT
Standard Specifications. Hot mix asphalt should conform to applicable sections of 5-04, 9-02 and 9-03 of
the WSDOT Standard Specifications.

Some areas of pavement may exhibit settlement and subsequent cracking over time. Cracks in the
pavement will allow water to infiltrate to the underlying base course, which could increase the amount of
pavement damage caused by traffic loads. To prolong the effective life of the pavement, cracks should be
sealed as soon as possible.

3.7.3.Asphalt Concrete Pavement Design

3.7.3.1. Standard-Duty ACP - Automobile Driveways and Parking Areas
m 2 inches of hot mix asphalt, class ¥z inch, PG 58-22

m 4 inches of CSBC

B 6 inches of subbase consisting of select granular fill, previously described, to provide a uniform grading
surface, to provide pavement support, to maintain drainage, and to provide separation from subgrade
soil.
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m Subgrade consisting of proof-compacted firm and unyielding conditions, or structural fill prepared in
accordance with the “Subgrade Preparation” and “Area Fills and Pavement Bases” sections of our
January 2021 Report .

3.7.3.2. Areas Subject to Occasional Heavy Truck Traffic
m 3inches of hot mix asphalt, class ¥z inch, PG 58-22

m 6 inches of CSBC

B 6inches of subbase consisting of select granular fill, previously described, to provide a uniform grading
surface, to provide pavement support, to maintain drainage, and to provide separation from subgrade
soil.

B Subgrade consisting of proof-compacted firm and unyielding conditions, or structural fill prepared in
accordance with the “Subgrade Preparation” and “Area Fills and Pavement Bases” sections of our
January 2021 Report.

3.7.3.3. Temporary Construction Surfacing

Atemporary surfacing of ATB can be used to protect partially constructed pavement sections and pavement
subgrades during construction. This can provide a relatively clean working surface, prevent construction
traffic from damaging final paving surfaces and reduce subgrade repairs required for final paving. A 2-inch-
thick section of ATB can be substituted for the upper 2 inches of CSBC in either the light-duty or heavy-duty
pavement sections. Prior to placement of the final pavement surface sections, we recommend that any
areas of ATB pavement failure be removed, and the subgrade repaired. If ATB is used and is serviceable
when final pavements are constructed, the design asphalt concrete pavement thickness can be placed
directly over the ATB.

Cement treatment of subgrades is sometimes used to create construction surfacing or to control soil
moisture during wet weather construction. In our opinion cement treatment would not likely be cost
effective for creating a wet weatherproof construction surface due to the high fines content in the soil.
Cement treatment or cement stabilization would likely only be cost effective as an emergency or
contingency action for reducing soil moisture in the on-site material if excavated and re-used as a structural
fill. We estimate that it would take a significant amount of cement, likely on the order of 12 percent by
weight, to create a firm and stable working surface that could handle wet weather construction. If used as
a structural fill, likely on the order of 6 to 8 percent cement by weight would be required.

4.0 LIMITATIONS

We have prepared this report for Absher Construction for the Pierce College Puyallup - STEM Building project
located in Puyallup, Washington. Absher Construction may distribute copies of this report to owner’s
authorized agents and regulatory agencies as may be required for the Project.

Within the limitations of scope, schedule and budget, our services have been executed in accordance with
generally accepted practices for geotechnical engineering in this area at the time this report was prepared.
The conclusions, recommendations, and opinions presented in this report are based on our professional
knowledge, judgment and experience. No warranty, express or implied, applies to the services or this report.

Please refer to Appendix B titled “Report Limitations and Guidelines for Use” of our January 2021 Report
for additional information pertaining to use of this report.
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P4 HF Test Pit by GeoEngineers, Inc., January 2021 Report
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This drawing is for information purposes. It is intended to assist in showing
features discussed in an attached document. GeoEngineers, Inc. cannot
guarantee the accuracy and content of electronic files. The master file is stored
by GeoEngineers, Inc. and will serve as the official record of this communication.
Pierce College Puyallup - STEM Building Design Services

The locations of all features shown are approximate.
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APPENDIX A
Subsurface Explorations and Laboratory Testing



APPENDIX A
SUBSURFACE EXPLORATIONS AND LABORATORY TESTING

Subsurface Explorations
Monitoring Well

Subsurface conditions were explored by advancing one hollow-stem auger boring on March 9, 2022.
Subsurface exploratory services were provided by Holocene Drilling, Inc. under subcontract to
GeoEngineers, Inc. The boring was advanced to 26%- feet below ground surface (bgs). A 2-inch diameter
groundwater monitoring well was constructed after drilling and sampling within the borehole. The well was
screened from approximately 10 to 25 feet bgs and a pressure transducer data logger was programmed
and installed within the well to record water levels once a day. The groundwater elevations with respect to
date are presented in the Groundwater Hydrograph, Figure A-11.

The approximate location of the boring was determined using a tablet equipped with global positioning
system (GPS) software and/or pacing off from existing structural features. The exploration locations are
included on the Site Plan, Figure 2. The location and elevation of the exploration should be considered
approximate. The elevation was estimated based on an existing site topographic map provided by
AHBL, Inc.

Our field representative collected samples, classified the soils, maintained a detailed log of the exploration
and observed groundwater conditions. The samples were obtained with a standard split spoon sampler in
general accordance with ASTM International (ASTM) D 15886. Field blow counts are presented on the log.
The soils were classified visually in general accordance with the system described in Figure A-1, which
includes a key to the exploration logs. A summary log of the exploration is included as Figure A-2.

The densities noted on the boring exploration log are based on the blow counts produced in the standard
penetration test (SPT) and our experience and judgment. The log is based on our interpretation of the field
and laboratory data and indicate the depth at which we interpret subsurface materials or their
characteristics to change, although these changes might actually be gradual.

Observations of groundwater conditions were made during drilling and are presented on the boring log.
Groundwater conditions observed during drilling represent a short-term condition and may or may not be
representative of the long-term groundwater conditions at the site. Groundwater conditions observed
during drilling should be considered approximate.

Test Pits and Pilot Infiltration Test (PIT)

We also explored subsurface conditions by excavating six test pits between April 5 and 6, 2022 at the
approximate locations shown on the Site Plan, Figure 2. The test pits were excavated to depths between
about 8% and 13V feet bgs using an excavator provided and operated by Green Earthworks Construction
NW, Inc. under subcontract to GeoEngineers. After each test pit was completed, the excavation was
backfilled using the generated material and compacted using the bucket of the excavator. A pilot infiltration
test (PIT) was completed at about 12 feet bgs at TP-1 (PIT-1). After completing the PIT, the excavation was
extended to observe soil conditions below the test elevation.
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During the exploration program, our field representative obtained soil samples, classified the soils
encountered, and maintained a detailedlog of each exploration. The relative densities noted on the test pit
logs are based on the difficulty of excavation and our experience and judgment. The soils were classified
visually in general accordance with the system described in Figure A-1, which includes a key to the
exploration logs. Summary logs of the explorations are included as Figures A-2 through A-8.

The locations of the test pits were determined using an electronic tablet equipped with GPS software. The
locations of the explorations should be considered approximate. The elevations were estimated based on
an existing site topographic map provided by AHBL, Inc.

Laboratory Testing

Soil samples obtained from the explorations were transported to GeoEngineers’ laboratory. Representative
soil samples were selected for laboratory tests to evaluate the pertinent geotechnical engineering
characteristics of the site soils and to confirm our field classifications.

Our testing program consisted of the following:

m Six grain-size distribution analyses (sieve analyses [SA])

m Six moisture content determinations (MC)

Tests were performed in general accordance with test methods of ASTM International (ASTM) or other
applicable procedures. The following sections provide a general description of the tests performed.

Sieve Analysis (SA)

Grain-size distribution analyses were completed on selected samples in general accordance with ASTM
Test Method C 136. This test method covers the quantitative determination of the distribution of particle
sizes in soils. Typically, the distribution of particle sizes larger than 75 micrometers (um) is determined by
sieving. The results of the tests were used to verify field soil classifications and determine pertinent
engineering characteristics. Figures A-9 and A-10 present the results of our sieve analyses.

Moisture Content (MC)

The moisture content of selected samples was determined in general accordance with ASTM Test Method
D 2216. The test results are used to aid in soil classification and correlation with other pertinent
engineering soil properties. The results are presented on the test pit and boring logs at the depth tested.
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SOIL CLASSIFICATION CHART

ADDITIONAL MATERIAL SYMBOLS

MAJOR DIVISIONS SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
o~ T
CLEAN GRAVELS 1o Go o GW gvAENLE-GMFIQQT[LEF?EgRAVELs, GRAVEL -
GRAVEL D
AND b o o
GRAVELLY (UTTLEORNOFINES) | 5~ 5 g GP POORLY-GRADED GRAVELS,
SOILS b o o GRAVEL - SAND MIXTURES
COARSE RIS SILTY GRAVELS, GRAVEL - SAND
GRAVELS WITH q ]| ) - -
GRAINED MORE THAN 50% FINES N [~ 4 GM SILT MIXTURES
SOILS OF COARSE H l
FRACTION RETAINED]|
ON NO. 4 SIEVE (APPRECIABLE AMOUNT 9 GC CLAYEY GRAVELS, GRAVEL - SAND -
OF FINES) CLAY MIXTURES
SW | WELLGRADED SANDS, GRAVELLY
CLEAN SANDS SANDS
MORE THAN 50% SAND
RETAINED ON
AND (LITTLE OR NO FINES)
NO. 200 SIEVE &
SANDY SP ggﬁsw GRADED SANDS, GRAVELLY
SOILS
VIORE THAN 505 SANDSWITH || ™+|-".[]| M | SILTYSANDS, SAND-SILT MIXTURES
OF COARSE FINES e
FRACTION PASSING
ON NO. 4 SIEVE J
(APPRECIABLE AMOUNT | (o] CLAYEY SANDS, SAND - CLAY
OF FINES) MIXTURES
INORGANIC SILTS, ROCK FLOUR,
IVIL | CLAYEY SILTS WITH SLIGHT
PLASTICITY
INORGANIC CLAYS OF LOW TO
SILTS AND cL MEDIUM PLASTICITY, GRAVELLY
FINE CLAYS LLE'gg'EngO CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS
GRAINED
SoiLs OL | ORGANICSILTS AND ORGANIC SILTY
CLAYS OF LOW PLASTICITY
% INORGANIC SILTS, MICACEOUS OR
MR e MH | piaTomacEOUS $ILTY SOILS
NO. 200 SIEVE
SILTS AND
LIQUID LIMIT GREATER INORGANIC CLAYS OF HIGH
CLAYS Q THAN 50 CH PLASTICITY
‘Y OH ORGANIC CLAYS AND SILTS OF
/ 7 MEDIUM TO HIGH PLASTICITY
HIGHLY ORGANIC SOILS MANAAN PT | DEAT, HUMUS. SWAMP SQILS WITH
MNANNNAN
NOTE: Multiple symbols are used to indicate borderline or dual soil classifications

Sampler Symbol Descriptions

2.4-inch I.D. split barrel / Dames & Moore (D&M)
Standard Penetration Test (SPT)

Shelby tube

Piston

Direct-Push

Bulk or grab

EEHMIIEXE

Continuous Coring

Blowcount is recorded for driven samplers as the number of
blows required to advance sampler 12 inches (or distance noted).
See exploration log for hammer weight and drop.

P" indicates sampler pushed using the weight of the drill rig.

"WOH" indicates sampler pushed using the weight of the
hammer.

SYMBOLS TYPICAL

GRAPH | LETTER DESCRIPTIONS

N
7
//Q CC | Cement Concrete

AC Asphalt Concrete

Crushed Rock/

CR Quarry Spalls

SOD | Sod/Forest Duff

TS Topsoil

v

/ Approximate contact between soil strata

%F
%G
AL
CA
CP
cS
DD
DS
HA
mcC
MD
Mohs
ocC
PM
Pl
PL
PP
SA
X
uc
uu
VS

NS
SS
MS
HS

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions.
Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not warranted to be
representative of subsurface conditions at other locations or times.

Groundwater Contact

Measured groundwater level in exploration,
well, or piezometer

Measured free product in well or piezometer

Graphic Log Contact

Distinct contact between soil strata

Material Description Contact

Contact between geologic units

Contact between soil of the same geologic
unit

Laboratory / Field Tests

Percent fines

Percent gravel

Atterberg limits

Chemical analysis

Laboratory compaction test
Consolidation test

Dry density

Direct shear

Hydrometer analysis

Moisture content

Moisture content and dry density
Mohs hardness scale

Organic content

Permeability or hydraulic conductivity
Plasticity index

Point lead test

Pocket penetrometer

Sieve analysis

Triaxial compression

Unconfined compression
Unconsolidated undrained triaxial compression
Vane shear

Sheen Classification

No Visible Sheen
Slight Sheen
Moderate Sheen
Heavy Sheen

Key to Exploration Logs

\.
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8_GEOTECH_WELL_%F

JUNE_2017.GLB/GEI8_

DF_STD_US,

Date:5/6/22 Path:P:\21\21342002\GINT\2134200201.GPJ DBLibrary/Library:GEOENGINEERS

r

Project Number: 21342-002-01

Start End Total LoggedBy  NJO - Drillin
- 265 i Holocene Drilling, Inc. g
Driled 3/9/2022  3/9/2022 | Depth (ft) CheckedBy CRN Driller g Method Hollow-stem Auger
Hammer Autohammer Drilling Diedrich D-50 (track-mounted)
" . DOE Well I.D.: BNZ 316
Data 140 (lbs) / 30 (in) Drop Equipment A 2-in well was installed on 3/9/2022 to a depth of 25 t.
Surface Elevation (ft) 522 Top of Casing
Vertical Datum NAVD88 Elevation (ft) Groundwater Depthto
Easting (X) 1199790 Horizontal WA State Plane South Date Measured Water (f) Elevation (f)
Northing (Y) 670600 Datum NADSS3 (feet) 3/9/2022 5.00 517.00
Notes: Samples 3 and 4 combined for one sieve analysis test
\,
’
FIELD DATA WELL LOG
B € 2 o
— c
e 2| | o |E g sl £ MATERIAL
< o o 3 |o z I © < s Steel surface
o Sl 8| €13 | o | o 2 DESCRIPTION oz = monument
T £ |2 3| 2|8 9& |s|s| Sa 28 5
s S |8g|35|z HE |s|g| 28 g2 | 82
i o |eEe|l o |8 aE |Z|lc| oG =8| &8 A N
0
21 sop Approximately 6 inches sod N N
B i v [ Graybrown with occasional iron-oxide stainingssitty > bS] Concrete surface
S M fine to medium sand with gravel (loose, moist) 15— gy s
| o | | (weathered glacial till) | vy 29
ZO ZO ZO Z —3/8-inch bentonite
- — - — 6% ég seal
(247 (4%
- . - . 28 129
- 5— = — <g/02 33 2-inch Schedule 40
18 7 1 Grades to wet 02 °2 °g °2 PillgcwellC casiﬁge
s - - - 2o [
o (% %%
00, /0
T : - . Sl
| sm Gray silty fine to coarse sand with gravel (very VR
| ] \ dense, moist) (glacial till) ]
i 10_% 18| 88 2 | B T
N | .
= B 1 o B " ~1—Colorado silica sand
Al backfill
i ] "A{” av | Graysity fine gravel with sand (very dense, moist) |
- - ):\‘ - -
- —] o™ — —
15 18| 51 3 n 8 19
SA 1
N | oA L i
| 5° | b X L _
B 2-inch Schedule 40
N ] ): - - PVC screen,
M 0.020-inch slot
B | A L | width
N
- 20— ):\‘ = —
& 11 [74/11" 4 a Nearing wet
SA AN
= - (‘ - .
| S | ):\‘ L |
0 Nt
B i 1 L i
):\_
il
B 25— ) - = 25— —2-inch Schedule 40
5 inch Schedule
% 8 8 ):~ Grades to wet 25.25 PVC end cap
o 265
Note: See Figure A-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Google Earth. Vertical approximated based on Topographic Survey.
\ S
4 )
Log of Boring MW-1
r Project: Pierce College Puyallup - STEM Building Design Services
G E Project Location: Puyallup, Washington )
EOENGINEERS y Figure A2

Sheet1of1 )




8_TESTPIT_1P_GEOTEC_%F

JUNE_2017.GLB/GEI8_

DF_STD_US,

Date:5/6/22 Path:P:\21\21342002\GINT\2134200201.GPJ DBLibrary/Library:GEOENGINEERS

4 N
Date 4/6/2022 Logged By OA Excavator See "Remarks" section for groundwater observed
Excavated CheckedBy CRN | Equipment Volvo ECR 88D Caving not observed

Surface Elevation (ft) Easting (X) 1199660 Coordinate System WA State Plane South
Vertical Datum Northing (Y) 670700 Horizontal Datum NADS3 (feet)

\ V

f SAMPLE
g 3 v
g 2|E 8 |»| £ MATERIAL REMARKS
- o s S| =

s &8 2 o 8 DESCRIPTION o2 E
8 < |2 d9f |=g| =% 28|58
s £ |8 &3 |&| 28 S5| 2%
o o | Jaf G| 6G 2o |0
X % ff Approximately 9 inches forest duff
. X
KX
| 69{'5 1 R Light brown with occasional iron oxide staining silty fine to coarse sand
with gravel, occasional cobbles and organics (roots) (loose to
i medium dense, moist) (weathered glacial till)
v
| oV 2 —
]
MC
I
Roots extend to approximately 3 feet depth
D:I 2 Gray-brown fine to coarse gravel with silt and sand (dense, moist)
| v 4—
(,59 Approximately 4 inches gray-brown fine to medium sand with trace silt
B 5] 3 (dense, moist)
i Gray silty fine to medium sand with gravel and occasional cobbles (very
dense, moist) (glacial till)
2
S 6— Slow groundwater seepage observed at
approximately 6 feet depth
A
| o 7
©
| o 86—
D:I 4 Becomes nearly wet
&
| o™ 9—]
0
B b\ 1 0 ] . .
D:I 5 Grades to include fine to coarse grained sand
| & e
Gray fine to coarse gravel with silt, sand and occasional boulders (very
] dense, moist)
e
- 12— Pilot infiltration test conducted at approximately 12
feet depth on 4/6/2022
N
SR 10

Lo

Notes: See Figure A-1 for explanation of symbols.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to %2 foot.
Coordinates Data Source: Horizontal approximated based on Google Earth. Vertical approximated based on Topographic Survey.

Log of Test Pit TP-1 (PIT-1)
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Project: Pierce College Puyallup - STEM Building Design Services
Project Location: Puyallup, Washington
Project Number: 21342-002-01
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4 N
Date Total Logged By OA Excavator See "Remarks" section for groundwater observed
4/6/2022 12 ) ’
Excavated Depth (ft) CheckedBy CRN | Equipment Volvo ECR88D Caving not observed
Surface Elevation (ft) 523 Easting (X) 1199720 Coordinate System WA State Plane South
Vertical Datum NAVD88 Northing (Y) 670650 Horizontal Datum NADS3 (feet)
\ V
f SAMPLE
g 3 v
g 2|E 8 |»| £ MATERIAL REMARKS
~ © = <) <)
s & | 2= 2 8 DESCRIPTION oS g
=l = | Dl op Lo = Sg =
© £ | £ S < 2% 23| 0
S 5 |= ISk Q =1 LEe|l o
i ) g S g © S ® 23| E0
w a |~ al- S| 6O =o|io
QXK Duff Approximately 3 inches forest duff
- SM Dark brown silty fine to medium sand with gravel, occasional cobbles,
s boulders and organics (roots) (loose, moist) (weathered glacial till)
- 63 1 p— - =
v -t - ——— — — — — — — — — — — Moderate to rapid groundwater seepage observed at|
] X A GM Brown silty fine to coarse gravel with sand, occasional cobbles and approximately 14 feet depth
N o M organics (roots) (loose to medium dense, wet) Roots extend to approximately 1%> feet depth
| | > L |
2 D:I 4 0] 9 Approximately 1-foot-diameter boulder encountered
MC
_VJq’Q 33— e e e o —— p—
D:I 2 sy Gray-brown with laminations of oxidation staining silty fine to medium
n i sand with gravel and occasional cobbles (dense, moist)
Q) i
| o 4— | i
i (o\‘b 5] | < y
1 GM Gray silty fine to coarse gravel with sand and occasional cobbles (very
] DT dense, moist) (glacial till)
A N
X | ohN | i
6 3 (] 10 | 31
A 0T
o A
| N _ C- | i
):
i A }
&
w N
% | & 8 —| 0T L i
e N
2 m o™
o (]
;' o VJ\D( 9—] ):\‘ - ]
£ N
= AT
' T [
u D
2t R ):~ - —
~ ol ™
g 1
1| | N
2 o M
| B P (e - -
g (]
12 N
“5: 7] ):~
N
| o 12 oL T

Date:5/6/22 Path:P:\21\21342002\GINT\2134200201.GPJ DBLibrary/Library:GEOENGINEERS

Notes: See Figure A-1 for explanation of symbols.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to %2 foot.
Coordinates Data Source: Horizontal approximated based on Google Earth. Vertical approximated based on Topographic Survey.

Log of Test Pit TP-2
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Project: Pierce College Puyallup - STEM Building Design Services
Project Location: Puyallup, Washington
Project Number: 21342-002-01
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8_TESTPIT_1P_GEOTEC_%F

JUNE_2017.GLB/GEI8_

DF_STD_US,

Date:5/6/22 Path:P:\21\21342002\GINT\2134200201.GPJ DBLibrary/Library:GEOENGINEERS

4 N
Date 4/6/2022 Total Logged By OA Excavator See "Remarks" section for groundwater observed
Excavated Depth (ft) CheckedBy CRN | Equipment Volvo ECR 88D See "Remarks" section for caving observed

Surface Elevation (ft) 528 Easting (X) 1199600 Coordinate System WA State Plane South
Vertical Datum NAVD88 Northing (Y) 670640 Horizontal Datum NADS3 (feet)

\ V

f SAMPLE
g 3 v

9] = g S
& g|E § |» £ MATERIAL . REMARKS
c 9o |6 Z = g DESCRIPTION 0| €
) = |w D op ° = 22| =
© s | £ S| Sa 22 g2
& S8 gz || 28 S5|£5
o o | Jaf G| 6G 2o |0
X Ry Duff Approximately 12 inches forest duff
. OX¥
QXY
_99:\ 1— C' '
D:I 1 N Brown-orange silty fine to coarse sand with gravel, occasional cobbles
n and organics (roots) (loose, moist) (weathered glacial till)
n 9953 72 S —
Gray with oxidation laminations silty fine to coarse sand with gravel
n and occasional cobbles (medium dense, moist)
_«o’f) 3] n Roots extend to approximately 3 feet depth
2 20 Two approximately 1-foot-diameter boulders
MC encountered at 3 feet depth
| 4— i
Grades to dense with occasional oxidation staining
I
Gray silty fine to coarse sand with gravel and occasional cobbles (very
] dense, moist) (glacial till)
v
Rl 6— i
1 -
N
| o 7 i
S
| o 86— i
G

| oY 9—] ]

b\‘b Slow ground_water seepage observed at

- 10— — approximately 10 feet depth

Minor caving observed from approximately 10 to 13
n feet depth
A
<o 11— i
©
| o 12 — ]
4
° SEA Gray silty fine to coarse gravel with occasional sand (very dense, moist) 27| 2
2 13

Notes: See Figure A-1 for explanation of symbols.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to %2 foot.
Coordinates Data Source: Horizontal approximated based on Google Earth. Vertical approximated based on Topographic Survey.

Log of Test Pit TP-3
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Project: Pierce College Puyallup - STEM Building Design Services
Project Location: Puyallup, Washington
Project Number: 21342-002-01
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8_TESTPIT_1P_GEOTEC_%F

JUNE_2017.GLB/GEI8_

DF_STD_US,

Date:5/6/22 Path:P:\21\21342002\GINT\2134200201.GPJ DBLibrary/Library:GEOENGINEERS

4 N
Date Total Logged By OA Excavator See "Remarks" section for groundwater observed
4/5/2022 825 . )
Excavated Depth (ft) CheckedBy CRN | Equipment Volvo ECR88D Caving not observed
Surface Elevation (ft) 525 Easting (X) 1199720 Coordinate System WA State Plane South
Vertical Datum NAVD88 Northing (Y) 670600 Horizontal Datum NADS3 (feet)
\ V
f SAMPLE
g 3 v
c
e g|E § |3 £ MATERIAL 2| 2 REMARKS
s & | 2= 2 8 DESCRIPTION oS g
=l = | Dl op Lo = Sg =
© £ | £ S < 2% 23| 0
S 5 |= ISk Q =1 LEe|l o
) o |48 o 3 © <N} Ss5|cs
w a |~ al- S| 6O =o|io
X Xy Duff Approximately 6 inches forest duff
N 1 sm Brown silty fine to coarse sand with gravel and occasional organics
| oV 1 | (roots) (medium dense, moist) (weathered glacial till) i
Roots up to approximately 4 inches in diameter
n °.;{:‘) 2 — L ]
Roots extend to approximately 2 feet depth
1 - TrrT - - - " — " — — — — — — — — — — — — — — — — Moderate to rapid groundwater seepage observed
o SM Light brown-gray silty fine to coarse sand with gravel and occasional from approximately 2%/ to 3%2 feet
| & 3 B cobbles (medium dense, wet) 1
1 -
N Grades to with oxidation staining laminations at approximately 3% feet
| o 4— L i
S SM Gray with moderate oxidation staining silty fine to coarse sand with
| 5| gravel and occasional cobbles (dense, moist) (glacial till) _
1 -
G
| o 6— L i
| 4 7 L i
Grades to very dense, nearly wet, without oxidation staining
A
| o 86— L i
3

Notes: See Figure A-1 for explanation of symbols.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to %2 foot.
Coordinates Data Source: Horizontal approximated based on Google Earth. Vertical approximated based on Topographic Survey.

Log of Test Pit TP-4
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Project: Pierce College Puyallup - STEM Building Design Services
Project Location: Puyallup, Washington
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8_TESTPIT_1P_GEOTEC_%F

JUNE_2017.GLB/GEI8_

DF_STD_US,

Date:5/6/22 Path:P:\21\21342002\GINT\2134200201.GPJ DBLibrary/Library:GEOENGINEERS

4 N
Date 4/5/2022 Logged By OA Excavator See "Remarks" section for groundwater observed
Excavated CheckedBy CRN | Equipment Volvo ECR 88D Caving not observed

Surface Elevation (ft) Easting (X) 1199780 Coordinate System WA State Plane South
Vertical Datum Northing (Y) 670590 Horizontal Datum NADS3 (feet)

\ V

f SAMPLE
g 3 v

c
g glg § |® ¢ MATERIAL . REMARKS
s & lo = > 3 DESCRIPTION 0| T
g < |2 g |z| =% 25| .5
5 513 g3 |g| 28 25|<5
o o | Jaf G| 6G 2o |0
N Approximately 6 inches sod
o Brown silty fine to coarse sand with gravel, occasional cobbles and
| SV 1 organics (fine roots) (medium dense, moist) (weathered glacial till)
N
| oV 2 —
] 1
N D:I MC Roots extend to approximately 3 feet depth
> 3— West sidewall includes an isolated 1- to 2-foot-thick
zone of concentrated roots surrounded by black
_ stained soil
> Grades to wet
| o 4—] Slow to moderate groundwater seepage observed at|
approximately 4 feet depth on all four sides of
. - o Ry . excavation
] Gray with moderate oxidation staining silty fine to coarse sand with
> gravel and occasional cobbles (dense, moist) (glacial till)
| o 5—]
A
@ 6—
® Grades to without oxidation staining
| o 7
| 4 a4 A1
Gray silty fine to coarse gravel with sand and occasional cobbles (very
= dense, moist) a4 Approximately 1%/>-foot-diameter boulder removed
D:I 2 ~ from excavation
> SA §
| & 9— H
[ 4® 10— (
9 N
| o 11

Notes: See Figure A-1 for explanation of symbols.
The depths on the test pit logs are based on an average of measurements across the test pit and should be considered accurate to %2 foot.
Coordinates Data Source: Horizontal approximated based on Google Earth. Vertical approximated based on Topographic Survey. J

Log of Test Pit TP-5
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8_TESTPIT_1P_GEOTEC_%F

JUNE_2017.GLB/GEI8_

DF_STD_US,

Date:5/6/22 Path:P:\21\21342002\GINT\2134200201.GPJ DBLibrary/Library:GEOENGINEERS

4 N
Date Total Logged By OA Excavator See "Remarks" section for groundwater observed
Ex 4/5/2022 125 . .

cavated Depth (ft) CheckedBy CRN | Equipment Volvo ECR 88D Caving not observed
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Note: This report may not be reproduced, except in full, without written approval of GeoEngineers, Inc. Test results are applicable only to the specific sample on which they were
performed, and should not be interpreted as representative of any other samples obtained at other times, depths or locations, or generated by separate operations or processes.

The grain size analysis results were obtained in general accordance with ASTM C 136. GeoEngineers 17425 NE Union Hill Road Ste 250, Redmond, WA 98052
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1 INTRODUCTION

Grette Associates is under contract to prepare a wetland analysis report that summarizes
the critical areas reconnaissance performed in the northeast portion of Pierce College’s
Puyallup Campus (Figure 1).

The purpose of this critical areas report is to provide a summary of the two areas where the
proposed project will discharge stormwater as well as document all wetlands that are
located within 300 feet of Pierce College’s STEM project for conformance with Chapter
21.06 of the Puyallup Municipal Code (PMC).

Figure 1. Vicinity map

- -

GoogleEarth.__ 1= Sy g~ o
! Pierce College’s Puyallup Campus is highlighted in yellow.

2 FEATURE SUMMARY

A Grette Associates qualified wetland professional and a Grette Associates biologist visited
the campus on March 22, 2022 to identify any wetlands within 300 feet of the proposed
project site (Appendix A).

Grette Associates collected wetland delineation data and delineated one wetland feature
(Wetland A; Appendix A) that contained all three wetland criteria defined in the U.S. Army
Corps of Engineers (USACE) Federal Wetland Delineation Manual (1987), and the
USACE’s Regional Supplement to the Corps of Engineers Wetland Delineation Manual:
Western Mountains, Valleys, and Coast Region (Version 2.0) (2010). Wetland A was rated
Pierce College — Puyallup Campus: 3 April 2022
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according to PMC 21.06.910 and the Washington State Department of Ecology’s (Ecology)
Washington State Wetland Rating System for Western WA — 2014 Update (Hruby 2014).
A wetland delineation summary, field datasheets and wetland rating form are presented in
Appendices B, C and D, respectively. A summary of the delineated wetland is provided in
Table 1.

Given the substantial development (i.e., College Way) which serves as a buffer
interruption?, the proposed project will not impact Wetland A or its associated buffer.

Table 1. Wetland delineation summary

Cowardin Wetland
Feature Class? Hydrology Modifier HGM Class | Category Buffer Width®
A PEM/SS Seasonally Flooded and Depressional 11 80 ft.
Saturated

! Classification based on Cowardin et al. (1979).
2 Buffers are based on PMC 21.06.930.

3 BACKGROUND
3.1 Local Critical Areas Inventory

The City of Puyallup’s Public Data Viewer was queried to determine if there are any
wetlands mapped in the vicinity of the proposed project site. According the City’s database,
there is a wetland feature mapped north of Pierce College’s STEM project location
(Appendix D).

3.2 National Wetlands Inventory

The U.S. Fish and Wildlife Service’s National Wetlands Inventory (NWI) was queried to
determine if previously-identified wetlands are present within 300 feet of the project site
(USFWS 2022). According to the NWI Interactive Online Mapper, there were no wetlands
identified within 300 feet of the project site.

3.3 Sensitive Wildlife and Plants

The Washington Department of Fish and Wildlife’s (WDFW) Priority Habitats and Species
(PHS) database on-line mapper was queried to determine if state or federally listed fish or
wildlife species occur near the proposed project site (\WDFW 2022). According to the PHS
database, no priority species or habitats are mapped in the vicinity of the project site
(Appendix D).

The Washington Department of Natural Resources” (WDNR) Wetlands of High
Conservation Value mapper was queried to determine if the general campus area occurs in
a location reported to contain high quality natural heritage wetland occurrences or
occurrences of natural heritage features commonly associated with wetlands (WDNR
2022a). According to WDNR’s mapper, there are no records of rare plants or high-quality
native ecosystems occurring on or in the vicinity of the campus (Appendix D).

1 While Chapter 21.06 of the PMC does not address buffer interruptions, Grette Associates was informed
by the City’s Planning Division (C. Beale, personal communication, December 13, 2021). According to
the City’s peer-review specialist, it is best available science that substantial development (e.g., paved roads)
serve as a buffer interruption.
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3.4 State Water Classification System

The Washington Department of Natural Resources’ (WDNR) Mapping Tool on-line
mapper was queried to identify the water typing of any streams mapped by WDNR
(WDNR 2022b). According to WDNR, no stream features are mapped in the vicinity of
the campus (Appendix D).

3.5 Soil Information

According to the Natural Resources Conservation Service’s (NRCS) Web Soil Survey
(NRCS 2022a), the soils within the general assessed area consist of Everett very gravelly
sandy loam (0-8 percent slopes), Kapowsin gravelly ashy loam (0-6 percent slopes),
Kapowsin gravelly ashy loam (6-15 percent slopes), and Kapowsin gravelly ashy loam (30-
65 percent slopes). According to the NRCS, these mapped soils are not listed as hydric.

4 METHODS

The areas in the vicinity of the project site were traversed and data were collected to
confirm wetland boundaries. The identified wetland was delineated according to the
procedures described in the USACE’s Federal Wetland Delineation Manual (1987), and
the USACE’s Regional Supplement to the Corps of Engineers Wetland Delineation
Manual: Western Mountains, Valleys, and Coast Region (Version 2.0) (2010). Paired data
plots and soil test pits were excavated to evaluate wetland and upland conditions. Guidance
from the USACE’s Regional Supplement was used to evaluate the data at each data point.

The boundary of the wetland was established based on changes in vegetation, field
indicators of hydric soils, water levels at or below 12 inches, topographic changes, and best
professional judgment. Data plots were established in and adjacent to the wetland. The
location of the wetland boundary was defined by placement of florescent orange flagging
tape. The location of each data plot was defined by the placement of pink flagging tape.
The wetland boundary flagging was labeled alpha-numerically (i.e., A-2), where the letter
designates the wetland and the number designates the specific flag angle point. Please note
that only the southern extent of the wetland that is near the project site was flagged.

Plants were determined to be more or less associated with wetlands based on their wetland
indicator (FAC) status. The percent dominance for each plant strata was determined using
the 50-20 Rule, which is the recommended method for selecting dominant species from a
plant community in instances where quantitative data are available (USACE 2010). In
utilizing this rule, dominants are the most abundant species that individually or collectively
accounts for more than 50 percent of the total coverage of vegetation in the stratum plus
any other species that, by itself accounts for at least 20 percent of the total.

4.1 Hydrophytic Vegetation

The U.S. Fish and Wildlife Service (USFWS) and the NWI have established a rating
system that has been applied to commonly occurring plant species on the basis of their
frequency of occurrence in wetlands (Table 2). Species indicator status expresses the range
in which plants may occur in wetlands and non-wetlands (uplands). Under this system,
vegetation is considered hydrophytic when there is an indicator status of facultative (FAC),
facultative wetland (FACW) or obligate wetland (OBL) (Table 2). The hydrophytic
vegetation criterion for wetland determination is met when more than 50 percent of the
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dominant species in the plant community are FAC or wetter. The USACE’s National
Wetland Plant List (USACE 2020) was used to determine vegetation indicator status.

Table 2. Definitions for USFWS plant indicator status

Plant Indicator Status| Indicator Status Definition (Estimated Probability of Occurrence)
Category Abbreviation
Obligate Upland UPL Occur rarely (<1 percent) in wetlands, and almost always (>99
percent) in uplands
Facultative Upland FACU Occur sometimes (1 percent to <33 percent) in wetlands, but occur
more often (>67 percent to 99 percent) in uplands
Facultative FAC Similar likelihood (33 percent to 67 percent) of occurring in both
wetlands and uplands
Facultative Wetland FACW Occur usually in wetlands (>67 percent to 99 percent), but also occur
in uplands (1 percent to 33 percent)
Obligate Wetland OBL Occur almost always (>99 percent) in wetlands, but rarely occur in
uplands (<1 percent)
Not Listed NL Not listed due to insufficient information to determine status

4.2 Wetland Hydrology

Evidence of permanent or periodic inundation (water marks, drift lines, drainage patterns),
or soil saturation to the surface for 14 consecutive days or more during the growing season
meets the hydrology criterion. Oxidized root channels in the top 12 inches and hydrogen
sulfide are primary indicators and water-stained leaves and geomorphic position are
secondary indicators of wetland hydrology.

4.3 Hydric Soils

Soils that are saturated, flooded, or ponded long enough during the growing season to
develop anaerobic conditions in the upper soil horizons are considered hydric soils. Field
indicators include histosols, the presence of a histic epipedon, a sulfidic odor, low soil
chroma, and gleying. Soil conditions were compared to the Field Indicators of Hydric Soils
detailed in the USACE’s Regional Supplement.

5 PRECIPITATION ANALYSIS

The Puyallup 2.1 ESE, WA Weather Station (US1IWAPR0020) recorded no rainfall during
the day of the assessment (NOAA 2022). In the 14 days preceding the site assessment,
0.06 inches of rainfall was recorded at the station (NOAA 2022).

The total precipitation recorded at the Puyallup 2.1 ESE station from October 1, 2022
through March 22, 2022 (33.56 inches) was approximately 109 percent of the normal
rainfall (30.78 inches) that occurs during the same time (NOAA 2022).

Table 3 below presents an analysis of the appropriate NRCS WETS table (NRCS 2022b)
for the three months preceding the field investigation. Please note that the Puyallup 2.1
ESE weather station does not provide WETS data; therefore, the WETS data for McMillin
Reservoir (NWS Station 455224) was used. These two stations are located approximately
at the same distance from the project site and also situated at similar elevations.
Precipitation data from the McMillin Reservoir station was not used in this analysis
because the station did not have complete data for the month of February.
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Table 3. WETS precipitation analysis Puyallup 2.1 ESE

WETS Rainfall Measured
Preceding | Percentile! Rainfall2 | Conditions® | Condition | Month |,
Month (inches) ainta ONQILIONS™ |~y /2 g4 Weight alue
30% | 70% (inches)
March 3.53 5.00 5.10 Wet 3 3 9
February 3.12 5.58 0.75 Dry 1 2 2
January 3.76 6.62 7.65 Wet 3 1 3
Sum: | 14

LWETS percentile was populated from the McMillin Reservoir

2 Observed rainfall for the month (NOAA 2022)

3 Dry conditions are below 30% WETS table value, Normal conditions are between 30% and 70% of the WETS table
values, Wet conditions are above 70% of the WETS table value.

4 Dry equals a value of 1, normal equals a value of 2, wet equals a value of 3

5 Due to the timing of the site assessment, March precipitation results were included in this analysis.

Bins were established to determine the overall rainfall period during the field investigation;

drier (sum is 6-9), normal (sum is 10-14), wet (sum is 15-18). A sum of 14 indicates that
hydrologic conditions are normal.

6 WETLAND RESULTS
6.1 Wetland A

Wetland A is a palustrine emergent/scrub-shrub wetland the is situated in the northeast
portion of the campus (Appendix A). Wetland A is hydrogeomorphically classified as a
depressional wetland (Appendix D).

Vegetation within wetland A consist of red alder saplings (Alnus rubra, FAC), spiraea
(Spiraea douglasii, FACW), water parsley (Oenanthe sarmentosa, OBL) and reed canary
grass (Phalaris arundinacea, FACW). Also, skunk cabbage (Lysichiton americanus, OBL)
was observed in the wetland as well. The wetland vegetation observed largely supports
FACW and OBL species.

Soils observed within Wetland A were unconsolidated due to the high-water table and soil
saturation. Based on these conditions, soils were not able to be accurately evaluated;
however, it is Grette Associates’ professional opinion that the soils evaluated meets the
technical definition of hydric soils. Given the predominance of vegetation that generally
has an association with prolonged inundation and/or soil saturation as well as hydrology
indicators of prolonged inundation (e.g., algal mat) that were observed within the wetland,
the soils within Wetland A are likely saturated, flooded, or ponded long enough during the
growing season to develop anaerobic conditions in the upper soil horizons.

Wetland hydrology observed within the wetland consisted of shallow surface water, alga
mat present, saturation, and water table.

6.2 Stormwater Pond

According to the information provided to Grette Associates, there is a potential wetland
feature situated east of the project site and in one area where the project would discharge
stormwater. Based on Grette Associates’ assessment, the area mapped as potential wetland
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is a constructed stormwater pond that appears to collect stormwater from the eastern
portion of campus (Figures 2 and 3).

Per PMC 21.06.210, wetlands do not include those artificial wetlands intentionally created
from non-wetland sites which include, but not limited to, drainage ditches, grass-lined
swales, and detention facilities. Therefore, it is Grette Associates’ professional opinion,
that the stormwater pond is not classified as wetland and subject to the requirements
defined in Chapter 21.06 of the PMC.

Figure 2. Stormwater Pond Conveyance Features

T .-E& T T T TR

IThe photograph on the left captures the stormwater pond outlet pipe located in the southeastern portion of
the stormwater pond and the photograph on the right captures a stormwater catch basin located on top of the
earthen berm associated with the stormwater pond.

Figure 3. Stormwater Pond Conditions

6.3 Wetland Categorization

To determine the categorization of Wetland A based on function, the wetland classification
guidelines in Ecology’s wetland rating system (Hruby 2014) were used. Based on this
guidance, each wetland was given a score for each of three functions: Water Quality,
Hydrology, and Habitat (Table 4).
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Table 4. Wetland rating and categorization summary

Cowardin Water
Feature Class HGM Class | Quality | Hydrology | Habitat | Total Category
Wetland A| PEM/SS Depressional 8 6 5 19 11

Per Chapter 21.06 of the PMC, wetlands are subject to a buffer to protect the integrity and
function of said feature. According to PMC 21.06.930, Category Il wetlands providing
less than moderate habitat function and with high land use are subject to an 80-foot buffer.

6.4 Project Impacts and Stormwater Management

Per PMC 21.06.530, a critical areas report shall include a description of the proposed
stormwater management plan, an assessment of potential impacts to critical areas and their
associated buffers, and an analysis of mitigation measures taken to avoid and minimize
critical area impacts.

The proposed project will be constructed south of College Way which serves as a buffer
interruption®. As such, the proposed project will not impact Wetland A (north of College
Way) or its associated buffer and has therefore demonstrated that the proposed project has
implemented all measures to avoid and minimize wetland impacts. Please refer to the
stormwater analysis, or like document, that was submitted in support of the proposed
project which addresses the proposed stormwater discharge into Wetland A.

6.5 Regulatory Considerations

Wetlands are regulated by agencies at the local, state, and federal levels. At the local level,
wetlands and their associated buffers in the City of Puyallup are regulated under the City’s
critical areas ordinance (Chapter 21.06 of the PMC).

At the state level, wetlands are regulated by the Washington State Department of Ecology
through the federal Clean Water Act (Section 401). The requirement for a Water Quality
Certification from Ecology for wetland impacts is triggered by an applicant’s applying for
a federal Clean Water Act Section 404 permit from the USACE. Ecology may also issue
an Administrative Order through RCW 90.48 (Water Pollution Control Act), allowing
them wetland regulatory authority over Waters of the State without a federal nexus.

At the federal level, impacts (specifically dredging or filling) to wetlands are regulated by
the Environmental Protection Agency through the US Army Corps of Engineers. The
USACE administers the federal Clean Water Act (Section 404) for projects involving
dredging or filling in Waters of the US (lakes, streams, marine waters, and most non-
isolated wetlands).

While it is the regulatory agencies that make the final determination regarding
jurisdictional status, project proponents can infer jurisdiction using the guidance provided
by each agency or local government. This inference can be used to design a project based
on the anticipated regulatory constraints within the project area. However, it is the project
proponent’s responsibility to contact each potential regulating agency and confirm their
regulatory status and requirements.

2 C. Beale, personal communication, December 13, 2021).
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6.6 Disclaimer

The findings and conclusions documented in this report have been prepared for specific
application to this proposed project site. They have been developed in a manner consistent
with that level of care and skill normally exercised by members of the environmental
science profession currently practicing under similar conditions in the area. Our work was
also performed in accordance with the terms and conditions set forth in our proposal. The
conclusions and recommendations presented in this report are professional opinions based
on an interpretation of information currently available to us and are made within the
operation scope, budget, and schedule of this project. No warranty, expressed or implied,
is made. In addition, changes in government codes, regulations, or laws may occur.
Because of such changes, our observations and conclusions applicable to this site may need
to be revised wholly or in part.

Wetland boundaries are based on conditions present at the time of the site visit and
considered preliminary until the flagged wetland and/or drainage boundaries are validated
by the appropriate jurisdictional agencies. Validation of the boundaries by the regulating
agencies provide a certification, typically in writing, that the wetland boundaries verified
are the boundaries that will be regulated by the agencies until a specific date or until the
regulations are modified. Only the regulating agencies can provide this certification.

Since wetlands are dynamic communities affected by both natural and human activities,
changes in wetland boundaries may be expected. Because of such changes, our
observations and conclusions applicable to this site may need to be revised wholly or in
part.

7 BIOLOGIST QUALIFICATIONS
7.1 Janae Dinkins

Janae Dinkins is a Biologist with training in wetland delineation and ecologic restoration.
Janae also has professional experience in stream and buffer restoration, marine aquatic
sampling, mitigation monitoring, and fish and wildlife assessments.

Janae has earned Bachelors of Science degrees in Wildlife & Fisheries and Soil & Crop
Sciences from Texas A&M University.

For a list of representative projects, please contact her at Grette Associates.
7.2 Chad Wallin

Chad Wallin is a Biologist with extensive training in wetland science and ecology
restoration. Chad also has professional experience in stream and fish restoration, marine
monitoring, mitigation monitoring, and fish and wildlife assessments.

Chad has earned a Bachelor’s of Arts degree in Environmental Studies from the University
of Washington along with certificates in ecology restoration and wetland science.

For a list of representative projects, please contact him at Grette Associates.
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WETLAND A SUMMARY

Approximate
Size (sq. ft.):

Cowardin

Classification: PEM/SS

HGM

e Depressional
Classification?: P

Wetland

Category®: I

Wetland Buffer

Width*: 80t

Sample Plot
Total®:

Hydrophytic
Vegetation Yes
Present (Y/N)?

Hydric Soil

Indicator? Yes

Wetland
Hydrology Yes
Present?

Summary of Findings

The scrub-shrub area predominately consists of a spiraea (Spiraea douglasii)
) ) with an understory of native and non-native vegetation. The emergent area
Dominant Vegetation: | largely consists of reed canarygrass (Phalaris arundinacea) and skunk cabbage

(Lysichiton americanus).

The soils observed in Wetland A were unconsolidated and were note able to be

Soil Profile: accurately evaluated.

Primary Hydrological | Hydrologic support for Wetland A is primarily provided by high groundwater
Support: table and stormwater discharge.

Wetland Data Plot: Upland Data Plot:

Notes:

! Classification based on Cowardin et al. (1979).

2HGM classification based on Brinson, M.M. (1993).

8 Wetland rating was determined based on the guidelines defined in the local municipal code.

4 Wetland buffer was determined based on the local municipal code.

5 Sample plot total includes the collective amount of wetland and upland samples plots examined to define the wetland boundary.
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys, and Coast Region

Project Site: ?C e’f“-i '10 Du-«;z il _', \ g M City/County: P .'”"‘ "/_-J[ le Sampling Date: Jlz 22
Applicant/Owner: S State: L\AA‘Samplmg Point: 5 <\
_Investigator(s): [ _,L- 1|'- " . . Section, Township, Range:

Landform (hillslope, terrace, efc.): 5{ ‘T o Local relief (concave, convex, none):  __ Slope (%): —S/
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 [ (if no, explain in Remarks.)

Are Vegetaton [, Soil [0, orHydrology [, significantly disturbed? Are “Normal Circumstances” present? Yes KNO O
Are Vegetation [, Soil [, - orHydrology [, naturally problematic?

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegétation Present?
Hydric Soil Present? Yes O

Wetland Hydrology Present? Yes

Yes Yl _No O

Is the Sampled Area
within a Wetland?

Yes [1 No E;i\_

Remarks: SP-t viows Lo of .511u_ %ie/mu»\g,fq)“‘é

VEGETATION - Use scientific names of plants

Tree Stralﬂm (Plot size: 32\ ) ';’b(s:%l\";éer gog::‘;asl‘;t Ingi:;astor Dominance Test Worksheet:
) Species? Status
1. ll OBA' _Y_ Fac Number of Dominant Species 3 @)
2 ALRV 207 A FeC That Are OBL, FACW, or FAC: e
[R5 -
3. THIL S& N FAC Total Number of Dominant (7' ®
4. Species Across All Strata: N
50%» =__ ,20%=__ ( = Total Cover Percent of Dominant Species KZ (WB)
Sapling/Shrub Stratum (Plot size: -5 ) That Are OBL, FACW, or FAC:
L)
1 C:FAQU' ’ O/ Y &;U Prevalence Index worksheet:
2 Total % Cover of: Multiply by:
3. OBL species 1= ____
4 - I FACW species - x2=
5 S FAC species x3 = .
50% = , 20% = M = Total Cover FACU species x4 =
\
Herb Stratum (Plot size: _D ) UPL species X5 =
M s
1. (A A wgh ﬁﬁ? ) M _V P_AC @ Column Totals: A) —®
2. _pA08 fOZ' A o Prevalence Index=B/A=_____
3. Hydrophytic Vegetation Indicators:
4, O 1-Rapid Test for Hydrophytic Vegetation
5. %2 - Dominance Test is >50%
5. — o 3 - Prevalence Index is <3.0'

7. - JE— o 4 - Morphological Adaptations’ (Provide supporting
8. data in Remarks or on a separate sheet)
9. O 5-Wetland Non-Vascular Plants’
10. - — O Problematic Hydrophytic Vegetation! (Explain)
11.

= =} A . "Indicators of hydric soil and wetland hydrology must
0% 2% = & = Total Cover be present, unless disturbed or problematic.
Woody Vine Stratum (Plot size: )
1. R S
2. Hydrophytic
e ST = Total C Vegetation Yes ﬁL' No O

P e ki Present?

% Bare Ground in Herb Stratum

Remarks:

US Army Corps of Engineers

Western Mountains, Valleys, and Coast — Version 2.0




Project Site:

SOIL v

Sampling Point: 5 P -\

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist} % Type' Loc? Texture Remarks
g-4- 101€3/e. =y Sondss fonn
H-13't o)y (eof fomy 5ud _efsmlh gresal

Type: C= Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Indicators for Problematic Hydric Solls3:

O Histosol (A1) O Sandy Redox (S5) O 2 cm Muck (A10)

[0 Histic Epipedon (A2) O Stripped Matrix (S6) a Red Parent Material (TF2)

[0 Black Histic (A3) a Loamy Mucky Mineral (F1) (except MLRA 1) O Very Shallow Dark Surface (TF12)
O Hydrogen Sulfide (A4) a Loamy Gleyed Matrix (F2) | Other (Explain in Remarks)

O Depleted Below Dark Surface (A11) | Depleted Matrix (F3)

O Thick Dark Surface (A12) O Redox Dark Surface (F6)

O Sandy Mucky Mineral (S1) O  Depleted Dark Surface (F7) %Indicators of hydrophytic vegetation and
O  Sandy Gleyed Matrix (S4) O  Redox Depressions (F8) g
Restrictive Layer (If preﬁent):

Type: e g 10

Depth (inches): M-{ L\mé '”"" Hydric Solls Present? Yes (| No Ef,\
Remarks:

b vl olosuvadds

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minirf\Um- of one required; check all that apply)

Secondary Indicators (2 or more required)

O  Surface Water (A1) 1  Water-Stained Leaves (B9) O Water-Stained Leaves (B9)

[0 High Water Table (A2) {except MLRA 1, 2, 4A, and 4B) (MLRA 1, 2, 4A, and 4B)

O Saturation (A3) [0  SaltCrust (B11) [0 Drainage Pattems (B10)

O  Water Marks (B1) [0  Aquatic Invertebrates (B13) 0 Dry-Season Water Table (C2)

O Sediment Deposits (B2) O  Hydrogen Suliide Odor {(C1) [0 Saturation Visible on Aerial Imagery (C9)
O  Drift Deposits (B3) O Oxidized Rhizospheres along Living Roots (C3) 3 Geomorphic Position (D2)

O Algal Mat or Crust (B4) O  Presence of Reduced tron (C4) O shallow Aquitard (D3)

O  iron Deposits (B5) 0 Recent lron Reduction in Tilled Soils (C6) O FAC-Neutral Test (D5)

O Surface Soil Cracks (B6) O  Stunted or Stresses Plants (D1) {(LRR A) O Raised Ant Mounds (D6) (LRR A)
0  Inundation Visible on Aerial Imagery (B7) 0  Other (Explain in Remarks) [0 Frost-Heave Hummocks (D7)

[0 Sparsely Vegetated Concave Surface (B8) '

Field Observations:

Surface Water Present? Yes O No Depth (inches):
Water Table Present? Yes 0O No : Depth (inches):
Saturation Present? " .
(includes capillary fringe) Yes O No m’ Depth (inches):

Wetland Hydrology Present?

Yes [J No K

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

98\s  mand

US Army Corps of Engineers

Western Mountains, Valleys, and Coast — Version 2.0 '




WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys, and Coast Region

: S . &
Project Site: , E Mo @ \_/ E}Fg - {% H%ﬁ STM " City/Gounty: W Sampling Date: ‘3 gZZA— 2
Applicant/Owner: - Sp-z

State: laAé Sampling Point:

/ V]
Investigator(s): (alih . > Section, Township, Range:
Landform (hillslope, terrace, etc.): L)H- + / m/é’ ?’ UesClon r-h-"l- Local 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 O No O (i no, explain in Remarks.)
Are Vegetation [0, Soil [0, orHydrology [J, significantly disturbed? Are “Normal Circumstances” present? Yes M, No O
Are Vegetation [, Soil [, orHydrology [J, naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present? Yes K No O
. ’ ) Is the Sampled Area
Hydric Soil Present? » Yes No O |\ithin a Wetland? Yes %No (m|
Wetland Hydrology Present? ) Yes No OO
. \ 4
Remarks: 6?' T $W LJ/ NU CeJwal ol{' 5\(94'»4“,“&‘,— waA
VEGETATION - Use scientific names of plants
3 - -
Tree Straturn (Plot size: 50 ) .:\bsolute Doml_nant Icator Dominance Test Worksheet:
3 % Cover Sg%es? Status
1. PO qfﬁ 20" R TA—C_ Number of Dominant Species : 3 *)
2 ALR 15 r Eal | ThatAre OBL, FACW, or FAC: s
3 R —_— Total Number of Dominant 3 ®)
4. Species Across All Strata: —
50%=___ . 20%=___ . 365 =Total Cover Percent of Dominant Species / @% B
Sapling/Shrub Stratum (Plot size: 12 ) That Are OBL, FACW, or FAC: S
1. Prevalence Index worksheet:
2. = Total % Cove of: Muttiply by:
3. / I - OBL species L 1= __
4. 4 FACW species x2=
5. FAC species x3=
50% = ,20% = \ = Total Cover FACU species x4 =
Herb Stratum (Plot size: s ) UPL species x5 =
. »,
1. J0E ] M .M_ _FA_Q"J Column Totals: w —®
2. My, %vréﬁb EQZ Y _&,@ Prevalence Index = B/A =
3. Hydrophytic Vegetation Indicators:
4, O 1-Rapid Test for Hydrophytic Vegetation
5. ‘g_z - Dominance Test is >50%
6. = . 3 - Prevalence Index is <3.0'
7. _ —_— (] 4 - Morphological Adaptations’ (Provide supporting
8. 'y . data in Remarks or on a separate sheet)
9. B 5-Wetland Non-Vascular Plants’
10. . S = O  Problematic Hydrophytic Vegetation! (Explain)
11.
= ’ = _ 'Indicators of hydric soil and wetland hydrology must

50%= . 20%=___ ﬁ = Total Cover be present, unless disturbed or problematic.
Woody Vine Stratum (Plot size: )
1. S iy S
2 1 Hydrophytic
R oo o =p Vegetation Yes Ai/

o = 20%=__ _— e Gover Present? : '
% Bare Ground in Herb Stratum

Remarks:

US Army Corps of Engineers Western Mountains, Valleys, and Coast — Version 2.0




Project Site:
soiL

Sampling Point: 5?"11

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
{inches) Color (maist) % Color (moist) % Type' Loc? Texture Remarks
05 0@E7Z, 5D = sl
S-lg ISYRYL. 10 IS 108 L A 2l 54

|11

Type: C= Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2% ocation: PL=Pore Lining, M=Matrix

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

[0 Histosol (A1)
[0 Histic Epipedon (A2)
O Black Histic (A3)
[0 Hydrogen Sulfide (A4)
epleted Below Dark Surface (A11)
[0 Thick Dark Surface (A12)
O Sandy Mucky Mineral (S1)
O Sandy Gleyed Matrix (S4)

oooooooan

Sandy Redox (S5)

Stripped Matrix ($6)

Loamy Mucky Mineral (F1) (except MLRA 1)
Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Indicators for Problematic Hydric Soils3:
2 cm Muck (A10)
Red Parent Material (TF2)

-Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

oooanQ

*indicators of hydrophylic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present)u
16" .

Type:
Depth (inches):

Hydric Soils Present?

Yes No

..

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

E Surface Water (A1) O Water-Stained Leaves (B9) O Water-Stained Leaves (B9)

O High Water Table (A2) (except MLRA 1, 2, 4A, and 4B) (MLRA 1, 2, 4A, and 4B)

O Saturation (A3) [  SaltCrust (B11) [ Drainage Patterns (B10)

O  Water Marks (B1)" O Aqguatic Invertebrates (B13) [0 Dry-Season Water Table (C2)

[ Sediment Deposits (B2) O  Hydrogen Suffide Odor (C1) [0 Saturation Visible on Aerial Imagery (C9)
0  Drift Deposits (B3) [0 Oxidized Rhizospheres along Living Roots (C3) Geomo[’phic Position (DZ)

O  Algal Mat or Crust (B4) [0 Presence of Reduced iron (C4) [ Shallow Aquitard (D3)

[0 lIron Deposits (B5) [0 Recentlron Reduction in Tilled Soils (C6) [0 FAC-Neutral Test (D5)

O Surface Soil Cracks (B6) [0  Stunted or Stresses Plants (D1) (LRR A) [ Raised Ant Mounds (D6) (LRR A)
O  Inundation Visible on Aerial Imagery (B7) [0  Other (Explain in Remarks) ﬂ... Frost-Heave Hummocks (D7)

O Sparsely Vegetated Concave Surface {B8)

Field Observations:

Surface Water Present? Yes #\ No (] Depth (inches): _S¥fiuce @

Water Table Present? Yes O No ﬁ_ Depth (inches):

e teleeent Yes V/\ No O Depth (inches): e_ L Wetland Hydrology Present?

(includes capillary fringe)

Yes M No !

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:%‘> 5‘;"1_-9 U/ u“'a/ 3\\ ("7;/ CO-S\;‘/) b..Ljub‘)” MOB&'Q ba/dvu\
© i la ok (123" fiep) w] 24" o gk

US Amy Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

| ..!
Project Site: 7% —\P M City/County: mﬂ.va.-s b/ Presn .- Sampling Date: 2/2¢

Applicant/Owner: ' " state: WAV Sampling Point: Sf-3
Investigator(s): (Aa uM . s Section, Township, Range:

Landform (hillslope, terrace, etc.): 4;[» jr/ Slora Local relief (concave, convex, none):  _____ Slope (%): iz__:
Subregion (LRR): I Lat: Long: Datum:

Soil Map Unit Name: NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes a No O (i no, explain in Remarks.)

AreVegetaton [0, Soil [, orHydrology [, significantly disturbed? Are “Normal Circumstances” present? Yes ﬁ\ No O _
Are Vegetaion [0, Soil [, or Hydrology [0, naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes §L_,No a g

Hydric Soil Present? Yes O No JE[ iR el Yes 0O NOLB/\
S

Wetland Hydrology Present? Yes O No ;t';é

Remarks: SP 2 “’*—-MM e 31;..:\..“.,.,1.&, Q_,\u.l:l— JL.,LJ)SQL.,W o4 ML(,.-J
503 solln of oo lowoliny

VEGETATION = Use scientific names of plants

Tree Stratum (Plot size: 30" ) Qb(sg\l;;er ??é’:;t Isng't‘:f:m Dominance Test Worksheet:
1. AL EU _q_@ ’ T P Number of Dominant Species *)
2 _ THR 0% Y Fat | ThatAre OBL, FACW, or FAC: e
3. J— - Total Number of Dominant H ®
4. Species Across All Stra;a:
50%=____,20%= S0% = Totai Cover Percent of Dominant Species oy 4 AB)
Saplina/Shrub Stratum (Plot size: ls ) That Are OBL, FACW, or FAC:
} &
i. Yooy K Y B Prevalence Index worksheet:
2 Total % Cover of: Multiply by:
3. OBL species x1=
4 FACW species X2 =
5 FAC species x3= i
50% = ,20% = | L =Total Cover FACU species X4 =
Herb Stratum (Plot size: 3 ) UPL species x5 =
1 s“'*’::"“‘;‘ Alodd\e z,a?: e _‘r Column Totals: ) _®
2 Prevalence Index = B/A =
3 Hydrophytic Vegetation Indicators:
4. 1 1 - Rapid Test for Hydrophytic Vegetation
5. - Dominance Test is >50%
6 J— e O  3- Prevalence Index is <3.0"
7 R JE— O 4 - Morphological Adaptations' (Provide supporting
8 data in Remarks or on a separate sheet)
9 O 5- Wetland Non-Vascular Plants!
10. S - O problematic Hydrophytic Vegetation' (Explain)
1.
_ _ 4 _ ‘Indicators of hydric soil and wetland hydrology must
S0%=__ . 20%=__ —ZQ—( gl Gover be present, unless disturbed or problematic.
Woody Vine Stratum (Plot size: ___~ )
1.
Hydrophytic

2. . R

o . = Total C Vegetation Yes Ey No O
50% = , 20% = = Total Cover Present?
% Bare Ground in Herb Stratum
Remarks:

US-Army Corps of Engineers Western Mountains, Valleys, and Coast — Version 2.0



Project Site:

SOIL Sampling Point: __5_’?-‘ 5
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (mois}) % Color.(moist) % Type' Loc? Texture Remarks
O~ (0XKYs @0 T ___ / __
L2 e X S 74 Kﬂ-{/& sz L At aﬂﬁ[w_

"Type: C= Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Indicators for Problematic Hydric Soils3:

[0 Histosol (A1) O  Sandy Redox (S5) O  2cmMuck (A10)

[0 Histic Epipedon (A2) [0  Stripped Matrix (S6) | Red Parent Material (TF2)

O Black Histic (A3) O Loamy Mucky Mineral (F1) (except MLRA 1) 0  Very Shallow Dark Surface (TF12)

[0 Hydrogen Sulfide (A4) ] Loamy Gleyed Matrix (F2) (| Other (Explain in Remarks)

O Depleted'Below Dark Surface (A11) O Depleted Matrix (F3)

[0  Thick Dark Surface (A12) O Redox Dark Surface (F8)

O  sandy Mucky Mineral (S1) O  Depleted Dark Surface (F7) ®Indicators.of hydrophytic vegetation and

O  Sandy Gleyed Matrix (S4) [  Redox Depressions (F8) pavacig b o o

Restrictive Layer (if present):

Type: D

Depth (inches): ’ Hydric Soils Present? Yes | No \-ﬂ'
Remarks: =
HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

O Surface Water (A1) - OO .. Water-Stained Leaves (BS) O Water-Stained Leaves (B9)
[0  High Water Table (A2) (except MLRA 1, 2, 4A, and 4B) (MLRA 1, 2, 4A, and 4B)
O  Saturation (A3) _;'Ij Salt Crust (B11) O Drainage Pattems (B10)
O  water Marks (B1) O  Aquatic Inveriebrates (B13) O Dry-Season Water Table (C2)
O Sediment Deposits (B2) O  Hydrogen Sulfide Odor (C1) O Saturation Visible on Aerial Imagery (C9)
O  Drift Deposits (B3) [0  Oxidized Rhizospheres along Living Roots (C3) [0 Geomorphic Position (D2)
[O  Algal Mat or Crust (B4) O Presence of Reduced iron (C4) O Shallow Aquitard (D3)
O  Iron Deposits (BS) O  Recent Iron Reduction in Tilled Soils (C6) [0 FAC-Neutral Test (D5)
O  Surface Soil Cracks (B6) a Stunted or Stresses Plants (D1) (LRR I-_\) [0 Raised Ant Mounds (D8) (LRR A)
O Inundation Visible on Aerial Imagery (B7) {1  Other (Explain in Remarks) O Frost-Heave Hummocks (D7)
O Sparsely Vegetated Concave Surface (B8)
Field Observations:
Surface Water Present? Yes DO No Depth (inches): __
Water Table Present? Yes O No Depth (inches):
(Sir?tt:llll:gggnc:;ﬁ;?ct;:’inge) Yes o No Depth (inches): Wetland Hydrology Present? Yes O No /Eﬂ:\
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: g '
Remarks: \
56\ Mo
US Army Corps of Engineers Westermn Mountains, Valleys, and Coast — Version 2.0




WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys and Coast Reglon

Project Site: D\u Gl ,la,u_ P .a/H. i STEA City/County: 1 ﬂem— Sampling Date: ZZz1
Applicant’Owner: ' State: Uﬁjf Sampling Point: SP-4i
Investigator(s): LA Section, Township, Range:

Landform (hillslope, terrace, etc.): D:—“r:;:. =5 -’t A Local 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 o " O (if no, explain in Remarks.)

Are Vegetation [0, Soil [, or Hydrology [0, significantly disturbed? Are “Normal Circumstances” present? Yyes [ No O
Are Vegetation [, Scil [, orHydrology [, naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, |mportant features, etc.

Hydrophytic Vegetation Present? Yes ,ﬁ No O
Hydric Soil Present? B N O m:l‘;s:",‘v‘g:;‘:l:;“ Yes ?Q.No ]
Wetland Hydrology Present? ves N0 O

Remarks: ﬂ)_L,\ 5\’,\_,-”!9_,,/ ,_)r/ 50“‘4(“ P‘”"h“" ol, (»mH.J

VEGETATION - Use scientific names of plants

Tree Stratum (Plot size: _3__) Qbéolute gomlnan,t Isntd |tca . Dominance Test Worksheet:
QU h Cover  Species? atus
1. L —é@ I FAC Number of Dominant Species 3 A
2. That Are OBL, FACW, or FAC: —
3. _— J— Total Number of Dominant 3 ®)
4. Species Across All Strata: e
50%=____ 20%=___ LIz =Total Cover Percent of Dominant Species I (AB)
Sapling/Shrub Stratum (Plot size: jS ) That Are OBL, FACW, or FAC: ==
1. Prevalence Index worksheet:
2. . Total % Cover of: Multiply by:
3. / OBL species x1=
4. FACW species X2 =
5 R FAC species e x3=  _____
50% = ,20% = = Total Cover FACU species R x4= _____
]
Herb Stratum (Plot size: S ) _ UPL species x5= -
1. _ PAR voi Y FAUS | Golumn Totals: @ —®
2. _DESA ZOZ I oBL. Prevalence index = B/A =
3. ' Hydrophytic Vegetation Iindicators:
4. O - 1 - Rapid Test for Hydrophytic Vegetation
5. L 2- Dominance Testis >50%
6. e . O  3-Prevalence Index is <3.0" -
7. R — O 4 - Morphological Adaptations’ (Provide supporting
8. data in Remarks or on a separate sheet) -
9. : O 5-Wetland Non-Vascular Plants’
10. S _— O  Problematic Hydrophytic Vegetation® (Explain)
11. o I
- . Z . ‘Indicators of hydric soil and wetland hydrology must
50%=____20%= Léf Total Cover be present, unless disturbed or problematic.
Woody Vine Stratum (Plot size: )
1. i —
Hydrophytic
2.
Vegetation Yes ‘IIZ v No
50% = ,20% = = Total Cover e9 o
Present?
% Bare Ground in Herb Stratum HQZ

\>\

Lcmankf
&cucj S P lo

51 ;anuDe& aufe Sm.\)»b on ~ Mo M;ﬂ

Remarks:

5)0-16'@#\ \'\%%“\1 9, melrl\‘\‘ o ()’
('A' J&aykuz, o ‘&’(p&;& As -~ '@.$U\l

US Army Corps of Engineers

Western Mountains, Valleys, and Coast — Version 2.0

-,




Project Site:

SOIL Sampling Point. _ ) P'L\
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
/"'/-

— =

"Type: C= Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. ZLocation: PL=Pore Lining, M=Matrix

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:
O Histosol (A1) O Sandy Redox (S5) O  2cmMuck (A10)

O Histic Epipedon (A2) O Stripped Matrix (S6) ]} Red Parent Material (TF2)

O  Black Histic (A3) O Loamy Mucky Mineral (F1) (except MLRA 1) ] Very Shallow Dark Surface (TF12)
O Hydrogen Sulfide (A4) O Loamy Gleyed Matrix (F2) ;ﬁ/ Other (Explain in Remarks)

O Depleted Below Dark Surface (A11) a Depleted Matrix (F3)

[0 Thick Dark Surface (A12) O Redox Dark Surface (F6)

O sandy Mucky Mineral (S1) O  Depleted Dark Surface (F7) 3Indicators of hydrophytic vegetation and
O Sandy Gleyed Matrix (S4) O  Redox Depressions (F8) :;:Z:%gg:gg%::ﬁ;&i&?: .
Restrictive Layer (if present):

Type: -

Depth (inches): __ Hydric Soils Present? Yes }P’ No O
Remarks:

Sols uncostll die do bbbl -4 sdodn-
Vor FAUO «d OBL S@zc\“cs obw«Q mﬁgwyas‘i}wv oi\y NLL, P = LV-OrM 5&\ a@a:d“““"

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
1  Surface Water (A1) 0  water-Stained Leaves (B9) 0 Water-Stained Leaves B9y ;. -

O High Water Table (A2) (except MLRA 1, 2, 4A, and 4B) (MLRA 1, 2, 4A, and 4B) . 1

O Saturation (A3) O  SsaltCrust (B11) [0 Drainage Patterns (B10)

[0 water Marks (B1) [0 Aquatic Invertebrates (B13) [0 Dry-Season Water Table (C2)

O Sediment Deposits (B2) [0 Hydrogen Sulfide Odor (C1) [0 Saturation Visible on Aerial Imagery (C9)
O  Drift Deposits (B3) [0  Oxidized Rhizospheres along Living Roots (C3) O Geomorphic Position (D2)
Fa Algal Mat or Crust (B4) O  Presence of Reduced Iron (C4) O Shallow Aquitard (D3)

O tron Deposits (B5) a Recent Iron Reduction in Tilled Soils (C6) O FAC-Neutral Test (D5)

O  Surface Soil Cracks (B6) O  Stunted or Stresses Plants (D1) (LRR A) [0 Raised Ant Mounds (D6) (LRR A)
O Inundation Visible on Aerial Imagery (B7) 0  Other (Explain in Remarks) [0 Frost-Heave Hummocks (D7)

O Sparéely Vegetated Concave Surface (B8) :

Field Observations:
: AR D)
Surface Water Present? Yes No [ Depth (inches): =
Water Table Present? Yes No a Depth (inches); 5@:&4

Saturation Present? ) . X M
(includes capillary fringe) Ee @/ No [ Depth (inches): —ﬁ'—'d“&" REndllydrciogy Eresent? Yes o [

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

D ool b o]l ok

US Army Corps of Engineers Western Mountains, Valleys, and Coast — Version 2.0




PIERCE COLLEGE-PUYALLUP CAMPUS:
STEM PROJECT

WETLAND ANALYSIS REPORT

APPENDIX D: WETLAND RATING FORM

Pierce College — Puyallup Campus: D April 2022
STEM Project Grette Associates, LLC
Wetland Analysis Report



Wetland name or number A

RATING SUMMARY — Western Washington

Name of wetland (or ID #): PC-Pierce College- STEM Date of site visit: ©***
Rated by J. Dinkins Trained by Ecology?Yes |:|_NO Date of training 2021

HGM Class used for rating D€pressional |EI Wetland has multiple HGM classes?[_Jv [vV'] N

NOTE: Form is not complete without the figures requested (figures can be combined).
Source of base aerial photo/map Google

OVERALL WETLAND CATEGORY !!l |EI (based on functions or special characteristicsg)

1. Categorv.of wetland based on FUNCTIONS

Category | — Total score =23 - 27
Score for each
Category Il — Total score =20-22 function based
v'| category Ill - Total score =16 - 19 ?;?»(;c,:'grsee
Category IV — Total score =9 - 15 I(f%e;r of ratings
FUNCTION Improving | Hydrologic Habitat important)
Water Quality 9=HHH
Circle the appropriate ratings 8= H’H,M
Site Potential HEOMOLO | HO ME LOHO M LO 7=H,H,L
Landscape Potential |HCO ML | HE MO LO| HO MO LE 7 =H,M,M
Value HA MOLO|HO MO L@A| HO ME LO| TOTAL 6=HM,L
6 = M,M,M
Score Based on
5=H,LL
Ratings 8 B 6 IZI ° |ZI 19 5=M,M,L
4=M,LL
3=LLL
2. Category based on SPECIAL CHARACTERISTICS of wetland
CHARACTERISTIC CATEGORY
Estuarine 10 ung
Wetland of High Conservation Value 1]
Bog 1]
Mature Forest 1]
Old Growth Forest 1]
Coastal Lagoon 1] 1]
Interdunal IOIIO g vo
None of the above /
Wetland Rating System for Western WA: 2014 Update 1

Rating Form - Effective January 1, 2015



Wetland name or number A

Maps and figures required to answer questions correctly for

Western Washington

Depressional Wetlands

Map of: To answer questions: Figure #
Cowardin plant classes D13,H1.1,H14 Fig. 1
Hydroperiods D1.4,H1.2 Fig. 2
Location of outlet (can be added to map of hydroperiods) D1.1,D4.1 Fig. 2
Boundary of area within 150 ft of the wetland (can be added to another figure) D2.2,D5.2 Fig. 1
Map of the contributing basin D4.3,D5.3 Fig. 3
1 km Polygon: Area that extends 1 km from entire wetland edge - including H2.1,H2.2,H2.3 .
polygons for accessible habitat and undisturbed habitat Flg' 4
Screen capture of map of 303(d) listed waters in basin (from Ecology website) D3.1,D3.2 Fig. 5
Screen capture of list of TMDLs for WRIA in which unit is found (from web) D33 Fig. 6/7
Riverine Wetlands

Map of: To answer questions: Figure #
Cowardin plant classes H1.1,H1.4

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 another 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,H22,H2.3

polygons for accessible habitat and undisturbed 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 unit is found (from web) R3.2,R3.3

Lake Fringe Wetlands

Map of: To answer questions: Figure #
Cowardin plant classes L1.1, L41,H1.1,H1.4

Plant cover of trees, shrubs, and herbaceous plants L1.2

Boundary of area within 150 ft of the wetland (can be added to another figure) L2.2

1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H2.2,H2.3

polygons for accessible habitat and undisturbed 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) L3.3

Slope Wetlands

Map of: To answer questions: Figure #
Cowardin plant classes H1.1,H1.4

Hydroperiods H1.2

Plant cover of dense trees, shrubs, and herbaceous plants S1.3

Plant cover of dense, rigid trees, shrubs, and herbaceous 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
polygons for accessible habitat and undisturbed habitat

H21,H22,H23

Screen capture of map of 303(d) listed waters in basin (from Ecology website)

$3.1,5§3.2

Screen capture of list of TMDLs for WRIA in which unit is found (from web)

S$3.3

Wetland Rating System for Western WA: 2014 Update
Rating Form - Effective January 1, 2015




Wetland name or number A

HGM Classification of Wetlands in Western Washington

For questions 1-7, the criteria described must apply to the entire unit being rated.

If the hydrologic criteria listed in each question do not apply to the entire unit being rated, you
probably have a unit with multiple HGM classes. In this case, identify which hydrologic criteria in
questions 1-7 apply, and go to Question 8.

1. Are the water levels in the entire unit usually controlled by tides except during floods?

v INO-goto2 YES - the wetland class is Tidal Fringe - go to 1.1

1.1 Is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per thousand)?

NO - Saltwater Tidal Fringe (Estuarine) 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 wetland and is not scored. This method cannot be used to
score functions for estuarine wetlands.

2. The entire wetland unit is flat and precipitation is the only source (>90%) of water to it. Groundwater
and surface water runoff are NOT sources of water to the unit.

v INO-goto3 YES - The wetland class is Flats

If your wetland can be classified as a Flats wetland, use the form for Depressional wetlands.

3. Does the entire wetland unit meet all of the following criteria?
L_IThe vegetated part of the wetland is on the shores of a body of permanent open water (without an
ClTh g d fth land i he sh fabody of ith y
plants on the surface at any time of the year) atleast 20 ac (8 ha) in size;
L_IAt least 30% of the open water area is deeper than 6.6 ft (2 m).
LAt least 30% of th is d han 6.6 ft (2

v [NO-goto4 YES - The wetland class is Lake Fringe (Lacustrine Fringe)

4. Does the entire wetland unit meet all of the following criteria?
[ ] The wetland is on a slope (slope can be very gradual),
[ The water flows through the wetland in one direction (unidirectional) and usually comes from
seeps. It may flow subsurface, as sheetflow, or in a swale without distinct banks,
L] The water leaves the wetland without being impounded.

v [NO-goto5 YES - The wetland class is Slope

NOTE: Surface water does not pond in these type of wetlands except occasionally in very small and
shallow depressions or behind hummocks (depressions are usually <3 ft diameter and less than 1 ft
deep).

5. Does the entire wetland unit meet all of the following criteria?
[ The unitisina valley, or stream channel, where it gets inundated by overbank flooding from that
stream or river,
gThe overbank flooding occurs at least once every 2 years.

Wetland Rating System for Western WA: 2014 Update 3
Rating Form - Effective January 1, 2015



Wetland name or number

v

A

NO-goto6 YES - The wetland class is Riverine
NOTE: The Riverine unit can contain depressions that are filled with water when the river is not
flooding

[s the entire wetland unit in a topographic depression in which water ponds, or is saturated to the
surface, at some time during the year? This means that any outlet, if present, is higher than the interior
of the wetland.

NO -goto7 v |YES - The wetland class is Depressional

[s the entire wetland unit located in a very flat area with no obvious depression and no overbank
flooding? The unit does not pond surface water more than 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 YES - The wetland class is Depressional

Your wetland unit seems to be difficult to classify and probably contains several different HGM
classes. For example, seeps at the base of a slope may grade 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 QUESTIONS 1-7 APPLY TO DIFFERENT
AREAS IN THE UNIT (make a rough sketch to help you decide). Use the following table to identify the
appropriate class to use for the rating system if you have several HGM classes present within the
wetland unit being scored.

NOTE: Use this table only if the class that is recommended in the second column represents 10% or
more of the total area of the wetland unit being rated. If the area of the HGM class listed in column 2
is less than 10% of the unit; classify the wetland using the class that represents more than 90% of the
total area.

HGM classes within the wetland unit HGM class to
being rated use in rating
Slope + Riverine Riverine
Slope + Depressional Depressional
Slope + Lake Fringe Lake Fringe
Depressional + Riverine along stream Depressional
within boundary of depression
Depressional + Lake Fringe Depressional
Riverine + Lake Fringe Riverine
Salt Water Tidal Fringe and any other Treat as
class of freshwater wetland ESTUARINE

Ifyou are still unable to determine which of the above criteria apply to your wetland, or if you have
more than 2 HGM classes within a wetland boundary, classify the wetland as Depressional for the
rating.

Wetland Rating System for Western WA: 2014 Update 4
Rating Form - Effective January 1, 2015



Wetland name or number A

DEPRESSIONAL AND FLATS WETLANDS

Water Quality Functions - Indicators that 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 wetland:
Wetland is a depression or flat depression (QUESTION 7 on key) with no surface water leaving it (no outlet).
points = 3
Wetland has an intermittently flowing stream or ditch, OR highly constricted permanently flowing outlet.
points = 2 []
Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing  points =1 []
Wetland is a flat depression (QUESTION 7 on key), whose outlet is a permanently flowing ditch. points = 1 []

D 1.2. The soil 2 in below the surface (or duff layer) is true clay or true organic (use NRCS definitions).Yes=4 No =0

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 > !/.0 of area points =1 []
Wetland has persistent, ungrazed plants </, of area points =0 []

D 1.4. Characteristics of seasonal ponding or inundation:

This is the area that is ponded for at least 2 months. See description in manual.

Area seasonally ponded is > % total area of wetland points = 4 4 IEI
Area seasonally ponded is > % total area of wetland points =2 []
Area seasonally ponded is < % total area of wetland points = 0 []

TotalforD 1 Add the points in the boxes above 12

Rating of Site Potential Ifscoreis: [d12-16=H [6-11=m [o0-5=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? Yes=1 No=0 1 |ZI

D 2.2.Is > 10% of the area within 150 ft of the wetland in land uses that generate pollutants? Yes=1 No=0 1 E

D 2.3. Are there septic systems within 250 ft of the wetland? Yes=1 No=0 0 |Z|

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? 0 IZI
Source Yes=1 No=0

Total for D 2 Add the points in the boxes above 2

Rating of Landscape Potential If scoreis: 013 or4=H 1or2=M [JO0=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=1 No=0 0 |ZI
D 3.2. Is the wetland in a basin or sub-basin where an aquatic resource is on the 303(d) list? Yes=1 No=0 1 E
D 3.3. Has the site been identified in a watershed or local plan as important for maintaining water quality (answer YES 2 Izl
if there is a TMDL for the basin in which the unit is found)? Yes=2 No=0
Total for D 3 Add the points in the boxes above 3
Rating of Value Ifscoreis: [d2-4=H O1=m [Oo=L Record the rating on the first page
Wetland Rating System for Western WA: 2014 Update 5
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A

Wetland name or number

DEPRESSIONAL AND FLATS WETLANDS

Hydrologic Functions - Indicators that the site functions to reduce flooding and stream degradation

D 4.0. Does the site have the potential to reduce flooding and erosion?

D 4.1. Characteristics of surface water outflows from the wetland:

Wetland is a depression or flat depression with no surface water leaving it (no outlet) points = 4[]
Wetland has an intermittently flowing stream or ditch, OR highly constricted permanently flowing outletpoints = 2|
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, surface outlet that is permanently flowing points = 0[]

14 [+]

D 4.2. Depth of storage during wet periods: Estimate the height of ponding above the bottom of the outlet. For wetlands
with no outlet, measure from the surface of permanent 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 []
Wetland is flat but has small depressions on the surface that trap water points = 1[]
Marks of ponding less than 0.5 ft (6 in) points = 0[]

3 [

D 4.3. Contribution of the wetland to storage in the watershed: Estimate the ratio of the area of upstream basin
contributing surface water to the wetland to the area of the wetland unit itself.

The area of the basin is less than 10 times the area of the unit points =5[]
The area of the basin is 10 to 100 times the area of the unit points = 3 3 |EI
The area of the basin is more than 100 times the area of the unit points = 0[]
Entire wetland is in the Flats class points =5[]
Total for D 4 Add the points in the boxes above 10
Rating of Site Potential If scoreis: []12-16=H [d6-11=m [Jo-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? Yes=1 No=0

D 5.2.1s >10% of the area within 150 ft of the wetland in land uses that generate excess runoff? Yes=1 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 No=0
Total forD 5 Add the points in the boxes above 3
Rating of Landscape Potential Ifscoreis: [[13=H [1or2=m [Co=1 Record the rating on the first page

D 6.0. Are the hydrologic functions provided by the site valuable to society?

D 6.1. The unit is 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 down-gradient into areas where flooding has
damaged human or natural resources (e.g., houses or salmon redds):

e  Flooding occurs in a sub-basin that is immediately down-gradient of unit. points = 2 []
e Surface flooding problems are in a sub-basin farther down-gradient. points = 1[] 0 |E|
Flooding from groundwater is an issue in the sub-basin. points = 1[]
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 Wetland contains no outlet. points = 0
There are no problems with flooding downstream of 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? 0 |EI
Yes=2 No=0
Total for D 6 Add the points in the boxes above 0
Rating of Value If score is:Q2-4 =H gl =M [do-=1 Record the rating on the first page
Wetland Rating System for Western WA: 2014 Update 6
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Wetland name or number

A

These questions apply to wetlands of all HGM classes.

HABITAT FUNCTIONS - Indicators that site functions to provide important habitat

H 1.0. Does the site have the potential to provide habitat?

H1.1.

Structure of plant community: Indicators are Cowardin classes and strata within the Forested class. Check the
Cowardin plant classes in the wetland. Up to 10 patches may be combined for each class to meet the threshold
of % ac or more than 10% of the unit if it is smaller than 2.5 ac. Add the number of structures checked.

gAquatic bed 4 structures or more: points = 4
Emergent 3 structures: points = 2
Scrub-shrub (areas where shrubs have > 30% cover) 2 structures: points = 1
gForested (areas where trees have > 30% cover) 1 structure: points =0

If the unit has a Forested class, check if:
O The Forested class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous, moss/ground-cover)
that each cover 20% within the Forested polygon

H1.2.

Hydroperiods
Check the types of water regimes (hydroperiods) present within the wetland. The water regime has to cover
more than 10% of the wetland or % ac to count (see text for descriptions of hydroperiods).

_[ permanently flooded or inundated 4 or more types present: points =3
_[4] seasonally flooded or inundated 3 types present: points = 2
_[O occasionally flooded or inundated 2 types present: points = 1
_[4] saturated only 1 type present: points = 0

_[ permanently flowing stream or river in, or adjacent to, the wetland

_[ seasonally flowing stream in, or adjacent to, the wetland

_[ Lake Fringe wetland 2 points
_[ Freshwater tidal wetland 2 points

H1.3.

Richness of plant species

Count the number of plant species in the wetland that cover at least 10 ft’.

Different patches of the same species can be combined to meet the size threshold and you do not have to name
the species. Do not include Eurasian milfoil, reed canarygrass, purple loosestrife, Canadian thistle

If you counted: > 19 species points = 2
5-19 species points =1
< 5 species points =0

H1.4.

None = 0 points [] Low = 1 point Moderate = 2 points []

All three diagrams m
in this row
are HIGH = 3points[]

Interspersion of habitats

Decide from the diagrams below whether interspersion among Cowardin plants classes (described in H 1.1), or
the classes and unvegetated areas (can include open water or mudflats) is high, moderate, low, or none. If you
have four or more plant classes or three classes and open water, the rating is always high.

D e

Wetland Rating System for Western WA: 2014 Update 13
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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.

_[4 Large, downed, woody debris within the wetland (> 4 in diameter and 6 ft long).

_[4 standing snags (dbh > 4 in) within the wetland

_[ undercut banks are present for at least 6.6 ft (2 m) and/or overhanging plants extends at least 3.3 ft (1 m)
over 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)

At least % 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 for list of

strata)
Total forH 1 Add the points in the boxes above 7
Rating of Site Potential If scoreis: [115-18=H [[17-14=m [Jo-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 that directly abuts wetland unit).
Calculate: % undisturbed habitat 773 + [(% moderate and low intensity land uses)/2]0% = 7.73 9
If total accessible habitat is:
>'/5(33.3%) of 1 km Polygon points = 3 1 |Z|
20-33% of 1 km Polygon points = 2
10-19% of 1 km Polygon points =1
< 10% of 1 km Polygon points =0
H 2.2. Undisturbed habitat in 1 km Polygon around the wetland.
Calculate: % undisturbed habitat % + [(% moderate and low intensity land uses)/2]721 = 3288 9%
Undisturbed habitat > 50% of Polygon points = 3
Undisturbed habitat 10-50% and in 1-3 patches points = 2 1 B
Undisturbed habitat 10-50% and > 3 patches points =1
Undisturbed habitat < 10% of 1 km Polygon points =0
H 2.3. Land use intensity in 1 km Polygon: If
>50% of 1 km Polygon is high intensity land use points = (- 2) -2 |EI
<50% of 1 km Polygon is high intensity points = 0
Total for H 2 Add the points in the boxes above 0
Rating of Landscape Potential If score is:ﬂ4-6 =H ﬂ1-3 =M < 1=L Record the rating on the first page

H 3.0. Is the habitat provided by the site valuable to society?

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]

It has 3 or more priority habitats within 100 m (see 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

It has been categorized as an important habitat site in a local or regional comprehensive plan, in a

Shoreline Master Plan, or in a watershed plan

Oooboo

Site has 1 or 2 priority habitats (listed on next page) within 100 m points = 1[/]

Site does not meet any of the criteria above points = 0[]
Rating of Value If score is:gz =H ﬂl =M QO =L Record the rating on the first page
Wetland Rating System for Western WA: 2014 Update 14
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WDFW Priority Habitats

Priority habitats listed by WDFW (see complete descriptions of WDFW priority habitats, and the counties in which they can
be found, in: Washington Department of Fish and Wildlife. 2008. Priority Habitat and Species List. Olympia, Washington.

177 pp. http://wdfw.wa.gov/publications/00165/wdfw00165.pdf or access the list from here:

http://wdfw.wa.gov/conservation/phs/list/)

Count how many of the following priority habitats are within 330 ft (100 m) of the wetland unit: NOTE: This question is
independent of the land use between the wetland unit and the priority habitat.

— Aspen Stands: Pure or mixed stands of aspen greater than 1 ac (0.4 ha).

— Biodiversity Areas and Corridors: Areas of habitat that are relatively important to various species of native fish and
wildlife (full descriptions in WDFW PHS report).

— Herbaceous Balds: Variable size patches of grass and forbs on shallow soils over bedrock.

— Old-growth/Mature forests: Old-growth west of Cascade crest - Stands of at least 2 tree species, forming a multi-
layered canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha ) > 32 in (81 cm) dbh or > 200
years of age. Mature forests - Stands with average diameters exceeding 21 in (53 cm) dbh; crown cover may be less
than 100%; decay, decadence, numbers of snags, and quantity of large downed material is generally less than that
found in old-growth; 80-200 years old west of the Cascade crest.

— Oregon White Oak: Woodland stands of pure oak or oak/conifer associations where canopy coverage of the oak
component is important (full descriptions in WDFW PHS report p. 158 - see web link above).

— Riparian: The area adjacent to aquatic systems with flowing water that contains elements of both aquatic and
terrestrial ecosystems which mutually influence each other.

— Westside Prairies: Herbaceous, non-forested plant communities that can either take the form of a dry prairie or a wet
prairie (full descriptions in WDFW PHS report p. 161 - see web link above).

— Instream: The combination of physical, biological, and chemical processes and conditions that interact to provide
functional life history requirements for instream fish and wildlife resources.

— Nearshore: Relatively undisturbed nearshore habitats. These include Coastal Nearshore, Open Coast Nearshore, and
Puget Sound Nearshore. (full descriptions of habitats and the definition of relatively undisturbed are in WDFW report -
see web link on previous page).

— Caves: A naturally occurring cavity, recess, void, or system of interconnected passages under the earth in soils, rock,
ice, or other geological formations and is large enough to contain a human.

— Cliffs: Greater than 25 ft (7.6 m) high and occurring below 5000 ft elevation.

— 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.

— Snags and Logs: Trees are considered snags 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 > 20 ft
(6 m) long.

Note: All vegetated wetlands are by definition a priority habitat but are not included in this list because they are addressed
elsewhere.
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CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS

Wetland Type

Check off any criteria that apply to the wetland. Circle the category when the appropriate criteria are met.

Category

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 [JYes-Goto SC1.1 [INo= Not an estuarine wetland

SC1.1. Is the wetland within a National Wildlife Refuge, National Park, National Estuary Reserve, Natural Area
Preserve, State Park or Educational, Environmental, or Scientific Reserve designated under WAC 332-30-1517
[Ives = category ! [INo - Go to SC1.2

Cat. |

SC 1.2. Is the wetland unit at least 1 ac in size and meets at least two of the following three conditions?
[J— The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing, and has less
than 10% cover of non-native plant species. (If non-native species are Spartina, see page 25)
[]— At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland.
[C]— The wetland has at least two of the following features: tidal channels, depressions with open water, or
contiguous freshwater wetlands. [JYes = Category | [JNo = Category Il

Cat. |

Cat. I

SC 2.0. Wetlands of High Conservation Value (WHCV)
SC 2.1. Has the WA Department of Natural Resources updated their website to include the list of Wetlands of High
Conservation Value? [JYes-GotoSC2.2 [JNo-GotoSC2.3
SC 2.2. Is the wetland listed on the WDNR database as a Wetland of High Conservation Value?
[IYes = Category | [JNo = Not a WHCV
SC 2.3. Is the wetland in a Section/Township/Range that contains a Natural Heritage wetland?
http://www1l.dnr.wa.gov/nhp/refdesk/datasearch/wnhpwetlands.pdf
[JYes — Contact WNHP/WDNR and go to SC 2.4 [JNo = Not a WHCV
SC 2.4. Has WDNR identified the wetland within the S/T/R as a Wetland of High Conservation Value and listed it on
their website? [Cves = category | [CINo = Not a WHCV

Cat. |

SC 3.0. 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 soil horizons, either peats or mucks, that compose 16 in or
more of the first 32 in of the soil profile? [JYes—GotoSC3.3 [JNo-GotoSC3.2

SC 3.2. Does an area within the wetland unit have organic soils, 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 floating on top of a lake or
pond? [JYes—Gotosc3.3 [JNo=1Isnotabog

SC 3.3. Does an area with peats or mucks have more than 70% cover of mosses at ground level, AND at least a 30%
cover of plant species listed in Table 4? [lves = Is a Category | bog [JNo— Go to SC 3.4
NOTE: If you are uncertain about the extent of mosses 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 is a bog.

SC 3.4. Is an area with peats or mucks forested (> 30% cover) with Sitka spruce, subalpine fir, western red cedar,
western hemlock, lodgepole 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?

[dyes = Is a Category I bog [INo =Is not a bog

Cat. |

Wetland Rating System for Western WA: 2014 Update 16
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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.

[[J— oOld-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 32 in (81 cm) or more.

[[J— 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 average diameter (dbh) exceeding 21 in (53 cm).

[JYes = Category! [JNo = Not a forested wetland for this section Cat. |
SC 5.0. Wetlands in Coastal Lagoons
Does the wetland meet all of the following criteria of a wetland 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 contains 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) Cat. |
[CJyes—Gotosc5.1 [CINo = Not a wetland in a coastal lagoon
SC5.1. Does the wetland meet all of the following three conditions?
— 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 on p. 100). Cat. Il
— At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland.
— The wetland is larger than /5, ac (4350 ft’)
[CIYes = Category | [INo = Category Il
SC 6.0. Interdunal Wetlands
Is the wetland west of the 1889 line (also called the Western Boundary of Upland Ownership or WBUO)? If
you answer yes you will still need to rate the wetland 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
[dYes—Goto SC6.1 [INo = not an interdunal wetland for rating
SC 6.1. 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 Cat. Il
for the three aspects of function)? [lves = category | [JNo—Go to 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?
[Clves = category I [INo - Go to SC 6.3 Cat. Nl
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?
Clyes = Category Il [_INo = Category IV
Cat. IV
Category of wetland based on Special Characteristics N/A

If you answered No for all types, enter “Not Applicable” on Summary Form

Wetland Rating System for Western WA: 2014 Update 17
Rating Form - Effective January 1, 2015




Wetland name or number A

This page left blank intentionally

Wetland Rating System for Western WA: 2014 Update
Rating Form - Effective January 1, 2015

18



.
N

O
Q
(M
AT
R ﬁ E
= o

HHHIIIHI

e h

. “__;P

H\\\\\\




L s A ! h«.n b e
;.r.-ll

e . —
WildHooaParRIDI

iy -

.:..J..,,j)ﬂ!l; ..
— i, )
. .?J.M
e p—
T !
P
b
!
o r s

2 \J‘J""‘

AN

Google Earth




Booec

Jeg 2|

i

ASIAVINE i

\—‘.q{ e S
) E’M}aﬁr,‘:?_[.!ggﬂu_ r-

|

EGRUOMI|IAN

(%) r
0, : :
> L .
= .
5 { F
@ I
(n -
4 |
¥
4 /8
; '

L e

SooMIOUE
EIRPLS A

v aaShShS lom
’:Z R,

! Wi ’ 4 2 A L | i
BT T ey w22 ISHS Ege

" ] o L I

=

1

y




: |
i1 s P et

s

L

A,
s
.
¢

¥y
39t ye =

W
[ =

L

-

Google Earth

CPU2IGopdle




303(d) Vicinity Map

. . ....
TDOWNTOWN

&

-

| 'r
Payallug:
2 :

"
W

23rd-Ave SE

ek

Av

URIpU2N'S

315t Ave SW

%
an Xow

i

<
W1 ;
3 3
| (=5
5

- SOUTHHILI
CMaliT S

- e
f18th St E & .nw
Foatll |

H

Meridian'e®

™, -

-

2 i 5
_",.v_ bing -

@ 2022 Microsoft Corporation @ 2022 Maxar ©@CNES (2022) Distribution
Airbus DS © 2022 TomTom

S144th StE

i

' 4 i

owooa

Park

S

e
o

126th-Ave.t

wicMill n,*

v
-
L
-

v
March 25, 2022

Assessed Water/Sediment
Water
Wy Category 5 - 303d
Wy Category 4C
"' Category 4B
Wy Category 4A
Category 2
Ny Category 1

Sediment

P74 Category 5 - 303d
EZ4 Category 4C

#77 Category 4B

74 Category 4A

“ss. Category 2

P77 Category 1

Water Quality Standards
@& All Standards

DEPARTMENT OF

ﬁ ECOLOGY

State of Washington




1/27/22, 9:18 AM

i (pe
Pierce County | Washington State Department of Ecology ‘ Wb

_“ DEPARTMENT OF

g ECOLOGY
State of Washington

Ecology homepage > Water & Shorelines > Water improvement > Total Maximum Daily Load

process > Directory of projects > Pierce County

Water quality improvement projects

Select the waterbody or pollutant name to find more information about the specific project.

Pierce County

Waterbody Name(s)

Clarks and Meeker
Creeks

Dissolved
Oxygen
Sediment
Fecal Coliform

EPA approved and
Has an implementation
plan

Lead(s)

Donovan Gray,
360-407-6407

e Ohop Creek

¢ Red Salmon
Creek

¢ Lynch Creek

s Wash Creek

¢ Unnamed
Tributary to
West Red
Salmon
Creek

o Little
McAllister
Creek

e Medicine
Creek mouth

Fecal Coliform
Dissolved
Oxygen

EPA approved and
Has an implementation
plan

Dissolved
Donovan Gray
Clover Creek Oxygen Under development Qhova
Fecal Coliform 360-407-6407
Temperature
t . Donovan Gray
Commencemen Dioxin EPA approved Donovan Gray.
Bay, 360-407-6407
Nisqually Watershed
Tributaries
Tributaries:
* McAllister
Creek

Donovan Gray.
360-407-6407

Puyallup River

Fecal Coliform

EPA approved and

https:/Hortress.wa.gov/ecylezshare/wg/WaterQualitylmprovement/TMDL/PierceCounty.htm

Donovan Gray

1/2
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1/27/22, 9:18 AM Pierce County | Washington State Department of Ecology
Watershed Has implementation plan | 360-407-6407
Multi-

/allup River Donovan Gray,
Puyatlup River parameter EPA approved Donovan Gra
Watershed Ammonia-N 360-407-6407

BOD (5-day)
Puyallup River: Sedi t Donovan G
uyallup ‘|ver. » edimen EPA approved onovan Gray
Upper White River Temperature 360-407-6407
Puyallup River: D Gra
uyatlup ,N ) pH Under development EVAN. I
Lower White River 360-407-6407
EPA d
South Prairie Creek Fecal Coliform H ap?rov'e anc: " Donovan Gray
nim
Temperature as an implementation 360-407-6407
plan
Total D y
Wapato Lake o EPA approved onovan Groy
Phosphorus 360-407-6407

To request ADA accommaodation, call Ecology at 360-407-7668, 711 (relay service), or 877-
833-6341 (TTY). More about our accessibility services.

Copyright © Washington State Department of Ecology

https:/ffortress.wa.gov/ecy/ezshare/wq/WaterQualitylmprovement/TMDL/PierceCounty.htm 22



PIERCE COLLEGE-PUYALLUP CAMPUS:
STEM PROJECT

WETLAND ANALYSIS REPORT

APPENDIX E: QUERIED DATABASE FIGURES

Pierce College — Puyallup Campus: E April 2022
STEM Project Grette Associates, LLC
Wetland Analysis Report
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s AW ILLPE
U.S. Fish and Wildlife Service

National Wetlands Invento Puyallup College-STEM

This map is for general reference only. The US Fish and Wildlife
March 23' 2022 Service is not responsible for the accuracy or currentness of the
base data shown on this map. All wetlands related data should
Wetlands I:' Freshwater Emergent Wetland . Lake be used in accordance with the layer metadata found on the

. . Wetlands Mapper web site.
] Estuarine and Marine Deepwater

] Freshwater Forested/Shrub Wetland [ ] Other

|:| Estuarine and Marine Wetland Freshwater Pond % Riverine

National Wetlands Inventory (NWI)
This page was produced by the NWI mapper




1/26/22, 10:57 AM PHS Report

Priority Habitats and Species on the Web

Perce
Colliege-Puyallup

Report Date: 01/26/2022

PHS Species/Habitats Overview:

Occurence Name Federal Status State Status Sensitive Location

e e

Freshwater Forested/Shrub
Wetland




1/26/22, 10:57 AM PHS Report
PHS Species/Habitats Details:
Priority Area Aquatic Habitat
Site Name SOUTH PUYALLUP WETLANDS
Accuracy 1/4 mile (Quarter Section)
Notes POTHOLE WETLANDS IN SOUTH PUYALLUP AREA
Source Record 902560
Source Dataset PHSREGION

Source Name

NAUER, DON WDW

Source Entity

WA Dept. of Fish and Wildlife

Federal Status

N/A

State Status

N/A

PHS Listing Status

PHS Listed Occurrence

Sensitive N
SGCN N
Display Resolution AS MAPPED

ManagementRecommendations

http://www.ecy.wa.gov/programs/sea/wetlands/bas/index.html

Geometry Type Polygons

Priority Area Regular Concentration

Site Name PIERCE COUNTY - NON FARM

Accuracy 1/4 mile (Quarter Section)

Notes SMALL WATERFOWL CONCENTRATION AREAS, NON
AGRICULTURAL.

Source Record 902564

Source Dataset PHSREGION

Source Name

NAUER, DON WDW

Source Entity

WA Dept. of Fish and Wildlife

Federal Status N/A

State Status N/A

PHS Listing Status PHS LISTED OCCURRENCE
Sensitive N

SGCN N

Display Resolution AS MAPPED

ManagementRecommendations

Geometry Type

Polygons
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1/26/22, 10:57 AM

PHS Report

Priority Area Aquatic Habitat
Site Name N/A
Accuracy NA
Wetland System: Freshwater Forested/Shrub Wetland - NWI Code:
Notes
PFO1C
Source Dataset NWIWetlands
Source Name Not Given

Source Entity

US Fish and Wildlife Service

Federal Status

N/A

State Status

N/A

PHS Listing Status

PHS Listed Occurrence

Sensitive N
SGCN N
Display Resolution AS MAPPED

ManagementRecommendations

http://www.ecy.wa.gov/programs/sea/wetlands/bas/index.html

Geometry Type

Polygons

DISCLAIMER. This report includes information that the Washington Department of Fish and Wildlife (WDFW) maintains in a central computer database. It is not an attempt to provide you

with an official agency response as to the impacts of your project on fish and wildlife. This information only documents the location of fish and wildlife resources to the best of our knowledge.

It is not a complete inventory and it is important to note that fish and wildlife resources may occur in areas not currently known to WDFW biologists, or in areas for which comprehensive
surveys have not been conducted. Site specific surveys are frequently necesssary to rule out the presence of priority resources. Locations of fish and wildlife resources are subject to
variation caused by disturbance, changes in season and weather, and other factors. WDFW does not recommend using reports more than six months old.
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WA Wetlands of High Conservation Value

1/26/2022, 3:14:04 PM

Counties

Maxar

Washington Natural Heritage Program
Washington State Department of Natural Resources | Washington Natural Heritage Program  http://www.dnr.wa.gov/natural-heritage-program | Maxar |
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Operation and Maintenance Manual

Stormwater Site Plan
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1.0

2.0

3.0

4.0

Introduction

The Pierce College Puyallup Campus maintenance staff shall be responsible for maintaining
properly functioning stormwater control facilities. This report presents a maintenance program
that meets City of Puyallup maintenance requirements. The private stormwater facilities for this
project include a system of catch basins and pipes to collect surface runoff and route it through
bioretention facilities for stormwater treatment prior to routing to a detention facility through a level
spreader.

It is vitally important that the proponent/owner maintain these facilities in a timely and
conscientious manner to ensure the facilities function as designed. Siltation, debris, or lack of
maintenance can reduce the capabilities of the conveyance system which can lead to localized
flooding. If bioretention facilities are not maintained in accordance with the attached maintenance
checklist, onsite stormwater can contribute to negative water quality to downstream waterbodies
of the state.

Responsibility

The private stormwater facilities will be owned and maintained by Pierce College Puyallup
Campus maintenance personnel.

Property Owner:

Pierce College Puyallup Campus
1601 39" Avenue SE

Puyallup, WA 98374

(253) 840-8400

Schedule

Maintenance of the stormwater facilities shall follow the schedule as specified in the attached
maintenance checklists and as recommended by the media filter manufacturer guidelines.
Additional maintenance may be required to respond to unusual storm events or reduced
performance of the treatment system. A copy of the Pierce County-recommended maintenance
schedule is attached and may be photocopied and used as inspection records. An annual
inspection report must be submitted to City of Puyallup in accordance with the Maintenance
Agreement.

Cost

The following is an estimate of the average annual cost of maintenance for the stormwater control
facilities within the scope of this project.

Vactor truck @ $200/hour x 6 hours $1,200
Personnel @ $25/hour x 6 hours $150
Dumping Fees @ $50/ton x 6 tons $300
Sweep Parking Lot Once Yearly $500
Total Estimated Annual Cost $2,150

Private Stormwater Facilities Operation & Maintenance Manual

Pierce College Puyallup

New STEM Building 1 mmB.

2210810.10



5.0

Vegetation Management Plan

The attached maintenance schedule provides guidance on vegetation control and management.
Irrigation and other maintenance, as necessary, shall be provided to ensure that vegetation
remains viable and that a hardy root structure forms in the first year. Vegetation planting shall be
provided, as described in the construction documents

6.0 Instructions for Person Maintaining Stormwater System
The attached Maintenance Checklists specify maintenance schedules for stormwater facilities
onsite. Plan to complete a checklist for all system components per the following schedule:
1. Monthly from November through April.
2. Once in late summer (preferably September).
3. After any major storm event (items marked “S” only).
Using photocopies of the attached pages, check off the problems that are noted each time the
item is inspected. Document comments on problems found and the corrective action taken. The
Inspection Checklist sheets should be kept on file and used to prepare the annual report required
by Pierce County, due on or before May 15 of each year. Use the Pierce County suggested
inspection frequency at the left of each item as an inspection guide.

7.0 Conclusion
This Private Stormwater Facilities Operation and Maintenance Manual is developed for the
operation of the Pierce College Puyallup Campus STEM classroom building private stormwater
systems. This maintenance document has been prepared within the guidelines of City of Puyallup
Construction Standards. If this plan is implemented, the owner can expect the stormwater system
to function as designed.
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3.3 Closed Detention Systems (Tanks/Vaults)

Closed detention systems function similar to detention ponds with the
temporary storage volume provided by an underground structure to regulate the
storm discharge rate from the site. The structure is typically constructed of
large diameter pipe (48” diameter or greater) or a concrete box (Vault). These
systems are typically utilized for sites that do not have space available for an
above-ground system and are more commonly associated with commercial
sites.

Underground detention systems are an enclosed space where harmful
chemicals and vapors can accumulate. Therefore, the inspection and
maintenance of these facilities should be conducted by an individual with
training and certification in working in hazardous confined spaces.

optional parallel tank
e ﬂ ________ |

= Q of (==

control structure \ access risers —'/

BIRD'S-EYE VIEW

control structure access risers

K max. detention

water level

7 < level &>

k detention tank

Note:

Closed detention systems will contain water during
rainfall events, bus should be empty during dry periods.

SIDE PROFILE



Closed Detention Systems (Tanks/Vaults) Checklist

Date

Frequency

Drainage
System
Feature

Problem

Conditions to Check For

Conditions That Should
Exist

Storage
Area

Plugged Air Vents

One-half of the cross
section of a vent is
blocked at any point or the
vent is damaged.

Vents open and
functioning.

Storage
Area

Debris and
Sediment

Accumulated sediment
depth exceeds 10% of the
diameter of the storage
area for % length of
storage vault or any point
depth exceeds 15% of
diameter. (Example: 72-
inch storage tank would
require cleaning when
sediment reaches depth of
7 inches for more than 1/2
length of tank.)

All sediment and
debris removed from
storage area.

Storage
Area

Joints Between
Tank/Pipe Section

Any openings or voids
allowing material to be
transported into facility.
(Will require engineering
analysis to determine
structural stability).

All joint between
tank/pipe sections are
sealed.

Storage
Area

Tank Pipe Bent
Out of Shape

Any part of tank/pipe is
bent out of shape more
than 10% of its design
shape. (Review required
by engineer to determine
structural stability).

Tank/pipe repaired or
replaced to design.

Storage
Area

Vault Structure
Includes Cracks in
Wall, Bottom,
Damage to Frame
and/or Top Slab

Cracks wider than 1/2-inch
and any evidence of soil
particles entering the
structure through the
cracks, or
maintenance/inspection
personnel determines that
the vault is not structurally
sound.

Vault replaced or
repaired to design
specifications and is
structurally sound.

Storage
Area

Cracks wider than 1/2-inch
at the joint of any
inlet/outlet pipe or any
evidence of soil particles
entering the vault through
the walls

No cracks more than
1/4-inch wide at the
joint of the inlet/outlet

pipe.

Manhole

Cover Not in Place

Cover is missing or only
partially in place. Any
open manhole requires
maintenance.

Manhole is closed.

Manhole

Locking
Mechanism Not
Working

Mechanism cannot be
opened by one
maintenance person with
proper tools. Bolts into
frame have less than 1/2
inch of thread (may not
apply to self-locking lids).

Mechanism opens with
proper tools.




Closed Detention Systems (Tanks/Vaults) Checklist

(Continued)

Date
Drainage .
Frequency System Problem Conditions to Check For ST ‘I"hat S
Exist
Feature v | v
One maintenance person
cannot remove lid after
- X e Cover can be removed
A Manhole gg\r’:gvgmcu" to SF&Z’&% n?;?;?lltl;glpogkeep and reinstalled by one
cover from sealing off maintenance person.
access to maintenance.
:n&;ggﬁg'fu%gzafe due to Ladder meets design
Ladder Rungs o ’ standards. Allows
A Manhole .
Unsafe misalignment, not securely maintenance person
attached to structure wall, safe access
rust, or cracks. )

If you are unsure whether a problem exists, please contact a Professional Engineer.

Comments:

Key:

(M) Monthly from November through April.

(A) Once in late summer (preferable September)

(S) After any major storm (use 1-inch in 24 hours as a guideline).




é

L

9.0 Inspection and Maintenance Stormilechr

9.1 ISOLATOR ROW INSPECTION

Regular inspection and maintenance are essential to assure
a properly functioning stormwater system. Inspection is
easily accomplished through the manhole or optional
inspection ports of an Isolator Row. Please follow local
and OSHA rules for a confined space entry.

Inspection ports can allow inspection to be accomplished
completely from the surface without the need for a con-
fined space entry. Inspection ports provide visual access
to the system with the use of a flashlight. A stadia rod
may be inserted to determine the depth of sediment.

If upon visual inspection it is found that sediment has
accumulated to an average depth exceeding 3" (76 mm),
cleanout is required.

T

A StormTech Isolator Row should initially be inspected
immediately after completion of the site’s construction.
While every effort should be made to prevent sediment
from entering the system during construction, it is during
this time that excess amounts of sediments are most
likely to enter any stormwater system. Inspection and
maintenance, if necessary, should be performed prior
to passing responsibility over to the site’s owner. Once
in normal service, a StormTech Isolator Row should be
inspected bi-annually until an understanding of the sites
characteristics is developed. The site’s maintenance
manager can then revise the inspection schedule based
on experience or local requirements.

9.2 ISOLATOR ROW MAINTENANCE

JetVac maintenance is recommended if sediment has
been collected to an average depth of 3" (76 mm) inside - ; ;
the Isolator Row. More frequent maintenance may be s ey ' L
required to maintain minimum flow rates through the A typical JetVac truck. (This is not a StormTech product.)
Isolator Row. The JetVac process utilizes a high pressure
water nozzle to propel itself down the Isolator Row while
scouring and suspending sediments. As the nozzle is
retrieved, a wave of suspended sediments is flushed back
into the manhole for vacuuming. Most sewer and pipe
maintenance companies have vacuum/ JetVac combi-
nation vehicles. Fixed nozzles designed for culverts or
large diameter pipe cleaning are preferable. Rear facing
jets with an effective spread of at least 45" (1143 mm)
are best. The JetVac process shall only be performed

on StormTech Rows that have AASHTO class 1 woven
geotextile over their foundation stone (ADS 315WTM or
equal).

Examples of culvert cleaning nozzles appropriate for Isolator Row
maintenance. (These are not StormTech products.)

25 Call StormTech at 860.529.8188 or 888.892.2694 or visit our website at www.stormtech.com for technical and product information.



3.4 Control Structure/Flow Restrictor

Control structures/flow restrictors are located on the outlet pipe of a
detention system. The control structure is typically a Type 2 concrete
catch basin (see Section 3.5 for catch basin description) with a riser
(vertical pipe). The control structure reduces the discharge rate of
stormwater from a detention facility. The flow is regulated by a
combination of orifices (holes with specifically sized diameters) and weirs
(plates with rectangular or vee shaped notch). Lack of maintenance of
the control structure can result in the plugging of an orifice. This can
result in flooding of the stormwater system and/or an increase in the rate
of discharge from the site potentially damaging downstream property.
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Control Structure/Flow Restrictor Checklist

Date
Drainage Ll
Frequency SyStEI%II'I Problem Conditions to Check For COI'IdItIOI1E5 'Irhtat Should
Feature v | v xis
Trash and Debris | Material exceeds 25% of qur]tro! strutcgjlrek d
M General (Includes sump depth or 1 foot z?l ;(r;aeslii Qﬁ d dggrii '
Sediment) below orifice plate. ————'y
. Structure securely
A General Structural Damage 2:{;2&3 llg pn(;t nsheoci.:r\i!g". altacheq to wall and
outlet pipe.
Structure is not in upright .
A General Structural Damage | position (allow up to 10% StI'UltC.tUI'E i correct
from plumb). pesiRl:
Connections to outlet
Connections to outlet pipe | pipe are water tight;
A General Structural Damage | are not watertight and structure repaired or
show signs of rust. replaced and works as
designed.
Any holes--other than Structure has no holes
A General Structural Damage | designed holes--in the other than designed
structure. holes.
A Cleanout Damaged or Cleanout gate is not Gate is watertight and
Gate Missing waterlight or is missing. works as designed.
Gate cannot be moved up | Gate moves up and
A %Eﬁa oLt Ea?sn;;gged o and down by one down easily and is
maintenance person. watertight.
A Cleanout Damaged or Chain/rod leading to gate | Chain is in place and
Gate Missing is missing or damaged. works as designed.
Cleanout Damaged or Gate Is rusted over 50% of Gatte is epairad or
i Gate Missing its surface area replagad in maet
) design standards.
Control device is not
A Orifice Damaged or working properly due to Plate is in place and
Plate Missing missing, out of place, or works as designed.
bent orifice plate.
Orifice Any.lrash. debris, . Plate is free of all
M,S Plate Obstructions sediment, or vegetation obstructions and
blocking the plate. works as designed.
Any trash or depris Pipe is free of all
O_verﬂow Obstructions b[ockn}g (or hawr]g the otijstructions and
Pipe potential of blocking) the wiites a6 desmnad
overflow pipe. gnec.
Cover is missing or only
A Manhole Cover Not in Place gzgﬁamﬁhﬁﬁ qﬁ[‘:g 5 Manhole is closed.
maintenance.




Control Structure/Flow Restrictor Checklist (Continued)

Date
Drainage s
Frequency | System call I Problem Conditions to Check For E:;;(:IUOHS That Shauld
Feature
Mechanism cannot be
opened by one
Locking maintenance person with : i
A Manhole Mechanism Not proper tools. Bolts into “TZCZ?%S;PSOPWS with
Waorking frame have less than 1/2 | PP '
inch of thread (may not
apply to self-locking lids).
One maintenance person
cannot remove lid after
% o Cover Difficult to applying normal lifting gﬁﬁ;i{; irt]atI]lZc;%m?)\;eed
Remove pressure. Intent is to keep maintenance er);on
cover from sealing off P )
access to maintenance.
Ir_ne;;{;?gl?u%gssafe duats Ladder meets design
A Manhole b?gg?é Rimgs misalignment, not securely rsgz?ncig:%i 02”%\:’:
attached to structure wall, - RRESOH
rust, or cracks. :

If you are unsure whether a problem exists, please contact a Professional Engineer.

Comments:

Key:

(M) Monthly from November through April.

(A) Once in late summer (preferable September)

(S) After any major storm (use 1-inch in 24 hours as a guideline).




Catch Basins

Catch basins are underground concrete structures typically provided with a
slotted grate to collect stormwater runoff and route it through underground
pipes. Catch basins can also be used as a junction in a pipe system and may
have a solid lid. There are two catch basin types.

A Type 1 catch basin is a rectangular box with approximate dimensions of
3'x2'x5’. Type 1 catch basins are utilized when the connected conveyance
pipes are less than 18 inches in diameter and the depth from the gate to the
bottom of the pipe is less than 5 feet.

Type 2 catch basins, also commonly referred to as storm manholes, are round
concrete structures ranging in diameter of 4 feet to 8 feet. Type 2 catch basins
are used when the connecting conveyance pipe is 18 inches or greater or the
depth from grate to pipe bottom exceeds 5 feet. Type 2 catch basins typically
have manhole steps mounted on the side of the structure to allow for access.

Both catch basin types typically provide a storage volume (sump) below the
outlet pipe to allow sediments and debris to settle out of the stormwater runoff.
Some catch basins are also provided with a spill control device (inverted elbow
on outlet pipe) intended to contain large quantities of grease or oils.

The most common cleaning method for catch basins is to utilize a truck with a
tank and vacuum hose (vactor truck) to remove sediment and debris from the
sump. Catch basins may be an enclosed space where harmful chemicals and
vapors can accumulate. Therefore, if the inspection and maintenance requires
entering a catch basin, it should be conducted by an individual with training and
certification in working in hazardous confined spaces.

grate

base section

eutlet pipe
=

SIDE PROFILE

Type 2




Catch Basins Checklist

Date

Frequency

Drainage
System
Feature

ol A

Problem

Conditions to Check For

Conditions That
Should Exist

General

“Dump no
pollutants * Stencil
or stamp not
visible

Stencil or stamp should be
visible and easily read

Warning signs (e.g.,
"Dump No Waste-
Drains to Stream")
shall be painted or
embossed on or
adjacent to all storm
drain inlets.

M,S

General

Trash & Debris

Trash or debris which is
located immediately in
front of the catch basin
opening or is blocking
inletting capacity of the
basin by more than 10%.

No trash or debris
located immediately in
front of catch basin or
on grate opening.

General

Trash & Debris

Trash or debris (in the
basin) that exceeds 60
percent of the sump depth
as measured from

the bottom of basin to
invert of the lowest pipe
into or out of the basin, but
in no case less than a
minimum of six inches
clearance from the debris
surface to the invert of the
lowest pipe.

No trash or debris in
the catch bhasin.

General

Trash & Debris

Trash or debris in any inlet
or outlet pipe blocking
more than 1/3 of its height.

Inlet and outlet pipes
free of trash or debris.

General

Trash & Debris

Dead animals or
vegetation that could
generate odors that could
cause complaints or
dangerous gases (e.g.,
methane).

No dead animals or
vegetation present
within the catch basin.

General

Sediment

Sediment (in the basin)
that exceeds 60 percent of
the sump depth as
measured from the bottom
of basin to invert of the
lowest pipe into or out of
the basin, but in no case
less than a minimum of

6 inches clearance from
the sediment surface to
the invert of the lowest

pipe.

No sediment in the
catch basin

General

Structure Damage
to Frame and/or
Top Slab

Top slab has holes larger
than 2 square inches or
cracks wider than 1/4 inch
(Intent is to make sure no
material is running into
basin).

Top slab is free of
holes and cracks.




Catch Basins Checklist (Continued)

Date
Drainage i
Frequency | System VY Problem Conditions to Check For tienditions That
Esaturs Should Exist
Frame not sitting flush on
top slab, i.e., separation of | Frame is sitting flush
A General tsc;r#gﬂ: Er?;:;ge more than 3/4 inch of the | on the riser rings or top
Tob Slab frame from the top slab. slab and firmly
P Frame not securely attached.
attached.
Fractures or Maintenance person Basin replaced or
A General Cracks in Basin judges that structure is repaired to design
Walls/ Bottom unsound. standards.
Grout fillet has separated
or cracked wider than 1/2
inch and longer than 1 foot
Y - Erraa?:{#sr?r? ]g;sin at the joint of any Pipe is re-grouted and
Walls/ Bottom inlet/outlet pipe or any secure at basin wall.
evidence of soil particles
entering catch basin
through cracks.
If failure of basin has Basin replaced or
A General hsn?sigﬁmnerma{}t created a safety, function, | repaired to design
g or design problem. standards.
Vegetation growing across g )
M General Vegetation and blocking more than Eoeﬁﬁmfg |ggs?ll100k|ng
10% of the basin opening. P g :
Vegetation growing in
inlet/outlet pipe joints that "
M General Vegetation is more than six inches tall N%\\:ﬁgeﬁ?;g:}? Froat
and less than six inches g p ¢
apart.
Any evidence of oil,
gasoline, contaminants, or
Contamination and other po llutants No contaminants or
N Gonaral Pollution (Coordinate : pollutants present
removal/cleanup with local ’
water quality response
agency).
Catch Any open catch basin
: . Cover is missing or only requires maintenance.
& gii':r Caver Nat by Place partially in place. Catch basin cover is
closed
Mechanism cannot be
. opened by one
s, g:ﬁ: kﬂoe(i:kl;l;?\ism Not maintenance person with | Mechanism opens with
p—— Workin proper tools. Bolts into proper tools.
g frame have less than 1/2
inch of thread.
One maintenance person
cannot remove lid after
Catch . applying normal lifting Cover can be removed
A Basin gg:ﬁgfﬁcult o pressure. (Intentis to by one maintenance
Cover keep cover from sealing person.
off access to
maintenance.)




Catch Basins Checklist (Continued)

Date
Drainage o
Conditions That
'/ / wge
Frequency | System Problem Conditions to Check For Should Exist
Feature :
lr_na;sdg?nl:ql?u%giafg Octiue o Ladder meets design
A Ladder Leelder Rungs securely attached to basin stapdards and allows
Unsafe o maintenance person
wall, misalignment, rust,
safe access.
cracks, or sharp edges.
Grates Grate opening Grate with opening wider | Grate opening meets
Unsafe than 7/8 inch. design standards.
Trash and debris that is
; blocking more than 20% of | Grate free of trash and
e Cirates Trashing Belins grate surface inletting debris.
capacity.
A Giales Damaged or Grate missing or broken S-';a;glz:;ipl:ce any
Missing. member(s) of the grate. standards 9

If you are unsure whether a problem exists, please contact a Professional Engineer.

Comments:

Key:

(M) Monthly from November through April.

(A) Once in late summer (preferable September)

(S) After any major storm (use 1-inch in 24 hours as a guideline).




3.6 Debris Barriers (e.g. Trash Racks)

Debris barriers consist of bar grates over the open end of a culvert or
conveyance pipe. The intent of a debris barrier is to prevent large materials
from entering a closed pipe system. Debris barriers are typically located on the
outlet pipe from a detention pond to the control structure. If a debris barrier is
not located on the outlet pipe, one should be provided to prevent plugging of
the control structure and possible flooding.

Access barriers are similar to debris barriers but are included on all pipe ends
that exceed 18 inches in diameter. Their function is to prevent debris and
unauthorized access into the storm conveyance pipe. Removing debris and
maintenance to the debris barrier when there is flow through the conveyance
pipe should be performed by qualified personnel only.

{
- "N

K anchor strips

bar frame




Debris Barriers (e.g. Trash Racks) Checklist
Date
Drainage e
Frequency | System Problem Conditions to Check For CondltlonEsx'Ii'hft Shogld
Feature v | ¥ 9
M,S General Trash and Debris Trash or debris that is Barrier cleared fo
plugging more than 20% of | design flow capacity.
the openings in the barrier.
A General Damaged/Missing | Bars are bent out of shape | Bars in place with no
Bars. more than 3 inches. bends more than 3/4
inch.
A General Damaged/Missing | Bars are missing or entire | Bars in place according
Bars. barrier missing. to design.
A General Damaged/Missing | Bars are loose and rustis | Barrier replaced or
Bars. causing 50% deterioration | repaired to design
to any part of barrier. standards.
A General Inlet/Outlet Pipe Debris barrier missing or Barrier firmly attached
not attached to pipe. to pipe.

If you are unsure whether a problem exists, please contact a Professional Engineer.

Comments:

Key:

(M) Monthly from November through April.

(A) Once in late summer (preferable September)

(8) After any major storm (use 1-inch in 24 hours as a guideline).




3.7 Energy Dissipaters

Energy dissipaters are provided on the inlet and outlet to a closed pipe system
to prevent erosion at these locations. Design of an energy dissipater can vary
significantly from highly engineered systems (concrete or rock gabion
structures) to the more commonly used rock pad. The rock pad is typically
constructed of 4- to 12-inch diameter rocks a minimum of 12 inches thick and is
often lined with filter fabric. The rock pad should extend above the top of the
pipe a minimum of 1 foot.

i
N
: O 8T e Q,
: T \eg o LAY Y
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under roc



Energy Dissipaters Checklist

dangerous gases (e.g.,
methane).

Date
Drainage .
Frequency System Problem Conditions to Check For CEmaToms That e
Exist
Feature v |V
External:
Only one layer of rock exists
Missing or Moved above native soil in area five Rock pad replaced to
M Rock Pad ;
Rock square feet or larger, or any design standards.
exposure of native soil.
M Rock Pad Erosion Soil erosion in or adjacent to Roc_k pad replaced to
rock pad. design standards.
Dispersion Pipe Plugged with Accumulated sediment t_hat Pipe cleaned/flushed so
M : exceeds 20% of the design . -
Trench Sediment depth that it matches design.
Visual evidence of water
discharging at concentrated
M Dispersion Not Discharging points along trench (normal Trench redesigned or
Trench Water Properly condition is a “sheet flow” of rebuilt to standards.
water along trench). Intent is
to prevent erosion damage.
Dispersion Over 1/2 of perforations in Perforated pipe cleaned
M Trench Perforations Plugged. | pipe are plugged with debris or replaced.
and sediment.
Maintenance person observes
or receives credible report of
. . Water Flows Out Top | water flowing out during any . .
Dispersion P " . Facility rebuilt or
M Trench of I:_)lstnbutor Catch | storm Ies_s than the design redesigned to standards.
Basin. storm or its causing or
appears likely to cause
damage.
. . - Water in receiving area is
M Dispersion Receiving Area causing or has potential of No danger of landslides.
Trench Over-Saturated . .
causing landslide problems.
Internal:
Structure dissipating flow
Worn or Damaged d_eterlorates to 1/2 of original
Manhole/ . size or any concentrated worn | Structure replaced to
M Post, Baffles, Side of ; )
Chamber spot exceeding one square design standards.
Chamber )
foot which would make
structure unsound.
Trash or debris (in the basin)
that exceeds 60 percent of the
sump depth as measured
from the bottom of basin to
Manhole/ . invert of the lowest pipe into or | No trash or debris in the
M Chamber Trash& Debris out of the basin, but in no catch basin.
case less than a minimum of
six inches clearance from the
debris surface to the invert of
the lowest pipe.
Trash or debris in any inlet or .
Manhole/ . ; . Inlet and outlet pipes free
M Chamber Trash& Debris outlet pipe plocklng more than of trash or debris.
1/3 of its height.
Dead animals or vegetation
Manhole/ that could generate odors that | No dead animals or
M Chamber Trash& Debris could cause complaints or vegetation present within

the catch basin.




Energy Dissipaters Checklist (Continued)

Date
Drainage .
Frequency System Problem Conditions to Check For CRmeitiEms That SeILE
Exist
Feature v |V
Internal (Continued):
Sediment (in the basin) that
exceeds 60 percent of the
sump depth as measured
Manhole/ . from the bottom of be_ism to No sediment in the catch
M Sediment invert of the lowest pipe. -
Chamber e basin
There shall be a minimum of 6
inches clearance from the
sediment surface to the invert
of the lowest pipe.
Top slab has holes larger than
Structure Damage to | 2 square inches or cracks .
A Manhole/ Frame and/or Top wider than 1/4 inch (Intent is Top slab s free of holes
Chamber A and cracks.
Slab to make sure no material is
running into basin).
Frame not sitting flush on top
Manhole/ Structure Damage to | slab, i.e., separation of more Frame is sitting flush on
A Chamber Frame and/or Top than 3/4 inch of the frame the riser rings or top slab
Slab from the top slab. Frame not | and firmly attached.
securely attached
Fractures or Cracks . . Basin replaced or
A Manhole/ in Basin Walls/ Maintenance person judges repaired to design
Chamber that structure is unsound.
Bottom standards.
Grout fillet has separated or
cracked wider than 1/2 inch
Fractures or Cracks | and longer than 1 foot at the L
A Manhole/ in Basin Walls/ joint of any inlet/outlet pipe or Pipe is re-grouted and
Chamber . h ' secure at basin wall.
Bottom any evidence of soil particles
entering catch basin through
cracks.
Manhole/ Settlement / If failure of basm has created Basm replaced_or
A o a safety, function, or design repaired to design
Chamber Misalignment
problem. standards.
Any evidence of oil, gasoline,
contaminants, or other
M Manhole/ Contamination and pollutants (Coordinate No contaminants or
Chamber Pollution removal/cleanup with local pollutants present.
water quality response
agency).
Any open catch basin
A Catch Basin Cover Not in Place Cov_er is missing or only requires mamtenaryce.
Cover partially in place. Catch basin cover is

closed




Energy Dissipaters Checklist (Continued)

Date
Drainage .
Frequency | System Problem Conditions to Check For Colnd|t|ons L Sl
Exist
Feature v |V

Internal (Continued):

Mechanism cannot be opened
by one maintenance person

cover from sealing off access
to maintenance.)

A Catch Basin Locking Mechanism with proper tools. Bolts into Mechanism opens with
Cover Not Working frame have less than 1/2 inch | ProPer tools.
of thread.
One maintenance person
cannot remove lid after
A Catch Basin Cover Difficult to applying normal lifting Cover can be removed by
Cover Remove pressure. (Intent is to keep one maintenance person.

If you are unsure whether a problem exists, please contact a Professional Engineer.

Comments:

Key:

(M) Monthly from November through April.
(A) Once in late summer (preferable September)
(S) After any major storm (use 1-inch in 24 hours as a guideline).




3.8 Typical Biofiltration Swale

Biofiltration swales are engineered grass-lined open channels with moderate
centerline slope similar in appearance to typical ditches.

Biofiltration uses vegetation in conjunction with slow and shallow-depth flow for
runoff treatment. As runoff passes through the vegetation, pollutants are
removed through the combined effects of filtration, infiltration, and settling.
These effects are aided by the reduction of the velocity of stormwater as it
passes through the biofilter.

Biofiltration swales provide stormwater quality control (treatment), but do not
provide stormwater quantity control (detention/retention).

topsoll

liner (optional depending compost tilled
on soil conditions) into native soil




Typical Biofiltration Swale Checklist

Date
Drainage e
Frequency Syste|?1 Problem Conditions to Check For Congrions '1.’hat Shoulg
Feature v | Y Exiet
Remove sediment
deposits on grass
treatment area of the
bio-swale. When
Sediment ; finished, swale should
M General Accumulation on ge_diment depth exceeds be level from side to
Grass inches: side and drain freel
y
toward outlet. There
should be no areas of
standing water once
inflow has ceased.
Any of the following
may apply: remove
sediment or trash
When water stands in the blc:éka?es, 'r:”prc?‘t’ef ¢
M General Standing Water swale between storms and g; su\?akraoTeme;.re e
does not drain freely. clogged check dams,
add underdrains or
convert to a wet
biofiltration swale.
Flow spreader uneven or Level the spreader and
clogged so that flows are | clean so that flows are
N G| Flow spreader not uniformly distributed spread evenly over
through entire swale width. | entire swale width.
When small quantities of
water continually flow Add a low-flow pea-
through the swale, even gravel drain the length
M General Constant Baseflow |when it has been dry for of the swale or by-pass
weeks and an eroded, the baseflow around
muddy channel has formed | the swale.
in the swale bottom.
Determine why grass
growth is poor and
correct that condition.
When grass is sparse or Re-plant with plugs of
M Gl Poor Vegetation bare or eroded patches grass from the upper
Coverage oceur in more than 10% of | slope: plant in the
the swale boitom. swale bottom at 8-inch
intervals. Orre-seed
into loosened, fertile
soil.
Mow vegetation or
When the grass becomes | remove nuisance
excessively tall (greater vegetation so that flow
. than 10-inches); when is not impeded. Grass
L General Vegelation nuisance weeds and other | should be mowed to a
vegetation starts to take height of 3 to 4 inches.
over. Remove grass
clippings.




Typical Biofiltration Swale Checklist (Continued)

Date
Drainage i
Frequency Syste|?1 Problem Conditions to Check For uongions That Shguld
Feature v | v Exist
If possible, trim back
Grass growth is poor over-hanging limbs and
M General Excessive Shading | because sunlight does not | remove hrushy
reach swale. vegetation on adjacent
slopes.
Remove material so
Inlet/outlet areas clogged | that there is no
M General Inlet/Outlet with sediment and/or clogging or blockage in
debris. the inlet and outlet
area,
; Trash and debris
Trash and Debris . . Remove trash and
& General Accumulation acaumulated i the bie- debris from bioswale.
swale.
For ruts or bare areas
less than 12 inches
wide, repair the
damaged area by filling
with crushed gravel. If
bare areas are large,
generally greater than
Eroded or scoured swale 12 inches wide, the
. . bottom due to flow swale should be re-
" Gt EjsIORESRRMng channelization, or higher graded and re-seeded.
flows. For smaller bare areas,
overseed when bare
spots are evident, or
take plugs of grass
from the upper slope
and plant in the swale
bottom at 8-inch
intervals.

If you are unsure whether a problem exists, please contact a Professional Engineer.

Comments:

Key:

(M) Monthly from November through April.
(A) Once in late summer (preferable September)
(S) After any major storm (use 1-inch in 24 hours as a guideline).




3.21 Grounds (Landscaping)

Landscaping is an essential component of stormwater management. Bare soil
areas generate higher levels of stormwater runoff and sedimentation in

stormwater facilities. The following check list gives some general guidance for
landscape management.

Grounds (Landscaping) Checklist

Date
Drainage .
Frequency | System Problem Conditions to Check For Sl ions That e
Exist
Feature v |v
Weeds Weeds growing in more than Weeds present in less
M General ; 20% of the landscaped area than 5% of the landscaped
(nonpoisonous)
(trees and shrubs only). area.
Any presence of poison ivy or | No poisonous vegetation

M General Insect hazard other poisonous vegetation or | or insect nests present in

insect nests. landscaped area.

M,S General Trash or litter See Ponds Checklist. See Ponds Checklist.
Causes of erosion are
identified and steps taken

Erosion of Ground Noticeable rills are seen in to slow down/spread out

M,S General

Surface landscaped areas. the water. Eroded areas
are filled, contoured, and
seeded.
Limbs or parts of trees or Trim trees/shrubs to
shrubs that are split or broken
A Trees and Damage which affect more than 25% of restore shape. Replace
shrubs B trees/shrubs with severe
the total foliage of the tree or d
amage.
shrub.
Trees o st e | (SRS, pectig,
M Damage been blown down or knocked ury. '
shrubs Replace if severely
over.
damaged.
Trees or shrubs which are not | K d rubb
Trees and adequately supported or are Place stakes and rubber-
A Damage ; h coated ties around young
shrubs leaning over, causing exposure
trees/shrubs for support.
of the roots.

If you are unsure whether a problem exists, please contact a Professional Engineer.

Comments:

Key:

(M) Monthly from November through April.

(A) Once in late summer (preferable September)

(S) After any major storm (use 1-inch in 24 hours as a guideline).




3.26 Inlet/Outlet Stormwater Pipe

The inlet and outlet stormwater pipes convey stormwater in, through, and out of

stormwater facilities.

Storm sewer pipes convey stormwater. Pipes are built from many materials and are
sometimes perforated to allow stormwater to infiltrate into the ground. Stormwater pipes
are cleaned to remove sediment or blockages when problems are identified. Stormwater
pipes must be clear of obstructions and breaks to prevent localized flooding. All
stormwater pipes should be in proper working order and free of the possible defects

listed below.

In addition, outlet stormwater pipes should be inspected to make sure stormwater exits
the facility without causing any negative impacts to the drainage area, if applicable.

Inlet/Outlet Storm Pipe Checklist

Date
Drainage o
Frequency | System Problem Conditions to Check For Condltlonéx':‘:tat Sheuid
Feature |v |¥ |Y
Use mechanical methods
to remove root.
¥ . Do not put root-dissolving
Ohbstructions Storm pipe- root enters or : :
General ; ; : ) . chemicals in storm sewer
including roots deforms pipe, reducing flow. pipes. If necessary,
remove the vegetation
over the line.
General Pipe dented or Inlet/outlet piping damaged or | Pipe repaired and/or
broken broken and in need of repair. | replaced.
Any part of the piping that is
Ganeral Pipe rusted or crushed or deformed more Pipe repaired and/or
deteriorated than 20% or any other failure | replaced.
to the piping.
For ruts or bare areas
less than 12 inches wide,
repair the damaged area
by filling with crushed
Eroded or scoured areas due | gravel. If bare areas are
Erosion Erosion to flow channelization, high large, generally greater
flows, or vehicular damage. than 12 inches wide, the
damaged area should be
re-graded and re-seeded.
For smaller bare areas,
overseed,
Only one layer of rock exists
Pios outfail Missing or removed | above native soil in area five | Rock pad replaced to
P rock square feet or larger, or any design standards.
exposure of native soil.
Rock pad replaced to
; ¥t ; design standards.
. ; Soil erosion in or adjacent to
Pipe outfall Erosion rock pad.




Inlet/Outlet Storm Pipe Checklist (Continued)

Dafte
Drainage iy
Frequency | System Problem Conditions to Check For Condltlonéx'::tat Should
Feature v | v
For ruts or bare areas
less than 12 inches
wide, repair the
damaged area by filling
Eroded or scoured ditch or | with crushed gravel. If
Pipe : . stream banks due to flow | bare areas are large,
M outfall Erosion/Scouring channelization, or higher generally greater than
flows. 12 inches wide,
damaged area should
be re-graded and re-
seeded. For smaller
bare areas, overseed.
Only one layer of rock
M Pipe Missing or Moved z;(:;si’ na:?gae r?va::zj;rﬂe Rock pad replaced to
Outfall Rock feet or larger, or any design standards.
exposure of native soil.
M Pipe Efaston Soil erosion in or adjacent | Rock pad replaced to
Outfall to rock pad. design standards.

If you are unsure whether a problem exists, please contact a Professional Engineer.

Comments:

Key:

(A) Annual (March or April preferred)
(M) Monthly (see schedule)
(S) After major storms (use 1-inch in 24 hours as a guideline)
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Annual Inspection Report
City of Puyallup — Stormwater BMP Facilities Inspection and Maintenance Log

Return Form to:

Stormwater Engineer/ City of Puyallup
333 South Meridian

Puyallup, WA 98371

Facility Name:

Address:
Begin Date: End Date:
Date BMP ID# BMP facility Description Inspected By Cause for Inspection Exceptions Noted Notes / Actions Taken

Instructions:

Record all inspections and maintenance for all treatment BMP’s on this form. Use additional log sheets and/or attach extended comments or documentation as
necessary. Submit a copy of the completed log with the Annual Independent Inspector Report to the City, and start a new log at that time. Checklists provided
should be used prior to filling out this form. If you have any questions on how to complete your inspection, please contact City staff.

BMP ID #- always use ID# from the Operation and Maintenance Manual.

Inspected by- Note all Inspections and maintenance on this form, including the required independent annual inspection.

Cause for Inspection- Note if the inspection is routine, pre-rainy season, post storm, annual, or in response to a noted problem or complaint.
Exceptions Noted- Note any condition that requires correction or indicates a need for maintenance.

Notes / Actions Taken- Describe any maintenance done and need for follow up.
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