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1 Project Overview

1.1 Site Information

Parcel Number: 6136000-0200

Address: 2910 Hogum Bay Road Lacey, WA 98516
Current Zoning: LI +Light Industrial

Vicinity: East of Hogum Bay Rd. NE, South of 30" Ave. NE
Property Owner: Harold Lemay Enterprises, Inc.

Parcel Area: 22.69 acres

Total Project Site Area: 0.27 acres

Surrounding Land Uses: Developed Light Industrial

1.2 Project Description

LeMay Pacific Disposal is proposing a 4,730 square foot addition to an existing shop building.
About 6,400 square feet of paving will be removed and replaced with new paving. Pavement
removal and replacement is as necessary to construct the proposed building, to install/re -route
proposed utilities, and to provide adequate drainage to/from the surrounding pavements.

Proposed Stormwater Drainage Design

The project site area is currently fully paved and drains to a catch basin that is in the center of

the proposed building addition footprint . This catch basin will be removed to accommodate

the proposed building. The project proposes to collect and convey storm drainage from the

proposed building to the existing conveyance network inanew 6  di amefdraim PVC
network . A series of catch basinsa nd 6  will bepconnegted into the existing conveyance

system. There is no change in the site impervious coverage or the overall runoff characteristics

of the site as a result of this project.

Project Description and Permits Required

This report has been prepared in support of the Site Plan review application and the Building
Permit application. The project proposes a 4,730 square foot addition to an existing shop
building. Please se the Vicinity Map on page 4 for reference. The associated site work includes
the building addition, asphalt paving, and utility installation/ relocation .

Location and Site Description

The site address is2910 Hogum Bay Road Lacey, WA 98516 Please see the vicinity map included
as Figure 1. The site is situated on parcel number 6136000-0200 (22.69 acres). The current
assessed value Q025 tax year, Thurston County Treasurer) is $7,824,600. The parcel is located
in Section 02, Township 18 North, Range 01 West. The site is accessed off Hogum Bay Road
about 1/3 mile to the north of the intersection with Willamette Drive Northeast, or from the
roundabout at the east terminus of 30" Avenue Northeast. The site is adjacent to developed
industrial land on all sides and is zoned Light Industrial (LI).

General Description of Proposal
The project proposes a 4,730 square foot building addition and 6,400 square feet of asphalt
pavement replacement . The total disturb ed area is 11,545 square feet (0.27 acres). Utility work
includes water relocation, buried power relocation, and storm drainage piping installation .
Please refer to the table in this section for a summary of the existing and proposed surface
coverages and project threshold areas .
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Existing Proposed

SurfacqSF Acre SF Acre
Paving/Gravel (PG| 11,548 024 6,814  0.16
Roof (NPGI 0 ood 473 0.1
| Totall 11,549 0271 11,543  0.27

2 Development Conditions & Core Requirements

2.1 Core Requirements

Please see the Flow Chart, included as Figure 2 in this report, for determining the requirements
for this project . Because the project is a redevelopment and there is more than 5,000 square
feet of new plus replaced hard surface area AND exceed 50% of the assessed value of the
existing project site improvements , all Core Requirements apply to the new and replaced hard
surfaces and the converted vegetation areas. The following is a discussion to Core
Requirements #1 -9.

2.1.1 Core Requirement #1 + Preparation of Stormwater Site Plans
This report and the accompanying drawings satisfy this requirement.
2.1.2 Core Requirement #2 - Construction Stormwater Pollution Prevention

Please see the Construction Stormwater Pollution Prevention Plan (CSWPPP) , and Demolition

and TESC Plans, Notes, and Details The CSWPPPhas been prepared in accordancethe Ci t y - s
Manual and includes a discussion of the required elements and reference to any applicable

BMPs.

2.1.3 Core Requirement #3 - Source Control of Pollution

Source control BMPs for construction sites are included in the Construction Stormwater
Pollution Prevention Plan (CSWPPP) and the project plans. This document is bound under
separate cover and included in th is permit submittal.

2.1.4 Core Requirement #4 - Preservation of Natural Drainage Systems and
Outfalls

The site will continue to direct stormwater to the existing onsite stormwater management
facilities: a wetpond for water quality treatment and an infiltration pond for full stormwater
disposal. There is no offsite discharge from the site.

2.1.5 Core Requirement #5 - On-site Stormwater Management

It is proposed to comply with this requirement through  the list approach compliance method,
using Low Impact Development (LID) BMPs from List #2 for all surfaces within each type of
surface for the project site. Section 5 of this report includes a summary of LID BMPs of each
surface to an extent feasible.
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2.1.6 Core Requirement #6 =+ Runoff Treatment

There ismore than 5,000 square feet of pollution generating hard surfaces associated with the
project, therefore runoff treatment is  required. The stormwater runoff from pollution
generating hard surfaces will continue to drain to the onsite wetpond for runoff treatment.
Upon completion of this project there will be a net decrease in the total amount of pollution
generating surfaces, since pavement (PGIS) will be replaced with roof area (NPGIS). Review and
verification of the existing wetpond was performed  during previous permitting on this site =+
most recently in 2020 (ref. 19 -2582).

2.1.7 Core Requirement #7 + Flow Control

There is no change in impervious coverage as a result of this project. The project proposes to
continue discharge to the existing infiltration pond.  Review and verification of the existing
infiltration facility was performed during previous permitting on this site + most recently in
2020 (ref. 19-2582).

2.1.8 Core Requirement #8 *Wetlands Protection

There are no adjacent or downstream wetlands impacted by the proposed development ;
therefore , no wetland protection is required.

2.1.9 Core Requirement #9 + Operation and Maintenance
There are no new stormwater management facilities associated with the project ;therefore, a

new maintenance and source control manual has not been prepared. Refer to previous project
for maintenance for the existing stormwater facilities.
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Figure 2 - Minimum Requirements Flow Char t
CITY OF LACEY 2022 STORMWATER DESIGN MANUAL

Start Here:

Does the Site have See Redevelopment
35% or more of existing

Project Thresholds and
Figure "Flow Chart for

hard surface coverage?

Determining
Does the project convert Requirements for
No 0.75 acres or more of Redevelopment.”

vegetation to lawn or

landscaped areas, or
convert 2.5 acres or more
> of native vegetation to
pasture?

Does the Project result  |No
in 5,000 square feet, or
greater, of new plus
replaced hard surface
area?

Yes No

Does the Project result
Yes in 2,000 square feet, or
greater, of new plus
replaced hard surface

All Core Reguirements area?
apply to the new and
replaced hard surfaces

A 4

No
and converied Yes
vegetation areas.

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

greater?

Core Requirements #1

through #5 apply to the

new and replaced hard

surfaces and the land Yes
disturbed.

No

Core Requirement #2
applies.

Figure 2.1. Flow Chart for Determining Requirements for New Development.
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CITY OF LACEY 2022 STORMWATER DESIGN MANUAL

Does the Project result in 2,000 square feet, or more, of new plus replaced hard surface area?
OR

Does the land disturbing activity total 7,000 square feet or more?

Yes No

Core Requirements #1 through #5 apply

to the new and replaced hard surfaces Core Requirement #2 applies.
and the land disturbed,

Next Question

Does the Project add 5,000 square feet or more of new hard surfaces?
OR
Convert 0.75 acres or more of vegetation to lawn or landscaped areas?
OR
Convert 2.5 acres or more of native vegetation to pasture?

—

1 Yes No

All Core Requirements apply to the naw I Next Question Is this a road-related project?
hard surfaces and the converted >
Yes
No

Does the Project add 5,000 square feet or greater of new hard surfaces?

vegetation areas.

k4
Yes No Is the total of the new plus replaced hard surfaces
5,000 square feet or maore,
AND
Do new hard surfaces add 50% or does the value of the proposed improvements —
more to the existing hard surfaces including interior improvements - exceed 50% of the
within the Site? assessed value (or replacement value) of the:

+  existing Project Site improvements (for commercial
or industrial projects) OR
Yes No No N )
s existing Site Improvements (for all other projects)
r

L

No additional
requirements,

All Core Requirements apply to the new and
replaced hard surfaces and the converted
vegelation areas.

Figure 2.2.  Flow Chart for Determining Requirements for Redevelopment.

2-8 Chapter 2 — Applicability and Core Requirements June 2022
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3 Site & Vicinity Description

The site is currently developed with a maintenance building and asphalt pavement . The site
generally slopes to the south at +1.5% grade with elevations ranging from 200 to 201.5.

Please see the summary of existing and proposed surface coverages within the project limits in

the table below:

Existing Proposed

SurfacqSF Acre SF Acre
Paving/Gravel (PGI| 11,545 0.21 6,815 0.16
Roof (NPGI{ 0 0.04 4,730 0.11
| Total| 11,544 0.24 11,545 0.27

The Thurston County GIS Parcel Search shows no erosion or landslide potential in or around the
parcel. There are fuel tanks in use on-site but not within the project limit. The project site is
not in a 100-year flood hazard zone. We are not aware of any Superfund sites in the immediate
vicinity of the project site. We are not aware of any historic drainage problems associated with

this property.

Per USDA NCRS report, the onsite soils consist of gravelly sandy loam categorized as
Hydrologic Soil Group A. The National Wetlands Inventory shows no wetlands or areas of
interest in or around the project site.

Currently all stormwater runoff generated within the site sheetflows to
and is conveyed to an existing stormwater treatment facility. The

stormwater to an infiltration pond

3.1 Qualitative Analysis

for final disposal .

a nearby catch basin
wetpond discharges

As stated in the previous section, all stormwater runoff within the site sheetflows to a nearby
catch basin. The catch basin will discharge runoff to a wet pond for treatment. After treatment,
runoff in the wet pond is conveyed to an infiltration pond and is infiltrated. The wet pond and
infiltration pond are located west of the project site. We are unaware of any historical drainage
problems associated with this property.

There are no potential negative impacts due to the proposed improvements. There will not be
an increase of stormwater runoff generated on -site; the project area is 100% impervious .

4 Soils & Infiltration Analysi
A Geotechnical Engineering Report has been prepared by Migizi Group, Inc, dated September
18, 2019 and is included in Appendix 2 of this Drainage Report. The test pits were done near
pri mary office
were encountered before transitioning to native deposits. The fill soils were comprised of
repurposed recessional outwash and seams of buried organics. Low permeability horizon of
silty gravels was also encountered at 7 feet depth. According to NRCS, the site soil is classified
as Spanaway gravelly sandy loam and is generally associated with gravelly outwash deposits.

LeMay- s

There was no groundwater encountered with the maximum exploration depth of 10 feet below

existing grade.

S

| o Tha assedsmenessates thoaf fill foils e

pr oj e
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5 Onsite Stormwater Management and L ow Impact Development

The project triggers Core Requirement #1 -9. Therefore, the project has implemented the
stormwater management BMPs from LID Performance Standard List #2 to the extent feasible.
A summary of the List # 2 surfaces and the associated BMPs are provided below:

5.1 Lawn and Landscape Areas

The site does not propose lawn and landscaped areas; therefore, Post -Construction Soil Quality
and Depth BMP (BMP T5.13) does not apply .

5.2 Roofs

The order of preference for stormwater management for roof areas is: Full Dispersion (BMP
T5.30), Downspout Full Infiltration (BMP T5.10A), Bioretention (BMP T5.14A and BMP T7.30)
Downspout Dispersion Systems (BMP T5.10B), then Perforated Stub -out Connections (BMP
T5.10C). The BMPs listed are infeasible for this project and the stormwater runoff will continue

to convey to the existing stormwater facilities.

Full dispersion is deemed infeasible by the Manual, since there is not 100 feet in length of
forested or native vegetative flow path. Downspout Full Infiltration is deemed infeasible since
a vegetative flow path for splashblocks and trenches cannot be achieved. Bioretention is
deemed infeasible due to the lack of space for bioretention BMPs. The whole site will be
industrial use. Downspout Dispersion Systems and Perforated Stub -out Connections is deemed
infeasible since the connecting pipe discharges to a stormwater BMP designed to meet Core
Requirement #7. The connecting pipe will convey stormwater to an existing infiltration pond

for full infiltration

5.3 Other Hard Surfaces

The order of preference for stormwater management for other hard surfaces is: Full Dispersion
(BMP T5.30), Permeable Pavements (BMP T5.15), Bioretention (BMP T5.14A and BMP T7.30)
Sheet Flow Dispersion (BMP T5.12), then Concentrated Flow Dispersion (BMP T5.11). The BMPs
listed are infeasible for this project and the stormwater runoff will continue to convey to the
existing stormwater facilities.

Full dispersion is deemed infeasible by the Manual, since there is not 100 feet in length of
forested or native vegetative flow path. Permeable Pavements are deemed infeasible  due to
the heavy | oads as s o adusrialedivitywiusa. hBioretdnton is deemed s
infeasible due to the lack of space for bioretention BMPs. Sheet Flow Dispersion is deemed
infeasible since a vegetation buffer for dispersion is not available. Concentrated Flow
Dispersion is not deemed feasible since a minimum 3 -foot ro ck pad with a 50-foot flow path
cannot be achieved. The projects paved areas will continue to be treated in a wetpond, then
fully infiltrated.

6 Runoff Treatment & Flow Control
New runoff treatment and flow control  facilities are not proposed by this project. The existing
wet pond and infiltration pond will satisfy these requirements. Review and verification of the
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existing infiltration and wetpond facilities were performed during previous permitting on this
site + most recently in 2020 (ref. 19 -2582).

7 Runoff Collection & Conveyance System

The project proposes toaddtwo catch basins to the exi sdrainng conyv
piping. T h e dréin piping from the catch basins and from the roof drain system will tie -in to

the existing conveyance system. The calculation below demonstrates that the proposed piping

is adequately sized by conservatively assuming the entire project site (0.25 acres) is conveyed

toasinge6 pipe at 1. 0 %.

SBUH Hydrograph Synthesis

Input: 24-hour 7-day
Penious Area 0.000 (acres) CN 86.0 76.3
Impenious Area 0.270 (acres) CN 98.0 96.3
Total Area: 0.27 (acres) S 1.63 3.11
Time of Concentration (min.) S 0.20 0.38
w 0.4545 0.8333
100-year
Precipitation (in.)
Results:
Event Peak Flow Volume Peak Time
100-year, 24-hour | o028 | 3788 | 767 |
Pipe Diameter D | 6.0 | (inches)
Manning's "n" n | 0.012
Slope S | 0.50 (%) Formulas:
Flow Depth d | 3.52 | (inches)
Flow Depth Ratio d/D 0.59 (%) d/D = (d/D)
Flow Point Angle g 200.1 (deg) q = 2*COS™}((1-(2*d/D))
Flow Area A 012 (ft%) A = 1/8*(RADIANS(q,)-SIN(q,))*(D/12)?
Wetted Perimeter WP 0.873 (ft) WP = p*(D/12)*q,/(2*p)
Hydraulic Radius R 0.137 (ft) R = A/IWP
Flow Q | 0.280] (cfs) Q = (1.49/n)*A*R?3+50®
Velocity V | 2.337 (fps) V =QI/A

8 Source Control

8.1 Potential Sources of Pollutants

The pollutant sources on the developed project site will be  similar to the existing site. Potential
pollutants that could occur on site would be from vehicles. There is an overall decrease in the

total amount of pollution generating impervious surface.
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8.2 Source Control BMPs

A list and description of applicable permanent post -construction source control practices
includes:

S417: Maintenance of Stormwater Drainage and Treatment Systems + Catch basins and
conveyance systems shall be inspected and clean as needed.

S421: Parking and Storage of Vehicles and Equipment  + Parking areas to be swept and kept
substantively free of dirt and debris.

S454: Preventive Maintenance/Good Housekeeping  +Sweep all appropriate surfaces as need
for the collection and disposal of dust an d debris that could contaminate stormwater. Use drip
pans to collect leaks and spills from industrial/commercial equipment.

S457: Inspections + Assess all BMP that have been implemented for effectiveness and needed
maintenance and located areas where additional BMPs are needed.

8.3 Source Control Checklist and Worksheet

N/A = please reference the previously issued permits for this site +there are no added sources
to control as a result of this project .

9 Covenants, Dedications, Easements

N/A - we are not aware of any covenants, dedications, or easements required for this project.
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Figure 4 - FEMA Flood Map
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Appendix 1 Maps and Plans
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Vicinity Map
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1.2 NRCS Soil Types Map
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https:/loffices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.goviwps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated pericdically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require
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alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unigue combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a scil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Scil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION
Area of Interest (AOI) &= Spoil Area The soil surveys that comprise your ACI were mapped at
1:24,000.
Area of Interest (ADI) o stonyssot
Soils Very Stony Spot
1 Soll Map Unit Polygons @) Very Stony Spot Warning: Soil Map may not be valid at this scale.
h } W Wet Spot
- Soil Map Unit Lines ) o Enlargement of maps beyond the scale of mapping can cause
it Poi = misunderstandin, the detail of mapping and accuracy of soi
5] Soll Map Unit Points . < isund g of il of mapping cy of soil
. i s Special Line Features line placement. The maps do not show the small areas of
Special Point Features. contrasting soils that could have been shown at a more detailed
() Blowout Water Featuras scale.
Streams and Canals
E Borrow Pit
Clay & Transportation Please rely on the bar scale on each map sheet for map
x lay Spot ey Rails measurements.
¢  Closed Depression ons Interstate Highways . .
Gravel Pit Source of Map: Natural Resources Conservation Service
h 4 ravel F o~ US Routes Web Soil Survey URL:
. Coordinate System: Web M tor (EPSG:3857
& Gravelly Spot Major Roads oordinate System: eb Mercator (| )
©  Landil L '
ocal Roads Maps from the Web Soil Survey are based on the Web Mercator
A Lava Flow Background projection, which preserves direction and shape but distorts
9 distance and area. A projection that preserves area, such as the
ale  Marsh or swamp - Aerial Photography Albers equal-area conic projection, should be used if more
5 Mine or Quarry accurate calculations of distance or area are required.
@  Miscellaneous Water This product is generated from the USDA-NRCS certified data as
©  Perennial Water of the version date(s) listed below.
vy Rock Outcrop Soil Survey Area:  Thurston County Area, Washington
_+_ Saline Spot Survey Area Data:  Version 16, Sep 8, 2022
2«2 Sandy Spot Soil map units are labeled (as space allows) for map scales
= Sevoroly Eraded Spot 1:50,000 or larger
@  Sinknole . .
Date(s) aerial images were photographed: Jul 31, 2022—Aug 8,
3  SlideorSip 2022
g SodicSpot 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.
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Map Unit Legend

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

110 Spanaway gravelly sandy loam, 21 100.0%
0 to 3 percent slopes

Totals for Area of Interest 21 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

"
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An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

12
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Thurston County Area, Washington

110—Spanaway gravelly sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2ndb6
Elevation: 330 to 1,310 feet
Mean annual precipitation: 35 to 65 inches
Mean annual air temperature: 50 degrees F
Frost-free period: 150 to 200 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Spanaway and similar soifs: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Spanaway

Setting
Landform: Terraces, outwash plains
Parent material: Volcanic ash over gravelly outwash

Typical profile
H1 - 0to 15 inches: gravelly sandy loam
H2 - 15 to 20 inches: very gravelly loam
H3 - 20 to 60 inches: extremely gravelly sand

Properties and qualities
Slope: 0 to 3 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 supply, 0 to 60 inches: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A
Ecological site: RO02XA006WA - Puget Lowlands Prairie
Forage suitability group: Droughty Soils (G002XS401WA)
Other vegetative classification: Droughty Soils (G002X3401WA)
Hydric soil rating: No

13
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1.3 Existing Topography Map
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Appendix 2 Supplemental Reports and Information

2.1 Geotechnical Report
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MIGIZI GROUP, INC.

PO Box 44840 PHONE  (253) 537-9400
Tacoma, Washington 98448 FAX (253) 537-9401

September 18, 2019

Waste Connections

P.O. Box 61726

Vancouver, Washington 98666

Attention: Kelly Kincella

Subject: Geotechnical Engineering Report

Lemay Pacific Disposal Improvements

2910 Hogum Bay Road NE
Lacey, Washington
P/Ns 11802410400 and 61360000200

MGI Project ’1556-119
Dear Ms. Kincella:

Migizi Group, Inc. (MGI) is pleased to submit this report describing the results of our geotechnical
engineering evaluation of the improvements proposed for your Lemay Pacific Disposal facility
in Lacey, Washington.

This report has been prepared for the exclusive use of Waste Connections, and their consultants,
for specific application to this project, in accordance with generally accepted geotechnical
engineering practice.

1.0  SITE AND PROJECT DESCRIPTION

The project site consists of the fully operational Lemay Pacific Disposal facility located towards
the north end of the city limits of Lacey, Washington, as shown on the enclosed Topographic and
Location Map (Figure 1). The Lemay Pacific Disposal facility provides commercial trash and
recycling collection services across the Thurston County area, with its complex encompassing
approximately 25 acres along the east side of Hogum Bay Road NE.

The primary office building is located immediately to the north of the Hogum Bay Road NE
entrance, with parking being located along the east side of the structure. Adjacent to the
entryway, additional overflow gravel parking is located along the south side of the existing
driveway.

Page 1 of 15
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Improvement plans involve the construction of a new office building along the south side of the
driveway in the region currently occupied by gravel parking. Surrounding areas will be paved
for vehicle access and parking, and site produced stormwater will be ultimately diverted to the
existing infiltration pond located immediately east of the site entry.

20  EXPLORATORY METHODS
We previously explored surface and subsurface conditions at the project site on September 11,
2019. Our exploration and evaluation program comprised the following elements:

. Surface reconnaissance of the site;
. Five test pits (designated TP-1 through TP-5), advanced on September 11, 2019;
. One Small-Scale Pilot Infiltration Test (PIT) along the bottom of the existing storm pond

(designated INF-1); and
. A review of published geologic and seismologic maps and literature.
Table 1 summarizes the approximate functional locations and termination depths of our

subsurface explorations, and Figure 2 depicts their approximate relative locations. The following
sections describe the test pit procedures.

TABLE 1
APPROXIMATE LOCATIONS AND DEPTHS OF EXPLORATIONS
Termination

Exploration Functional Location Depth

(feet)
TP-1 West end of gravel parking area along south side of driveway 10
TP-2 East end of gravel parking area along south side of driveway 10
TP-3 Southwest corner of the existing infiltration pond 10
TP-4 Mortheast corner of the existing infiltration pond 10
TP-5 Gravel parking area along east side of existing office building 10

The specific numbers and locations of our explorations were selected in relation to the existing
site features, under the constraints of surface access, underground utility conflicts, and budget
considerations.

It should be realized that the explorations performed and utilized for this evaluation reveal
subsurface conditions only at one discrete location across the project site and that actual
conditions in other areas could vary. Furthermore, the nature and extent of any such variations
would not become evident until additional explorations are performed or until construction
activities have begun. If significant variations are observed at that time, we may need to modify
our conclusions and recommendations contained in this report to reflect the actual site conditions.

Migizi Group, Inc. Page 2 of 15 ﬂmfﬁh
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21 Test Pit Procedures

Qur exploratory test pits were excavated with a rubber-tracked mini-excavator operated by an
excavation contractor under subcontract to MGIL. An engineering geologist from our firm
observed the test pit excavations, collected soil samples, and logged the subsurface conditions.

The enclosed test pit logs indicate the vertical sequence of soils and materials encountered in the
test pits, based on our field classifications. Where a soil contact was observed to be gradational
or undulating, our logs indicate the average contact depth. We estimated the relative density and
consistency of the in-situ soils by means of the excavation characteristics and the stability of the
test pit sidewalls. Our logs also indicate the approximate depths of any sidewall caving or
groundwater seepage observed in the test pits. 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 our explorations are included as Figures A-2 through A-6.

22  Infiltration Test Procedures

In-situ field infiltration testing was performed for determination of a Design Infiltration Rate in
general accordance with the Small-Scale PIT procedures, as described in Section 7A.2.2 of the City
of Lacey 2016 Stormwater Design Manual. The first step of this test procedure was to identify a
suitable soil stratum for stormwater retention and, once completed, perform an excavation within
this soil group with a minimum surface area of 12 square feet (sf). Once the excavation was
completed, a vertical measuring rod marked in half-inch increments was installed towards the
center of the test area. Water was then introduced into the test area, being conveyed through a
4-inch corrugated pipe to a splash block at the bottom of the excavation. Once 12 inches of water
was developed at the bottom of the excavation, the test surface was saturated prior to testing.
After the saturation period was completed, a steady state flow rate was developed in order to
maintain 12 inches of head at the bottom of the test surface. This steady state rate was maintained
for one hour. After completion of the steady state period, water was no longer introduced into
the excavation, and infiltration of the existing water was allowed. We recorded the falling head
rate for one hour, for comparison with the steady state rate.

3.0  SITE CONDITIONS

The following sections present our observations, measurements, findings, and interpretations
regarding surface, soil, groundwater, seismic and infiltration conditions and liquefaction
potential.

3.1 Surface Conditions

As previously indicated, the project site consists of the fully operational, + 25-acre Lemay Pacific
Disposal facility, located along the east side of Hogum Bay Rd NE, towards the north end of the
city limits of Lacey, Washington. Under its current configuration, the site can be entered from
both the west off of Hogum Bay Rd NE, and from the north off of 30" Ave NE. The western
entrance is the primary entrance which provides access to the principal office building and visitor
check-in station. The northern entrance provides streamlined access for garbage/recycling trucks
to the waste disposal and transfer center complex along the eastern half of the project area. Much
of the western half of the project area is utilized as open-air storage and parking. The exception

Migizi Group, Inc. Page 3 of 15 Mﬁﬂh
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to this is along the north-central portion of the site, where stormwater facilities occupy substantial
space.

The current stormwater management design for this property initially diverts collected waters to
a multi-cell wet pond along the south side of the existing driveway. After treatment, this pond
overflows through a culvert to the large infiltration pond along the north side of the driveway.
This pond then has an emergency overflow, which discharges to the north. It is our
understanding that this pond system has been functioning as intended since it was constructed
in 2001.

Topographically, the project area is gently sloped to relatively level. The site generally descends
from west to east across its extent, with approximately 12 feet of elevation change being observed
across the property. The majority of the elevation change is observed from the western entry into
the interior of the site, with the remainder of the property being relatively level. Localized
gradients may be more steeply sloped, as with the storm pond side slopes.

Qutside of the aforementioned stormwater ponds situated towards the north-central portion of
the project area, no hydrologic features were observed on site, such as seeps, springs, ponds and
streams.

3.2 Soil Conditions

Subsurface conditions were observed through the advancement of five test pit explorations across
the project area; three in the proposed improvement area, and two within the existing storm
pond. Our test pit explorations revealed varied subgrade conditions, but generally consisted of
existing fill soils over native, gravelly recessional outwash. Recessional outwash deposits were
observed through the termination of all of our explorations.

Lacey, and the larger Puget Sound area in general, has been glaciated a number of times over the
last 2.4 million years. The most recent of these glacial events, the Vashon Stade of the Fraser
Glaciation, receded from this region approximately 13,500 years ago. The majority of near surface
soils encountered within the Lacey area are either directly associated with or have been physically
altered by the Vashon glacial event. QOutwash soils generally consist of variably consolidated
sands and gravels deposited along meltwater streams/rivers during the latter end of a glacial
event, during an extended period ablation, and regression of glacial ice.

Test pit exploration TP-1, which was advanced towards the west end of the gravel parking area
along the south side of the primary driveway, did not encounter any fill soils, but rather solely
encountered medium dense recessional outwash, which ranged in composition from clean sandy
gravel to fine to medium sand with some silt. Test pit explorations TP-2 and TP-5 were performed
along the transition between the western entry into the interior of the site. At this location,
between 7 to 8 feet of fill soils were encountered before transitioning to native deposits. The
majority of the fill soils were comprised of repurposed recessional outwash; however, significant
seams of buried organics was also encountered at both locations. The final two explorations (TP-3
and TP-4) were conducted towards the southwest and northeast corners of the existing infiltration
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pond, respectively. At surface elevations at these locations, we encountered a combination of
gravelly recessional outwash and high permeability fill soils. At a depth of 7 feet in the vicinity
of test pit exploration TP-4, we encountered a low permeability horizon of silty gravels which, at
a minimum, extended through the termination of the exploration; a maximum depth of 10 feet.

In the Geologic Map of the Lacey 7.5-minute Quadrangle, Thurston County, Washington, as prepared
by the Washington State Department of Natural Resources (WSDNR) (2003), the project site is
mapped as containing Qgt, or Vashon-aged glacial till. The National Cooperative Soil Survey
(NCSS) for the Thurston County area, classifies site soils as 110 — Spanaway gravelly sandy loam,
0 to 3 percent slopes. This soil series is generally associated with gravelly outwash deposits.
There is an obvious discrepancy between the two resources about the geologic classification of
the project area, with our field observations aligning more closely with the conclusions of the
NCSS.

The enclosed exploration logs (Appendix A) provide a detailed description of the soil strata
encountered in our subsurface explorations.

33 Groundwater Conditions

At the time of our reconnaissance and subsurface explorations (September 16, 2019), we did not
encounter groundwater seepage in our explorations, which extended to a maximum depth of
10 feet below existing grade. Groundwater levels could rise higher than that which we observed,
given the fact that our explorations were performed outside of what is generally considered the
rainy season. However, given the topographic and geologic setting of the project area, we do not
anticipate that regional groundwater tables will be encountered during project excavations, nor
be a limiting factor in the proposed improvements. Groundwater levels will fluctuate with
localized precipitation and geology.

34 Seismic Conditions

Based on our analysis of subsurface exploration logs and our review of published geologic maps,
we interpret the onsite soil conditions to generally correspond with site class D, as defined by
Table 20.3-1 in ASCE 7, per the 2015 International Building Code (IBC).

Using 2015 IBC information on the USGS Design Summary Report website, Risk Category II
seismic parameters for the site are as follows:

S:=1315¢g Suws =1.315¢g Sps=0.877 g
5i1=0.531 g Swi= 0.797 g Spi=0.531 g

Using the 2015 IBC information, MCEr Response Spectrum Graph on the USGS Design Summary
Report website, Risk Category II, S. at a period of 0.2 seconds is 1.32g and S. at a period of
1.0 seconds is 0.53g.

The Design Response Spectrum Graph from the same website, using the same IBC information
and Risk Category, Saat a period of 0.2 seconds is 0.88g and S:at a period of 1.0 seconds is 0.53g.
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35 Liguefaction Potential
Liquefaction is a sudden increase in pore water pressure and a sudden loss of soil shear strength

caused by shear strains, as could result from an earthquake. Research has shown that saturated,
loose, fine to medium sands with a fines (silt and clay) content less than about 20 percent are most
susceptible to liquefaction. Subsurface explorations performed within the confines of the project
area did not encounter any saturated, loosely consolidated sandy soils, and we interpret the
potential for seismically induced liquefaction to be low within the subject property.

3.6 Infiltration Conditions

As described in the Soil Conditions section of this report, the existing infiltration pond is underlain
by a combination of gravelly recessional outwash and high permeability fill soils, with portions
of the pond transitioning to a more restrictive, silty gravel at a depth of + 7 feet. It is our
understanding that the existing infiltration pond has functioned without failure for nearly
20 years. However, portions of the pond retain standing water for significant portions of the year,
apparently being restricted by the underlying, low permeability soil horizon.

On September 11, 2019, an engineering geologist from MGI performed field infiltration testing
utilizing the procedures described at the onset of this report. The field test (INF-1) was performed
at a depth of 18 inches, situated between test pit explorations TP-3 and TP-4, as indicated on the
attached Figure 2. As described in the Infiltration Test Procedures section of this report, there are
two complementary portions of the Small PIT procedure utilized to determine a field infiltration
rate; the steady-state period and the falling head period. In our experience, the falling head
period is generally more conservative, and provides a more accurate evaluation of infiltration
conditions. The results of the falling head portion of our Small PIT is recorded in Table 2.

TABLE 2
FALLING HEAD PERIOD TEST RESULTS
| ) Depth of Test Surface Field Infiltration Rate
Test Pit Exploration (feet) (in/hr)
INF-1 1.5 9

The results of the above listed field infiltration rates are further modified to produce a long-term
infiltration rate through the application of a number of safety factors. The design rate is
determined by the formula Lesign = Imeasured X Fresting X Fgeometry X Fplugging. Ldesign is the maximum Design
Infiltration Rate and Imeasured is the infiltration rate measured by the falling head test. Fuesing is a
safety factor that accounts for uncertainties in the testing method and is accepted as Fresting =0.50.
Ficometry is a safety factor that accounts for the influence of facility geometry and depth to the water
table or impervious strata on the actual infiltration rate and is determined by the following
equation: Fgeometry =4 D/W + 0.05 where D = depth from the bottom of the proposed facility to the
maximum wet season water table or nearest impervious layer, whichever is less and W = width
of facility (accepted range between 1.0 and 0.25). Fpugging is a safety factor that accounts for
reductions in infiltration rates over the long term due to plugging of soils. This factor is:

* (.7 for loams and sandy loams
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* (.8 for fine sands and loamy sands
¢ 0.9 for medium sands
¢ 1.0 for coarse sands or cobbles.

Utilizing values of Imeasured = 9, Fresting = 0.5, Fgeometry = 0.25 and Fplugging= 1.0, we recommend utilizing
a long-term infiltration rate of 1.13 inches per hour for the existing infiltration pond situated
towards the north-central portion of the project area.

4.0  CONCLUSIONS AND RECOMMENDATIONS

Improvement plans involve the construction of a new office building along the south side of the
driveway, in the region currently occupied by gravel parking. Surrounding areas will be paved
for vehicle access and parking, and site produced stormwater will be ultimately diverted to the
existing infiltration pond located immediately east of the site entry. We offer the following
conclusions and recommendations:

. Feasibility: Based on our field explorations, research, and evaluations, the
proposed structures and pavements appear feasible from a geotechnical
standpoint.

. Foundation Options: Foundation elements should be constructed on medium
dense or denser undisturbed native soils, or on structural fill bearing pads that
extend down to medium dense or denser native soils. We anticipate that adequate
bearing soils will be encountered within 2 feet of existing grade in the vicinity of
the new office building footprint within native, recessional outwash deposits.
Recommendations for Spread Footings are provided in Section 4.2.

. Eloor Options: Floor sections should bear on medium dense or denser native soils
or on properly compacted structural fill that extends down to medium dense or
denser native soil. We anticipate that adequately bearing soils will be encountered
within 2 feet of existing grade, and we do not foresee the need for a granular fill
subbase. Recommendations for slab-on-grade floors are included in Section 4.3.

. Pavement Sections: Existing fill soils and native deposits are amenable to the use
of soil-supported pavements. We recommend a conventional pavement section
comprised of an asphalt concrete pavement over a crushed rock base course over
a properly prepared (compacted) subgrade or a granular subbase, depending on
subgrade conditions during pavement subgrade preparation.

All soil subgrades should be thoroughly compacted, then proof-rolled with a
loaded dump truck or heavy compactor. Any localized zones of yielding subgrade
disclosed during this proof-rolling operation should be over-excavated to a depth
of 12 inches and replaced with a suitable structural fill material.

. Infiltration Conditions: We recommend utilizing a long-term infiltration rate of
1.13 inches per hour for the existing infiltration pond situated towards the north-
central portion of the project area.
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. Geologic Hazards: During our site reconnaissance, advancement of subsurface
explorations, and general evaluation of the proposed development, we did not
observe any erosional, landslide, seismic, settlement, or other forms of geologic
hazards within the subject property. Given this fact, we recommend that no
buffers, setbacks, or other forms of site restraints be implemented to address these
potential hazards.

The following sections present our specific geotechnical conclusions and recommendations
concerning site preparation, spread footings, slab-on-grade floors, asphalt pavement, and
structural fill. The Washington State Department of Transportation (WSDOT) Standard
Specifications and Standard Plans cited herein refer to WSDOT publications M41-10, Standard
Specifications for Road, Bridge, and Municipal Construction, and M21-01, Standard Plans for Road,
Bridge, and Municipal Construction, respectively.

41  Site Preparation
Preparation of the project site should involve erosion control, temporary drainage, clearing,
stripping, excavations, cutting, subgrade compaction, and filling.

Erosion Control: Before new construction begins, an appropriate erosion control system should
be installed. This system should collect and filter all surface water runoff through silt fencing.
We anticipate a system of berms and drainage ditches around construction areas will provide an
adequate collection system. Silt fencing fabric should meet the requirements of WSDOT Standard
Specification 9-33.2 Table 3. In addition, silt fencing should embed a minimum of 6 inches below
existing grade. An erosion control system requires occasional observation and maintenance.
Specifically, holes in the filter and areas where the filter has shifted above ground surface should
be replaced or repaired as soon as they are identified.

Temporary Drainage: We recommend intercepting and diverting any potential sources of surface
or near-surface water within the construction zones before stripping begins. Because the selection
of an appropriate drainage system will depend on the water quantity, season, weather conditions,
construction sequence, and contractor's methods, final decisions regarding drainage systems are
best made in the field at the time of construction. Based on our current understanding of the
construction plans, surface and subsurface conditions, we anticipate that curbs, berms, or ditches
placed around the work areas will adequately intercept surface water runoff.

Clearing and Stripping: After surface and near-surface water sources have been controlled, sod,
topsoil, and root-rich soil should be stripped from the site. Given the previous grading activities,
the organic horizon is minimal across the project area, and should require no more than a couple
inches of stripping. Stripping is best performed during a period of dry weather.

Site FExcavations: Based on our explorations, we anticipate that excavations will encounter

moderately consolidated fill soils, and moderately consolidated recessional outwash. Both soil
groups can be readily removed utilizing standard excavation equipment.

Migizi Group, Inc. Page 8 of 15 Mﬁﬂh
nv.-'




LeMay Pacific DisposalShop BuildingAddition - Drainage Report

Waste Connections - Lemay Pacific Disposal Improvements, Lacey, WA September 18, 2019
Geotechnical Engineering Report P1556-T19

Dewatering: Our explorations did not encounter groundwater within their termination depths,
nor do we expect that groundwater will be present in the planned excavations. However, if
groundwater is encountered, we anticipate that an internal system of ditches, sump holes, and
pumps will be adequate to temporarily dewater excavations.

Temporary Cut Slopes: All temporary soil slopes associated with site cutting or excavations
should be adequately inclined to prevent sloughing and collapse. Temporary cut slopes in site
soils should be no steeper than 1¥H:1V, and should conform to Washington Industrial Safety
and Health Act (WISHA) regulations.

Subgrade Compaction: Exposed subgrades for the foundations of the planned additions should
be compacted to a firm, unyielding state before new concrete or fill soils are placed. Any localized
zones of looser granular soils observed within a subgrade should be compacted to a density
commensurate with the surrounding soils. In contrast, any organic, soft, or pumping soils
observed within a subgrade should be overexcavated and replaced with a suitable structural fill
material.

Site Filling: Our conclusions regarding the reuse of onsite soils and our comments regarding wet-
weather filling are presented subsequently. Regardless of soil type, all fill should be placed and
compacted according to our recommendations presented in the Structural Fill section of this
report. Specifically, building pad fill soil should be compacted to a uniform density of at least
95 percent (based on ASTM:D-1557).

Onsite Soils: We offer the following evaluation of these onsite soils in relation to potential use
as structural fill:

. Surficial Organic Seil and Organic-Rich Fill Seils: Where encountered, surficial
organic soils, like duff, topsoil, root-rich soil, and organic-rich fill soils are not
suitable for use as structural fill under any circumstances, due to high organic
content. Consequently, this material can be used only for non-structural purposes,
such as in landscaping areas.

. Existing Fill Soils; Extending through depths of 7 to 8 feet below existing grade, fill
soils along the east side of the west entry range in composition from a gravelly
sand to a silty sand with gravel. Both soil types can be adequately reused as
structural fill, but should be considered moderately moisture sensitive, and care
should be taken during stockpiling to prevent over-saturation.

. ravelly Glacial Qutwash: The gravelly glacial outwash which underlies the site is
relatively insensitive to moisture content variations and can be reused year-round,
provided particles larger than 6 inches are removed. In our opinion, these soils
have a CBR classification of 15.

Permanent Slopes: All permanent cut slopes and fill slopes should be adequately inclined to
reduce long-term raveling, sloughing, and erosion. We generally recommend that no permanent
slopes be steeper than 2H:1V. For all soil types, the use of flatter slopes (such as 2'4H:1V) would
further reduce long-term erosion and facilitate revegetation.
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Slope Protection: We recommend that a permanent berm, swale, or curb be constructed along
the top edge of all permanent slopes to intercept surface flow. Also, a hardy vegetative
groundcover should be established as soon as feasible, to further protect the slopes from runoff
water erosion. Alternatively, permanent slopes could be armored with quarry spalls or a
geosynthetic erosion mat.

4.2 Spread Footings
In our opinion, conventional spread footings will provide adequate support for the new office

building if the subgrades are properly prepared.

Footing Depths and Widths: For frost and erosion protection, the bases of all exterior footings

should bear at least 18 inches below adjacent outside grades, whereas the bases of interior
footings need bear only 12 inches below the surrounding slab surface level. To reduce post-
construction settlements, continuous (wall) and isolated (column) footings should be at least 18
and 24 inches wide, respectively.

Bearing Subgrades: Footings should bear on medium dense or denser, undisturbed native soils
or on properly compacted structural fill which bears on undisturbed medium dense or very dense
native soils. We anticipate that adequate bearing soils will be encountered within 2 feet of existing
grade in the vicinity of the new office building footprint, within native, recessional outwash
deposits.

In general, before footing concrete is placed, any localized zones of loose soils exposed across the
footing subgrades should be compacted to a firm, unyielding condition, and any localized zones
of soft, organic, or debris-laden soils should be overexcavated and replaced with suitable
structural fill.

Lateral Overexcavations: Because foundation stresses are transferred outward as well as
downward into the bearing soils, all structural fill placed under footings, should extend
horizontally outward from the edge of each footing. This horizontal distance should be equal to
the depth of placed fill. Therefore, placed fill that extends 3 feet below the footing base should
also extend 3 feet outward from the footing edges.

Subgrade Observation: All footing subgrades should consist of firm, unyielding, native soils, or
structural fill materials that have been compacted to a density of at least 95 percent (based on
ASTM:D-1557). Footings should never be cast atop loose, soft, or frozen soil, slough, debris,
existing uncontrolled fill, or surfaces covered by standing water.

Bearing Pressures: In our opinion, for static loading, footings that bear on properly prepared
subgrades, can be designed for a maximum allowable soil bearing pressure of 3,000 pounds per
square foot (psf). A one-third increase in allowable soil bearing capacity may be used for short-
term loads created by seismic or wind related activities.
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Footing Settlements: Assuming that structural fill soils are compacted to a medium dense or
denser state, we estimate that total post-construction settlements of properly designed footings
bearing on properly prepared subgrades will not exceed 1 inch. Differential settlements for
comparably loaded elements may approach one-half of the actual total settlement over horizontal
distances of approximately 50 feet.

Footing Backfill: To provide erosion protection and lateral load resistance, we recommend that
all footing excavations be backfilled on both sides of the footings and stemwalls after the concrete
has cured. Either imported structural fill or non-organic onsite soils can be used for this purpose,
contingent on suitable moisture content at the time of placement. Regardless of soil type, all
footing backfill soil should be compacted to a density of at least 90 percent (based on ASTM:D-
1557).

Lateral Resistance: Footings that have been properly backfilled as recommended above will resist
lateral movements by means of passive earth pressure and base friction. We recommend using
an allowable passive earth pressure of 250 psf for and an allowable base friction coefficient of 0.35
for site soils.

43  Slab-On-Grade Floors

In our opinion, soil-supported slab-on-grade floors can be used in the proposed building if the
subgrades are properly prepared. We offer the following comments and recommendations
concerning slab-on-grade floors.

Floor Subbase: Structural fill subbases do not appear to be needed under soil-supported slab-on-
grade floors at the site. However, the final decision regarding the need for subbases should be
based on actual subgrade conditions observed at the time of construction. If a subbase is needed,
all subbase fill should be compacted to a density of at least 95 percent (based on ASTM:D-1557).
All subgrades should be vigorously surface compacted to a medium dense or denser condition
before slab construction begins.

Capillary Break and Vapor Barrier: To retard the upward wicking of groundwater beneath the
floor slab, we recommend that a capillary break be placed over the subgrade. Ideally, this
capillary break would consist of a 6-inch-thick layer of pea gravel or other clean, uniform, well-
rounded gravel, such as “Gravel Backfill for Drains” per WSDOT Standard Specification
9-03.12(4), but clean angular gravel can be used if it adequately prevents capillary wicking. In
addition, a layer of plastic sheeting (such as Crosstuff, Visqueen, or Moistop) should be placed
over the capillary break to serve as a vapor barrier. During subsequent casting of the concrete
slab, the contractor should exercise care to avoid puncturing this vapor barrier.
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44 Asphalt Pavement
We offer the following comments and recommendations for asphalt pavement design and

construction.

Subgrade Preparation: Structural fill subbases do not appear to be needed under pavements at
the site. However, the final decision regarding the need for subbases should be based on actual
subgrade conditions observed at the time of construction. If a subbase is needed, all subbase fill
should be compacted to a density of at least 95 percent (based on ASTM:D-1557).

All soil subgrades should be thoroughly compacted, then proof-rolled with a loaded dump truck
or heavy compactor. Any localized zones of yielding subgrade disclosed during this proof-rolling
operation should be over excavated to a minimum depth of 12 inches and replaced with a suitable
structural fill material. All structural fill should be compacted according to our recommendations
given in the structural fill section. Specifically, the upper 2 feet of soils underlying pavement
section should be compacted to at least 95 percent (based on ASTM D-1557), and all soils below
2 feet should be compacted to at least 90 percent.

Pavement Materials: For the base course, we recommend using imported crushed rock, such as
"Crushed Surfacing Top Course” per WSDOT Standard Specification 9-03.9(3). If a subbase
course is needed, we recommend using imported, clean, well-graded sand and gravel such as
“Ballast” or “Gravel Borrow” per WSDOT Standard Specifications 9-03.9(1) and 9-03.14,
respectively.

Conventional Asphalt Sections: A conventional pavement section typically comprises an asphalt
concrete pavement over a crushed rock base course. We recommend using the following

conventional pavement sections:

Minimum Thickness

Pavemen . Automobile Parking D Areas Subjected t
Area Heavy Truck Traffic
Asphalt Concrete Pavement 2inches 3inches 4 inches
Crushed Rock Base 4 inches 6 inches 8 inches
Granular Fill Subbase (if needed) 6 inches 12 inches 12 inches

Compaction and Observation: All subbase and base course material should be compacted to at
least 95 percent of the Modified Proctor maximum dry density (ASTM D-1557), and all asphalt
concrete should be compacted to at least 92 percent of the Rice value (ASTM D-2041). We
recommend that an MCI representative be retained to observe the compaction of each course
before any overlying layer is placed. For the subbase and pavement course, compaction is best
observed by means of frequent density testing. For the base course, methodology observations
and hand-probing are more appropriate than density testing.
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Pavement Life and Maintenance: No asphalt pavement is maintenance-free. The above described
pavement sections present our minimum recommendations for an average level of performance
during a 20-year design life; therefore, an average level of maintenance will likely be required.
Furthermore, a 20-year pavement life typically assumes that an overlay will be placed after about
10 years. Thicker asphalt and/or thicker base and subbase courses would offer better long-term
performance, but would cost more initially; thinner courses would be more susceptible to
“alligator” cracking and other failure modes. As such, pavement design can be considered a
compromise between a high initial cost and low maintenance costs versus a low initial cost and
higher maintenance costs.

45  Structural Fill

The term "structural fill" refers to any material placed under foundations, retaining walls, slab-
on-grade floors, sidewalks, pavements, and other structures. Our comments, conclusions, and
recommendations concerning structural fill are presented in the following paragraphs.

Materials: Typical structural fill materials include clean sand, gravel, pea gravel, washed rock,
crushed rock, well-graded mixtures of sand and gravel (commonly called "gravel borrow" or "pit-
run"), and miscellaneous mixtures of silt, sand, and gravel. Recycled asphalt, concrete, and glass,
which are derived from pulverizing the parent materials, are also potentially useful as structural
fill in certain applications. Soils used for structural fill should not contain any organic matter or
debris, nor any individual particles greater than about 6 inches in diameter.

Fill Placement: Clean sand, gravel, crushed rock, soil mixtures, and recycled materials should be
placed in horizontal lifts not exceeding 8 inches in loose thickness, and each lift should be
thoroughly compacted with a mechanical compactor.

Compaction Criteria: Using the Modified Proctor test (ASTM:D-1557) as a standard, we
recommend that structural fill used for various onsite applications be compacted to the following
minimum densities:

Fill Application Minimum Compaction
Footing subgrade and bearing pad 95 percent
Foundation backfill 90 percent
Slab-on-grade floor subgrade and subbase 95 percent
Asphalt pavement base and subbase 95 percent
Asphalt pavement subgrade (upper 2 feet) 95 percent
Asphalt pavement subgrade (below 2 feet) 90 percent

Subgrade Observation and Compaction Testing: Regardless of material or location, all structural
fill should be placed over firm, unyielding subgrades prepared in accordance with the Site
Preparation section of this report. The condition of all subgrades should be observed by
geotechnical personnel before filling or construction begins. Also, fill soil compaction should be
verified by means of in-place density tests performed during fill placement so that adequacy of
soil compaction efforts may be evaluated as earthwork progresses.
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Soil Moisture Considerations: The suitability of soils used for structural fill depends primarily
on their grain-size distribution and moisture content when they are placed. As the "fines" content
(that soil fraction passing the U.S. No. 200 Sieve) increases, soils become more sensitive to small
changes in moisture content. Soils containing more than about 5 percent fines (by weight) cannot
be consistently compacted to a firm, unyielding condition when the moisture content is more than
2 percentage points above or below optimum. For fill placement during wet-weather site work,
we recommend using "clean” fill, which refers to soils that have a fines content of 5 percent or less
(by weight) based on the soil fraction passing the U.S. No. 4 Sieve.

50 RECOMMENDED ADDITIONAL SERVICES

Because the future performance and integrity of the structural elements will depend largely on
proper site preparation, drainage, fill placement, and construction procedures, monitoring and
testing by experienced geotechnical personnel should be considered an integral part of the
construction process. Subsequently, we recommend that MGI be retained to provide the
following post-report services:

. Review all construction plans and specifications to verify that our design criteria
presented in this report have been properly integrated into the design;

. Prepare a letter summarizing all review comments (if required);

. Check all completed subgrades for footings and slab-on-grade floors before
concrete is poured, in order to verify their bearing capacity;

. Perform density testing for structural fill soils; and

. Prepare a post-construction letter summarizing all field observations, inspections,
and test results (if required).
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6.0 CLOSURE

The conclusions and recommendations presented in this report are based, in part, on the
explorations that we observed for this study; therefore, if variations in the subgrade conditions
are observed at a later time, we may need to modify this report to reflect those changes. Also,
because the future performance and integrity of the project elements depend largely on proper
initial site preparation, drainage, and construction procedures, monitoring and testing by
experienced geotechnical personnel should be considered an integral part of the construction
process. MGI is available to provide geotechnical monitoring of soils throughout construction.

We appreciate the opportunity to be of service on this project. If you have any questions
regarding this letter or any aspects of the project, please feel free to contact our office.

Respectfully submitted,

MIGIZI GROUP, INC.
9~ 19

Zgch L. Logan James E. Brigham, P.E.

ior Staff Geologist Senior Principal Engineer
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