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MEMORANDUM
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Date: February 11, 2025 Pages: 40

Job Number: 14-116 — Chom Construction — Martket Street
Subject: Preliminary Stormwater Analysis

Chom,

This memorandum presents a preliminary analysis for land use planning of the stormwater treatment
requirements for the proposed subdivision at 4208 Market Street NE, Salem, Oregon.

The City of Salem Stormwater Standards (Stormwater Standards) were used to perform this preliminary
analysis. The Stormwater Standards state that stormwater run-off shall be treated for flood control to limit
post development stormwater runoff to the pre-development stormwater runoff condition for the % 2-year,
10-year, 25-year, and 100-year design storms. The Stormwater Standards go on to state that the proposed
stormwater facility will provide water quality treatment with an approved City of Salem water quality facility.
HydroCAD version 10.2 was used to perform this preliminary stormwater analysis using the Santa Barbra
Urban Hydrograph method and rainfall depths listed in Appendix D of the Stormwater Standards.

The existing site consists of three residential lots that includes two existing single family residential homes.
See Exhibit A-1 for details. For the purposes of modeling the pre-development condition, the entire site was
assumed to consist of the ground cover Wood/grass combination (orchard or tree farm) from Table 4D-6 of
the Stormwater Standards. A NRCS Soils Report was generated for the development which shows the soil type
for all three lots is WuA — Woodburn Silt loam, 0 to 3 percent slopes, which is a Hydrologic Soil Group C soil.
Current stormwater runoff from lots sheet flows as shown in Exhibit A-1. Time of concentration for pre-
development modeling was based on a Manning’s n value of 0.30 (Pre-developed: Mixed from Table 4D-4 of
the Stormwater Standards). Based on these criteria the following pre-development flows were computed (See
attached HydroCAD output):

e % 2-year pre-development: 0.00 cfs
e 10-year pre-development: 0.13 cfs
e 25-year pre-development: 0.17 cfs
e 100-year pre-development: 0.27 cfs

The proposed development is a 5-lot residential subdivision (See Exhibit A-2). The proposed stormwater
treatment facility is a City of Salem standard shared infiltration planter placed in a utility easement. In
December of 2024, an infiltration test was performed at the site (See attached Soil Infiltration Testing Report).
From this testing, a design infiltration rate of 2.9 in/hr was determined. For the purposes of stormwater
treatment modeling an infiltration rate of 2 in/hr was used for the planter due to limitations of flow through
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growing medium. A near by well log was pulled from State of Oregon well database showing the static ground
water level at 9’ below the surface.

To treat stormwater runoff for water quality and flood control, a standard planter with 792 square feet of
surface are required. A City of Salem standard 251D control structure will be used to limit flows out of the
planter to meet water quality and pre-development flood control flows.

During the water quality design storm, 0.09 cfs of stormwater runoff enters the planter, resulting in 0.10’ of
ponding, 0.04 cfs of runoff being infiltrated, and 0.01 cfs leaving the control structure. During the required
flood control design storms, the following flows leave the control structure, which are limited to the pre-
development flows:

% 2-year post-development: 0.01 cfs
e 10-year post-development: 0.13 cfs
25-year post-development: 0.15 cfs
100-year post-development: 0.25 cfs

Please call or email me with any questions. Thank you.

Respectfully submitted,
LEI ENGINEERING & SURVEYING OF OREGON, LLC

Gregory J. Zartman, P.E.
Principal Engineer

exeires: (9/30/ 26
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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
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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 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
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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
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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Soil Map
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.

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: Marion County Area, Oregon
Survey Area Data: Version 22, Aug 30, 2024

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

Date(s) aerial images were photographed: May 17, 2023—Jun
3, 2023

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 AOI
WuUA Woodburn silt loam, 0 to 3 0.8 100.0%
percent slopes
Totals for Area of Interest 0.8 100.0%

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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Marion County Area, Oregon

WuA—Woodburn silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 24s3
Elevation: 150 to 350 feet
Mean annual precipitation: 40 to 45 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 200 to 210 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Woodburn and similar soils: 85 percent
Minor components: 1 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Woodburn

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty alluvium and mixed mineralogy loess

Typical profile
H1 - 0to 17 inches: silt loam
H2 - 17 to 32 inches: silty clay loam
H3 - 32 to 68 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 25 to 32 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 12.0 inches)

Interpretive groups

Land capability classification (irrigated): 2w

Land capability classification (nonirrigated): 2w

Hydrologic Soil Group: C

Ecological site: RO02XCO008OR - Valley Terrace Group

Forage suitability group: Moderately Well Drained < 15% Slopes (G002XY0040R)

Other vegetative classification: Moderately Well Drained < 15% Slopes
(G002XY0040R)

Hydric soil rating: No

Minor Components

Aquolls, somewhat poorly drained
Percent of map unit: 1 percent

13
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Landform: Terraces
Hydric soil rating: Yes

14



Soil Information for All Uses

Soil Reports

The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of
each unit. No aggregation of data has occurred as is done in reports in the Soil
Properties and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.

Soil Physical Properties

This folder contains a collection of tabular reports that present soil physical
properties. The reports (tables) include all selected map units and components for
each map unit. Soil physical properties are measured or inferred from direct
observations in the field or laboratory. Examples of soil physical properties include
percent clay, organic matter, saturated hydraulic conductivity, available water
capacity, and bulk density.

Engineering Properties

This table gives the engineering classifications and the range of engineering
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under similar
storm and cover conditions. The criteria for determining Hydrologic soil group is
found in the National Engineering Handbook, Chapter 7 issued May 2007 (http://
directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba).
Listing HSGs by soil map unit component and not by soil series is a new concept for
the engineers. Past engineering references contained lists of HSGs by soil series.
Soil series are continually being defined and redefined, and the list of soil series
names changes so frequently as to make the task of maintaining a single national
list virtually impossible. Therefore, the criteria is now used to calculate the HSG
using the component soil properties and no such national series lists will be
maintained. All such references are obsolete and their use should be discontinued.
Soil properties that influence runoff potential are those that influence the minimum
rate of infiltration for a bare soil after prolonged wetting and when not frozen. These
properties are depth to a seasonal high water table, saturated hydraulic conductivity
after prolonged wetting, and depth to a layer with a very slow water transmission

15
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rate. Changes in soil properties caused by land management or climate changes
also cause the hydrologic soil group to change. The influence of ground cover is
treated independently. There are four hydrologic soil groups, A, B, C, and D, and
three dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for
drained areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell

potential, soils that have a high water table, soils that have a claypan or clay layer at
or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given in the standard terms used by the U.S. Department of Agriculture.
These terms are defined according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in diameter. "Loam," for example, is
soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent sand.
If the content of particles coarser than sand is 15 percent or more, an appropriate
modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of
the fraction less than 3 inches in diameter and according to plasticity index, liquid
limit, and organic matter content. Sandy and gravelly soils are identified as GW, GP,
GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH, and
OH; and highly organic soils as PT. Soils exhibiting engineering properties of two
groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect
roadway construction and maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one of seven groups from A-1
through A-7 on the basis of particle-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content of fines (silt and clay). At
the other extreme, soils in group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified
as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material can be indicated by a group
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index number. Group index numbers range from 0 for the best subgrade material to
20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10 inches
in diameter are indicated as a percentage of the total soil on a dry-weight basis. The
percentages are estimates determined mainly by converting volume percentage in
the field to weight percentage. Three values are provided to identify the expected
Low (L), Representative Value (R), and High (H).

Percentage (of soil particles) passing designated sieves is the percentage of the soil
fraction less than 3 inches in diameter based on an ovendry weight. The sieves,
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00,
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests
of soils sampled in the survey area and in nearby areas and on estimates made in
the field. Three values are provided to identify the expected Low (L), Representative
Value (R), and High (H).

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity
characteristics of a soil. The estimates are based on test data from the survey area
or from nearby areas and on field examination. Three values are provided to identify
the expected Low (L), Representative Value (R), and High (H).

References:

American Association of State Highway and Transportation Officials (AASHTO).
2004. Standard specifications for transportation materials and methods of sampling
and testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.
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%1

Absence of an entry indicates that the data were not estimated. The asterisk ™' denotes the representative texture; other
possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is
found in the National Engineering Handbook, Chapter 7 issued May 2007 (http://directives.sc.egov.usda.gov/
OpenNonWebContent.aspx?content=17757.wba). Three values are provided to identify the expected Low (L),
Representative Value (R), and High (H).

Engineering Properties—Marion County Area, Oregon

Map unit symbol and | Pct. of | Hydrolo | Depth USDA texture Classification Pct Fragments | Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit | y index
unit group Unified | AASHTO >10 3-10 4 10 40 200
inches | inches
In L-R-H | L-R-H L-R-H | L-R-H | L-R-H | L-R-H L-R-H | L-R-H
WuA—Woodburn silt
loam, 0 to 3 percent
slopes
Woodburn 85|C 0-17 Silt loam ML A-4 0-0-0 |[0-0-0 |[100-100 |95-98-1 |85-90- |70-78- |[25-28 NP-3 -5
-100 00 95 85 -30
17-32 Silty clay loam, silt CL A-6 0-0-0 |[0-0-0 |100-100 |100-100 |95-98-1 |85-90- |30-35 10-15-2
loam -100 -100 00 95 -40 0
32-68 Silt loam, silty clay CL-ML, A-4 0-0-0 |[0-0-0 |100-100 |100-100 |95-98-1 |80-85- |25-30 5-8 -10
loam CL, ML -100 -100 00 90 -35
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STATE OF OREGON MARI 64264 WELL I.D. LABEL# L
WATER SUPPLY WELL REPORT START CARD # 1016896
(as required by ORS 537.765 & OAR 690-205-0210) 6/19/2012 ORIGINAL LOG # |
(1) LAND OWNER Owner Well I.D. _
First Name Last Name (9) LOCATION OF WELL (legal description)
izl:pany SC;ISTZISIIE:RS"I'AYLE'II\'AREET SE/ROOM3%0 County MARION Twp 700 S N/S Range2.00 W E/W WM
ress . VP E—
City SALEM State OR Zip 97301 i:():( '\j:p NumbSe\rN 1/4 of the NE 1/4 I;a: Lot 1600
(2) TYPE OF WORK _|:|New Well [ |Deepening [ ] Conversion Lat ° - "or DMS or DD
Alteration (complete 2a & 10) | X|Abandonment(complete 5a) L o . "or DMS or DD
(2a) PRE-ALTERATION ong
) Dia + From To Gauge Stl Plstc WId Thrd (e Street address of well (") Nearest address
Casing:| ] | | 1O d0 O 4446 MARKET STREET N.E. SALEM, OR
Material From To Amt_sacks/lbs
Seal: | |
(3) DRILL METHOD (10) STATIC WATER LEVEL
X|Rotary Air Rotary Mud | |Cable | |Auger | [Cable Mud Date  SWL(psi) + SWL(ft)
y |:| y |:| |:| 9 |:| Existing Well / Pre-Alteration {g/13/2012 9
|:|Reverse Rotary |:| Other Completed Well
(4) PROPOSED USE Domestic [ _|Irrigation [ _]Community Flowing Artesian?[ | Dry Hole? [ |
|:| Industrial/ Commericial |:| Livestock |:|Dewatering WATER BEARING ZONES Depth water was first found
[ ]Thermal [ Jinjection [ ] Other SWLDate  From To EstFlow SWL(psi) + SWL(f)
(5) BORE HOLE CONSTRUCTION Special Standard |:|(Attach copy)
Depth of Completed Well ft.
BORE HOLE SEAL sacks/
Dia From To Material From To Amt  Ibs
(11) WELL LOG Ground Elevation
How was seal placed: Method |:| A B C |:| D |:|E Material From To
[XJother BENTONITE DRY
Backfill placed from ft. to ft. Material
Filter pack from ft. to ft. Material Size
Explosives used: |:|Yes Type__ Amount
(5a) ABANDONMENT USING UNHYDRATED BENTONITE
Proposed Amount Actual Amount

(6) CASING/LINER
Casing Liner Dia  + From To  Gauge Stl Plstc Wid Thrd

5 SEiEe
@ [ QO
0 ) QO
O O O
Shoe|:| Inside |:|Outside |:|Other Location of shoe(s)
Temp casing |:|Yes Dia From To
(7) PERFORATIONS/SCREENS
Perforations Method
Screens Type Material Date Started6/13/2012 Complete  6/14/2012
Perf/  Casing/ Screen Scrn/slot  Slot  #of  Tele/

length  slots pipesize | (unbonded) Water Well Constructor Certification

| certify that the work | performed on the construction, deepening, alteration, or
abandonment of this well is in compliance with Oregon water supply well
construction standards. Materials used and information reported above are true to
the best of my knowledge and belief.

License Number 1903 Date  6/19/2012

Screen Liner Dia From To width

(8) WELL TESTS: Minimum testing time is 1 hour
Q Pump Q Bailer Q Air Q Flowing Artesian
Yield gal/min ___ Drawdown __ Drill stem/Pump depth  Duration (hr) (bonded) Water Well Constructor Certification
| accept responsibility for the construction, deepening, alteration, or abandonment
work performed on this well during the construction dates reported above. All work
performed during this time is in compliance with Oregon water supply well

Signed  RYAN PILLSBURY (E-filed)

Temperature °F Lab analysis |:|Yes By construction standards. This report is true to the best of my knowledge and belief.
Water quality concerns?  |__|Yes (describe below) TDS amount License Number 1273 Date 6/19/2012
From To Description Amount__Units

Signed  FLOYD G SIPPEL (E-filed)
Contact Info (optional)

ORIGINAL - WATER RESOURCES DEPARTMENT
THIS REPORT MUST BE SUBMITTED TO THE WATER RESOURCES DEPARTMENT WITHIN 30 DAYS OF COMPLETION OF WORK  Form Version:
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WATER SUPPLY WELL REPORT - MARI 64264 WELL 1.D. LABEL# L
continuation page START CARD # 1016896
6/19/2012 ORIGINAL LOG #
(22) 'PRE'ALTERAHON Water Quality Concerns
Dia + From To  Gauge Stl Plstc WId Thrd From To Description Amount  Units
OO
j ( a
QO
Material From To Amt sacks/lbs
(10) STATIC WATER LEVEL
(5) BORE HOLE CONSTRUCTION SWL Date From To Est Flow SWL(psi) + SWL(ft)
) BORE HOLE SEAL sacks/
Dia  From  To Material From To Amt Ibs
FILTER PACK
From To  Material Size (11) WELL LOG
Material From To
(6) CASING/LINER
Casing Liner  Dia + From To  Gauge Stl Plstc WId Thrd
QO Q g K
QO Q L
OHe Q L] L
OO Q L]
OHe Q L] L
OO Q ] L
OO Q L]
OHe Q L] L
OO O O L L
(7) PERFORATIONS/SCREENS
Perf/  Casing/ Screen Scrn/slot  Slot # of Tele/
Screen Liner  Dia From To width length  slots pipe size
Comments/Remarks
o ] . This was a 4" dia. well, 57 ft. deep. The pump was removed and casing was
(8) WELL TESTS: Minimum testing time is 1 hour extracted. Cement was pumped in keeping the pipe full as it was removed.
Yield gal/min Drawdown Drill stem/Pump depth Duration (hr) Cement settled to -9 ft. and bentonite was placed from -9 ft. to -1 ft. and soil to
ground level. 11 sacks of cement and 2 sacks of bentonite was used to abandon
this well.
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Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 10-Year Type IA 24-hr Default 2400 1 3.20 2
2 25-Year Type |A 24-hr Default 24.00 1 3.60 2
3 100-Year Type IA 24-hr Default 2400 1 440 2
4 Half 2-Year Type IA 24-hr Default 24.00 1 110 2



Market Street Stormwater Analysis - 011225 Type IA 24-hr 10-Year Rainfall=3.20"
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Summary for Subcatchment 1S: Pre-Development All Lots

Runoff = 0.13cfs@ 8.06 hrs, Volume= 3,007 cf, Depth= 1.15"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-60.00 hrs, dt= 0.05 hrs
Type IA 24-hr 10-Year Rainfall=3.20"

Area (sf) CN Description
* 31,324 76  Wood/Grass Combination, Type C Soil, Fair Veg
31,324 76  100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
19.3 100 0.0200 0.09 Sheet Flow, Pre-Developed Mixed Sheet Flow
n=0.300 P2=2.50"

Subcatchment 1S: Pre-Development All Lots

Hydrograph
0.14 —
0.13E LIDES - Runof‘fi
Type 1A 24<h
0113 "IG-".élrrmicl fall=3.20"
o 'unoff Area=31,324's
~ oos. Runoff Volume=3,007 cf
S or] \ Runoff Depth=1.15"
£ 006] ~low Length=100"
0.05E 1 =l\ no2n0 LI L)
1 — ] U.UZVUuU 7
0.04- S - | _ 40 -2
5 ~ =19.3'mi
1 CN=76/0
0.02: /
0.015
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Summary for Pond 9P: Planter 2

[44] Hint: Outlet device #3 is below defined storage
[81] Warning: Exceeded Pond 12P by 0.51' @ 8.50 hrs

Inflow Area = 31,324 sf, 0.00% Impervious, Inflow Depth = 2.17" for 10-Year event
Inflow = 040cfs@ 7.94 hrs, Volume= 5,661 cf

Outflow = 0.18 cfs @ 8.44 hrs, Volume= 5,661 cf, Atten=56%, Lag=29.5 min
Discarded = 0.05cfs@ 8.44 hrs, Volume= 2,927 cf

Primary = 0.13cfs@ 8.44 hrs, Volume= 2,734 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.05 hrs
Peak Elev=207.39' @ 8.44 hrs Surf.Area= 792 sf Storage= 706 cf
Flood Elev= 208.00" Surf.Area= 792 sf Storage= 1,188 cf

Plug-Flow detention time= 46.1 min calculated for 5,661 cf (100% of inflow)
Center-of-Mass det. time= 46.1 min ( 794.4 - 748.3 )

Volume Invert Avail.Storage Storage Description
#1 206.50' 1,584 cf 12.00'W x 66.00'L x 2.00'H Storage
Device Routing Invert Outlet Devices

#1  Discarded 206.50" 2.000 in/hr Exfiltration over Wetted area
Conductivity to Groundwater Elevation = 199.50'

#2  Primary 203.60" 8.0" Round Pipe L=10.0" Ke= 0.500
Inlet / Outlet Invert= 203.60' / 203.56' S=0.0040"'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 0.35 sf

#3  Device 2 203.50" 0.5" Vert. Low Flow Orifice C= 0.600
Limited to weir flow at low heads
#4  Device 2 206.70' 2.3" Horiz. High Flow Orifice C= 0.600
#5  Primary 208.00' 8.0" Horiz. Beehive C=0.600 Limited to weir flow at low heads

Discarded OutFlow Max=0.05 cfs @ 8.44 hrs HW=207.39' (Free Discharge)
T 1=Exfiltration ( Controls 0.05 cfs)

Prlmary OutFlow Max=0.13 cfs @ 8.44 hrs HW=207.39' (Free Discharge)
|pe (Passes 0.13 cfs of 3.13 cfs potential flow)
3 Low Flow Orifice (Orifice Controls 0.01 cfs @ 9.37 fps)
=High Flow Orifice (Orifice Controls 0.12 cfs @ 4.00 fps)
5=Beehive ( Controls 0.00 cfs)
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Pond 9P: Planter 2
Hydrograph
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Summary for Subcatchment 1S: Pre-Development All Lots

Runoff = 017 cfs@ 8.05 hrs, Volume= 3,754 cf, Depth= 1.44"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-60.00 hrs, dt= 0.05 hrs
Type IA 24-hr 25-Year Rainfall=3.60"

Area (sf) CN Description
* 31,324 76  Wood/Grass Combination, Type C Soil, Fair Veg
31,324 76  100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
19.3 100 0.0200 0.09 Sheet Flow, Pre-Developed Mixed Sheet Flow
n=0.300 P2=2.50"

Subcatchment 1S: Pre-Development All Lots

Hydrograph
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Summary for Pond 9P: Planter 2

[44] Hint: Outlet device #3 is below defined storage
[81] Warning: Exceeded Pond 12P by 0.72' @ 8.55 hrs

Inflow Area = 31,324 sf,  0.00% Impervious, Inflow Depth = 2.54" for 25-Year event
Inflow = 047 cfs@ 7.94 hrs, Volume= 6,635 cf

Outflow = 0.20cfs@ 8.47 hrs, Volume= 6,635 cf, Atten=58%, Lag= 32.1 min
Discarded = 0.05cfs@ 8.47 hrs, Volume= 3,080 cf

Primary = 0.15cfs@ 8.47 hrs, Volume= 3,555 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.05 hrs
Peak Elev= 207.62' @ 8.47 hrs Surf.Area= 792 sf Storage= 885 cf
Flood Elev= 208.00" Surf.Area= 792 sf Storage= 1,188 cf

Plug-Flow detention time= 49.2 min calculated for 6,629 cf (100% of inflow)
Center-of-Mass det. time= 49.2 min ( 789.0 - 739.8 )

Volume Invert Avail.Storage Storage Description
#1 206.50' 1,584 cf 12.00'W x 66.00'L x 2.00'H Storage
Device Routing Invert Outlet Devices

#1  Discarded 206.50" 2.000 in/hr Exfiltration over Wetted area
Conductivity to Groundwater Elevation = 199.50'

#2  Primary 203.60" 8.0" Round Pipe L=10.0" Ke= 0.500
Inlet / Outlet Invert= 203.60' / 203.56' S=0.0040"'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 0.35 sf

#3  Device 2 203.50" 0.5" Vert. Low Flow Orifice C= 0.600
Limited to weir flow at low heads
#4  Device 2 206.70' 2.3" Horiz. High Flow Orifice C= 0.600
#5  Primary 208.00' 8.0" Horiz. Beehive C=0.600 Limited to weir flow at low heads

Discarded OutFlow Max=0.05 cfs @ 8.47 hrs HW=207.62' (Free Discharge)
T 1=Exfiltration ( Controls 0.05 cfs)

Prlmary OutFlow Max=0.15 cfs @ 8.47 hrs HW=207.62' (Free Discharge)
|pe (Passes 0.15 cfs of 3.23 cfs potential flow)
3 Low Flow Orifice (Orifice Controls 0.01 cfs @ 9.65 fps)
=High Flow Orifice (Orifice Controls 0.13 cfs @ 4.61 fps)
5=Beehive ( Controls 0.00 cfs)
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Pond 9P: Planter 2
Hydrograph
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Summary for Subcatchment 1S: Pre-Development All Lots

Runoff = 0.27cfs@ 8.04 hrs, Volume= 5,352 cf, Depth= 2.05"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-60.00 hrs, dt= 0.05 hrs
Type IA 24-hr 100-Year Rainfall=4.40"

Area (sf) CN Description
* 31,324 76  Wood/Grass Combination, Type C Soil, Fair Veg
31,324 76  100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
19.3 100 0.0200 0.09 Sheet Flow, Pre-Developed Mixed Sheet Flow
n=0.300 P2=2.50"

Subcatchment 1S: Pre-Development All Lots

Hydrograph
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Summary for Pond 9P: Planter 2

[44] Hint: Outlet device #3 is below defined storage
[58] Hint: Peaked 0.05' above defined flood level
[81] Warning: Exceeded Pond 12P by 1.10' @ 8.50 hrs

Inflow Area = 31,324 sf, 0.00% Impervious, Inflow Depth = 3.30" for 100-Year event
Inflow = 0.61cfs@ 7.93 hrs, Volume= 8,614 cf

Outflow = 0.30cfs@ 8.34 hrs, Volume= 8,614 cf, Atten=50%, Lag= 24.8 min
Discarded = 0.06 cfs @ 8.34 hrs, Volume= 3,326 cf

Primary = 0.25cfs@ 8.34 hrs, Volume= 5,288 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.05 hrs
Peak Elev=208.05' @ 8.34 hrs Surf.Area= 792 sf Storage= 1,226 cf
Flood Elev= 208.00" Surf.Area= 792 sf Storage= 1,188 cf

Plug-Flow detention time= 54.6 min calculated for 8,607 cf (100% of inflow)
Center-of-Mass det. time= 54.6 min ( 781.2 - 726.5)

Volume Invert Avail.Storage Storage Description
#1 206.50' 1,584 cf 12.00'W x 66.00'L x 2.00'H Storage
Device Routing Invert Outlet Devices

#1  Discarded 206.50" 2.000 in/hr Exfiltration over Wetted area
Conductivity to Groundwater Elevation = 199.50'

#2  Primary 203.60" 8.0" Round Pipe L=10.0" Ke= 0.500
Inlet / Outlet Invert= 203.60' / 203.56' S=0.0040"'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 0.35 sf

#3  Device 2 203.50' 0.5" Vert. Low Flow Orifice C= 0.600
Limited to weir flow at low heads
#4  Device 2 206.70'" 2.3" Horiz. High Flow Orifice C= 0.600
#5  Primary 208.00' 8.0" Horiz. Beehive C=0.600 Limited to weir flow at low heads

Discarded OutFlow Max=0.06 cfs @ 8.34 hrs HW=208.05' (Free Discharge)
1=EXxfiltration ( Controls 0.06 cfs)

Prlmary OutFlow Max=0.25 cfs @ 8.34 hrs HW=208.05' (Free Discharge)
|pe (Passes 0.18 cfs of 3.41 cfs potential flow)
3 Low Flow Orifice (Orifice Controls 0.01 cfs @ 10.15 fps)
=High Flow Orifice (Orifice Controls 0.16 cfs @ 5.59 fps)
5=Beehive (Weir Controls 0.07 cfs @ 0.71 fps)
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Pond 9P: Planter 2
Hydrograph
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Summary for Subcatchment 1S: Pre-Development All Lots

Runoff = 0.00 cfs @ 20.43 hrs, Volume= 158 cf, Depth= 0.06"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-60.00 hrs, dt= 0.05 hrs
Type IA 24-hr Half 2-Year Rainfall=1.10"

Area (sf) CN Description
* 31,324 76  Wood/Grass Combination, Type C Soil, Fair Veg
31,324 76  100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
19.3 100 0.0200 0.09 Sheet Flow, Pre-Developed Mixed Sheet Flow
n=0.300 P2=2.50"

Subcatchment 1S: Pre-Development All Lots
Hydrograph

0.004- =T
0.004~ 0.00 cfs | — Runoff}

o.oo4§ =
e Type 1A 24-hr

0.004- |
2-Year Rainfall=1.10"
1

0.003
0.003 / Runof 0a=3

0.003 /

0003 ' Runof \ﬁm[um =158 c

8882 Run epth=0.06"
Flow 1

o
0.002
Sl -—
\*4

3
=

Flow (cfs)

T —
~——

0.002-
0.002-
0.001-
0.0017

[

0.0017 II
[
|
|

0.0017
0.001
0.000-
0.0007

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60
Time (hours)



Market Street Stormwater Analysis - 011225 Type IA 24-hr Half 2-Year Rainfall=1.10"

Prepared by LE| Engineering & Surveying Printed 2/11/2025
HydroCAD® 10.20-4c s/n 10330 © 2024 HydroCAD Software Solutions LLC Page 12

Summary for Pond 9P: Planter 2

[44] Hint: Outlet device #3 is below defined storage

Inflow Area = 31,324 sf,  0.00% Impervious, Inflow Depth = 0.39" for Half 2-Year event
Inflow = 0.06cfs@ 7.99 hrs, Volume= 1,011 cf

Outflow = 0.05cfs@ 8.08 hrs, Volume= 1,011 cf, Atten=13%, Lag= 5.5 min
Discarded = 0.04 cfs@ 8.08 hrs, Volume= 776 cf

Primary = 0.01cfs@ 8.08 hrs, Volume= 236 cf

Routing by Stor-Ind method, Time Span= 0.00-60.00 hrs, dt= 0.05 hrs
Peak Elev=206.52' @ 8.08 hrs Surf.Area= 792 sf Storage= 18 cf
Flood Elev= 208.00" Surf.Area= 792 sf Storage= 1,188 cf

Plug-Flow detention time= 5.5 min calculated for 1,010 cf (100% of inflow)
Center-of-Mass det. time= 5.5 min ( 858.6 - 853.1)

Volume Invert Avail.Storage Storage Description
#1 206.50' 1,584 cf 12.00'W x 66.00'L x 2.00'H Storage
Device Routing Invert Outlet Devices

#1  Discarded 206.50" 2.000 in/hr Exfiltration over Wetted area
Conductivity to Groundwater Elevation = 199.50'

#2  Primary 203.60" 8.0" Round Pipe L=10.0" Ke=0.500
Inlet / Outlet Invert= 203.60' / 203.56' S=0.0040"'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 0.35 sf

#3  Device 2 203.50' 0.5" Vert. Low Flow Orifice C= 0.600
Limited to weir flow at low heads
#4  Device 2 206.70" 2.3" Horiz. High Flow Orifice C= 0.600
#5  Primary 208.00' 8.0" Horiz. Beehive C=0.600 Limited to weir flow at low heads

Discarded OutFlow Max=0.04 cfs @ 8.08 hrs HW=206.52" (Free Discharge)
1=Exfiltration ( Controls 0.04 cfs)

Prlmary OutFlow Max=0.01 cfs @ 8.08 hrs HW=206.52' (Free Discharge)
|pe (Passes 0.01 cfs of 2.70 cfs potential flow)
3 Low Flow Orifice (Orifice Controls 0.01 cfs @ 8.23 fps)
=High Flow Orifice ( Controls 0.00 cfs)
5=Beehive ( Controls 0.00 cfs)
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Pond 9P: Planter 2

Hydrograph
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