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1.0 CERTIFICATION PAGE

CERTIFICATE OF THE ENGINEER

Title: Preliminary Stormwater Technical Information Report
Project: 438 Homestead Washington Street

This Technical Information Report (TIR) has been prepared under my supervision and meets the
standard of care for similar documents within this community. The TIR includes the required information
per the below references and complies with the code. The proposed stormwater design is feasible.

References:

2019 Stormwater Management Manual for Western Washington (The 2019 SWMMWW) — Department
of Ecology, State of Washington

Windsor Engineers LLC

Reviewed By: Emily Stephens, PE
Designed By: Dan Koistinen, EIT
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2.0 REFERENCES

Clean Water Act. (n.d.). Retrieved from https://www.epa.gov/laws-regulations/summary-clean-water-act

Department of Ecology. (n.d.). Western Washington Stormwater Manual (WWSWM). Retrieved from
https://www.clark.wa.gov/public-works/stormwater-code-and-manual

DOE Water Quality Permits. (n.d.). Retrieved from https://ecology.wa.gov/Water-Shorelines/Water-quality/Water-
quality-permits

National Pollutant Discharge Elimination System (NPDES). (n.d.). Retrieved from https.//www.epa.gov/npdes

Washington Department of Ecology. (n.d.). Construction Stormwater General Permit. Retrieved from
https://ecology.wa.gov/Regulations-Permits/Permits-certifications/Stormwater-general-permits/Construction-
stormwater-permit

Washington State Department of Ecology. (n.d.). DOE Stormwater Manuals. Retrieved from
https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-permittee-guidance-
resources/Stormwater-manuals
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Civil Engineer

City of Woodland
230 Davidson Avenue
Woodland, WA 98674
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Windsor Engineers LLC
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Designed By:
Dan Koistinen, EIT
dkoistinen@windsorengineers.com
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40 GENERAL

41 Purpose and Scope

The purpose of this report is to demonstrate preliminary feasibility of stormwater management
associated with the construction of 438 Homestead Washington Street. This report will evaluate and
describe the proposed stormwater conveyance, water quality, and water quantity design.

4.2 Project Location

Address 438 Washington Street, Woodland WA 98674
Parcels 50339
Area 0.93 acre

Section-Township-Range = 24-5N-1W
Jurisdiction City of Woodland

4.3 Project Description

The project site is located on a 0.93-acre parcel (50339) at 438 Washington Street, Woodland WA
98674 in the City of Woodland (Figure 1). The developer plans to construct 6 single-family homes.
There is currently an existing single-family residence and driveway on the parcel accounting for
approximately 2,600 square feet (SF) of existing impervious area.

The site topography is generally flat with slopes of 0-3 percent (%). A geotechnical analysis is currently
in progress for the site; and will be included with the final TIR. A geotechnical report by Joima Design,
LLC for an adjacent site has been included in Appendix B. For the preliminary modeling, 3.27 in/hr for a
design infiltration rate was used from this geotechnical report. According to the USDA Web Soil survey,
soil types near the site primarily consist of Newberg fine sandy loam, 0 to 3 % slopes. Soil data from
Web Soil Survey is included in Appendix B. There does not appear to be any wetlands or hydric soils
on this site.

Site grading will be done in a manner that will drain runoff away from the homes. Runoff from driveways
will be treated with compost-amended vegetated filter strips and conveyed to infiltration trenches on
each lot to provide flow control. Runoff from the roofs will also drain to these infiltration trenches to
provide flow control.

438 Homestead Washington Street — 21035.1 Page |4
June 29, 2023June 29, 2023



Figure 1: Project Location via Lewis County GIS Base Map

4.4 Applicable Codes and Standards

To protect our country’s waters, legislature was enacted starting very broadly as the Clean Water Act of
1972, administered by the Environmental Protection Agency (EPA) as the National Pollutant Discharge
Elimination System (NPDES) and subsequently delegated to the local (state) authority as a Washington
Department of Ecology (DOE) Water Quality Permit, and finally managed as the Construction
Stormwater General Permit (CSGP). Washington State implements the CSGP through the Washington
DOE Stormwater Manual and municipalities/counties may adopt portions of this manual or an
equivalent.

438 Homestead Washington Street — 21035.1 Page |5
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NATIONAL (Environmental Clean Water Act's National Pollutant Discharge Eliminartion System (NPDES)
Protection Agency)

WATER QUALITY PERMITS
STATE
(Washington Department of Construction Permit
CONSTRUCTION -
E ) . Municipal (Phase 1
cology) STORMWATER Industrial Permit Municipe) stommater]
GENERAL PERMIT
(CSGP)
Disturbi 1 ) Latest edition of the
isturbing > 1 acre, requires Department of ]
CITY (Woodland) State Construction Permit in Ecology's Stormwater City of Woodland Code
addition to City permits. Manual

The calculations and stormwater management edition methods in the report are based on the following
references:

2019 Stormwater Management Manual for Western Washington (SWMMWW)

4.5 Determination of Applicable Minimum Requirements

The 0.93-acre (ac) project will construct 6 single family homes, driveways, half width road
improvements to Washington Street, utilities, and stormwater facilities. It is assumed that 0.93 acres will
be disturbed.

Total Site Area: 0.93 acres
Disturbed Area: 0.93 acres

= Existing Impervious: 0.06 acres

= Proposed Impervious: 0.48 acres

The project proposes more than 5,000 square feet of new impervious surfaces. All minimum
requirements (MRs) #1-9 will apply to the project sites new and replaced hard surfaces.

438 Homestead Washington Street — 21035.1 Page |6
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Assumptions included in the calculations and MGS Flood modeling described in this report include the
values listed in Table 1:

Table 1: Modeling Land Cover and Impervious Assumptions

MGS Flood
Areas

Lot Number Lot Area Paved/Concrete Roof Area Green Space
Area

SF ac SF ac SF ac SF ac
Lot 1 6,057 0.14 501 0.01 1,900 0.04 3,656 0.08
Lot 2 6,021 0.14 501 0.01 1,900 0.04 3,620 0.08
Lot 3 6,021 0.14 501 0.01 1,900 0.04 3,620 0.08
Lot 4 6,841 0.16 2,037 0.04 1,900 0.04 2,904 0.07
Lot 5 6,741 0.15 2,037 0.04 1,900 0.04 2,804 0.06
Lot 6 6,746 0.15 2,039 0.04 1,900 0.04 2,807 0.06
Right of Way 2,066 0.05 1,678 0.04 0 0.00 388 0.01
Total 40,493 0.93 9,294 0.20 11,400 0.26 19,799 0.45
438 Homestead Washington Street — 21035.1 Page |7
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5.0 MINIMUM REQUIREMENTS

This site triggers minimum requirements (MRs) #1-9 because it will add more than 5,000 SF of
impervious surface. The following best management practices (BMP) are proposed to be incorporated
into the site and will be discussed with each applicable MR in the sections below:

= Roofs and Driveways - Infiltration Trenches (BMP T7.20)

o The infiltration trenches will receive runoff treated from CAVFS and from roof
areas to provide flow control.

o The proposed BMP T7.20 Infiltration Trenches will meet the standard set by the
2019 SWMMWW. The proposed trenches per lot are 40 feet (ft) long x 3.5 ft wide
x 3 ft deep.

= Driveways - Composted-Amended Vegetated Filter Strips (CAVFS) (BMP T7.40)

o The CAVFS System will follow the contour of the driveway and parking area for
an approximate length of each driveway. The CAVFS system will be built to the
DOE Standard for BMP T7.40 CAVFS and will have a total amended soil depth of
12 inches. The CAVFS System serving the sidewalk area is 2.5 ft wide.

o The modeling for the driveway surface areas are modeled as impervious area
flowing into a CAVFS element/facility. Each impervious area will meet the
treatment standards of the 2019 SWMMWW. The driveway runoff flows through a
1’ flow spreader, CAVFS and then through area drains to a center infiltration
gallery for each lot.

o The CAVFS dimensions are 1.5 ft width x 1 ft depth x 25 ft length for lots 1, 2, &
3.

o The CAVFS dimensions are 1.1 ft width x 1 ft depth x 116 ft length for lots 4, 5, &
6.

= Lawn and Landscape Areas - Post-Construction Soil Quality and Depth (BMP T5.13)

o The area converted to lawn and landscape is under % of an acre. The green
space will be constructed to meet the Department of Ecology’s BMP T5.13
standard detail and will fully disperse or soils meeting BMP T5.13.

o The dispersion element/facility (BMP T5.13 dispersion area) is represented in the
MGS Flood model by a long, shallow pond with a maximum depth of 0.15 feet.
The length represents the flow path dispersion area, that is constructed to BMP
T5.13 standards. The width of the pond was determined by measuring the width
of the lawn. The runoff from the lawn area flows through the soils meeting BMP
5.13. For the preliminary modeling we used the dimensions 54 ft x 15 ft for lots 1,
2, & 3, and 70 ft x 15 ft for lots 4, 5, & 6.

Typical details for the BMP’s listed above can be found in Appendix D.

438 Homestead Washington Street — 21035.1 Page |8
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51 Minimum Requirement #1: Preparation of Stormwater Site Plans

A site stormwater plan is included in the preliminary engineering plans. A preliminary stormwater
concept has been included in Appendix A along with the preliminary stormwater calculations and
assumptions to accompany the preliminary plat application.

5.2 Minimum Requirement #2: Construction Stormwater Pollution Prevention

The project results in more than 2,000 SF of new impervious and less than one acre of disturbed area;
therefore, a Construction Stormwater Pollution Prevention Plan (SWPPP) is required but the NPDES
Permit is not required. The SWPPP is included in the Engineering Plans as the Erosion Control Plan
C110.

Should clearing, grading and other soil disturbing activities occur between October 1 through April
30th, additional measures, as needed, will be taken to satisfy the SWMMWW seasonal work limitations.

53 Minimum Requirement #3: Source Control of Pollution

The residential site consists of frontage improvements, driveways, single family homes, utilities, and
stormwater BMPs. The driveways and streets are considered pollutant generating hard surfaces
(PGHS). All PGHS within the project site will be routed over CAVFS to provide treatment meeting a low
impact development (LID) approach and basic treatment requirements.

54 Minimum Requirement #4: Preservation of Natural Drainage Systems and Outfalls
Mass grading of the site will not be performed. The lot is an already graded lot located within a
subdivision.

5.5 Minimum Requirement #5: On-site Stormwater Management

The project is within the City of Woodland limits and is less than 1 acre in size; therefore, based on the
SWMMWW, LID standards are required to be met by using “any Flow Control BMPs desired to achieve
the LID Performance Standard, and applying BMP T5.13: Post-Construction Soil Quality and Depth.”
The LID performance standard is being met using a combination of BMP T7.40 CAVFS, BMP T7.20
Infiltration Trenches, and BMP T5.13 Post Construction Soils Depth and Quality.

See Appendix C for MGSFlood model inputs and results.

438 Homestead Washington Street — 21035.1 Page |9
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Figure 2: MGSFlood Results Showing for LID and Flow Control Requirements

5.6 Minimum Requirement #6: Runoff Treatment

MR #6 is applicable to threshold discharge areas (TDAs) that have more than 5,000 SF of PGHS. The
project proposes approximately 20,694 sf (0.48 acres) of new impervious surfaces from the frontage
improvements, roofs and driveways; therefore, MR #6 applies. All new PGHS will be routed over CAVFs
to achieve a minimum treatment level of 91% with continuous stormwater modeling. The runoff will then
be captured and routed to an infiltration trench via area drains. Roof runoff will first be routed directly to
the same infiltration trench for infiltration and flow control.

5.6.1 Modeling

MGS Flood was used to model compliance with the requirements of the 2019 SWMMWW. This is a
single-family residential development; therefore, enhanced treatment is not required.

Model inputs used for the subbasin are shown in Table 2 below:

438 Homestead Washington Street — 21035.1 Page |10
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Table 2: Model Inputs

TREATMENT CALCULATIONS

Total site 40,493 0.93
Disturbed Area to be modeled 40,493 0.93
Roofs 11,400 0.26 ROOFTOPS, FLAT
Lawn - Modified Soils 19,799 0.46 A/B, LAWN, FLAT
Driveways 9,294 0.21 DRIVEWAYS/FLAT
Abbreviations
A/B- Soil Type A

An estimated infiltration rate of 3.27 inches per hour (in/hr) was used in these preliminary calculations.
Due to the current pending status of the geotechnical analysis and report, this rate is an estimate based
off the findings from recent geotechnical studies completed in the surrounding area with similar soils.
Once the geotechnical findings are completed, the actual infiltration rates will be updated to reflect the
findings.

5.7 Minimum Requirement #7: Flow Control

Developed discharge durations must match pre-developed durations for the range of pre-developed
discharge rates from 50% of the 20-year peak flow up to the full 50-year peak flow. The infiltration
basins located on each lot provide adequate flow control. All new PGHS will be routed over CAVFs to
achieve a minimum treatment level of 91% with continuous stormwater modeling. The runoff will then
be captured and routed to an infiltration trench via area drains for flow control. Roof runoff will first be
routed to the same infiltration trench for dispersion. See Figure 2 above, and Appendix C for
MGSFlood results that demonstrate flow control provided with the by the BMP’s.

58 Minimum Requirement #8: Wetlands Protection

There are no critical areas or wetlands found within the immediate vicinity of the site.

59 Minimum Requirement #9: Operation and Maintenance

The stormwater systems will all be privately owned, operated, and maintained by the individual
homeowners. See Volume V of the SWMMWW. The City of Woodland will assume ownership for the
CAVFS that treat runoff associated with the frontage improvements.

438 Homestead Washington Street — 21035.1 Page |11
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6.0 CONVEYANCE SYSTEMS ANALYSIS AND DESIGN

All stormwater piping shall meet the minimum requirements of the Woodland City Code. All storm
sewer conveyance calculations will be completed with the final stormwater TIR and managed following
the 2019 SWMMWW, making the potential impact on the downstream properties and conveyances
systems minimal.

438 Homestead Washington Street — 21035.1 Page |12
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7.0 ADDITIONAL REQUIREMENTS

7.1 Offsite Analysis

No offsite analysis has been complete at this stage. The site is located in an established subdivision with
slopes from 0-5%. Flow from adjacent parcels is very minimal.

7.2 Closed Depression Analysis

This site is not classified as a closed depression; therefore, this section does not apply.

7.3 Other Permits

A NPDES permit will not be required due to there being less than one acre of disturbance.

7.4 Approval Conditions Summary

All conditions from the site plan review will be addressed in the final TIR.

7.5 Special Reports and Studies

The following analysis have been, or will be completed:

= Geotechnical — To be completed.

438 Homestead Washington Street — 21035.1 Page |13
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8.0 APPENDICES

Appendix A - Stormwater Calculation Assumptions and Stormwater Concept
Appendix B - Geotechnical Information
Appendix C - MGS Flood Modeling Results

Appendix D - BMP Details
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Figure 1-3.1: Flow Chart for Determining Requirements for New
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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://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/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 periodically. 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


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

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 soll
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



Custom Soil Resource Report

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
unique 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 soil 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 soll
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. Soil 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.



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 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: Cowlitz County, Washington
Survey Area Data: Version 23, Aug 31, 2022

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

Date(s) aerial images were photographed: Apr 26, 2019—Jun
11, 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.

10




Custom Soil Resource Report

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
141 Newberg fine sandy loam, 0 to 0.9 100.0%
3 percent slopes
Totals for Area of Interest 0.9 100.0%

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



Custom Soil Resource Report

Cowilitz County, Washington

141—Newberg fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2f3d
Elevation: 10 to 1,500 feet
Mean annual precipitation: 18 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Newberg and similar soils: 85 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Newberg

Setting
Landform: Flood plains
Parent material: Alluvium

Typical profile
H1 - 0to 10 inches: fine sandy loam
H2 - 10 to 28 inches: very fine sandy loam
H3 - 28 to 60 inches: fine sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well 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: OccasionalNone
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A
Ecological site: FO02XA008WA - Puget Lowlands Riparian Forest
Forage suitability group: Soils with Few Limitations (GO02XV502WA)
Other vegetative classification: Soils with Few Limitations (GO02XV502WA)
Hydric soil rating: No

Minor Components

Chehalis
Percent of map unit: 5 percent
Hydric soil rating: No

13
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1 INTRODUCTION

1.1 Site Location & Description
The project site is comprised of two (2) tax lots located at 437 Washington Street and 438 CC
Street, Woodland, Washington 98674.

Both sites have an existing house and garage. Each site currently contains its own existing
driveway located on the property.

1.2 Proposed Development

The client is proposing to divide these two parcels, approximately 1.1-acres total, zoned low
density residential (LDR-6) under City of Woodland short plat land division procedures. This
project will be divided into two (2) short plat applications and this process will require a
boundary line adjustment.

2 SOILS DESCRIPTION

2.1 Mapped Soil Type

According to the Cowlitz County GIS at the site of 438 CC street and 437 Washington Street in
Woodland, Washington. Onsite soils primary consists of Newberg sandy loam (NbB), 0 to 3 percent
slopes.

The Newberg series generally consists of very deep, somewhat excessively drained soils formed in
loamy and sandy alluvium from sedimentary and basic igneous rocks on flood plains having 0 to
4 percent slopes. NbB soils typically have moderately rapid permeability, slow runoff, and are
classified under Hydrologic Soil Group.

2.2 Infiltration Testing

An infiltration test was conducted on January 2, 2020. There were two (2) tests at approximately
6" depth that were performed along Washington Street (IT-01) and CC Street (IT-02). The infiliration
test results are included in the appendix of this report.

2.3 Conclusions and Recommendations
JD recommends infiltration to near-surface soils downgradient of dispersion BMPs be used to meet
the flow confrol requirements.
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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://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/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 periodically. 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


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

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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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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Custom Soil Resource Report

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
141 Newberg fine sandy loam, 0 to 6.6 100.0%
3 percent slopes
Totals for Area of Interest 6.6 100.0%

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.




Custom Soil Resource Report

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.
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Cowilitz County, Washington

141—Newberg fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2f3d
Elevation: 10 to 1,500 feet
Mean annual precipitation: 18 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Prime farmland if protected from flooding or not frequently
flooded during the growing season

Map Unit Composition
Newberg and similar soils: 85 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Newberg

Setting
Landform: Flood plains
Parent material: Alluvium

Typical profile
H1 -0 to 10 inches: fine sandy loam
H2 - 10 to 28 inches: very fine sandy loam, sandy loam, fine sandy loam
H2 - 10 to 28 inches: fine sandy loam, loamy fine sand, loamy very fine sand
H2 - 10 to 28 inches:
H3 - 28 to 60 inches:
H3 - 28 to 60 inches:
H3 - 28 to 60 inches:

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well 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: Occasional
Frequency of ponding: None
Available water storage in profile: Very high (about 20.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A
Forage suitability group: Soils with Few Limitations (GO02XV502WA)
Hydric soil rating: No

Minor Components

Chehalis
Percent of map unit: 5 percent
Hydric soil rating: No

10
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MGS FLOOD
PROJECT REPORT

Program Version: MGSFlood 4.58

Program License Number: 202010002

Project Simulation Performed on: 06/29/2023 11:53 AM
Report Generation Date: 06/29/2023 11:53 AM

Input File Name: 438 Homestead - Prelim 2.fld
Project Name: 438 Homestead

Analysis Title: Preliminary

Comments:

PRECIPITATION INPUT

Computational Time Step (Minutes): 15
Extended Precipitation Time Series Selected

Full Period of Record Available used for Routing

Climatic Region Number: 26

Precipitation Station : 97004805 Vancouver 48 in_5min 10/01/1939-10/01/2060
Evaporation Station : 971048 Vancouver 48 in MAP

Evaporation Scale Factor : 0.750

HSPF Parameter Region Number: 1

HSPF Parameter Region Name : Ecology Default

Frmeeeest Default HSPF Parameters Used (Not Modified by User) *x**#***#xxx

dedkkkkddkkkhhdhkkkhhkkhk WAT E RS H E D D E F I N IT Io N E s e e S e

Predevelopment/Post Development Tributary Area Summary

Predeveloped Post Developed
Total Subbasin Area (acres) 0.930 0.912
Area of Links that Include Precip/Evap (acres) 0.000 0.018
Total (acres) 0.930 0.930

SCENARIO: PREDEVELOPED
Number of Subbasins: 1

---------- Subbasin : Subbasin 1 ----------
------- Area (Acres) --------
A/B, Forest, Flat 0.930

Subbasin Total 0.930

SCENARIO: POSTDEVELOPED
Number of Subbasins: 19

---------- Subbasin : Lot 1 Roof ----------
------- Area (Acres) --------
ROOF TOPS/FLAT 0.044

Subbasin Total 0.044

---------- Subbasin : Right of Way ----------
------- Area (Acres) --------
ROADS/FLAT 0.037

Subbasin Total 0.037



---------- Subbasin : Lot 2 Roof ----------
------- Area (Acres) --------
ROOF TOPS/FLAT 0.044

Subbasin Total 0.044

---------- Subbasin : Lot 3 Roof ----------
------- Area (Acres) --------
ROOF TOPS/FLAT 0.044

Subbasin Total 0.044

---------- Subbasin : Lot 4 Roof ----------
------- Area (Acres) --------
ROOF TOPS/FLAT 0.044

Subbasin Total 0.044

---------- Subbasin : Lot 5 Roof ----------
------- Area (Acres) --------
ROOF TOPS/FLAT 0.044

Subbasin Total 0.044

---------- Subbasin : Lot 5 Driveway ----------
------- Area (Acres) --------
DRIVEWAYS/FLAT 0.045

Subbasin Total 0.045

---------- Subbasin : Lot 4 Driveway ----------
------- Area (Acres) --------
DRIVEWAYS/FLAT 0.045

Subbasin Total 0.045

---------- Subbasin : Lot 3 Driveway ----------
------- Area (Acres) --------
DRIVEWAYS/FLAT 0.011

Subbasin Total 0.011

---------- Subbasin : Lot 2 Driveway ----------
------- Area (Acres) --------
DRIVEWAYS/FLAT 0.011

Subbasin Total 0.011

---------- Subbasin : Lot 1 Driveway ----------
------- Area (Acres) --------
DRIVEWAYS/FLAT 0.011

Subbasin Total 0.011

---------- Subbasin : Lot 6 Roof ----------
------- Area (Acres) --------
DRIVEWAYS/FLAT 0.044

Subbasin Total 0.044



---------- Subbasin : Lot 6 Driveway ----------
------- Area (Acres) --------
DRIVEWAYS/FLAT 0.045

Subbasin Total 0.045

---------- Subbasin : Lot 1 Lawn ----------
------- Area (Acres) --------
A/B, Lawn, Flat 0.082

Subbasin Total 0.082

---------- Subbasin : Lot 2 Lawn ----------
------- Area (Acres) --------
A/B, Lawn, Flat 0.083

Subbasin Total 0.083

---------- Subbasin : Lot 3 Lawn ----------
------- Area (Acres) --------
A/B, Lawn, Flat 0.083

Subbasin Total 0.083

---------- Subbasin : Lot 4 Lawn ----------
------- Area (Acres) --------
A/B, Lawn, Flat 0.067

Subbasin Total 0.067

---------- Subbasin : Lot 5 Lawn ----------
------- Area (Acres) --------
A/B, Lawn, Flat 0.064

Subbasin Total 0.064

---------- Subbasin : Lot 6 Lawn ----------
------- Area (Acres) --------
A/B, Lawn, Flat 0.064

Subbasin Total 0.064
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SCENARIO: PREDEVELOPED
Number of Links: O

dekkkkkdkkkkhhhhhkkhhhhkkkk LI N K DATA kkkkdkkkhhkkkkhhhkkkkhhhkkkkkikik

SCENARIO: POSTDEVELOPED
Number of Links: 20

Link Name: POC
Link Type: Copy
Downstream Link: None

Link Name: Lot 1 - BMP T5.10C



Link Type: Infiltration Trench
Downstream Link Name: POC

Trench Type : Trench on Embankment Sideslope
Trench Length (ft) : 40.00

Trench Width (ft) : 3.50

Trench Depth (ft) : 3.00

Trench Bottom Elev (ft) : 100.00

Trench Rockfill Porosity (%) : 30.00

Constant Infiltration Option Used
Infiltration Rate (in/hr): 3.27

Link Name: Lot 2 - BMP T5.10C
Link Type: Infiltration Trench
Downstream Link Name: POC

Trench Type : Trench on Embankment Sideslope
Trench Length (ft) : 40.00

Trench Width (ft) : 3.50

Trench Depth (ft) : 3.00

Trench Bottom Elev (ft) : 100.00

Trench Rockfill Porosity (%) : 30.00

Constant Infilt