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Designer’s Certification and Statement

| hereby certify that this Stormwater Management Report for SE Railroad Avenue Subdivision has been prepared by
me or under my supervision and meets minimum standards of the City of Milwaukie and normal standards of
engineering practice. | hereby acknowledge and agree that the jurisdiction does not and will not assume liability for

the sufficiency, suitability, or performance of drainage facilities designed by me.

PRELIMINARY
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Project Overview and Description

Size and Location of Project

The proposed project encompasses approximately 3.24 acres and is located at 4219 SE Railroad Avenue, Milwaukie
Oregon 97222 (Site). The tax map and lot numbers are 12E31BC 8000, 8100, 8200, & 8300. Refer to the preliminary
drawings for the Site map.

Property Zoning

Although the property is to be subdivided, there will be no effect to the zoning.

Type of Development and Proposed Improvements

The project consists of a 19-Lot single-family residential subdivision with public streets and public utilities. The
project is being designed to 2016 City of Portland Stormwater Management Manual requirements. The proposed
development incorporates drywells for the exfiltration of the runoff due to impervious roofs and an infiltration basin
to provide the required stormwater flow control and water quality treatment for the new impervious streets,
sidewalks, and driveways. A copy of the drainage basin developed for this report is provided in Appendix A.

Description and Size of the Watershed Draining to the Site

The Site is in Milwaukie, near the Milwaukie Business — Industrial area, on the northeast side of SE Railroad Avenue,
east of SE 42" Avenue and west of SE 45" Avenue. The Site generally slopes southwest toward SE Railroad Avenue.
Slopes range from 3 to 8%. The Site is bordered with upgradient properties along the northern and eastern
boundaries. There is “run-on” of surface water onto the Site from these adjoining properties; yet, this water will be
considered “flow-through,” since the existing properties to the north and east will remain the same in the Pre-
Developed and Post-Developed Site conditions.

There is a constructed storm water collection and conveyance drainage ditch along SE Railroad Avenue which will
convey both the “pass-through” water from the adjoining properties as well as the run-off form the Site. For
purposes of this report, it is assumed that this existing conveyance system has adequate capacity to convey the pre-
development flows from the Site.

Regulatory Permits Required

A 1200-C permit from the Oregon Department of Environmental Quality (DEQ) is required along with City of
Milwaukie permits. There are not any environmental constraints on the Site or any wetlands; therefore, no additional
regulatory permits are required.

Existing vs. Post Construction Conditions

The existing Site contains two single-family residences with associated landscaping and paved access ways. There are
also some out-buildings and graveled access ways on the Site. The remainder of the Site is lightly forested to open
areas with trees and grass. The proposed Site will have 19 single-family residences with associated driveways, all
gaining access from the proposed local street. The street will have parking along one side, with a landscape strip
along the other, and sidewalks on both sides. The proposed Site will replace the existing trees (many are diseased
and dying or dead) with new street trees and incorporate modern landscaping to minimize stormwater runoff. Each
lot will have a drywell for infiltrating the runoff from their respective roofs (see the Milwaukie Drywell Sizing
Requirements provided in Appendix D). The street stormwater conveyance system will terminate at the proposed
curb inlets located at the intersections of SE 43™ and 44™ Avenues with SE Railroad Avenue. The water will then be
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conveyed in a reconfigured and regraded roadside ditch along Railroad Avenue which will have two infiltration basins
located in the downgradient portion of the ditch, with any remaining waters being conveyed off-site in the existing
roadside ditch.

Methodology

Drainage Conveyance

As mentioned above, the proposed stormwater treatment and infiltration system will be primarily for the additional
runoff created by the impervious street and sidewalks. It also incorporates 400 sf for driveways from each lot.

The drain basin splits along the 43™ Avenue, at the proposed crown in the street just in front of lot 7 (refer to the
attached Site Plan in appendix A). From this crown along the curb to the curb inlet, the distance in either direction is
less than 400 sf, so catch basins are not needed until the crosswalks. This will reduce the cost for the Developer to
construct and for the City to maintain. Once the water is in the drainage ditch, it will flow west toward the edge of
the Site. The last 260 ft of the ditch will be reconstructed as an infiltration basin. The overflow for the infiltration
basin will be a Type D manhole at the end of the second infiltration basin ditch (at the intersection with SE 42™ Ave).
The water will be treated, detained, and infiltrated by the use of the basins, with any surplus waters being conveyed
into the type D catch basin and continuing down the ditch to the west and off the Site.

Infiltration Testing Results

A geotechnical evaluation of the Site has not been performed by the time this report was prepared. Groundwater
elevations are expected to fluctuate seasonally in accordance with rainfall conditions, with levels greater than 80
inches from the surface for the northern half of the Site and 25 to 32 inches for the lower half of the Site according to
information obtained from the Natural Resource Conservation Service (NRCS) Soil Survey website. Site grading will
be accomplished to ensure that groundwater does not reach the foundation grades of the finished lots. Thus,
groundwater was not included in the hydrology calculations of this report. After reviewing recent infiltration tests at
nearby sites with City staff, and a review of on-site soils and soil infiltration and run-off performance during heavy
and extended rainfall periods, it is assumed that the water table is deep enough and the soils are permeable enough
to utilize drywells. According to City staff at the Pre-App meeting, a recent test at a nearby site yielded infiltration
rates of 14 inches/hour. Using a minimum factor of safety of 2, as outlined in the infiltration testing procedures for
the open pit falling head test, we utilized a design infiltration rate of 7 inches/hour for design. Once the geotechnical
investigation and associated infiltration testing work has been completed, the design infiltration rate will be adjusted
as needed as utilized in the final drainage design report.

Stormwater Hierarchy Category Justification

This Site incorporates two categories of stormwater hierarchy. The first category is the roofs, which will use
individual drywells for treatment and disposal. This falls into the hierarchy “Category 2” as identified in Figure 1-5
Stormwater Infiltration and Discharge Hierarchy of the 2016 City of Portland Stormwater Management Manual. The
City of Milwaukie Drywell Sizing Requirements in Appendix D was used to select the drywell size. The second is the
streets, driveways, and sidewalks that will run into the reconstructed drainage ditch along SE Railroad Avenue. These
waters will be treated/detained/infiltrated and overflow discharged to the existing drainage way, eventually making
its way to the wetlands, which is west of the Site. This falls into “Category 3” as identified in Figure 1-5 Stormwater
Infiltration and Discharge Hierarchy of the 2016 City of Portland Stormwater Management Manual.
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Proposed Stormwater Management Techniques

Analysis

Design assumptions

Downstream System is Adequate

It is assumed that there are no downstream capacity problems in the existing systems in SE Railroad Avenue, as the
outflows from the Site are being limited to the calculated peak flow rates of the existing conditions of the Site (i.e.
pre-development), for the various storm events, and the downgradient public storm drain systems should have been
designed to accommodate these existing peak flow rates from the adjoining upgradient lands and the Site in a pre-
development condition.

Description of Soil Types and Any Other Geologic Features Impacting Stormwater Infrastructure Design

Per the Natural Resource Conservation Service (NRCS) Soil Survey, the Site predominately (73.5%) consists of
Woodburn silt loam (91B) hydrologic soil group C and (26.5%) Latourell loam (53B) hydrologic group B. See Appendix
B for the NRCS soils report for this Site. The Latourell loam is primarily on the northern third of the Site according to
the Soil Survey. Based on existing soil characteristics noted during the site walk during a period of intense and
extended rainfall (i.e. noting very little run-off or and no ponded water presence), it is our belief that the Latourell
loam type soil cover the Site more extensively. This will be confirmed with the geotechnical investigation for the final
drainage report. The Site visit occurred on a rainy day, with intermittent precipitation for the prior week, yet, the Site
appeared to drain very well; there was no accumulation of water in the low lying southern area and the ground still
felt firm. Because of the infiltration properties of the Latourell loam, it is assumed that the drywells can be
strategically located where this material occurs. There are no other geological features impacting stormwater
infrastructure design or installation noted for the Site.

Computation Methods and Software Utilized

In accordance with 2016 City of Portland Stormwater Management Manual, the City of Portland Environmental
Services online Stormwater Presumptive Approach Calculator (PAC) was utilized to calculate the treatment/detention
facility. The storms, which the program utilizes, are as follows:

e 2 vyear 24-hour storm (2.40 inches)
e 5year 24-hour storm (2.90 inches)
e 10 vyear 24-hour storm (3.40 inches)
e 25year 24-hour storm (3.90 inches)

The Site has been modeled as 1 drainage basin

The Site will drain along the proposed curb and gutter before entering the catch basins at the crosswalks and then
discharging into the drainage ditch. Roof drain laterals from each lot will be connected to drywells.

The drainage basin is illustrated on the drainage basin map provided in Appendix A.
The storm runoff will be treated and discharged utilizing drywells

Because of the limited space in the lots the house footprint will not be large. This coupled with high infiltration rates
make this site an excellent candidate for the use of drywells. The Milwaukie Drywell Sizing Requirements were used
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in selecting the correct size of drywell. It is assumed that the roofs per lot will be approximately 1600SF, thus a 48
inch diameter drywell with a depth of 5.09 feet will be sufficient. In the event that a larger or smaller home is built,
the drywell size will be adjusted accordingly.

Infiltration Basin Assumptions:

As mentioned above, the infiltration basin will act as the detention and treatment facility. In accordance with 2016
City of Portland Stormwater Management Manual, the basin has been designed to have a 3H:1V slope. The basin has
been sized to maintain a freeboard of 6-inch from the 25-year design storm water elevation as shown in the
calculations in Appendix C. A riprap protected scour pad will be installed at the inflow into the drainage ditch from
the proposed pipe outflow from the catch basins, to protect from erosion.

Approved Results from the Presumptive Approach Calculator

The Presumptive Approach Calculator was used for the design of the infiltration basin to be used for treating the
streets, driveways, and sidewalk. The results of the Presumptive Approach Calculator are attached in Appendix C.
Both the Pollution Reduction and the Flow Control as designed passed the requirements.

Conveyance Requirements and Design

For run-off estimation, a pre- and post-development flow path was determined for the drainage basin as illustrated
in the drainage basin maps provided in Appendix A. The pre-development flow paths typically consist of sheet flow
that transitions into shallow concentrated flow. The post-development flow paths typically consist of sheet flow
across the lot and street. They then transition to shallow concentrated flow, down the gutter and drainage ditch to
the infiltration basin. The Pre-Developed and Post-Developed areas and runoff CNs are shown below in Table A:
Table A: Pre and Post-Development Areas and CNs

PRE-DEVELOPMENT

Area (SF) CN Description Notes

35,432 69 | 50-75% Grass cover, Fair, HSG B

3,968 98 | Roofs, HSG B

4,183 96 | Gravel surface, HSG B

928 98 | Unconnected pavement, HSG B

2,432 82 | Dirtroads, HSG B

9,323 83 | 1/4 acre lots, 38% imp, HSG C Run-on from neighboring lots
618 98 | Unconnected pavement, HSG C Existing Sidewalk at SE 42nd Ave

Total | 156,884
Weighted CN | 72

POST-DEVELOPMENT

Area (SF) CN Description Notes
82,831 61 | >75% Grass cover, Good, HSG B
30,530 98 | Paved parking, HSG B Streets and sidewalks
3,800 98 | Paved parking, HSG B private driveways
9,323 83 | 1/4 acre lots, 38% imp, HSG C Run-on from neighboring lots
Total | 126,484 30,400sf of roofs (1,600 sf/lot) treated by drywells. 126,484 + 30,400 = 156,484sf

Weighted CN | 73
Table A: Calculated CN
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The characteristics of each flow path and the associated runoff CN and areas were input into the Presumptive
Approach Calculator and a pre- and post-development derived time of concentration (Tc) for the drainage basin was
determined. A listing of the Tc for the basin, is shown below in Table B.

PRE-DEVELOPMENT

TC Mannings's | Velocity Factor | Flow
(Minutes) Method Description No (ft/sec) Length (ft) | Slope
ODOT prescribed lag time between when
5.0 Direct rainfall starts and run-off begins
14.4 Sheet Sheet Flow Across Grass 0.150 300 0.0930
2.6 Shallow Concentrated Flow Across Grass 7.0 152 0.0197
Total | 22.0

POST-DEVELOPMENT

TC Mannings's | Velocity Factor | Flow

(Minutes) Method Description No (ft/sec) Length (ft) | Slope

5.0 Direct ODOT Allowed Delay

6.3 Sheet Sheet Flow Across Grass 0.150 131 0.1400

0.8 Sheet Sheet Flow Across Road 0.011 55 0.0200

1.1 Shallow Concentrated Flow Along Gutter 20.3 275 0.0400

2.9 Shallow Concentrated Flow Through the Ditch 15.0 407 0.0250
Total | 16.1

Table B: Calculated TC

Using the derived Tc’s, and other drainage basin parameters, the following peak pre-and post-development flow
rates (with and without stormwater conveyance system outlet control) for the water quality, 2-year, 10-year, and 25-
year-design storm events were determined, and are as summarized in the Figure2-35 below: see output from the
Presumptive Approach Calculator in Appendix C.

Figure 2-35. Catchment and Facility Summary

Catchment or IA Type (roof, Impervious | Ownership Facility Facilty

Facility ID road) Area (SF) (Private/Public) Type Size (SF) CN
Street &

1 Sidewalk 30,530 Public Infiltration 98

1 Driveways 7,600 Private Basin 520 98

Detention Basin and Flow Control for the 2, 10, and 25-year Storm Event

The estimated peak pre-development flow rate for the project Site for the 2, 5, 10, and 25-year storm events are
0.035, 0.085, 0.146, and 0.216 cubic feet per second (cfs) respectively (summarized in the Presumptive Approach
Calculator report in Appendix C). In order to obtain post-development outflow rates equal to or less than peak pre-
development outflow rates, supplemental stormwater detention (with outlet control) will be required. To reduce the
outflow to pre-development flow rate, a total of 2,580 cubic feet (cf) of supplemental storage is required for the
Project’s drainage basin, as determined by the Presumptive Approach Calculator for the 25-year storm event.
Detention will be facilitated by utilizing the detention storage volume of the proposed infiltration basin.
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Infiltration / Detention Basin:

An outlet control type “D” ditch inlet (outlet control structure) will be placed at the downgradient end of the
infiltration basin for head control. The Type “D” inlet grate will be set at an elevation 59.5 feet. The 2, 5, and 10 year
storms will be infiltrated while the PAC model indicated the outflow from the 25-year design storm event will peak at
0.213 cfs, with a storage requirement of 2,580 cf. The PAC results indicated that there would be approximately 0.5
feet of freeboard at the peak of the 25-year storm event. The calculated peak predevelopment flow rate during the
same storm event was 0.213 cfs.

The infiltration basin incorporates a permeable bottom, with an 18-inch depth of growing medium. The design
assumes a minimum percolation rate through the permeable bottom of 2.0 inches per hour. PAC model results for
the infiltration basin are provided in Appendix C and summarized below in Figure 2-36.

Figure 2-36. Pre vs. Post Construction Flow Rates

Time of
Peak Flow Rate (CFS) Concentration
2YR 5YR 10YR 25YR
Catchment ID | Pre Post Pre Post Pre Post | Pre Post Pre Post
1 0.035 | 0.000 | 0.085 | 0.000 | 0.146 | 0.022 | 0.216 0.213 | 22min | 15min

Escape route for the 100-year storm

The escape route for the stormwater runoff from the Site due to a 100-year storm event will be via the overflow
device (type D inlet grate in the outlet control structure) and existing storm drainage ditch along SE Railroad Avenue.
Refer to the Post-Developed basin map provided in Appendix A.

Engineering Conclusions

The stormwater treatment and flow control for the Site have been designed and sized to be in compliance with the
2016 City of Portland Stormwater Management Manual (available online) and Milwaukie Drywell Sizing
Requirements (copy provided in Appendix D).

For the streets, driveways and sidewalks, water quality improvement of the surface/storm water run-off will be
provided using an infiltration basin. Stormwater detention storage will be provided in the same basin. A flow control
structure is provided at the downgradient end the infiltration basin with an overflow type “D” inlet, which releases
the runoff into the existing drainage ditch flowing west from the Site. The flow control structure limits the discharge
from the Site to no more than the Pre-Developed flow rate for the 2-year, 5-year, 10-year, and 25-year design storm
events. Flow control is designed and sized so that the drainage basin of the Site complies by limiting peak
stormwater run-off discharge rates to be at or below the calculated peak pre-development runoff rates.

For the runoff created by the roofs, water quality improvement of the surface/storm water run-off will be provided
using drywells.

The sizing of water quality and detention storage facilities are preliminary, and with detailed infrastructure design
may change from what is presented in this report. It is possible that the areas of infiltration basin will be reduced
with refinements in design. A final drainage report, documenting the resulting final design of the storm water
infrastructure for the subdivision, will be submitted with the final improvement drawings for City of Milwaukie
approval for infrastructure development of the subdivision.
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APPENDIX A—DRAINAGE BASIN MAPS
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I EACH LOT TO HAVE A SEPARATE DRYWELL TO
DISCHARGE ROOF DRAIN STORMWATER

2.  STREET STORMWATER TO DISCHARGE INTO
DRAINAGE DITCH
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APPENDIX B— NRCS SOIL REPORT

Railroad Avenue Preliminary Stormwater Management Report
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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
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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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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: Clackamas County Area, Oregon
Survey Area Data: Version 11, Sep 16, 2016

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

Date(s) aerial images were photographed: Jul 26, 2014—Sep 5,
2014

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

Clackamas County Area, Oregon (OR610)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
53B Latourell loam, 3 to 8 percent 0.9 26.5%
slopes
91B Woodburn silt loam, 3 to 8 2.6 73.5%
percent slopes
Totals for Area of Interest 3.5 100.0%

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
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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.

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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Clackamas County Area, Oregon

53B—Latourell loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 225k
Elevation: 50 to 400 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Latourell and similar soils: 90 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Latourell

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Stratified glaciolacustrine deposits

Typical profile
H1 - 0to 15 inches: loam
H2 - 15 to 48 inches: loam
H3 - 48 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 9.5 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Hydric soil rating: No

91B—Woodburn silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 227z

13



Custom Soil Resource Report

Elevation: 150 to 400 feet

Mean annual precipitation: 40 to 50 inches

Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days

Farmland classification: All areas are prime farmland

Map Unit Composition
Woodburn and similar soils: 90 percent
Minor components: 4 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: Stratified glaciolacustrine deposits

Typical profile
H1 - 0to 16 inches: silt loam
H2 - 16 to 38 inches: silty clay loam
H3 - 38 to 60 inches: silt loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural 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 storage in profile: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Other vegetative classification: Moderately Well Drained < 15% Slopes
(G002XY0040R)
Hydric soil rating: No

Minor Components

Huberly
Percent of map unit: 2 percent
Landform: Swales on terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (G002XY0060R)
Hydric soil rating: Yes

Aquolls
Percent of map unit: 1 percent

14



Custom Soil Resource Report

Landform: Flood plains
Hydric soil rating: Yes

Dayton
Percent of map unit: 1 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (G002XY0060R)
Hydric soil rating: Yes

15
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PAC Report

Project Name

SE Railroad Avenue
Subdivision

Project Address
4219 SE Railroad Ave
Milwaukie, OR 97222

Permit No.

Designer
Lee Brennan

Company

Project Delivery Group

Created
3/8/17.10:34 AM

Last Modified
3/10/17:12:36 PM

Report Generated

3/10/17 12:36 PM

Project Summary |

The proposed project encompasses approximately 3.24 acres and is located at 4219 SE Railroad Avenue, Milwaukie Oregon
97222(Site). Tax map and lot numbers 12E31BC 8000, 8100, 8200, & 8300.

The project consists of a 19-Lot single-family residential subdivision with public streets and public utilities. The project is being
designed to 2016 City of Portland Stormwater Management Manual. The development incorporates drywells for the exfiltration
of the runoff due to impervious roofs and a Combination Swale to provide the required stormwater flow contro! and water

quality treatment for the new impervious streets.

Catchment Impervious
Name Area (sq ft)

Streets,

Sidewalks 38130

Infiltration Rate

Hierarchy Facility Facility
Type

Category

3

PAC Report: SE Railroad Avenue Subdivision
Pg. 1

Basin

of 7

Facility Facility
Size Sizing
(sq ft) Ratio

520 9.9% Pass

Results




Catchment Streets, Sidewalks

Site Soils & Infiltration Testing
Data

Correction Factor

Design Infiltration Rates

Catchment Information

Infiltration Testing Procedure

Native Soil Infiltration Rate (}i.q)
CFeqt

Native Soil (l4sgn)

Imported Growing Medium
Hierarchy Category

Disposal Point
Hierarchy Description

Pollution Reduction Requirement

10-year Storm Requirement

Flow Control Requirement

Impervious Area

Time of Concentration (Tc)

Pre-Development Curve Number (CN.)

Post-Development Curve Number (CN o)

PAC Report: SE Railroad Avenue Subdivision

Pg.20f7

Open Pit Falling Head

14.00

2

7.00 in/hr
2.00 in/hr
3

B

Off-site flow to drainageway,
river, or storm-only pipe systenr

Pass
N/A

If discharging to an overland
drainage system or to a storm
sewer that discharges to an
overland drainage system,
including streams,
drainageways, and ditches, the
2-year post-development peak
flow must be equal or less than
half of the 2-year
pre-development rate and the 5,
10, and 25-year
post-development peak rate
must be equal or less than the
pre-development rates for the
corresponding design storms.

38130 sq ft
0.875 acre

15
72
98







Facility Streets, Sidewalks

Facility Details

Facility Facts

Pollution Reduction
Results

Flow Control Results

Facility Type

Facility Configuration

Basin

A: Infiltration (Infl.)

Facility Shape Rectangle
Above Grade Storage Data

Bottom Area 520 sq ft
Bottom Width 2.00 ft
Side Slope 3.0:1
Storage Depth 1 18.0 in
Growing Medium Depth 18 in
Freeboard Depth 6.00 in
Surface Capacity at Depth 1 2580.3 cu ft
gce)islign Infiltration Rate for Native 0.377 in/hr
Infiltration Capacity 0.108 cfs

Total Facility Area Including
Freeboard

3777.10 sq ft

Sizing Ratio 9.9%
Pollution Reduction Score Pass
Overflow Volume 0.000 cf
Surface Capacity Used 1%

Flow Control Score Pass
Overflow Volume 100.758 cf
Surface Capacity Used 100%

Post-development

Pre-development

outflow (cfs) inflow (cfs)
2 oar 0 <% of 0.035
f,ear 0 < 0.085
;gar 0.022 < 0.146
§2ar 0.213 < 0.216

PAC Report: SE Railroad Avenue Subdivision
Pg. 4 of 7

Pass

Pass

Pass

Pass







PAC Report: SE Railroad Avenue Subdivision
Pg. 6 of 7







APPENDIX D — MILWAUKIE DRYWELL SIZING REQUIREMENTS

Railroad Avenue Preliminary Stormwater Management Report



ENGINEERING DEPARTMENT
6101 SE Johnson Creek Bivd
Milwaukie OR 97206

INSPECTIONS: _ 503-786.7575 Residential/Light Traffic

PHONE: 503-786-7606
FAx: 503-774-8236

e epmeemsaamimcorss DFYWEII REQUIrements

AUTHORIZATION:

City of Milwaukie Municipal Code Section 13.12.060(B) authorizes the use of drywells for the disposal
of runoff water from roof rain drains and parking areas. The City may require percolation tests as
proof that soil conditions are suitable for drywells.

INSTALLATION:

The installation of drywells shall meet or exceed the requirements of Chapter 11 of the Oregon
Plumbing Specialty Code (OPSC) as authorized by ORS 447.020(2), April 1, 2000. Installation shall
further be in accordance with City of Milwaukie standard drawing 613B for residential drywells and
shall meet all specifications and requirements stated in this outline.

SIZES:

Drywells are intended to handle a known capacity of water based on the area in square feet being
drained. The OPSC, Chapter 11, Section 1107, requires that reinforced concrete rings have a
minimum inside diameter of twenty-eight (28) inches and a minimum depth of five (5) feet. Sizes
larger than the minimum are determined by calculations for a specific drainage area. Larger sizes of
rings for specific areas to be drained are shown on the attached drywell size chart.

MATERIALS:

Drywells within the city of Milwaukie shall be reinforced concrete rings, constructed to the dimensions
and specifications shown on standard drawing 613B. All other materials shall meet the sizes and
specifications shown on drawing 613B. The City may require certification by an independent testing
laboratory as proof that all drywell materials meet the stated specifications.

PERMITS:

Property owners may install drywells on their own property if they do all of their own work. All
contractors must provide proof that they are licensed by the State of Oregon and that they have
a City of Milwaukie or Metro business license and a certificate of liability insurance. Any person
seeking to install a drywell within the city of Milwaukie must first obtain a permit from the Building
Department and pay all fees pertaining to such permit. Installation of a drywell without a permit is a
violation of City Ordinance and may result in fines, additional fees, and the added expense for
removal and disposal of unacceptable materials from the site.

INSPECTIONS:

Inspection and final approval of drywell installation and materials shall be by personnel of the City of
Milwaukie Building Department. To avoid delays, requests for inspection must be made before
7:30 a.m. of the day inspection is desired. Call 503-786-7575.

Two inspections are required: (1) when excavation is complete, before placing drywell rings or any
other materials, and (2) when filter fabric and drywell rings are in place, prior to placing drain rock.

DrywellRequirements.doc—Rev. 2/4/15






ENGINEERING DEPARTMENT
6101 SE Johnson Creek Blvd

Milwaukie OR 97206

INSPECTIONS:  503-786-7575

PHONE: 503-786-7606

FAX: 503-774-8236 .

E-MAIL:  engineering@ci.milwaukie.or.us D ryW e I | S I Z eS

DRAINAGE AREA 2.33' Diameter* 2.5' Diameter 3.0' Diameter 4.0' Diameter
(square feet) (28 inches) (30 inches) (36 inches) (48 inches)
Depth shown in feet | Depth shown in feet | Depth shown in feet | Depth shown in feet
<550 5.00* 5.00* 5.00* 5.00*

550 5.16 ! ! !

600 5.63 ! ! !

700 6.57 5.70 ! i

800 7.50 6.52 ! !

900 8.44 7.33 5.09 !
1000 9.38 8.15 5.66 :
1100 10.32 8.96 6.22 :
1200 11.26 9.78 6.79 :
1300 12.20 10.59 7.36 !
1400 13.13 11.41 7.92 !
1500 14.07 12.22 8.49 )
1600 13.04 9.05 5.09
1700 13.85 9.62 541
1800 14.66 10.18 5.73
1900 15.48 10.75 6.05
2000 11.32 6.36
2100 11.88 6.68
2200 12.45 7.00
2300 13.01 7.32
2400 13.58 7.64
2500 14.14 7.96
2600 14.71 8.27
2700 15.28 8.59
2800 15.84 8.91
2900 16.41 9.23
3000 16.98 9.55
3100 17.54 9.87
3200 18.11 10.19
3300 10.51
3400 10.83
3500 11.15

The above chart indicates the depth of drywell required to serve a specified drainage area. Diameters shown

are those generally available from suppliers.

Depth

A

0.04
diameter
T

DEPTH =

3.1416

(A x 0.04 feet)

[(v2 diameter)® x n]
depth, in feet, of drywell excluding thickness of cover
total drainage area in square feet
constant for depth of water covering the drainage area
the diameter, in feet, of the drywell to be installed

NOTE:

Preferred Maximum
depth to diamater
ratio is 6:1

Oregon P.S.C. requires minimum inside diameter of 28” and min. depth of 5.0 ft of reinforced concrete rings.



james
Area Measurement
6" 5000PSI Driveway Approach
1,295 sf


From the State of Oregon Plumbing Specialty Code (Effective April 1, 2000)

Section 1107.0 Dry Wells; Construction, Use and Limitations

1107.0 Dry Wells; Construction, Use and
Limiations

1107.1 Construction. Where permitted by the
Administrative Authority, dry wells may be used.
The Administrative Authority may require soil
percolation tests. When authorized, dry wells may be
of reinforced concrete rings with an inside diameter
of not less than twenty-eight (28) inches (0.7 m) with
a minimum depth of five (5) feet (1.5 m), measured
from the bottom to the top of the reinforced concrete
cover and set on undisturbed soil. All dry wells shall
be covered with at least two (2) feet (0.6 m) of
compacted earth when measured from the top of the
lid to the finished grade. When first approved by the
Administrative Authority, dry wells may be
constructed of brick or other approved material in of
not less than four (4) inches (0.1 m) thickness. Brick
or block may be assembled with or without
openings, provided the openings on the outside of
the dry well are not greater than three (3) inches (7.5

|

cm). This type of dry well shall have a brick arched
top or an arched top of other approved materials.

1107.2 Location. No dry well shall be located closer
than five (5) feet (1.5 m) of a property line nor closer
than ten (10) feet (3 m) to any building unless
approved by the Administrative Authority. Each
drainage connection to a dry well shall be made at
the top center of the lid by the use of an approved
ninety (90) degree waste fitting. Support of piping
shall be as required by Chapter 3 of this Code.
Special permission may be granted to enter the side
of the dry well when grade and structural conditions
make top entrance impractical.

1107.3 Backfill. The particle size of the backfill
surrounding a dry well shall be of sufficient size to
prevent its incursion into the interior of the dry well.
The backfill shall form a continuous layer around the
dry well not less than six (6) inches (150 mm} in
thickness and shall extend to the full height of the
dry well.

Exception: When the dry well is installed in
sandy-type soil an approved filter material shall
be placed around the exterior of the liner to
prevent infiltration of sand. The backfill shall be
of native soil properly compacted.

1107.4 Abandonment. When required by the
Administrative Authority, every drywell which has
been abandoned or has been otherwise discontinued
from further use shall be completely filled with
earth, sand, gravel, concrete, or other approved
material.



ENGINEERING DEPARTMENT
6101 SE Johnson Creck Blvd
Milwaukie OR 97206

INSPECTIONS: 503-786-7575
PHONE: 503-786-7606
FAX: 503-774-8236

E-MAIL:  engineeting@ci.milwaukie.ot.us

Specifications

Geotextile Filter Fabric

Drywell Materials
Specifications & Suppliers

The following geotextile filter fabrics are approved "equals” for use in drywells within the city of Milwaukie. Fabrics
manufactured by other suppliers, which meet or exceed the quoted specifications, are also acceptable if the City

receives verifiable written specifications prior to installation.

LINQ GTF MIRAFI AMOCO

125EX 140NL 4545
Grab 95 90 90
Elongation 50 50 50
Puncture 55 55 55
Tear 45 35 40
Mullen burst 215 185 185
AOS 70 70 70
Permitivity 2.0 2.0 2.1

All three of the above fabrics meet ODOT requirements for Type | drainage geotextile.

Suppliers:

The following are lists of local suppliers who carry some or all of the required materials for drywells. These lists are
provided as information only, and do not constitute recommendations.

Geotextile Filter Fabric

Note: Some suppliers will cut fabric to size, while others

sell only full rolls. Ask before you buy!

ACF West Inc.

Geosynthetic Products

8951 SE 76th Dr.

Portland OR 97206

ph) 503-771-5115 fax) 503-771-1161
1-800-878-5115

ADS Advanced Drainage Systems Inc
3695 Truman St

Washougal WA 98671

ph) 1-360-835-8522 fax) 1-360-835-3822
1-800-733-8523

CSI Geosynthetics

3500 SE Columbia Way

Bldg 44 Suite 100

Vancouver WA 98661

ph) 1-360-699-1426 fax) 1-360-699-1344
1-800-426-7976

Familiar Northwest Inc
Clackamas Showroom
14600 SE 82™ Dr
Clackamas OR 97015
ph) 503-655-1911

Fowler HD Co Inc
15632 SE 102™
Clackamas OR 97015
ph) 503-656-3900

Oregon Culvert Co
Tualatin Sherwood Rd
ph) 503-692-0410

United Pipe & Supply Co Inc

7600 SE Johnson Creek Blvd
Portland OR 97206

ph) 503-788-8813 fax) 503-788-9747
1-800-933-8813

Drywell Rings

Johnson Cement Products
6500 SE Johnson Creek Blvd
Portland OR 97206

ph) 503-774-2351

Others may be available

Drain Rock
Many suppliers—listed in yellow pages under "Rock"
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SURVEYOR:
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ON SIGHT TO BE REMOVED.

{ )KEYNOTES - WORK. BY CONTRACTOR

100. REMOVE EXISTING BUILDING
IO1. ABAONDON EXISTING UTILITIES

102. SAWCUT AND REMOVE EXISTING
PAVEMENT AS SHOWN

103. RELOCATE EXISTING CATCH
BASIN TO LOCATION SHOWN ON
GRADING PLAN

104. PROTECT EXISTING FENCE/WALL

LEGEND

>< REMOVE EXISTING TREE
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REFERENCE
NOTE NO. &

~——10" PUE —

REFERENCE
NOTE NO. 4

2%,

SE 42ND AVENUE

T 5' SIDEWALK

—

| & WOOD FENCE
/

|

|

|

\

\

|

3' WIRE FENCE

0,

5,016 SF

| 2.0 PEDESTRIAN
PATH

6,217 SF

10.0" UTILITY EASEMENT

©),

5,432 SF

2' WIDE INFILTRATION BASIN

45.5"' RIGHT-OF-WAY

>

21" ‘

25

REFERENCE
NOTE NO. |

REFERENCE
NOTE NO. 2

©)
@ S) © 206 @D 5,007 SF
5,000 SF 5,000 SF °
206 , 5,000 SF 5,000 SF 5,000 SF @
7.5 —7.5'~— 7.5 S - 7.5 —7.5'=— —7.5
A <
< 4 T5OI SIQEWALK A _—
—APUE777~—77727;77 — 41—+ — 4 P - ]
4 A ) < A qd
VW, 4 9 < ‘ 2 a i
4 g&i — ‘ A g% * <7A 4&[;@; 4 4 \*”11@%4] ssﬁ
00 CURB # GUTTER 4 4.0 PLANTER STRIP - RS . i
T T T T TSE43RD AVE T ¢ —25.0' PAVEMENT- — - ASSROW.
LT T T o : ’ : S 6.0 SIDEWALK 2.28.0' TRAVEL WAY - *
DY e me M T Fess TTe 21T T |
} 2 s

6,078 SF

REFERENCE
NOTE NO. 3

. TYPE'"A" CURB ON LOW SIDE OF STREET.
2. INVERTED TYPE "A" CURB ON HIGH SIDE OF STREET.

3. STRUCTURAL SECTION TO BE DETERMINED BASED ON SAMPLES TAKEN

I -FOOT BELOW PROPOSED GROUND.

4. &' WIDE SIDEWALKS ON 2" AGGREGATE BASE, TYP FOR CURB TIGHT. 5'
WIDE SIDEWALKS ON 2" AGGREGATE BASE, TYP FOR SIDEWALK

SEPARATED FROM CURB BY A PLANTER STRIP.

5. GRADE 10" PUE WITH MAXIMUM 2% SLOFPE, TYP BOTH SIDES.
6. SLOPE PURSUANT TO GRADING PLAN. FRONT YARD SETBACK TO FLOW
TO STREET AT 2% IF REMAINING PORTION OF LOT DRAINS TO REAR LOT

LINE.

TYPICAL SECTION - SHED SECTION - 45.5 FT ROW

| SCALE: NTS

APPLICATION LIST:

. SE 43RD AVE
2. SE 44TH AVE

5,502

REFERENCE
NOTE NO. 5

REFERENCE
NOTE NO. &

SF

-1 2.0' PEDESTRIAN PATH

EXISTING POWER
POLE ¢ LIGHT (TYP.)

5.639 SF

5,000 SF

‘BB

5,000 SF

Y WALL
. EXISTING BLOCK WALL
“ ' ‘ ROCK WALL
rﬂ |.0' ACCESS EASEMENT N E HOUSE % / & CHANLING &' WOOD FENCE | | |
| f*!——fr—ﬁ,fW,L,f,,i,,,,,, fﬁ*;j“ . S — . S 71 @ EH/%).
“ - 6.5‘72.57‘7 L S SaS
T 17.57 3
‘_{4,7“2,,0.7 7?‘ hl <
< A < 2
L

5,179 SF
7.5'/\ 207
~

< 4 . \

0\ s

an

6,958 SF

=
5,191 SF

Iz

x

5,065 SF

5.617 SF

4
~ SE 44TH AVH

~ UTILITY EASEMENT

6' FENCE )

15.0' ACCESY/

EAST STREET EDGE
TO BE IMPROVED IN
THE FUTURE

POTENTIAL FUTURE
LOT LINES IF TAX LOT
5500 WERE TO BE
SUBDIVIDED

ASPHALT PAVEMENT

GENERAL CONSTRUCTION NOTES

2.

3.

REFERENCE SHEET C-1.01 FOR EXISTING
CONDITIONS AND DEMOLITION PLAN

REFERENCE SHEET C-1.05 FOR GRADING
AND DRAINAGE PLAN

REFERENCE SHEET C-1.07 FOR SANITARY
AND WATER PLAN

() KEYNOTES - WORK. BY CONTRACTOR

200.

201

202.
203.
204.

205.

206.

207.

CONSTRUCT | 2' PEDESTRIAN WALKWAY
. CONSTRUCT 5' SIDEWALK

CONSTRUCT &' CURBSIDE SIDEWALK
CONSTRUCT ADA COMPLIANT RAMP

PATCH PAVEMENT OVER TRENCH CUT
AFTER INSTALLATION OF UTILITIES

CONSTRUCT 5" ASPHALT IN TWO LIFTS
OVER &" 3/4"-O CRUSHED ROCK
AGGREGATE

CONSTRUCT DRIVEWAY PER MILWAUKIE
STANDARD DRAWING 502 A

CONSTRUCT DRIVEWAY PER MILWAUKIE
STANDARD DRAWING 502 C
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‘ DRAINAGE NOTES

I EACH LOT TO HAVE A SEPARATE DRYWELL TO
DISCHARGE ROOF DRAIN STORMWATER

STREET STORMWATER TO DISCHARGE INTO
DRAINAGE DITCH

‘ 2.

‘ GENERAL CONSTRUCTION NOTES

I REFERENCE SHEET C-1.01 FOR EXISTING
CONDITIONS AND DEMOLITION PLAN

2. REFERENCE SHEET C-1.07 FOR SANITARY
‘ AND WATER PLAN

( )KEYNOTES - WORK. BY CONTRACTOR.
| 300.

INSTALL | 2" ADS- 1|2 PVC CULVERT
301. INSTALL G-2 CATCH BASIN INLET PER
‘ MILWAUKIE STANDARD DRAWING 600
‘ 304. CONSTRUCT 2' WIDE INFILTRATION BASIN.
PROVIDE I &" OF GROWING MEDIUM.
‘ 305. INSTALL TYPE D CATCH BASIN WITH FLOW
N CONTROL ORRIFICE(S) AS SPECIFIED BY
‘ ENGINEER
306. INSTALL 5 X 5 X | CLASS 50 RIPRAP

‘ SPLASH PAD
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TAX LOTS 8000-8300, MAP 1S, 2E, 31BC ,’ o
LOCATED IN THE N.W. 1/4 SECTION 31, T.1S.,, R.2E., WM., L =200
CITY OF MILWAUKIE, CLACKAMAS COUNTY, OREGON E 5\ S o
FEBRUARY 8, 2017 SCALE 17=30’ \ \ ' N8
\ °, N |
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. AN e> >’/ |
SURVEY NOTES. o \ / o
THE DATUM FOR THIS SURVEY IS BASED UPON A STATIC GPS OBSERVATION OF LOCAL N b / %?

CONTROL POINTS, PROCESSED THROUGH OPUS AND CONVERTED FROM NAVD 88 TO NGVD 29
BY NOAA'S "VERTCON” UTILITY.

A TRIMBLE S6—SERIES ROBOTIC INSTRUMENT WAS USED TO COMPLETE A CLOSED LOOP FIELD
TRAVERSE.

THE BOUNDARY AND BASIS OF BEARINGS FOR THIS SURVEY IS PER MONUMENTS PER THE
PLAT OF "KEIL HEIGHTS NO. 3", CLACKAMAS COUNTY PLAT RECORDS.

THE PURPOSE OF THIS SURVEY IS TO RESOLVE AND DETERMINE THE PERIMETER BOUNDARY
OF THE SUBJECT PROPERTY, TO SHOW ALL PERTINENT BOUNDARY ISSUES AND
ENCROACHMENTS. NO PROPERTY CORNERS WERE SET IN THIS SURVEY.

NO WARRANTIES ARE MADE AS TO MATIERS OF UNWRITTEN TITLE, SUCH AS ADVERSE
POSSESSION, ESTOPPEL, ACQUIESCENCE, ETC.

NO TITLE REPORT WAS SUPPLIED OR USED IN THE PREPARATION OF THIS MAP.

THE UNDERGROUND UTILITIES AS SHOWN ON THIS MAP HAVE BEEN LOCATED FROM FIELD
SURVEY OF ABOVE GROUND STRUCTURES AND AS MARKED BY OTHERS. THE SURVEYOR
MAKES NO GUARANTEE THAT THE UNDERGROUND UTILITIES SHOWN COMPRISE ALL SUCH
UTILITIES IN THE AREA, EITHER IN SERVICE OR ABANDONED. THE SURVEYOR FURTHER DOES
NOT WARRANT THAT THE UNDERGROUND UTILITIES ARE IN THE EXACT LOCATION INDICATED,
ALTHOUGH HE DOES CERTIFY THAT THEY ARE LOCATED AS ACCURATELY AS POSSIBLE FROM
INFORMATION AVAILABLE. THE SURVEYOR HAS NOT PHYSICALLY LOCATED THE UNDERGROUND
UTILITIES. SUBSURFACE AND ENVIRONMENTAL CONDITIONS WERE NOT EXAMINED OR CONSIDERED AS
A PART OF THIS SURVEY. NO STATEMENT IS MADE CONCERNING THE EXISTENCE OF
UNDERGROUND OR OVERHEAD CONTAINERS OR FACILITIES THAT MAY AFFECT THE USE OR
DEVELOPMENT OF THIS TRACT. THIS SURVEY DOES NOT CONSTITUTE A TITLE SEARCH BY
SURVEYOR.

GENERAL NOTES

SETBACKS:
-FRONT=20'
-SIDE=5'
-BACK=20'

-SIDE STREET=15'

PREPARED BY:

CENTERLINE CONCEFTS LAND
SURVEYING, INC.

TOBY BOLDEN, PLS

19376 MOLALLA AVE SUITE 120,
OREGON CITY, OR 97045

503-650-015686 (OFFICE)
TOBYB@CENTERLINECONCEFTS.COM

SIGNED ON:

REGISTERED

PRORESSJONAL:
LANEN'SURVE ¥OR

OREGON
JULY-13, 2004

TOBY)'G._ BOLDEN

60377LS

RENEWS: DECEMBER 31, 2017

DATE SIGNED:

KEIL GARDENS
SUBDIVISION

SUSTAINABLE INFILL DEVELOPMENT, LLC

MILWAUKIE, OR
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