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FOREWORD
USING THIS REPORT

Because this report is intended to be used by many people whose needs for detailed information
will differ widely, an Executive Summary has been included at the beginning of this report. This
executive summary contains a summary and overview which briefly describes the content and
main conclusions of the report. Thus, readers may gain a good general understanding of the
direction of the report and its contents by reading the Executive Summary. If a reader wishes
to explore the subject in greater detail, the appropriate section in the text can be consulted. Each
section has also been generally organized so as to move from the general to the specific.

Philomath Storm Drainage Master Plan
WE » v






CITY OF PHILOMATH
Storm Drainage System Master Plan

EXECUTIVE SUMMARY







EXECUTIVE SUMMARY

INTRODUCTION

This Storm Drainage Master Plan provides recommendations for storm drainage within the City
of Philomath. In the past, storm drainage improvements were constructed as they were needed
without analyzing overall system needs and impacts. Although this approach has alleviated
isolated problems, the majority of the existing system is old and still experiences numerous
problems. Continuing development, particularly within the upper reaches of the drainage basins,
is further overtaxing the presently undersized drainage system. Lack of funding for storm
drainage improvements in the City of Philomath has resulted in many of the main storm drainage
lines throughout the City being undersized.

The City’s current development standards require findings that adequate capacity is available in
the utility systems prior to development occurring. Without a storm drainage master plan which
identifies basin-wide improvements required with a schedule guiding their construction,
implementation of these policies is difficult. Without a basin-wide understanding of how the
drainage system works and how development within the basin impacts its performance, it is
difficult at best to determine what improvements to the storm drainage system are required by
new development.

PROJECT OBJECTIVES

The primary purpose of the Master Plan is to provide the City with specific engineering
recommendations for the control of storm drainage throughout the study area. It is intended that
the information contained herein assist the City in the planning and implementation of capital
improvements to the storm drainage system, as well as ongoing system maintenance.

The specific objectives of master plan are as follows.

. Identify and delineate the boundaries of the major drainage basins and subbasins within
the Planning Area.

. Map the existing storm drainage system based on field data collection and as-built
drawings
. Identify current and future storm drain system deficiencies on a prioritized basis,

particularly in the following areas:

| Surcharging, localized flooding, flow routing capacity
] System reliability
B Maintenance considerations
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. Analyze the major trunk drainage systems under fully developed (buildout) conditions to
determine the most cost effective approach to drainage management within the study area.

. Provide an evaluation of the options for correcting these deficiencies with preliminary
construction cost estimates for recommended alternatives.

. Provide specific recommendations to the community and City Council for action.

ELEMENTS OF THE MASTER PLAN

Study Area. As outlined in Section 2, the study area is drained by a number of basins that
discharge to the Mary’s River. The topography within the UGB generally is gently sloping and
undulating. The topography within the study area ranges from relatively flat south of Main Street
and along Newton Creek, to steeper slopes and hills to the north, east and west of the City. The
elevation within the study area ranges from approximately 260 feet along the Mary’s River to a
high point of 1175 feet at the northern limits of the drainage basin. The majority of the land
within the UGB is at or below an elevation of 400 feet, with the City center having an elevation
of approximately 280 feet. A significant portion of Philomath is within or affected by the Mary’s
River Flood Plain (see FEMA flood maps, Appendix B).

Inventory of Existing Drainage System. The study area can be divided into 11 major drainage
basins and many minor basins. The major drainage areas identified encompass approximaiely
3,800 acres, and vary in size from 90 to 840 acres (Table 3-1, Figure 3-1).

The existing storm drainage system is a combination of open channels, storm pipes and culveris
in the well developed areas of the City, and roadside ditches, cross country ditches and perennial
streams, and cross culverts in the less developed areas. The total estimated length of pipe in the
drainage system is approximately 69,590 feet (£13.2 miles) with +380 catch basins and +90 storm
drain manholes. The remainder of the storm drainage system consists of small perennial streams
and constructed open channels, including roadside ditches. A detailed inventory of these channels
and ditches was not performed, but the total appears to be in excess of 25 miles (excluding
highway ditches). Utility maps showing the general location, size and material type of all pipes
in the existing storm drainage system were prepared for use by the City (Appendix A). Table
3-3 contains a summary of the major know problem areas as reported by Public Works.

Drainage System Capacity Evaluation. The purpose of the drainage system capacity evaluation
was to identify elements of the existing drainage system that cannot accommeodate current and/or
projected future storm water flows. The calculation of peak flows and runoff volumes within the
drainage basins is essential to any storm drainage master planning effort. Peak flows are used
to size ditches, culverts and pipe systems during the design process for new facilities.

For this evaluation, storm flows and hydraulic routing models were developed for the major
drainage basins. The methodology used develop and model existing and future peak stormwater
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flow conditions was the Rational Method. The system capacity evaluation identified facilities that
were undersized for existing or projected flows (Section 4).

System Evaluation & Recommended Improvements. Strategies were developed for management
of storm drainage within each of the 11 major basins. For 7 of the major basins, the management
strategy includes one or more recommended capital improvement projects. A total of 18 projects
are recommended for inclusion in the City’s Capital Improvement Plan (priority 1 & 2 projects).
These projects include replacements of existing culverts and storm drains that are currently
undersized or structurally damaged. The total estimated cost to complete construction of these
projects is approximately 2.51 million dollars (Section 5-3). The number of projects implemented
in a given year will be based on annual reviews and dependent on available funds.

Design Standards. The City does not presenily have any detailed design criteria for storm
drainage system improvements under City jurisdiction. Based on a review of existing drainage
design criteria for Philomath and other communities of similar size, a draft set of recommended
Public Works Design Standards (PWDS) for stormwater management and standard details were
developed. The format of these PWDS is designed to allow sections for streets, sanitary sewers,
and water distribution can be added as these are adopted by the City. The design standards
criteria are summarized in Section 6.1, while the full text of the draft standards are included in
Appendix C. These draft PWDS are intended to provide a uniform set of standards for public
storm drainage improvements. They also are intended to apply to private systems which cannot
conform to Uniform Plumbing Codes, particularly minimum slopes. The intent of these standards
is to provide guidelines for the construction of public facilities which will provide an adequate
service level for the present development as well as for future development.

System Management Practices. In order to ensure that the City’s storm drainage system continues
to function effectively, and to maintain the full capacity of the existing storm drainage system,
a regular program of maintenance is recommended (Section 6.3).

A successful maintenance program should include the following objectives:

. Provide for public safety

. Reduce potential of property damage by obstructed facilities
. Evaluate and upgrade maintenance priorities

. Reduce impact on City’s resources

. Maintain capacity and integrity of storm drainage system

. Identify future maintenance needs

. Add projects to the stormwater CIP as appropriate

. Reduce nuisance water on public streets

The most important objectives of the maintenance program should be to provide for public safety
and reduce unplanned storm water flow or flooding on private and public property. Tt also allows
access to public roads to be maintained during storm events for emergency and private vehicles.
The maintenance section of the master plan provides key recommendations to improve the City’s
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operations and maintenance program. Recommendations include the establishment of an annual
storm drainage maintenance and minor repairs and upgrades (Table 6-3), as well as regular
inspection/inventory of the drainage system to befter characterize and prioritize maintenance
needs.

Liability & Funding Issues. A general summary of some drainage-related legal/liability issues
was presented as a basis for further investigation by the City into potential liabilities with storm
drainage master planning and implementation of improvements (Section 6.4). This summary
should not be used in lieu of advice from the City’s legal counsel. Historically, the basis for
storm drainage litigation in Oregon has been based on case law.

A summary of potential funding sources that municipalities have used in implementing drainage
improvements is also presented. In addition to a System Development Charge (SDC), it is
recommended that the City consider implementation of a stormwater service charge. A sample
ordinance similar to that adopted by other small communities in the Willamette Valley is included
in Appendix F.
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USING THIS REPORT

Because this report is intended to be used by many people whose needs for detailed information
will differ widely, an Executive Summary has been included at the beginning of this report. This
executive summary contains a summary and overview which briefly describes the content and
main conclusions of the report. Thus, readers may gain a good general understanding of the
direction of the report and its contents by reading the Executive Summary. If a reader wishes
to explore the subject in greater detail, the appropriate section in the text can be consulted. Each
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SECTION 1
INTRODUCTION

1.1 Background

The City of Philomath has experienced rapid growth in recent years in part because of its
proximity to Corvallis, as well as the quality of life provided by the City and the surrounding
area of Benton County.

The City of Philomath is located on Highway 20 approximately five miles west of Corvallis in
Benton County, Oregon. The current population of Philomath is approximately 3300 (Oregon
Blue Book, 1997-98). The City was founded in 1882, and in the past much of the economic
activity of Philomath has centered around the forest products industries. With the decline of the
forest products industries in western Oregon, future prosperity of Philomath appears to be tied
to diversified light industries together with a growing residential community. Many of the
residents of Philomath work in Corvallis and other nearby communities.

The storm drainage system in the downtown core area of Philomath has not been upgraded as the
City has grown up around it. Storm drainage management within the City of Philomath has
received little attention over the years. Without the benefit of a master plan, storm drainage
system funding mechanisms or even an overall storm drainage utility map, storm drainage
improvements were constructed as they were needed without analyzing overall system needs and
impacts. Although this approach has alleviated isolated problems, the majority of the existing
system is old and still experiences numerous problems. Continuing development, particularly
within the upper reaches of the drainage basins, is further overtaxing the presently undersized
drainage system:.

Although the City has developed master planning documents for both water and sanitary sewer
systems, the City does not currently have a storm drainage master plan document. The City’s
current development standards require findings that adequate capacity is available in the utility
systems prior to development occurring. Without a storm drainage master plan which identifies
basin-wide improvements required with a schedule guiding their construction, implementation of
these policies is difficult. Without a basin-wide understanding of how the drainage system works
and how development within the basin impacts its performance, it is difficult at best to determine
what improvements to the storm drainage system are required by new development.

1.2 Autherization

In April of 1997, the City of Philomath authorized Westech Engineering, together with KCM,
Inc., to prepare a comprehensive storm drainage master plan for the City. The master plan will
guide the City’s efforts to manage storm water runoff, and to protect public and private property
from damage.
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1.3 Project Obijectives

The purpose of this study is to evaluate the City’s storm drainage system with respect to its
existing and future needs, identify improvements and associated costs necessary to meet those
needs, and provide the City with a design guide for future growth of the City’s storm drainage
system. It is intended that the information contained herein assist the City in the planning and
implementation of capital improvements to the storm drainage system, as well as ongoing system
maintenance,

This evaluation and master plan accomplishes the following specific objectives.

. Identify and delineate the boundaries of the major drainage basins and subbasins within
the Planning Area.

. Map the existing storm drainage system based on field data collection and as-built
drawings
. Identify current and future storm drain system deficiencies on a prioritized basis,

particularly in the following areas:

B Surcharging, localized flooding, flow routing capacity
E System reliability
= Maintenance considerations
° Analyze the major trunk drainage systems under fully developed (buildout) conditions to

determine the most cost effective approach to drainage management within the study area.

. Provide an evaluation of the options for correcting these deficiencies with preliminary
construction cost estimates for recommended alternatives.

. Provide specific recommendations to the community and City Council for action,

This report does not include wetland inventory or delineations, on-site environmental
investigations or geotechnical investigations.
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1.4 Prior Studies and Work

The most recent studies, reports and documents utilized in the preparation of this master plan are
as follows:

. Local Wetlands Inventory for the City of Philomath, for City of Philomath, Oregon by
SRI/Shapiro, Inc., August 1996 (Draft).

° Mill Site Conversion Project. Conceptual Development Plan for Willamette Industries Mill
Site, for Rural Development Initiatives, Inc. by KCM, Inc., November 1995,

° Topographic Aerial Maps, City of Philomath, Oregon. Panels 332/1256, 332/1259 &
330/1259, April 1989, 330/1256, April 1975.

. Flood Insurance Study, City of Philomath, Benton County, Oregon, by Federal Emergency
Management Agency, December 1981.

. Flood Insurance Study, Benton County, Oregon, Unincorporated Areas, by Federal
Emergency Management Agency, August 1986,
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SECTION 2
STUDY AREA

2.1 Study Area

The City of Philomath is located in the center of Benton County, Oregon, approximately 5 miles
west of Corvallis. The study area is approximately coincident with the urban growth boundary
(UGB) of the City, except on its northern edge where it includes some unincorporated areas of
Benton County which drain into the City’s storm drainage system. The study area is bounded
on the south by the Mary’s River. The Corvallis-Newport Highway 20/34 bisects Philomath cast
to west, and provides the major road transportation to Philomath. Highway 20/34 is designated
as Main Street within the City of Philomath, The Southern Pacific Railroad Co. also has a rail
line passing through the City.

Philomath’s Comprehensive Plan was developed in 1980 near the end of that period of the City’s
rapid growth. A large urban growth boundary (UGB) was established which encompasses 2,568
acres, approximately 2,000 of which are outside the present City Limits. Eventually the entire
area will be part of Philomath and will be served by the City’s utility systems.

The planning area for this report includes the land within the urban growth boundary as well as
the areas outside the UGB but within the Newton Creek watershed which drain to the City storm
drainage system. In addition to the areas within the UGB, the study area encompasses more than
1,300 acres north, cast and west of the UGB which drain into and through the City.

The improvements recommended in this plan are based on development of land within the UGB
in its present location, as well as the land use zoning and the associated runoff coefficients based
on that zoning. It is assumed that no significant development will occur within the study area
outside the UGB. Changes in any of these assumptions could change the recommendations
contained in the master plan. Should significant changes in any of the above occur, the master
plan should be updated accordingly.

2.2 Climate and Rainfall Patterns

The study area is located on the east side of the Coast range, with weather typical of the
Willamette valley. The weather is characterized by warm dry summers and cool wet winters.
Although there is no National Weather Service recording station in Philomath, there are extensive
weather records for OSU Hyslop Field between Corvallis and Albany. While the data from this
weather station is not specifically for Philomath, the State Climatologist office has indicated that
these values are generally representative for the immediate area around Corvallis, including
Philomath. A limited review of the rainfall data collected by the City at the wastewater treatment
plant confirms that although there are daily and monthly variations, the annual average rainfall
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is approximately the same. The localized variations in rainfall resuit from Philomath’s proximity
to the Coast range, particularly Mary’s Peak.

The study area receives an average of 42 inches of precipitation annually, with the majority of
the rainfall occurring during the winter months. Approximately 80 percent of the annual
precipitation occurs between November 1 and April 30. Winters are characterized as mild, with
very low temperatures being uncommon. Although there are an average of 55 days per year with
temperatures below freezing, the average number of days on which the temperature does not rise
above freezing during the day is less than 10. One of the region’s hazards occurs when below
freezing temperatures combine with rain to produce icy conditions, Summers are generally mild
with little precipitation.

The rainfall intensity-duration-frequency curve for use in the City of Philomath is the ODOT
Zone 8 IDF curve (see draft Public Works Design Standards, Appendix C).

2.3 Topography

Philomath is located on the western edge of the Willamette Valley, near the point the Mary’s
River leaves the Coast Range. The City center is located on the second bench north of the
Mary’s River. The natural surface drainage across the study area flows to the south, and the
existing storm drainage system infercepts the flows ‘and routes them into the Mary’s River.

The topography within the City Limits generally is gently sloping and undulating. The
topography within the study area ranges from relatively flat south of Main Street and along
Newton Creek, to steeper slopes and hills to the north, east and west of the City. The elevation
within the study area ranges from approximately 260 feet along the Mary’s River to a high point
of 1175 feet at the northern limits of the drainage basin. The majority of the land within the
UGB is at or below an elevation of 400 feet, with the City center having an elevation of
approximately 280 feet.

2.4 Soils and Geology

The City’s Sewer Systems Facilities Plan prepared in 1985 and the Local Wetlands Inventory for
the City of Philomath prepared in 1996 contain detailed discussions of the soils and geology
within the UGB. These discussions on soil types are based from reports and maps prepared by
the Soil Conservation Service {now the Natural Resource Conservation Service) showing the
approximate locations of the Benton County soil types.

Although a detailed analysis of the soils and geology is outside the scope of this report, one soil
characteristic evaluated by the Soil Conservation Service and these later reports was the surface
drainage capacity. Two the five major soil associations within the study area possess poor
surface drainage characteristics. These soils occur in much of the eastern part of Philomath,
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(between and on either side of both channels of Newton Creek) and along Hwy 20. Although
poorly drained soils occur in a significant portion of the City within the planning area, including
most of the industrial zoned areas, the undeveloped areas north of the City generally consist of
moderately well drained soils,

The importance of this to this report is to emphasize that the soil infiltration capacity within the
developable portions of the study area is limited at best, particularly during the late winter months
after the ground has become saturated. These poor drainage characteristics form the basis for the
runoff coefficientis used in this study and in the design standards contained in Appendix C. Due
to the soil types and drainage characteristics, it is not anticipated that the runoff coefficients of
the land north of the City outside the UGB will change significantly even if low density rural
development is to occur,

2.5 _ Land Use

The planning area is made up of land in three categories, namely land inside of Philomath’s City
limits, land outside of the City limits but inside of the Urban Growth Boundary, and land outside
of the Urban Growth Boundary.

Land use zoning in the City of Philomath is comprised primarily of residential uses, although the
Comprehensive Plan sets aside large areas for industrial development (approximately 800 acres),
of which about 500 acres is presently undeveloped. Lesser amounts of land are designated for
commercial, office, and public/open space uses. A copy of the current City zoning map as
prepared by Benton County is attached, and identifies the City Limits, Urban Growth Boundary,
and land use zones within the UGB,

a. Land Use within City Limits

The majority of the land within the City Limits is currently developed or partially
developed. Much of the ongoing and anticipated development within the City is occurring
outside the City Limits under deferred or delayed annexation agreements.

b. Land Use outside City Limits but within UGB

The majority of the land inside the UGB but outside the City Limits is undeveloped or
underdeveloped. Of the undeveloped land inside the planning area and outside the City
Limits, about 35 to 40% appears to be zoned for industrial use and the remainder for
residential use. The majority of the industrial zoned land is either undeveloped or being
utilized at less than the antipated zone intensity.

The study area includes several large tracts of land currently under agricultural use in the
southern portion of the UGB. However, the agricultural parcels are generally too smaﬂ
to support intensive commercial agriculture activities.
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c. Land Use outside UGB

Land within the planning area which is outside the UGB is located between the northern
boundary of the UGB and the ridges to the north. Most of the land within this area is
unimproved pasture land, timbered, or developed as very low density residential uses.
The Benton County zoning for this land will preclude any intensive development in this
area unless the Philomath or Corvallis UGBs are expanded.

2.6 FEMA Flood Insurance Status

The Mary’s River is the primary stream within the study area. It extends approximately 40 miles
from its confluence with the Willamette River to its headwaters northwest of Philomath. Newton
Creck, the only major tributary in the study area, enters the Mary’s River at river mile 10.0.
The Mary’s River has a streamflow pattern similar to other Willamette Valley streams. It is
typified by high flows during the winter and low flows during the summer months. Since 1940,
Benton County and the United States Geologic Survey have maintained a gaging station on the
Mary’s River just downsiream of the bridge on Bellfountain Road. Because of this station,
excellent streamflow data ts available.

The Mary’s River flows from west to east along the southwestern edge of Philomath’s UGB. The
Federal Emergency Management Agency (FEMA) has established a 100 year floodplain designa-
tion and insurance ratings for the study area.

In 1968, the U.S. Congress passed the Flood Insurance Act which established a federal program
enabling property owners to buy flood insurance at a reasonable cost (FEMA, 1980). In return,
communities carry out local floodplain management measures to protect lives and new
construction from future flooding. The program is administered by the Federal lnsurance
Administration within the Federal Emergency Management Agency (FEMA).

A community qualifies for the program in two separate phases -- the Emergency and Regular
Programs.

During the initial Emergency phase, limited amounts of flood insurance become available to local
property owners. A community’s efforts to reduce flood losses are general, in many cases guided
only by preliminary flood data. The map FEMA provides the community at this stage is called
a Flood Hazard Boundary Map. It outlines the flood-prone areas within the community.
Subsidized rates are charged for all structures regardless of their flood risk.

Under the Regular Program, the full limits of flood insurance coverage become available locally.
The premiums charged for new construction vary according to exposure to flood damage. A
structure’s exposure is based upon the elevation at its lowest floor above or below the "Base
Flood Elevation". The community’s floodplain management efforts become more comprehensive
under the Regular Program where new buildings are elevated or flood-proofed above certain flood
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levels. These levels are derived from FEMA’s delailed on-site engineering survey in the
community. The community is issued a detailed map called a Flood Insurance Rate Map which
shows flood elevations and risk zones used for insurance purposes.

To qualify for the flood insurance program, a community must; (1) require development permits
for all proposed construction or other development in the community; and (2) review the permit
to assure that sites are reasonably free from flooding. For its flood-prone areas, the community
must also require: (1) proper anchoring of structures; (2) use of construction materials and
methods that will minimize flood damage; (3) adequate drainage for new subdivisions; (4) the
location and design of new or replacement utility systems to prevent flood loss; and (5) that all
new construction and substantial improvements to existing structures in FEMA identified
flood-prone areas be elevated or flood-proofed to the level of the base flood.

The base flood is a term used to describe the level of flooding the program is geared to protect
against. While sometimes referred to as the "100-year flood", it is more accurate to consider it
the flood having a 1 percent chance of occurrence in any year, or a 10 percent chance of
occurrence during any 10 year period.

The City of Philomath presently participates in the regular phase of the Flood Insurance Program
(date of entry into the Regular Program was June 15, 1982). Products of the flood insurance
study include flood profiles and maps for the portions of Mary’s River and Newton Creek within
the City limits (Floodway panel 410011-0001, FIRM panel 410011-0001). Flood profiles and
maps for those portions of the Mary’s River and Newton Creek which lie outside of the city
limits are included in the Flood Insurance Study prepared for Unincorporated Areas of Benton
County (Floodway panel 410008-0067, FIRM panel 410008-0086C). Benton County is also a
participant of the regular phase of the Flood Insurance Program (August 5, 1986). Copies of
these flood maps are included in Appendix B,

For the Mary’s River and Newton Creek, the studies define floodplains for the 100-year and
500-year floods and a 100-year, 1-foot floodway (the portion of the stream necessary to convey
flow). To continue in the Flood Insurance Program, the City must require that all construction
in the floodplain be elevated so the first floor is above the 100-year flood or be flood-proofed.
Any construction in the floodway must be prohibited unless an engineering study can demonstrate
the construction would not raise the 100-year flood elevation, In this Storm Drainage Master
System Plan for Philomath, detailed hydrologic/hydraulic analysis were not performed to either
verify or modify the current effective Flood Insurance Study.

It should be noted that the Floodplain and Floodway boundaries shown on the FEMA flood maps
and the maps enclosed in this report are based on flood elevations, and as such the actual
boundaries may vary slightly from the location shown. Final determinations of whether property
is within the floodway or floodplain must be determined based on a topographic survey of the
property in question.
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SECTION 3
EXISTING DRAINAGE SYSTEM

3.1 General

This section provides an overview of the existing drainage system within the study area and
summarizes known or reported problems. The study area is divided into a number of major
drainage basins as shown on Figure 3-1. The basin boundaries were determined based on the
existing drainage patterns within the study area. To simplify the application of the storm
drainage study for field personnel, the major basins are named based the portion of the storm
drainage system to which the basin ultimately flows. For instance, the basin draining to the 13th
Street storm drain south of Applegate Street is Basin 13, the basin draining to the Southwood
Ditch is Basin SW (Southwood), the basin draining to Newton Creck is Basin NC (Newton
Creek), while Bast Newton Creck is Basin ENC (East Newton Creek). Table 3-1 lists the
approximate areas within each of the major drainage basins shown. Each of these major drainage
basins was then divided into subbasins as appropriate.

Table 3-1
MAJOR DRAINAGE BASIN AREAS
Basin Name Drainage Basin Location Area (Acres) l
6 6th Street (north of Hwy 20) 136 l
9 9th Street (north of Chapel Rd/Plymouth Dr) 125 "
13 13th Street (north of Chapel Rd/Plymouth Dr) 238
15 15th Street (north of Chapel Rd/Plymouth Dr) 923
WNC West Newion Creek 436
NC Newton Creek (NW) 543
NC Newton Creek (N) 838
NC Newton Creek (NE) 391
NC Newton Creek (S) (north of Chapel Rd/Plymouth Dr) 542
ENC East Newton Creek (north of Chapel Rd/Plymouth Dr) 394
SwW Southwood (north of Chapel Rd/Plymouth Dr) 41
BF Bell Fountain (north of Chapel Rd/Plymouth Dr) 56 il
Total 3,833 I

Within the study area, three jurisdictions have responsibility for design and maintenance of the
storm drainage sysiem. In addition to the City, who is responsible for the majority of the system,
the Oregon Department of Transportation (ODOT) is responsible for facilities in the right-of-ways
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along Main Street (Hwy 20/34), while Benton County is responsible for facilities within County
right-of-ways outside City Limits.

3.2 Existing System

The Storm Drainage System Map (Sheet 1 through 4) show the location and size of the
existing drainage system, while Sheet 5 shows the boundaries of the subbasins within the UGB.
Full scale copies of these maps are included in Appendix A.

The existing storm drainage system is a combination of open channels, storm pipes and culverts
in the well developed areas of the City, and roadside ditches, cross country ditches and perennial
streams, and cross culverts in the less developed areas. The total estimated length of pipe in the
drainage system is approximately 69,590 feet (+13.2 miles) with 380 catch basins and +90 storm
drain manholes. The new Nybeck Hill subdivisions are not included in this inventory. The
remainder of the storm drainage system consists of small perennial streams and constructed open
channels, including roadside ditches. A detailed inventory of these channels and ditches was not
performed, but the total appears to be in excess of 25 miles (excluding highway ditches).

The study area is crossed by two major transportation corridors, Highway 20/34 and the Southern
Pacific Railroad. These two corridors have modified the natural path of runoff flowing out of
drainage basins upstream of these facilities, and the placement and sizing of culverts effects the
amount of runoff to downstream drainage areas. The major storm lines (=18-inch) crossing the
railroad within or adjacent to the City are as follows, listed from west to east.

24" concrete, £250 feet west of 7th Street

12" x 24" box culvert, £100 feet west of 9th Street

12" x 24" box culvert, east side 10th Street

36" concrete, south of Pioneer Street between 12th & 13th
Twin 36" concrete, Newton Creek on west side of Green Road
36" concrete, Green Road

36" CMP, 1900 feet east of Green Road

72" x 72" concrete box culvert, £1500 feet east of Green Road
36" concrete, £3100 feet east of Green Road

vy vV ¥y v ¥ VY VvYVYvYy

The major storm lines (=15-inch) crossing the Highway are as follows, listed from west to cast.

24" concrete, £800 feet west of 7th Street

18" concrete, between 9th & 10th Street

30" concrete, between 12th & 13th Street

18" concrete, between 16th & 17th Street

24" concrete, between 21st Street & Newton Creek
Newton Creek bridge

24" concrete, between Green & 24th Street

18" concrete, Hartz industrial site access road

Twin 24" concrete, 30" concrete, East Newton Creek

vV VvV ¥ VvV V Vv VY VvV Y
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Table 3-2 contains a summary of the estimated quantities of piping by size and material type in
the Philomath storm system by material type and diameter,

TABLE 3-2
STORM DRAINAGE SYSTEM,
ESTIMATED PIPING QUANTITIES

Total Estimated Pipe Quantities (feet)

Pipe Size
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The quantities shown on the table are limited to those within the UGB. As can be seen from this
table, there is a variety of pipe materials in the current storm drainage system. The size of the
storm drain pipes vary from 8 to 12 inches in diameter for local systems to 18-inch and larger
pipes for major collector systems. Pipe materials include cast iron, concrete, corrugated metal
{CMP), PVC, High Density Polyethylene (HDPE) and steel. For the purposes of estimating these
quantities, the average length of driveway culverts was estimated at 20 feet, the average length
of culverts crossing roads was estimated at 50 feet, while the average length of pipe runs crossing
streets between catch basins was estimated at 35 feet. Open channels are typically natural
stream/runoff channels or roadside ditches.

3.3 Existing Problem Areas

Problems with the City storm drainage system were identified from meetings and discussions with
City Public Works staff. City personnel identified a number of locations where significant
reoccurring storm drainage problems occur. The types of problems discussed can generally be
divided into the following categories; lack of capacity, end of useful life, lack of facility, lack
of maintenance, erosion, and on-site problems. A short discussion of cach of these categories
follows:

a. Lack of Capacity

This type of drainage problem results from open channels or pipes which are too small
to handle the peak storm runoff. This type of problem typically results when upstream
development increases the peak flow and volume of runoff, or because the existing system
was constructed before storm drainage design standards were established. Therefor,
although the storm system may have capacity to handle the runoff from smaller magnitude
storms, they are unable to convey the runoff during major storm events. In either case,
these portions of the existing system are undersized and need to be improved.

Design standards typically require that as the storm channel or pipe gets larger, it must
be designed to convey the flow from a more intense storm event due to the increased risk
of property damage should the system fail. For instance, local systems are typically sized
based on a 10 year frequency storm, while larger storm drains serving a major basin must
be designed for a 25 or 50 year frequency storm. If the local system overflows, the
likelihood of significant property damage is relatively small, while failure of the major
systems can result in significant damage to property.

It should be noted that some capacity problems are localized problems related to the storm
drainage system for a particular site. These on-site drainage problems are outside of the
scope of this report, and should be considered separately on a case-by-case basis.
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On-site Problems

Examples of on-site drainage problems include standing water in yards, flooded driveway
culverts on small local systems, flooding in private parking lots and problems related to
groundwater and springs. In many cases, the on-site drainage problems are a result of
conditions on the site (ie. clogged parking lot catch basins or driveway culverts) that are
the responsibility of the private property owner. Evaluation of these type of problems is
beyond the scope of this report.

End of Useful Life

This type of drainage problem is the result of old, damaged, or worn out systems that no
longer function as designed. The most common example of this type of problem includes
rusted or collapsed pipes or culverts. The correction of these type of problems requires
replacement or reconstruction of the existing system,

Lack of Facility

Drainage problems in this category are caused by the absence of a drainage system.
Examples include areas where there is no catch basin at the low spot in a street, lack of
drainage systems for homes set back from the street, or property which is too low to drain
to an established drainage system. Any of these cases typically results in ponding water
and/or flooding on a regular basis,

Lack of Maintenance

Dirt, gravel, sediment, and other debris carried by storm runoff may settle out or become
lodged in culverts, pipes and catch basins, resulting in flooding due to the reduced
capacity of the system (sedimentation). This type of problem can be prevented or
minimized by routine inspection and cleaning.

A second problem in this category results when ditches or other drainage facilities are
located along back lot lines or through undeveloped areas without any provisions for
maintenance access. Under this scenario, it is difficult and expensive for the City to
maintain the storm drainage facilitics on a regular basis, as the costs for obtaining access
or restoring the area following maintenance may cost as much as the maintenance work
itself.

A final concern under this category is when residents or developers dump debris into
ditches during the dry season, which results in flooding when the wet season arrives.

Erosion

Unless erosion control measures are maintained during construction of new developments,
rain washes soil from areas that have been cleared of vegetation and graded for
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development. Erosion of stream beds and banks may also occur when development
increases runoff flows. Deposition of these sediments downsiream contributes to the
maintenance problems experienced by the system. The irony of erosion problems is that
the flooding caused by this sediment typically occurs far downstream of the source of the
problem. Although an analysis of this issue is beyond the scope of this report, the City
does require erosion control facilities during construction of new developments.

Table 3-3 outlines the major known problém areas reported by Public Works, as well as the

category which the problem falls under.

Table 3-3

EXISTING DRAINAGE PROBLEM AREAS REPORTED BY CITY

Location

Problem Category

9th Street ditch south of WTP

Maintenance {access problems)

13th & Chapel Street intersection Capacity
15th & Chapel Street intersection Capacity
15th & Willow Lane Capacity

Cooper Lane west of 15th Street

Lack of facility

Applegate Street just west of 13th Street

Capacity

12th & Picneer Street

Capacity

Ditch from 11th to 12th Street north of Pioneer

Maintenance (access problems)

Ditch north of Pioneer between 12th & 13th Street

Maintenance (access problems),
End of useful life

14th Street & railroad

Lack of facility

Green Street near Newton Creek

Capacity

East Newton Creck through park

Maintenance (access problems,
sedimentation)

Applegate intersection with 27th, 28th & 29th Pla =

Lack of facility

North end Southwood Ditch (west end Southwood
Drive)

Maintenance (debris dumping,
access problems)

Southwood Ditch south of Chapel Drive

Capacity

Intersection of Upper & Lower Bentonview Drive

Lack of facility

WE » 3-6
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It should be noted that the City is not currently under any specific regulatory water quality
requirements for storm water flows. As such, consideration of storm water quality issues are not
considered in this study. At such time that the City comes under regulatory requirements for

storm water quality, a storm water management program will need to be developed to address
these issues.

3.4 Existing Storm Drainage Funding Mechanisms

Based on conversations with the City Manager and Public Works Director, the City currently has
no dedicated storm drainage funding mechanism available to finance needed repairs or upgrades
to the storm drainage system. Maintenance of the storm drainage system is currently funded from
other budgets, such as streets. In the past, the City has financed street and storm drainage
improvements in certain areas of town through the LID process.

The City has indicated that they are interested in establishing a dedicated storm drainage funding
mechanism. This is discussed further in Section 6.
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4.1

CHAPTER 4
DRAINAGE SYSTEM ANALYSIS

Hydrology Analysis Procedure

Modeling Methodology

The purposc of the drainage system capacity evaluation was to identify elements of the
existing drainage system that cannot accommodate current and/or projected future storm
water flows. The calculation of peak flows and runoff volumes within the drainage basins
is essential to any storm drainage master planning effort. Peak flows are used to size
ditches, culverts and pipe systems during the design process for new facilities. The
evaluation and calculation of peak flows was accomplished using a mathematical
simulation computer model. The methodology used develop and model existing and
future peak stormwater flow conditions was the Rational Method.

The Rational Method was selected primarily because of the relative ease with which it can
be applied, its general acceptance by the engineering community, and its reliable results.
For the large undeveloped basins north of the City, the methodology outlined in the
"Magnitude and Frequency of Floods in Western Oregon" (reference 5) as contained in
the ODOT Hydraulics Manual, was used to verify the design flows generated by the
Rational Method. There are several other methods of runoff estimation, such as the unit
hydrograph, the Storm Water Management Model (SWMM), and the Hydrologic
Engineering Center (HEC) computer models. These methods rely upon measurable
rainfall/runoff relationships and are more applicable to larger drainage areas (>1 square
mile) where timing and storage of storm runoff may be of greater importance. When
properly applied to drainage areas of 200 acres or less, the Rational Method provides
reliable results.

The Rational Method is based on the formula: Q=CIA

where: Q = the runoff rate, cubic feet per second
C= the runoff coefficient, determined by land use
A = the contributing drainage area, acres
1 = the rainfall intensity, inches per hour

The basic assumptions for application of the Rational Method are as outlined below, and
typically result in a conservative but realistic results.

*  The computed maximum rate of runoff to the design point is a function of the
average rainfall rate during the Time of Concentration (T,) to that point.

¢ The maximum rate of rainfall occurs during the time of concentration, and the

design rainfall depth during the time of concentration is converted to the average
rainfall intensity for the time of concentration.
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*  The maximum runoff rate occurs when the entire area is contributing flow (ie. at
the Time of Concentration).

Runoff Coefficients and Land Use

The runoff coefficient "C" represents the ratio of runoff to rainfall. Of all of the variables
used in computation of stormwater runoff, the runoff coefficient is the most difficult to
estimate because it represents the interaction of many complex factors including surface
ponding, infiltration, antecedent moisture (soil saturation at beginning of storm), ground
cover conditions, ground slopes, and soil type. To simplify the determination of this
coefficient, the use of average values has been adopted as standard practice in the
engineering profession.

As part of the evaluation process, two runoff coefficients (existing and future conditions)
were determined for each drainage basin area. The assumed future conditions are based
on buildout under the land use zoning as set forth in the City of Philomath and Benton
County Comprehensive Plans as reflected by current zoning maps. Table 4-1 shows the
runoff coefficients used for this study based on type of development and land use zoning.

TABLE 4-1
! RUNOFF COEFFICIENTS \
Soil Cover or Land Use Category Flat Terrain Rolling Terrain Steep Terrain
‘ S<2% 2%<8<10% 5>10%
Cultivated Land 0.30 0.35 0.40
Parks & Cemeteries 0.15 0.20 0.30
Woodlands & Forests 0.10 0.15 0.20
Meadows & Pasture Land 0.25 0.30 0.35
1) Low density residential 0.40 0.45 0.50
2) Medium density residential 0.50 0.55 0.60
3) High density (multi-family) residential 0.70 0.75 0.80
4) Gravel parking lots 0.50 0.55 0,60
3) Mobile home parks 0.60 0.65 0.70
Commercial 0.50 - 0.90
Light Industrial 0.70
Heavy Industrial 0.80
Highly impermeable (roofs and paved areas) 0.90
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The runoff coefficients were used to establish the stormwater runoff under future buildout
conditions. Since some areas of the City have not yet been developed, a second, or
existing condition runoff coefficient was determined. The existing runoff coefficient is
based on recent aerial photos and field observation. Once drainage area boundaries were
established, these boundaries were overlain on the aerial photos. A visual estimate of the
existing land use, percentage of development and percentage of impervious area was made
in order to establish existing drainage conditions,

Where a drainage area is a combination of the runoff characteristics listed, a weighted
cocfficient for the total drainage area is computed by dividing the summation of the
products of the individual areas and their coefficients by the total area:

zZCA,
Weighted.C= A

T

where: C, = runoff coefficient for each sub-area
A; = contributing drainage area for each sub-area
A; = total area

C. Time of Concentration

In order to calculate the peak rate of runoff at any point, it is necessary to know the time
of concentration to that point. The Time of Concentration, T, is defined as the time it
takes for runoff to travel from the hydraulically most distant point in the drainage basin
to the point of reference downstream. This time must be known in order to determine the
rainfall intensity of a given recurrence interval storm. Most drainage basins will consist
of overland flow segments as well as channel or piped flow segments. The travel time
is computed for each flow segment and the time of concentration is equal to the sum of
the segment travel times.

The time of concentration for the surface flow segments is a function of the surface slope,
soil conditions, depression storage, surface cover, antecedent rainfall, and the distance of
the surface flow. Figare 4-1 (taken from the Oregon Department of Transportation,
Highway Division, Drainage Design Manual) was used to establish surface velocities for
each drainage basin of significant length. The time of concentration in a pipe system is
calculated by dividing the known length by a computed velocity,

Common practice is to assume a minimum time of conceniration between 10 and 30
minutes. For this planning effort a minimum time of concentration of 10 minutes has
been assumed when computing the runoff contribution for each subbasin. If the computed
time of concentration was less than 10 minutes, the 10 minute minimum was applied to
that area. However, if the computed time of concentration was longer than 10 minutes,
the actual computed time was used. This assumption is consistent with previous drainage
planning for within the City and the Oregon Department of Transportation, Highway
Division, Drainage Design Manual.
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d. Design Storm Frequency

The selection of the design storm requires the determination of the degree of protection
desired from the storm drainage system. A design storm with a low probability of being
exceeded, such as the 100-year design storm (1% chance of being exceeded any given
year), provides a high degree of safety in the drainage system design. However, the cost
of such a system is relatively high compared to a system based on a design storm with
a high exceedance probability. On the other hand, a system designed for a 2-year storm
(50% chance of being exceeded any given year) will result in a lower cost drainage
system whose capacity will be exceeded every few years, with possible property damage,
public inconvenience and personal hazard.

For large projects involving construction in or near floodplains, the analysis can be as
complex as a benefit-cost comparison where the incremental cost of protection (ie. the
cost of conveying that quantity of stormwater which causes a known rise in floodwater
elevation) is compared to the expected cost of damage for each additional incremental rise
in floodwater elevation. Studies such as these involve determining the average
home/property values at given elevations and detailed hydrologic/hydraulic analysis to
determine flood elevations for each quantity of excess flow. Since the scope of this study
is limited to conveying runoff through the City to the point of discharge south of the City,
analysis of impacts within or reliability of the existing established flood plain are not
included.

To determine a design storm for drainage planning purposes, the following factors must
be considered:

. The cost of the additional level of protection (ie. sizing system to convey a larger
storm)

. The size of the drainage basin

. The extent of probable property damage if the system fails

. The availability of storage within the pipe system.

The size of the drainage area has a dramatic impact on the recommended level of
protection. As the size of the drainage area increases, so does the total amount of runoff,
As previously noted, design standards typically require that as the storm channel or pipe
gets larger, it must be designed to convey the flow from a more intense storm event due
to the increased risk of property damage should the system fail.

For illustrative purposes, consider that if a small local system overflows, the likelihood
of significant property damage is relatively small, while failure of the major systems can
result in significant damage to property. Conversely, if the drainage facilities of a large
drainage basin (such as that draining Newton Creck, with +50 times the flow of smaller
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basins) is undersized by as little as 10%, those excess flows will be five times greater than
the entire flow through the small basin, and may produce serious flooding damage.

Finally, in developing the computer model, gravity flow conditions were assumed for
most cases. This assumption provides a conservative design since it does not take into
account the ability of a pressure head to develop within a pipe under surcharged
conditions and thereby increase flow, and allows for temporary storage within the pipe
network.

In consideration of these factors, Table 4-2 outlines the design storm frequencies utilized
for this report. This level of protection is consistent with other Cities in the Willamette
Valley.

Residential areas 10-year storm

Commercial and high value districts 10-year storm

Trunk lines (18" pipe and larger) 25-year storm

Minor creeks and drainage ways (ot shown as a flood 50-year storm

plain on the Flood Insurance Rate Map (FIRM))

Major creeks (shown as a flood plain on the FIRM) 100-year storm
e. Intensity-Duration-Frequency Curve

The intensity-duration-frequency (IDF) curve is used to determine the rainfall intensity
"I". Given a time of concentration and a selected design storm frequency, the rainfall
intensity is found graphically or from the tabular data in the City Design Standards. The
City of Philomath is located in Zone 8§ per the Oregon State Highway Department
Drainage Design Manual. The rainfall intensity-duration curve for Zone 8 is included in
Section 3.1 of the draft Public Works Design Standards (PWDS, Appendix C).
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4.2 Hydraulic Analysis

a. Open Channel Flow - Manning’s Formula

Most pipes within the storm drainage system were assumed to be flowing full under open
channel flow conditions. In most areas of Philomath, the storm system is flat enough that
significant surcharge cannot be developed at most inlets and therefore this is a reasonable
and conservative assumption. The formula used to evaluate pipes under these circum-
stances is the Manning Formula, which is expressed as:

Q=149nx A x R® x S

where: Q = flow, cubic feet per seccond
A = cross-sectional area, square feet
R = hydraulic radius, feet
S = slope, feet/feet
n = Manning roughness coefficient

The roughness factor for pipes varies according to the material used and the age of the
pipe material. For this planning effort, a minimum "n" value of 0.013 shall be used in
Manning’s formula for the design of all storm pipes regardless of pipe material. In
theory, new PVC sewers have manufacturer’s "n" value of as low as 0.009, However,
sand and grit as well as slime buildup on the pipe walls over time tend to render a true
"n" value of 0.013. Hence, an "n" value of less than 0.013 for smooth wall pipe is not
recommended for design purposes. An "n" value of 0.024 for corrugated pipes was used
and is recommended for design purposes (PWDS 3.15).

b. Surcharged Culvert Flow

Where conditions allow the build up of a surcharge, or head, and the pipe length is
relatively long and the slope is gentle, the pipe is assumed to be a culvert flowing under
outlet control conditions. The tailwater (TW) depth is assumed to be at the top of pipe
at the outlet. Losses due to velocity, bends and junctions were ignored. This condition
is presented graphically in Figure 4-2.

Assuming tailwater controlled flow and assuming entrance, exit, bend and junction losses
are negligible, then the friction loss (Hy) through the culvert becomes:

H,=HW,_, - Tw

elev elev

where:  H; = friction loss through culvert
HW ., = Headwater elevation
Twy., = Tailwater elevation
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In cases where these elevations were not known, assumptions based on pipe size were
made to facilitate completion of the study. The assumed available head is as follows:

Pipe Size Available Head

(HWye, - TWee,)
< 18" 1.5 feet
18"-36" 2.0 feet
> 36" 4.0 feet

4.3 Computed Stormwater Flows for Future Conditions (Buildout)

Based on existing land use zoning, a spreadsheet-based computer model was developed following
a field inventory of the existing drainage system. A letter designation was applied to each inlet,
outlet or junction point. Each pipe segment was assigned a numeric identifier. Subdrainage
basins to each individual inlet were determined using existing aerial mapping, and runoff
conditions were assessed. Based on previous discussions, time of concentrations were determined
to key points within each basin (typically the lower end of the basin). From this information, a
rainfall intensity was found for the design storm event. Flows at junctions were summed and
carried forward to the next drainage segment. Physical data describing each pipe or channel
segment was input and used to calculate capacity based on the assumed flow conditions (ie. open
channel or submerged inlet). The cumulative flow within each pipe was subtracted from pipe
capacity and is displayed in the last column of the spreadsheet. A negative number, therefore,
indicates the amount a pipe is undersized based on conditions that will exist if all areas within
the UGB were developed according to zoning restrictions. These calculations are presented in
Appendix D, Computations for Future Conditions,

4.4 Computed Stormwater Flows for Existing Conditions

For those areas of the City which have not yet been developed, a similar methodology was
utilized to establish the peak flows in the major trunk storm lines under current conditions. These
calculations are presented in Appendix E, Computations for Existing Conditions.
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SECTION 5
SYSTEM EVALUATION AND RECOMMENDED IMPROVEMENTS

5.1 Project Approach Alternatives

Four basic conceptual approaches to stormwater management were considered for application
within the City of Philomath: (1) no action; (2) upgrade the existing system to provide capacity;
(3) provide regional detention in upper basins; or (4) reroute stormwater between basins. These
basic approaches may be implemented singly or in combination to manage present and anticipated
future stormwater flows.

a. No Action

The no action approach implies that no improvements to the existing drainage system
(excluding maintenance or repairs). Obviously, this approach is recommended for those
areas of the system which have sufficient capacity to convey the design flows and are in
acceptable condition. Although this approach may be justified in isolated areas within the
system on a case-by-case basis where there is insufficient capacity to convey design flows,
this approach was effectively eliminated by the City Council as a system-wide policy
based on the parameters specified for this storm drain master plan.

Although it is always an option to not improve the system, the result is continued
damages and inconveniences where drainage facilities are inadequate or nonexistent.
However, to ensure that system improvements are justified, it is necessary to consider the
costs and advantages of proposed improvements against the risks entailed by the no action
alternative, It should be noted that since resources are limited and the storm system
cannot be upgraded all at one time, the phasing plan adopted by the City for the
improvements will in effect require that the no action alternative be adopted on a
temporary basis for all but the first phase improvements.

It should be noted that since the detailed hydraulic analysis of the system was limited to
the trunk storm collection system, the recommendations do not encompass the minor or
local portions of the storm drainage system unless there have been reported problems in
these areas.

b. Upgrade Existing System

This approach involves constructing replacement or parallel pipes and upgrading existing
ditches to provide adequate capacity for the design flow. Upgrading existing ditches may
consist of vegetation and debris removal, regrading, shaping, channel enlargement or
replacement with a piped system. This is often the most obvious alternative since it
provides the greatest assurance that the storm drainage system can convey the design
flows through town and that overflows will be kept to a minimum, which in turn limits
the City’s hability.
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c. Regional Detention

The concept of regional detention ts straight forward. It involves construction of a basin
to store excess upstream runoff that would cause flooding problems downstream. This
excess water is released later at a rate the downstream drainage structures are capable of
handling, The rate of release from the detention site may be based on the capacity of
existing downsiream drainage structures. Alternatively, the rate of flow release may be
a reduction to a lesser design storm flow (ie. the system design storm may have a 10-year
recurrence interval, and the detention facility outlet may be sized to release only 5-year
storm flows).

An underlying concept relating to detention facilities which must be understood is that
when a storm larger than that used to size the detention facility is experienced, or when
the outlet orifice is blocked by debris, the downstream system will experience flowrates
similar to undetained flowrates. This is the reason that the proposed PWDS recommend
that all detention facilities designate an overflow route downstream of detention facilities
which will minimize impacts to downstream properties. Since any regional detention
facility would by necessity be located in the upper portions of the drainage basins, any
overflows or failure of the system could result in flooding all the way through town.

Conversations and meetings with City Public Works personnel raised another issue of
concern relating to regional detention facilities. The Mary’s River flood plain extends a

significant distance into the City (see flood maps, Appendix B). Once the water level

rises to the point that it backs up into the storm drainage pipes along Applegate Street,

the capacity of the outfall pipes is reduced significantly, and water overflows out of the

system along Applegate and Main Street. Under these conditions, the system is no longer

limited by the capacity of the pipes, but by the lack of hydraulic grade necessary to move

water through the pipes. Due to this characteristic of the system, the expressed preference

of Public Works is to move the storm runoff out of town as efficiently as possible prior

to the rise of the Mary’s River. Metering flows out of a regional detention facility will

tend to extend the duration of flows and increase the likelihood of overflows due to high
water levels in the river. Obviously, long term intense storm such as those experienced

during February or November of 1996 resulted in high runoff while the river levels were

high. However, this would be the case with or without regional detention.

Due to wetland, topographic and floodplain constraints, the City staff indicated early on
in the process of preparing this storm drainage study that regional detention was not an
preferred alternative. Examination of the system and major storm channel/pipe routing
supports this conclusion,

Even if regional detention is not feasible, the City should continue with current policy of
requiring on-site detention facilities for all developments for which there is inadequate
downstream capacity to carry design flows. On-site detention may be accomplished using
small detention ponds, underground pipe storage, or parking lot detention.
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d. Reroute Stormwater

Under this scenario, stormwater would be diverted or rerouted from one drainage basin
or system to another. This approach is practical in cases where an existing storm channel
has capacity far in excess of that needed to convey design flows and stormwater diversion
is practical from a construction and topographic standpoint. However, the storm drainage
systems in the City of Philomath which have some excess capacity are those to which it
is not feasible or possible to divert flows to (ie. due to topographic constraints).

Although stormwater diversion may be practical at the local level on a case-by-case basis,
topographic constraints and capacity limitations effectively eliminate it from consideration
on a basin-wide basis. Additionally, analysis of effect of such diversion on the floodplain
levels in the major stream channels is outside the scope of this study.

5.2 Recommended Improvements

Based on the results of the hydrologic and hydraulic analysis discussed in the previous chapter,
a number of basins were determined to have pipes or other drainage facilities which do not
provide adequate capacity for runoff generated from a design storm under either existing
conditions or conditions anticipated at buildout.

The City’s goal is to develop a storm drainage system which not only meets existing needs, but
which accommodates future development. The types of projects considered to accomplish this
goal include, but are not limited to, the following,

. Replace damaged or deteriorated structures which no longer function as designed
. Reconstruct or replace under-capacity culverts and ditches

. Replace or supplement under-capacity storm drain pipes

. Construct new storm drain pipes and/or ditches as required

. Preserve natural drainages and floodplains

Based on the anticipated stormwater flows based on the existing zoning within the UGB, we
recommend that the City establish a formal Capital Improvement Program to replace and/or
upgrade the major storm drain lines in the existing system to provide capacity to convey the
design flows under fully developed conditions. It is recommended that the City implement a
program of phased construction of these improvements as funding becomes available.

In total, 18 projects are recommended for inclusion in the City’s Storm Drainage Capital
Improvements Plan (Priority 1 & 2 projects). These included replacement of culverts under road
crossings, reconstruction or replacement of segments of storm drain pipe, and reconstruction of
open channels. Since the scope of the detailed modeling provided under this study is limited to
the major trunk lines in the storm drainage system, projects to provide additional capacity for a
local system are not included unless a reported problem exists in that arca. Replacement of
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private driveway culverts is not included in the scope of this summary unless required as part of
upgrading a major storm system.

A conceptual design was developed for each major improvement project to determine the
approximate size and features needed to convey the design flows. As part of this process,
alternatives such as alignment, feasibility of reusing existing portions of the system, opportunities
for upstream detention were identified and evaluated. This involved evaluation of topographic
opportunities, available vacant lands, and natural resource constraints with field reconnaissance
to confirm the conceptual-level feasibility of each alternative.

Note: City review of the final draft master plan should include a discussion of the feasibility
of the proposed improvements to ensure that local conditions of which we are not aware
do not conflict with the recommendations.

The improvements described below and shown in Table 5-1 will result in a storm drainage trunk
system with the capacity needed to convey flows from within the planning area assuming
development to zoning densities shown. This layout is intended to minimize the amount of new
piping which must be installed, as well as to minimize the unnecessary replacement of existing
storm drain mainlines.

The proposed trunk drainage system improvements largely follow existing street right-of-ways
through the community, or along existing drainage alignments. As such, the alternative
alignments are limited. The notable exception is the proposed new trunk line in Basin 13 from
the railroad to Applegate Street, which has two possible alignments as outlined below.

The alignment of future lines through the undeveloped land along the east and north sides of
town has not yet been determined. The final alignment of storm lines in these areas should be
determined as property develops, but should be placed within right-of-ways whenever possible.
If the UGB is to be expanded in the future, the storm system should be re-examined to determine
where additions are needed and if alternate alignments are justified.

As additional development occurs within the City, it is recommended that the City acquire
easements (and maintenance accessways) along the existing drainages or have them replaced with
piped systems as appropriate.

a. Basin 6

This basin drains approximately 130 acres on the west side of Philomath. Future land use
1s comprised primarily of low density residential zoning with a smaller amount of medium
density residential lands. The basin is relatively steep in the upper portions and the
existing system has adequate grade to convey design storm flows. Criteria for storm
frequencies suggest application of the 25-year storm for trunk lines (18-inch pipe and
larger). At the downstream end of the basin however, there is deficient capacity at the
24-inch concrete culvert crossing Southern Pacific Railroad, for future buildout land use
conditions. In addition, the downstream 24-inch concrete storm drainage pipe system

Philomath Storm Drainage Master Plan
WE » 5-4 Section 5 . . . System Evaluation & Recommended Improvements




parallel to and crossing Highway 20 is undersized for buildout. Projected future storm
flows vary from 10% to 50% over exisling capacity.

It is recommended that a parallel storm line be constructed to allow for to the continued
use of the existing 24-inch concrete storm pipes. It is assumed that the improvements will
include a bore under both the railroad and the highway:,

Although the segment between the railroad and the highway is currently in a ditch, it is
recommended that the ditch be replaced with a piped system as the land in this basin
develops.

b. Basin 9

This basin drains approximately 80 acres in the 9th Street area on the west side of
Philomath. The middle portion of the basin is relatively flat with a mix of medium and
high density residential zoning, as well as some portions of light industrial. Criteria for
storm frequencies suggest application of the 25-year storm for trunk lines (18-inch pipe
and larger). Estimated future design flows exceed existing capacity of the piped system
by a relatively small amount. Therefor, no capital improvements are recommended for
the piped system in this basin,

The major problem in Basin 9 relates to the existing ditch south of Applegate Street,
which lack capacity to pass existing peak flows, resulting in backups into Applegate
Street. The location of this ditch south of the Water Treatment Plant effectively precludes
the City from cleaning and maintaining this ditch, since tracked equipment would be
required to access the area. It is our understanding that the City has been exploring the
option of installing a road or path south along the 9th Street right-of-way to provide an
alternate access to the Mary’s River Park. It is recommended that a new drainage ditch
be constructed south along the 9th Street alignment west of the existing wetlands and
along the proposed road alignment.

c. Bagin 13

Basin 13 drains approximately 240 acres and outfalls along 13th Street. Currently much
of the upper portion of the basin is undeveloped, but is expected to develop with a mix
of low, medium, and high density residential. The existing capacity problems along 12th
Street, coupled with the inaccessibility and failure of the ditch between 12th & 13th Street
north of Pioneer Street, a new system is needed to provide additional capacity. Criteria
for storm frequencies suggest application of the 25-year storm for trunk lines (18-inch
pipe and larger). For purposes of discussion and presentation, the improvements to this
portion of the system are broken into three segments as follows: North of Pioneer Street,
between Pioneer Street and Applegate Street, and south of Applegate Street.

North of Pioneer Street. North of Pioneer Street, a new trunk storm line is recommended
along 12th Street. This line should be designed to collect not only the flows from Basins
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1304 through 1306 (west of 12th Street), but should also be deep enough to intercept the
flows from the ditch between 12th & 13th Street. Based on design flows and assumed
slopes, it appears that a 36-inch pipe is required from Pioneer to Grant Street, with a 30-
inch pipe from Grant to Madison Street. 15-inch pipes are proposed from the existing
ditch east of 12th to the new storm line at Lincoln, Grant, Monroe and Madison Streets.

Pioneer Street to Applegate Street. There are two possible alignments south of Pioncer
Street. The first possible alignment is along the existing 30-inch line, while the second
is along 12th Street to Applegate, and thence east to 13th Street. The existing 30-inch
storm line generally follows the alignment of the alley between 12th and 13th Street. To
the best of our knowledge, the City does not have any additional easements for the
portions of this line which are outside of the public right-of-way. Since the existing storm
line appears to wander back and forth across the alley and cross private property, there
does not appear to be adequate room to construct a parallel line without the acquisition
of significant new easements. Therefor, it is recommended that a new 36-inch pipe be
constructed along 12th Street from Pioneer Street to the intersection of 13th and
Applegate Street. This line will be in addition to and will not replace the existing 30-inch
storm line. The improvements will include a bore under both the railroad and the

highway.,

South of Applegate Street. It is recommended that the existing 30-inch pipe along 13th
Street remain in service. However, a parallel 36-inch pipe must be constructed to provide
capacity for the design flows. It is recommended that a new 48-inch pipe be constructed
south of the end of the existing 30-inch pipe to the Mary’s River. It is recommended that
the new pipe extend along 13th Street to a point +400 feet south of Chapel Drive, and
then run southeast to the Mary’s River. An easement would need to be acquired across
private property prior to construction of this line.

d. Basin 15

Basin 15 drains a relatively small area of approximately 100 acres and outfalls along 15th
Street. Currently much of the upper portion of the basin is developed. It appears that
some of the flooding problems along 15th Street are due to the backwater effect from the
13th Street drainage which ends up at the intersection of 15th Street and Chapel Drive,
The improvements summarized for Basin 13 above (south of Applegate Street) will have
the effect of providing additional capacity for the Basin 15 flows along and downstream
of Chapel Drive. The existing drainage problems along 15th Street appear to be limited
to the area around Willow Lane and Cooper Lane. It is anticipated that cleaning and/or
reconstruction of the ditches downstream of this point will alleviate much of the problem.
A new piped system sized for design flows should be installed in the future when 15th
Street is improved.

Philomath Storm Drainage Master Plan
WE » 5-6 Section 5 . .. System Evaluation & Recommended Improvements




Newion Creek Basin

This basin drains approximately 1800 acres north of Chapel Drive, and is the largest open
natural drainageway in the Philomath area. The creek was analyzed as part of the City
of Philomath Flood Insurance Study and a floodplain has been defined from the
confluence with the Mary’s River upstream to West Hills Road (approximately 2.4 stream
miles, see Appendix B),

Principal areas of concern are at the Highway 20 crossing of Newton Creek and a smaller
tributary immediately to the east of the main channel (Basin NC 24). The tributary drains
approximately 600 acres north of Highway 20. The drainage enters a 24-inch culvert
across the highway which ties into a 21-inch closed pipe storm drainage system south of
Highway 20 and along Green Street. Criteria for storm frequencies suggest application
of the 50-year storm for minor creeks and drainageways. The entire pipe storm drainage
system is extremely undersized for a 50-year storm event. It is suggested that a new
diversion channel be constructed along the north side of Highway 20 to divert high flows
west to Newton Creek and away from the existing 21-inch system. If Highway 20 is
improved as was previously proposed by ODOT, the overflow channel should be piped.
The design elevation of the overflow channel or pipe shall be set to limit the head (water
level) over the highway crossing culvert, and should be based on the capacity of the
downstream 21-inch pipe with Newton Creek at 50 year flood levels. Because this work
involves a FEMA floodplain, a more detailed analysis of potential impacts on the main
channel should be undertaken in conjunction with the design of these improvements.

East Newton Creek Basin

This basin drains approximately 390 acres on the east side of Philomath, and East Newton
Creck joins with Newton Creek downstream of Chapel Drive. Future land use is
comprised primarily of light residential zoning. Four culvert crossings of East Newton
Creek were considered for hydraulic analysis. The crossings occur at Highway 20, James
Street, Applegate Street and approximately midway between James and Applegate Streets.
Criteria for storm frequencies suggest application of the 50-year storm for minor creeks
and drainageways. At buildout land use according to zoning, each of the crossings should
be improved with an additional culvert of similar size in order to effectively convey the
50-year design storm peak flow. In addition, the existing ditch between James Street and
Applegate Street (through the City Park) has overgrown and filled in, significantly
reducing capacity. This ditch should be excavated out to provide capacity for design
flows in conjunction with the culvert replacemcat.

In addition to East Newton Creck through the park, there are three reported local problem
areas within this basin due to the lack of catch basins at low points in the intersection of
Applegate and 27th, 28th, and 29th Place. Catch basins and storm pipes should be
installed to drain these intersections to avoid premature failure of the road.
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g. Southwood Basin

The Southwood Basin drains approximately 40 acres and outfalls to the Southwood Ditch
and Chapel Drive. Currently much of the upper portion of the basin is developed. The
only recommended improvements within this basin are those required to correct reported
problems.

h. Bell Fountain Basin

The Bell Fountain Basin drains approximately 56 acres and outfalls to the intersection of
Bell Fountain Road and Chapel Drive. Currently much of the upper portion of the basin
is developed. The only recommended improvements within this basin are those required
to correct reported problems.

TABLE 5-1
RECOMMENDED MAJOR STORM DRAINAGE IMPROVEMENTS

Sub-Basin Location Map Existing Recommended Length
Quad Facility Improvement (feet)

640 Railroad crossing SwW 24" pipe parallel 24" pipe 80
railroad bore 60

Ditch from RR to Hwy 20 Sw ditch 36" pipe 90

North side Hwy 20 Sw 24" pipe parallel 24" pipe 275

Highway crossing Sw 24" pipe parallel 24" pipe 65

highway bore 65

860 | 9th Street ditch south of WTP SwW ditch Reroute ditch 1250

1304 i2th Str, Grant to Madison Str | SW/SE .| ditch/culverts 30" pipe 800
1305 12th Str, Pioneer to Grant Str SW ditch/culverts 36" pipe 1100
1306 Lincoln, Grant & Monroe Str SwW | none 15" pipe 650
1307

1302 Ditch from 11th to 12th Street SwW ditch +24" pipe 350

north of Pioneer

1320 12th Str, Pioneer to Applegate SwW no trunk 36" pipe 1600
1340 Railroad Crossing lines railroad bore 60

1350 Highway Crossing highway bore 80
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TABLE 5-1
RECOMMENDED MAJOR STORM DRAINAGE IMPROVEMENTS

Sub-Basin Location Map Existing Recommended Length

Quad Facility Improvement (feet)
1350 13th Street, Applegate to end SwW 30" pipe parallel 36" pipe 920

of existing 30" pipe

1360 13th Street, end of existing SwW ditch/culverts 48" pipe 2300
30" pipe to Mary’s River

1540 South of Willow Lane SwW ditch/culverts | pipe, size based on 1150
street design grade .

North side of Hwy 20, 24" to
‘Newton Creek

bypass ditch

ENC 20 Highway 20 crossing SE 30" pipe parallel 30" pipe 80
(2) 24" pipes highway bore 80
James Street crossing SE (2) 30" x 33" pipe 60
36" pipes
East Newton Creek Park SE {2) 24" x 33" pipe 30
42" pipes ’
Applegate Street crossing SE (2) 30" x 36" pipe 80
42" pipes
Ditch through East Newton SE ditch excavate & clean 1200
Creek Park ditch
Intersection of Applegate & SE none Catch basin & 120
27th, 28th & 29th Strect cross pipe
BF80 Intersection of Upper & SE none 12" pipe 200
Lower Bentonview Drive

5.3 Recommended Capital Improvement Priorities

As summarized in the previous sections, the storm drainage system in Philomath has a number
of deficiencies during moderate and major storm cvents. Some of these deficiencies are more
critical than others. In order to assist the City in the planning and scheduling the construction
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of needed improvements, the improvements recommended in previous sections are grouped as
Priority 1, Priority 2 and Priority 3 as outlined below.

In order that the recommended improvements resolve existing problems and meet the
requirements of future growth to the system, this prioritization is necessary, since the City
obviously cannot afford all of the recommended storm drainage system improvements at once,
and because some improvements are not critical at the present time, but will be needed later as
develop occurs. Additional pipelines may be needed to serve future developments. In such cases,
if current City policies are maintained, a portion or all of the cost for installing such pipelines
will be borne by the developers as required by the particular development conditions.

> Priority 1 (Near Term Improvements) - These are those projects representing existing
system deficiencies (currently needed to meet ecxisting and near future projected
stormwater runoff flows) or problem areas needing immediate attention. Priority 1
improvements are further broken into Class A and Class B Priorities, with Class A being
the most critical. It is recommended that Priority 1 improvements be accomplished as
soon as practical considering financing, construction time requirements and timing
associated with other related projects.

> Priority 2 (Vital Future Improvements) - These are improvements which will be needed
in the future to meet projected development conditions and design flows. Although not
necessary at this time, they should be considered as improvement projects which will be
upgraded to Priority 1 in the future,

> Priority 3 {Long Term Improvements/Possible Future Need) - These improvements are
needed to improve system reliability and convey future design flows if land develops to
zone intensities. While important, they are not considered to be critical at the present
time, or are deemed less desirable due to cost/benefit or impact standpoint. These
improvements should be incorporated into street or other utility improvement projects
which may allow for concurrent construction,

Each of the projects was examined and assigned a priority for implementation according fo the
criteria described below. Table 5-2 shows the list of projects considered in this evaluation and
summarizes the results of the evaluation.

The preliminary project cost estimates for the projects in each of these categories are
approximately as follows:

Priority 1A $1,547,700
Priority 1B $108,800
Priority 2 $852,350
Priority 3 $239,375
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a, Project Evaluation Criteria

Five criteria were used by the City to evaluate individual projects and alternative capital
improve programs for the major basins. Each of the projects and alternative capital
improvement programs was examined and rated according to the following criteria.

. Pipe Size and Flow Increase. Comparisons were made between the diameter of
the existing structure and the proposed replacement, and the hydraulic capacity of
the existing facility and the peak flow for the design storm event. The relative
increase in diameter and flow were assigned values of high, medium and low.

. Flood Hazard. Maps were reviewed to evaluate the potential for flooding moder-
ately to heavily used streets and private property if a project was not implemented.
The relative severity of the consequences of potential flooding at a site was
assigned values of high, medium, and low.

. City Priority. Certain projects were identified by City engineering and mainte-
nance personnel to be high priority for implementation.

. Reported Problem. The number of times the City had received a citizen report on
a specific problem was considered in assigning priorities to projects.

. Capital Costs. Capital costs include all the costs of implementing a project, such
as surveying, design, permitting, construction, legal fees and administration. Costs
for acquisition of land were not included.

° Structural Damage. Projects to replace damaged components of the major
drainage system that no longer function as designed (e.g., rusted, crushed culvert)
were assigned a high priority.

b. Ranking of Recommended Improvements

Many of the problems evident in the existing storm drainage system are the result of
major trunk storm facilities which are inadequately sized for the storm flows draining to
them. Table 5-2 outlines and prioritizes the proposed major improvements relating to the
storm drain system. As previously discussed, this table does not represent an exhaustive
listing of all necessary improvements., Figure 5-1 through Figure 5-3 show the
approximate locations of the proposed Priority 1 improvements to the storm drainage
system.
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Location

TABLE 5-2

Size
(inch)

Length
(feet)

RECOMMENDED CAPITAL IMPROVEMENT PRIORITIES

Estimated
Praject
Budget*

Priority

Highway bore

Railroad crossing 24 80 $14,040 2
Railroad bore 36 60 $18,000

Ditch from RR to Hwy 20 36 0 $23,690 2
North side Hwy 20 24 275 $48,260 2
Highway crossing $11,410 2

$19,500

$30,000

$175,500

‘o .12th Str, Grant to Madison Str 30. : | 800 2
Qj% gf 12th Str, Pioneer to Grant Str. v \awCo\n X | 36 11000 5| - $289575 || 2
¥ || Lincoln, Grant & Monroe Str 15 650 $71,300 2
|| Pitch from 11th to 12th Street north of Pioneer 24 550 $96,525 2
| 12th Str, Pioneer to Applegate 36 1600 | $421,200 At
% ) “| Railroad b - 50 60 $33,000
¥ Highway bore. 50 80 344,000
{ 13th S.t.r@_e_t;,_éppla_g_ate to end of existing 30" pipe " 36 920 $242,190
\ 13fi;'.f'§trcct-' ‘end of existing 30" pip _to._fl_\/f;}_’-s_;ﬁivér 48 2300 $807,300 |

South of Willow Lane

assume
241

1150

$201,825

North side of Hwy 20, 24" to Newton Creek

ditch

500

$35,000
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Location

TABLE 5-2
RECOMMENDED CAPITAL IMPROVEMENT PRIORITIES

Size

Length

Budget*

Estimated
Project

Priority

Highway crossing
Highway bore

30

80
80

$17,550
$32,000

James Street crossing: -

33

60

$14,480

“East Newion Croek Park

33

30

$7,240

L~

Applegate Street crossing ©

36

80

$21,060

Dith ihrough Fast Newion Creck Park

ditch

1200

$36,000

n of Applegate & 27th, 28th & 29th Street

$20,000

" ;Up'pg_r: &

“Lower Bentonview Drive

12

200

$17,550

*Costs are 1997 dollars and assume dry weather construction. ENR 20 Cities Index = 5838.
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54 Basis of Preliminary Cost Estimates

Preliminary construction costs for improvements recommended in this study are based on the
following assumptions. The cost estimates reflect projects bid in early 1998. These estimates
are based on construction costs for similar projects and manufacturers information. The costs do
not reflect a detailed investigation of existing utilities and soils. It is important to note that the
cost estimates are budget level estimates, not engineering estimates, and are intended to be within
the range of plus or minus 25% of the actual project cost. The elements which comprise these
budget estimates are:

. Construction Cost (materials and installation) - $4.50 per inch-diameter per foot
. Construction Contingencies - 25% of estimated construction cost
° Engineering & Administration Costs (surveying, engineering design, permitting,

administration, legal, financing and construction administration) - 30% of estimated
construction cost plus contingency

Example: 150 lineal feet of new 36-inch storm pipe

Est. Construction Cost = 150 feet x 36 inches x $4.50 = $24,300
Contingencies = $24,300 x 25% = $6,075
Engineering & Admin = ($24,300 + $6,075) x 30% = $9.112
Total Est. Project Cost = $39,487

Once the Master Plan is adopted by the City, the projects listed can be selected for completion
through the City’s budgeting process. The steps for completion are:

. Project identification and budget level cost estimate (Master Plan)
. Project selection and project budget approval

° Retain consulting engineer to design project

e Preparation of plans, specifications and engineering cost estimates
. Bidding and contract award

. Construction

These construction costs are preliminary estimates, but they should help the City in the process
of planning and allocating resources in the most cost effective manner. All costs are estimates
of probable costs and do not reflect changes that could include increasing labor costs, material,
and phased construction dates. Unit costs used for installation of storm drains and culverts
include excavation and export of material, bedding and backfill, cutting of asphalt, repaving of
streets, pipe placement, upstream and downstream channel protection, catch basins and manholes.

Philomath Storm Drainage Master Plan
WE « 5-14 Section 5 . . . System Evaluation & Recommended Improvements



CITY OF PHILOMATH
Storm Drainage System Master Plan

Section 6

DESIGN STANDARDS & MANAGEMENT PRACTICES




SECTION 6
DESIGN STANDARDS & MANAGEMENT PRACTICES

6.1 Introduction

The purpose of this section is to present background and guidance for nonstructural issues related
fo management of storm drainage systems. Specifically, this section addresses design standards,
maintenance issues, legal/liability issues and funding issues related to storm drainage in the City
of Philomath.

6.2 Design Standards

The City does not presently have any detailed design criteria for storm drainage system
improvements under City jurisdiction. Based on a review of existing drainage design criteria for
Philomath and other communities of similar size, the following sections present suggested design
criteria and approaches for use by the City. A draft copy of recommended Public Works Design
Standards (PWDS), including a section for stormwater management and standard details, is
included in Appendix C. The format of these PWDS is designed to allow sections for streets,
sanitary sewers, and water distribution can be added as these are adopted by the City.

These draft PWDS are intended to provide a uniform set of standards for public storm drainage
improvements. They also are infended to apply to private systems which cannot conform to
Uniform Plumbing Codes, particularly minimum slopes. The intent of these standards is to
provide guidelines for the construction of public facilities which will provide an adequate service
level for the present development as well as for future development.

The PWDS cannot provide for all situations. They are intended to assist but not to substitute for
competent work by design professionals. The Standards are also not intended to limit
unrecasonably any innovative or creative effort which could result in better quality, better cost
savings, or both. Any proposed departure from the Standards will be judged on the likelihood
that such variance will produce a compensating or comparable result, in every way adequate for
the user and City resident.

The objective is to develop Standards which wilk:
. be consistent with current City Ordinances.

. provide design guidance criteria to the private sector for the design of public improve-
ments within the City of Philomath.

. be of adequate design to safely manage all volumes of water generated upstream and on
the site to an approved point of disposal;

. provide points of disposal for stormwater generated by future upsiream developments;

Philomath Storm Drainage Master Plan
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prevent the unconirolled or irresponsible discharge of stormwater onto adjoining public
or private property;

prevent the capacity of downstream channels and storm drainage facilities from being
exceeded;

have sufficient structural strength to resist erosion and all external loads which may be
imposed,

maximize the use of the City’s natural drainage system;
be designed in a manner to allow economical future maintenance;

require the use of design and materials to provide a system with a minimum practical
design life of not less than 50 years.

It is recommended that the City adopt the PWDS by ordinance or resolution so as fo provide
guidelines for drainage improvements within the City’s UGB. The following is a short discussion
of some of the major components of the recommended PWDS.

a.

Design Storm Recurrence Interval

The magnitude of the recommended design storm is a function of the level of protection
desired and the relative costs of facilities that could be damaged. The level of required
hydrologic and hydraulic analysis is also directly related to the size of the drainage area
(and related stormwater flowrates) and the selected design storm. As previously noted,
Table 4-2 and PWDS 3.10 outlines the recommended design storms for different
components of the storm drainage system.

Section 4.1(d) contains a detailed discussion of recommended design storm frequencies.
For sizing of local storm drains serving residential or commercial areas, it is suggested
that a 10-year design storm be used. For trunk lines 18-inches or larger and for highway
crossings, a 25-year design storm should be used. For perennial strcams and major
drainage channels not shown as a flood plain on FEMA maps, a 50-year design storm
should be used. Major drainage channels shown as flood plains on FEMA maps should
be sized to pass a 100-year storm.

As outlined in PWDS 3.18, it is recommended that peak storm water runoff shall be
controlled by detention facilities for the following:

° All commercial, industrial and multi-family developments
. Parking lots with 10,000 square feet or more of impervious area
g All other developments where such control is needed to prevent the capacity of the

downstream system from being exceeded.
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It is recommended that detention facilities have storage capacities to detain the greater of
the difference between a 5-year frequency storm with pre-development conditions and a
25-year frequency storm under developed conditions, or the difference between the
remaining available downstream capacity for the site being developed under design storm
conditions and a 25 year frequency storm under developed conditions.

b. Hydrologic Design Calculations

As mentioned in previous sections (Design Storm Recurrence Interval), size of drainage
facility (ie. contributing area) should dictate both the design storm recurrence interval and
the required level of hydrologic and hydraulic analysis. For drainage arcas less than or
equal to 200 acres in size, the Rational Method can be applied with sufficient accuracy.
For drainage areas greater than 200 acres but less than 640 acres, U.S. Geological Survey
(USGS) regional regression relationships should be used. For drainage areas greater than
640 acres (1 square mile), unit hydrograph analysis or other methods approved by the City
Engineer should be used.

c. Sheet Flow Escape Routes

In addition to the above described criteria, sheet flow escape routes should be investigated
to demonstrate that flows from storms of greater than design magnitude will not cause
excessive damage to downstream properties, or when the downstream drainage system
becomes clogged. For example, during design of improvements or development review,
site grading should be checked and modified as feasible to ensure that flows in excess of
design capacity have a route for escape without endangering property or jeopardizing
public safety.

d. Minimum Flow Velocity

The recommended minimum flow velocity for improvements to the drainage system is 3
feet per second. This velocity should be adequate for removing the majority of sand,
sediment and debris normally entering the drainage system. This, in conjunction with the
sumps in catch basins, will help ensure that pipes will remain relatively self-cleaning and
thereby not require frequent maintenance on a long-term basis.

e Catch Basins

It is suggested that the City continue using sumps in all catch basins to trap and remove
heavy sediments and debris. This will facilitate maintenance of the system, ensure that
pipe capacity is not reduced by inflowing gravel, rocks and other settleable debris. Most
of the surface water pollutants are held within the solids that enter the drainage system,
and catch basins will allow for easy removal.
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f. Dry Wells

Dry wells, or stormwater sumps, are an alternative means of stormwater disposal which
discharge to the ground. However, due to the high groundwater table experienced in most
parts of Philomath during the winter months, dry wells are not an effective means of
stormwater disposal. Also, long-term discharge to the ground could pose geotechnical and
slope stability hazards.

g. Open/Natural Drainage
As part of the development review and approval process, it is suggested that the City
require minimum utility and access easement widths for open channels located outside of

public right-of-ways as follows (PWDS 3.12(d):

. Channel width less than 14 feet at top of banks: Channel width plus 12 feet on
one side and 2 feet on the other.

° Channel width greater than 14 feet at top of banks: Channel width plus 12 feet
on both sides.

To the greatest extent practicable, open drainage channels should be kept clean and open
to ensure that design flow capacity is maintained.

h. Minimum Storm Drain Pipe Size

To minimize long-term maintenance and allow for reliable system capacity, it is suggested
that the City require a minimum pipe diameter of 10 inches for all new piped storm drain
improvements. All pipes should shall begin at a structure and terminate at an approved
point of disposal (discharge).

i. Pipe Material

The type of storm drain pipe material acceptable depends upon a number of criteria,
including potential traffic loading, depth of cover and pipe size. An additional
consideration relates to anticipated environmental exposure conditions. For instance, since
exposure of PVC pipe sunlight (UV radiation) will result in the pipe becoming brittle,
PVC pipe should not be used for storm lines which discharge to surface water channels,

PWDS 3.8(b) contains a table outlining recommended pipe material by pipe size and
cover depth. Note that uniform pipe material should be used on each pipe run between
structures.

j Runoff Coefficients

Rational Method runoff coefficients are based on land use types and were outlined
previously in Section 4, as well as PWDS 3.10(c).
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k. Minimum Time of Concentration

As outlined in Section 4, the recommended minimum time of concentration for use with
the Rational Method is 10 minutes (PWDS 3.10).

L Rainfall Intensity-Duration-Frequency (IDF) Relationship

As outlined in Section 4, the recommended IDF relationship for the City of Philomath is
taken from Oregon Department of Transportation (ODOT) Highway Division, Hydraulics
Manual (Zone 8). The curves and tabular data is presented in PWDS 3.10.

m. Manning’s Roughness Coefficient

As discussed in Section 4, it is recommended that design roughness coefficients reflect
the condition of the pipe at the end of the design period rather than the pipe condition
when new (PWDS 3.15). Since flows typically increase over time as additional
development occurs, and the roughness of the pipe also increases over time, it is prudent
to design pipes for future conditions based on roughness coefficients under future
conditions.

Roughness coefficients for open channels should be determined based on the size of the
channel and its ability to be maintained, While large channels (such as Newton Creek and
tributaries) tend to have self cleaning beds due to the stormwater volumes, smaller
channels tend to silt in and become overgrown with weeds and trees, thereby reducing
capacity, East Newton Creek through the City Park is a good example of this type of
situation. For new open channels capable of being maintained, a minimum "n" value of
0.04 is recommended. Channels without maintenance access should be designed with a
higher coefficient.

6.3 Storm System Management Practices

In order to ensure that the City’s storm drainage system continues to function effectively, and to
maintain the full capacity of the existing storm drainage system, a regular program of
maintenance is recommended.

A successful maintenance program should include the following objectives:

. Provide for public safety

. Reduce potential of property damage by obstructed facilitics
. Evaluate and upgrade maintenance priorities

. Reduce impact on City’s resources

. Maintain capacity and integrity of storm drainage system

. Identify future maintenance needs

. Add projects to the stormwater CIP as appropriate

. Reduce nuisance water on public streets

Philomath Storm Drainage Master Plan
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The most important objectives of the maintenance program should be to provide for public safety
and reduce unplanned storm water flow or flooding on private and public property. It also allows
access to public roads to be maintained during storm events for emergency and private vehicles.

Priorities should be established and re-evaluated yearly to ensure that resources are allocated
reasonably and fairly. In this manner, limited City resources are not used for resolving minor
storm drainage systems when major facilities are in need of repair or improvement. As repairs
are made and yearly evaluations are performed, new problem areas and other maintenance
requirements can be identified and prioritized. Another benefit is that City residents visibly sce
that their concerns are being addressed by the City.

For purposes of evaluating the storm drainage maintenance requirements for the City, typical
maintenance requirements were developed for each type of structure in the system along with
typical maintenance requirements for different conditions. Table 6-1 outlines typical maintenance
requirements for pipes and culverts, while Table 6-2 outlines those for catch basins.

Table 6-1
RECOMMENDED MAINTENANCE STANDARDS FOR PIPES & CULVERTS

Maintenance Category Condition Requiring Recommended Maintenance
Maintenance

Sediment and debris Accumulated sediment exceeds 20% of Clean pipe of all sediment and
the pipe diameter debris

Vegetation Vegetation that reduces free movement Remove all vegetation so water
of water through pipes flows freely through pipes

Damaged pipe Protective coating is damaged and rust Repair or replace pipe

causing more than 50% of deterioration
to any part of pipe

Any dent that decreases the end area of Repair or replace pipe
pipe by more than 20%

Debris barrier plugged Trash or debris plugging more than 20% | Clear barrier of all debris
of the barrier openings

Damaged/missing bars Bars are missing or entire barrier missing | Replace bars per design

Bars are missing or entire barrier missing | Replace bars per design

Bars are loose and rust is causing 50% Repair or replace barrier to design
deterioration to any part of barrier
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Table 6-2

RECOMMENDED MAINTENANCE STANDARDS FOR CATCH BASINS

(including sediment)

Maintenance Category Condition Requiring Recommended Maintenance
Maintenance
Trash and debris Trash or debris of more than 1/2 fi3 Clean trash or debris from in front

located in front of the catch basin open-
ing or blocking capacity of basin by >10
percent

of catch basin opening

Sediment, irash or debris in the basin
greater than 1/3 to 1/2 the depth of the
sump

Remove sediment, trash and debris
from catch basin

Sediment, trash or debris in any inlet or
outlet pipe blocking more than 1/3 the
diameter

Remove sediment, trash and debris
from catch basin

Structural damage or
deterioration of curb or
frame

Deterioration of curb at inlet location

Replace curb across inlet location

Damage fo diamond plate covers in side-
walk

Repair or replace cover

Cracks in basin walls or
bottom

Cracks wider than % inch or longer than
3 ft, any evidence of soil particles enter-
ing catch basin through cracks, or struc-
ture is unsound

Basin repaired or replaced

Cracks wider than % in and longer than
1 ft at the joint of any pipe or any evi-
dence of soil particles entering catch
basin through crack

Repair/grout cracks

Settlement/misalignment

Basin has settled more than 1 in or has
rotated more than 2 in out of alignmexnt

Basin reset or replaced

Fire or chemical hazard

Chemicals such as natural gas, oil, and
gasoline in storm drain system

Remove flammable or hazardous
chemicals

Vegetation

Vegetation growing across and blocking
more than 10 percent of basin

Remove vegetation blocking basin

Vegetation growing in inlet/outlet or
roots at pipe joints

Remove vegetation and roots

Based on these typical maintenance requirements, a sample maintenance budget worksheet was
developed using assumed production rates and unit costs for the various maintenance functions.
The level of service and assumed unit costs for the various maintenance functions are presented
in Table 6-3. This should not be regarded as a final budget number, but is intended only to
provide a sample for use in developing a realistic budget as the City implements funding
programs for storm system maintenance. In summary, the maintenance budget should allow for

WE » 6-7

Philomath Storm Drainage Master Plan

Chapter 6 . . . Design Standards & Management Practices



cleaning of all catch basins bi-annually, all pipes on a 5-year cycle, and other maintenance, repair,
replacement, and system inventory requirements as shown.

To develop a storm system maintenance program for the City, the following recommendations
should be implemented:

. Once funding mechanisms are in place, allocate an amount determined by Public Works
as the Storm System Maintenance Budget for repairs of "minor" storm drainage facilities.
Table 6-3 can be used a starting point for developing this budget.

. Implement routine inspections of system elements (i.e., catch basins, culverts, etc.) fo
observe debris accumulation and structural conditions, and to evaluate the required
procedures, materials, equipment, personnel, urgency, time, and cost for maintenance

activities.

. Develop a storm drainage database to inventory system elements, record maintenance
actions and inspection logs, and monitor public concerns (complaints of local problem
areas).

. Regularly evaluate database to determine maintenance patterns and refine manpower and

budgetary requirements.
. Obtain access easements to existing public facilitics from private owners.

. Inspect and evaluate detention ponds (schedule maintenance when capacity is reduced by
one-third due to sedimentation).

. Develop a program to require maintenance for private water quality facilities.
. Provide an emergency fund to deal with catastrophic events effecting storm drainage
facilities.
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6.4 __ Legal/Liability Issues

This section presents a general background on drainage-related legal/liability issues and should
not be used in lieu of advice from the City’s legal counsel. Therefore, the following items present
a basis for further investigation by the City into potential liabilities with storm drainage master
planning and implementation of improvements. Historically, the basis for stormwater litigation
has been a tort action, as follows:

° In the State of Oregon, the civil law doctrine of drainage applies. Under this doctrine,
adjoining landowners are entitled to have the normal course of natural drainage
maintained. The lower owner must accept water which naturally comes to his land from
above, but he is entitled not to have the normal drainage changed or substantially
increased. The lower landowner may not obstruct the runoff from the upper land, if the
upper landowner is properly discharging the water (Reference 4).

. A municipality undertaking a public drainage improvement is treated like a private party
(Harbison v. City of Hillsboro) and is liable for damage resulting from negligence or an
omission of duty (Reference 8).

. Municipalities are generally under no legal duty to construct drainage improvements
unless public improvements require drainage facilities (Denver v. Mason) (Reference 9).

. Municipalities are not liable for damages due to overflow of its drainage system in cases
of extraordinary/unforeseeable rains or floods. (McQuillan) (Reference 10).

. Municipalities will likely be liable in cases where they take responsibility for collection
of surface waters which are then released onto private property which has not historically
received runoff, where dams/diversions cause an overflow onto another’s land, or where
there is failure to exercise reasonable care in the maintenance and repair of drainage
improvements (Reference 10).

While instances of public water traversing private property are prevalent throughout the City, a
policy of purchasing right-of-way or eascments, constructing structural drainage improvements
and providing long-term maintenance for the existing major drainage channels (such as Newton
Creek and upstream fributaries) is likely not cost-effective for the City unless it can be
accomplished in conjunction with development of the surrounding land. This situation is true for
many Oregon communities. It is suggested that a more cost-effective approach is to apply
Oregon’s civil law doctrine of drainage on a case-by-case basis to sifuations as they arise,
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6.5 Funding Issues

This section describes the range of alternative funding sources that municipalities have used in
implementing drainage improvements.

a. State/Federal Grants and Loans

Various grant/loan programs are available at both the federal and state level. However,
no single grant/loan program is available on a consistent, on-going basis for funding of
local stormwater management. With communities competing on both a state-wide and
even nation-wide basis, and with constraints on how grant/loan money is to be used, these
sources can only serve to supplement an existing local funding program for stormwater
management.

b. Debt Financing

General obligation bonds and revenue bonds are two commonly used forms of debt
financing for public infrastructure improvements, General obligation bonds, primarily
used for major capital improvements, are subject to voter approval and are backed by the
full credit of the government issuing them. Revenue bonds, on the other hand, may be
sold and secured only by those specific revenue sources which are earmarked for their

payment.

c. System Development Charges

These charges are imposed on new development as a way of recovering costs for that
portion of existing system capacity solely atfributable to new development or for that
portion of required system up-sizing. System development charges can begin to answer
questions of who should pay for required up-sizing of the stormwater system due to new
development, or how historical payers into the system can recover their costs in oversizing
facilities that enable future growth.

d. Fee-In-Lieu of On-Site Detention

These fees afford a land developer the option of either constructing an on-site stormwater
detention facility in accordance with established design criteria, or paying a fee into a
fund dedicated to the construction of an off-site or regional stormwater detention facility
serving multiple properties. These fees tend to promote siting and construction of regional
versus on-site detention facilities. However, cash flow necessary for a regional
stormwater detention facility may not necessarily coincide with the required construction
timing,

e. Local Improvement Districts and Special Assessments

The concept of deriving funding from local improvement or special assessment districts
is founded on quantifying benefits. For water, sewer or street improvements, these

: Philomath Storm Drainage Master Plan
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benefits can often be easily identified and thus quantified. However, drainage differs in
the respect that upstream or hillside properties that are major contributors of runoff may
not be specific recipients of benefits.

f. Plan Review and Inspection Fees

These fees are intended to recover the expense of examining development plans to ensure
consistency with comprehensive land use and stormwater master plans, and to ensure that
construction standards and regulations are met at the construction site. These fees are not
intended to be a primary revenue generating source.

g. Stormwater Service Charges

Another method gaining popularity for financing stormwater management is the
utility-based service charge. Historically, the concept of considering stormwater as a
public utility attracted very few communities. However, as other more conventional
funding sources became difficult to obtain, and as federal requirements increase, the
service charge concept has generated greater appeal. Service charges for stormwater
management reflect a rationale that those who contribute to stormwater problems should
logically contribute to the costs of providing mitigative services.

h. Ad Valorem Taxes

Ad valorem taxes are taxes levied on a property as a direct result of "value added" to the
subject property. However, with stormwater there is no clear correlation between property
value and contribution of runoff. Ad valorem taxes could provide a significant source of
revenue, however with the apparent lack of equity, should not be considered a primary
source for funding stormwater programs,

In addition to a System Development Charge (SDC), it is recommended that the City consider
implementation of a stormwater service charge. A sample ordinance similar to that adopted by
other small communities in the Willamette Valley is included in Appendix F.
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CITY OF PHILOMATH . ' STORM DRAINAGE MASTER PLAN

- 1

{ HYDRAULIC INFORMATION |
BAs:NID| NODE MATER- GROUND ELEV. MEASURE DOWN INVERT PIPE FLOWING FULL SURCHARGED FLOW CONDITIONS (outlet control) EXCESS
(Outfall |FROM| TO | LINE LOCATION 1AL DESCRIP- LENGTH] UPST | DNST | UPST | DNST |UPST|DNST} SIZE [SLOPH N- Q- VEL- |TIMEIN| ROAD | TAIL- | HEAD- | LOSS | VEL- | Q-CAPACITY [STORM| CAP-
Name) NO. | ALONG FROM TO TYPE TION vALUE| caPACITY| OCITY | PIPE | ELEV. | WATER | WATER OCITY FLOW | ACITY
(feet) Gn) | (UE) (cfs) (tise) | (min) | (FT) |ELEV.(f0] BLEV.(f0 | (8 | (tsed | (efs) (cfs) (cfs)
L 25-YR
6 A | B 1 | ADELAIDE] NORTH OF PIONEER C PIPE 200 | 2998 | 287.4 | 97 45 | 2901 2829] 30 | 0.036 | 0013 78.3 15.8 021 | Wl e ' 110 673
6 B c 2 | ADELAIDE| NORTH OF PIONEER C PIPE 50 2874 | 2861 | 45 650 | 28292801 30 | 056 | 0013 97.4 197 0.04 i ' . 22.0 75.4
6 C D 3 | ADELAIDE AT PIONEER C PIPE 75 2861 | 2842 | 6.0 42 2801 (2800 30 | 0.001| 0.013 12.3 2.5 050 foeni ek ‘ ol ' 220 2.7
6 D E 4 | BACKLOT | PIONEER TO DAMPIER c PIPE 150 2842 | 2830 | 42 48 | 20002783 | 36 | 0012 o013 73.0 10.2 024 i . : 22.0 51.0
6 E F s | DAMPIER DAMPIER C PIPE 50 2830 | 2811 | 48 65 1278312746| 36 | c061| 0013 165.1 232 " e 220 | 1431
P F G 6 | BACKLOT | SOUTH OF DAMPIER c PIPE 130 | 2811 | 2775 { 65 50 | 2746 | 2725 3s | 0016 | 0.013 85.1 119 22.0 63.1
6 H | I 8 SPRR CROSSING c CULVERT g0 | g : 24 0.013 |& e 330 | 147
6 I K | 10 | Hw¥ ALONG HWY 20 C PIPE 40 24 0.013 36.0 7.8
6 K | L | 11 | HWY20 ALONG HWY 20 c PIPE 170 24 0.013 36.0 241
6 L | M| 12 | HWY20 ALONG HWY 20 C PIPE 65 24 | 0.0%0 | 0013 39.2 12.4 36.0 3.2
6 M | N | 13 | HWY20 CROSSING c PIPE 60 2706 | 2693 | 49 49 |265.7|2644] 24 |o0021| 0.013 332 10.5 54.0 -20.8
I=] 1420
25-YR
9 A | B 1 | 9/10 ALLEY MAIN TO ALLEY I ~ PIFE 60 2678 | 2678 | 3.1 33 | 2647|2646 24 |o.003| 0013 12.0 3.8 270 | 150
9 c | p 3 |910ALLEY| ALLEYTO APPLEGATE C PIPE 220 | 2678 | 2667 | 45 57 la63alz610| 30 [oon1]| 0013 422 8.5 300 122
9 D | E 4 |APPLEGATH  9/10 ALLEY TO 9TH cMP PIPE (50 X 31) 200 2667 | 2656 | 57 53 | 2610 2603 ] 205 | 0.004 | 0.024 30.7 34 37.0 63
9 E F 5 9TH SOUTH OF APPLEGATE | CMP PIPE (50 X 31) 165 2656 | 2645 | 53 29 12603 2596] 205 0004 0024 319 3.5 7.0 5.1
.9 F G 6 9TH SOUTH OF APPLEGATE | CMP PIPE (50 X 31) 140 2645 | 2635 | 4.9 48 | 250.6] 2588} 40.5 | 0.006 | 0.024 383 42 52.0 137
J( - I=| 935
T . _ 25-YR
13 A B 1 |12/13 ALLEY| PIONEER TO N OF MAIN c PIPE 620 | 2840 | 2750 | 45 57 | 2795|2693 30 [ o016 0.013 52.7 10.6 1350 | -823
13 B c 2 |12/13 ALLEY|NOFMAINTO S OFMAIN| C PIPE 320 | 2750 | 2730 | 57 58 | 2693|2672 30 | 0.007| o013 33.9 6.8 1350 | -101L1
13 c | D 3 |12/13 ALLEY| NORTH OF APPLEGATE C PIPE 370 | 273.0 | 2675 | sa8 70 | 2672|2605 30 | o0s| 0013 55.3 12 1350 | 797
13 D E 4 13TH | APPLEGATE| CEDAR c PIPE 900 | 2675 | 2622 | 7.0 37 2605 2585| 30 [o.002| 0013 192 3.9 1350 | -1158
' =] 2210
50-YR
NC A B 1 NC HIGHWAY 20 I CULVERT 80 267.3 30 58 18.3 2670 | -248.7
TRIB
I=| 8o
ENC A B 1 ENC HIGHWAY 20 c CULVERT 60 2717 T =1 a0 | 79 | 302 50-YR
ENC A B 1 C ‘CULVERT 60 271.7 4,0 6.8 21.6
ENC A B 1 C CULVERT 60 271.7 4.0 6.8 216 | 825 | 170 | -345
ENC c | b 2 ENC JAMES CMP | CULVERT (30x36) 60 268.6 ‘ 35 6.9 41.1
ENC c | p 2 STREET CMP | CULVERT (30x36) 60 268.6 . 35 6.9 a1 | 823 | 150 | -:27
ENC E ¥ 3 ENC MIDWAY BETW CMP | CULVERT (24x42) 60 35 6.9 411
ENC E F 3 JMS/APPGATE CMP | CULVERT (24x42) 60 3.5 6.9 411 | s23 | 150 | -627
ENC G | H 4 ENC APPLEGATE CMP | CULVERT (30x36) 100 263.8 ] 40 7.0 50.0
ENC G | H 4 STREET CMP | CULVERT (30x36) 100 263.8 . 4.0 7.0 500 | 1000 | 1540 | -54.0
| L=| 620

APPENDIX D COMPUTATIONS FOR FUTURE CONDITIONS - . 10F1
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CITY OF PHILOMATH STORM DRAINAGE MASTER PLAN
BASIN ID NODE ARGED FLOW CONDITIONS (outlet control) EXCESS
(Qutfail |FROM, TO | LINE LOCATION '~ | HEAD- | LOSS | VEL- | Q- CAPACITY [STORM| CAP-
Name) NO. | ALONG FROM TO &R | WATER OCITY FLOW | ACITY

(fty] ELEV. (ft) (ft) (ft/sec) {cfs) {cfs) (cfs)
, 25-YR
6 A B 1 | ADELAIDE| NORTH OF PIONEER 11.0 673 |
6 B C 2 | ADELAIDE| NORTH OF PIONEER 22.0 75.4
6 c D 3 | ADELAIDE AT PIONEER el 22.0 9.7
6 D E 4 | BACKLOT | PIONEER TO DAMPIER &l 22.0 51.0
6 E F 5 | DAMPIER DAMPIER - o 22.0 1431
6 F G 6 | BACKLOT| SOUTH OF DAMPIER 22.0 63.1
6 H. I 8 SPRR CROSSING 33.0 14,7
6 | K 10 HW¥36 ALONG HWY 20 36.0 7.8
6 K | L 1 HWY 20 ALONG HWY 20 36.0 241
6 L M 12 HWY 20 ALONG HWY 20 36.0 3.2
6 M N 13 HWY 20 CROSSING 54.0 -20.8
25-YR
9 A B 1 | 910 ALLEY MAIN TO ALLEY 27.0 -15.0
9 C D 3 | 910 ALLEY] ALLEYTO APPLEGATE .- 30.0 12.2
9 D | ' | 1 |APPLEGATH _9/M0ALLEYTO9TH & 70 | 63
9 E F 5 rH SOUTH OF APPLEGATE i i} 47.0 -15.1
9 F | ¢ | s 9TH SOUTH OF APPLEGATE ;7 52.0 § -13.7
7 :
) 7 25-YR
13 A B 1 |[12/13 ALLEY| PIONEER TQ N OF MAIN L 135.0 -82.3
13 B C 2 }12/13 ALLEY{ N OF MAIN TO S OF MAI 135.0 | -1011
13 C D 3 |12/13 ALLEY| NORTH OF APPLEGATE 135.0 -79.7
- 13 D E 1 13TH APPLEGATE| CEDAR : 135.0 -115.8
50-YR
NC A B 1 NC HIGHWAY 20 3.0 5.8 18.3 267.0 | -248.7
TRIB
ENC A B 1 ENC HIGHWAY 20 4.0 7.9 39.2 50-YR
ENC A B 1 4.0 6.8 21.6
ENC A B 1 4.0 6.8 21.6 825 | 117.0 -34.5
ENC C D 2 ENC JAMES 3.5 6.9 411
ENC C D 2 STREET 3.5 6.9 41.1 923 | 1350 52.7
ENC E F 3 ENC MIDWAY BETW 3.5 6.9 41.1 |
ENC E F 3 JMSIAPPGATE 3.5 6.9 411 823 | 145.0 -62.7
ENC G H 4 ENC APPLEGATE 4.0 7.0 50.0
ENC G H 4 STREET 4.0 7.0 s00 | 1000 | 154.0 -54.0
|
10F1

APPENDIX D



19935 YIGE | IS9MINOS | §
19945 WIST | IaMymog | ¢ (jo | T

13905 ILT | Isemymos | ¥ JO | [

65E°0 91 £1L g8 | S4 586 | 0F |- | ST Jsamymog | ¥ [§o i 1
05T'0 008 L |o0g|-| st 1gemynos | § (Jo| 1
0850 0001 %6 |07 |- | ST S iseMIneg | % [§O | I
0240 009 00c[00L] SPOL |O1|-| ST [09mspor | semymog | p Jo | 1
800c |09 |- Is2MpNOS | § (JO| T

5T 69T |05 |- | €I fsempnog |7 (Jo | 1

osT 0's 00E | 00F S&EL |oF |- | I 1Isamynog | § (jo | I

095 032 gg9 |og |- €I IsaMyIn0g | B (J0 | T

008 00z e loz|-1 €1 IBaMYIMOg | § (Jo | I

00T 087 |oOr|-| €I sommog | § 130 |

0% 08 8.0 |8 |-| €I jsasapmog | § [J0 ' T

LT | L |-| g1 )saMIPICN | P [Jo | €

STIL |9 |-| € IsamIpIoN | 7 (30 | €

0T &9 | g |-| € [ ysampmog | § |0 T

iz | % |-| £t JsomuyoN | F (Jo| €

ITee [ € -] €I somuIoON | F |30 €

0o0g ree |z |- e 1IPIMIPNOS | §JO . |

0L 086 | I (-] €I [3ensuier | 1samproN | ¥ [Jo| €

3208 LT | IS9Mpnog | ¥ [jo T

00E gz9z (09 |-| 6 samyinesg | ¥ (Jo | 1

07L0 008 00T 889 [0S |-| 6 sampnog | (30| I
00£°0 0001 ¥6O0L L0V |-| 6 sompnog | F ly0| 1
0520 0°00T. 88701 |02 -| & 1Iamymog | F 1j0 | I
0850 0"001 £ |o0T|-| & samynog | § 130 | I
6 | wongws | samymog | ¥ 1

0c 091 9 J5amMIIN0g 101
9550 §LE 54 g5z {og|-| o jsampnog jo |1
S0 0's 005 | 059 811 |0z |-| 9 sIMUINOg Jo 1
05 65TL 9 IPIEPEPY | ISdmyinog 15

&1 M) 080 | oo | S20 | S20 | S50
‘330D MAH [HAW | A1 2y uondiosag
N [ Bound §TH | IT | T §-dNn [ J IH|IT[Y/O[ O [ d [ €d ({24 | I |¥O | €D 12O | 1D (I uisey UORE’07] prerpendy
pauozUn) eIgsnpuy [epuapIssy  freriswmod rersnpuy [eDUapIsay (DI Iy | [ ] B
spwysicl Burvoz Lunoy) uojusg SPISI 3uTuoZ A31) - YrewoinyJ ﬁa.mmamumwz agdeurel ggmﬁﬂﬁaﬁm

U013 ‘asn) pue] Junsxg NMOGVIAL 450 ANVT ONLLSIXHE - 4 XIANIJIV




jseayInog

yo |z

or |- ! H4 ¥

0°00F 99T 0% |- Jd seaqanog | § (30 T

0°00E 6L€T |05 |- 44 seAyIMOS | § (Jo| ¢

0°00E 1€z |09 |- | 44 seapnog | § (jol g

0'00L g9e loz|-] 34 IsTAINOS | ¥ (JO; T

0001 TEF (0§ |- J44 | ukepmog | jseapnog | ¥ [j0 T

008 TELT (06 (-] 44 “Ied iseapno ¥ |30 T

IFT | 0T - [DNM IsemMymog | § [§0 | I

0’0 ITS |6 [~ |DNM ysampnog | f (30 | I

0'6 oL 58 |8 |- |DNM ysemipnog | F 1301 T

00 60 | 4 |- |DNM jsomipmos (¥ Jo . T

0T | 09 0ze FE9T | 9 |- |ONM Jsemipnog | § o JOo i g

56T <y §T0Z | S |- |DONM jsomynos | § Joi T

0°ST | 0'9g 0'6 L9 | F |- |DNM | 21D JsamMynes | § [J0 | T

0z 0s | 02 SFIZL | € SOSN/MN | ¥ [0 ¢

o0 696 | T SOSN/MN | F [J0 | ¢

00 egest | I SOS/MN ' ¥ |0 ¢

£ SOSNAN T |F0| ¥

€1 SOSNAN | ¥ |30 F

oS um.mm—._.ukcz ¥ “wc 4

0s yseYON | T (JO F

§z o' §TE 0871 |8T|-| DN sompnog | ¥ (Jo | T

09 | 0°%5 99 |9T |- | DN [ osEApMOS | F |0 T

0sT oee 8T'€0Z |¥T |- | DN P aNas LB

00€ | 0709 00T 081 < |-t DN sgayinog ¥ |30 T

0oL 0'6 0T gLL0T (0T -] ON seapnos | § (30| T

09 055 1021 |8E[-| DN ysesynog | § [Jo | 2

008 08T | 0ZL 68 |91 |- | DN 1samMyImog | F |J0 | T

00 0'0% iz (¥ | ON jsammog | b (0 | I

059 05§ PEFL |TI |- | DN Jsamymog | § o Jo | ¢

00% 0°SE | 05T 8SFT | 0T |- | ON ysammnos | § (J0 I

08 09T 05'sT | ¥ |- DN samuypoN | F (70| €

0'sT 0§ LETT | £ -] DN IMUPON [ F [0 | €

oe | 00 S8y | T |- DN 01D IBIMUBON [ F (JO | €

IE8SF | I [-| DN | uomaN | SOSO/MN | ¢ [0 | €
08’0 g0 S50 ¥ 06’0 Q40 | S8°0 | 08°0 | 06°0 7
B3RO0 AMAH AN ¥an sIDY uondiosaq

ZN | Bound {1H | 11 | dI S-4n 2| D I | 1T [9O0| 0 | d]€d |[ca|rd|#D|€D|2D11D Qr useq uogedoy | juBIpEn(y depy
pauozun) [eLsnpuy TeQuapIsay eIDWWo)) [ernsnpuy [ERUSPISaY [RIJI U] _ _ _ 7 _ _

sPWsi( Sunioz fumo) wojuag spmsig Suruoz A1) - yrewomyy 1 19} EUTR(] WHOIS R WO 4

JuadIag ‘asn pue Junsixy

NMOOMVIYG 35N ANVT ONILSIXH - 4 XIANIddV




T

1sEAYINOG

0ET0 I

BEED (1 74 [iray ¥ OF'€0T |0Z |- | DNI TOIMIN iseaynog
09 1oy 3sed  (SOSVAN/AS
00170 00 AL jsellInog
jsaMIInog
IseNInog
00%0 eIy jseaynog
SIL°0

POOMIINOS | JSENINOSG

0E0 MD

503 SL0 | 550 3 OF0 § 060 | SL0 08°0 | 0£0 | 5970 | SL0 ) 0C0 | 520 | S50 | OO | 070 | §8°0 | 0870 | 0670
HE0D HAH [4a; 9a Sy uondisa
Zn | BOMMYHIH | I1 | 41 €40 [) J IH|ITO[O | 4 fed |2 | T¥ |FO €D 12D | 1D (f utseq UoyEDO] jueIpEn()
pauozur) [eLsnpur epuaptsay  fewIaunuo)) leLgsapuy 1EQUapIsay [BIMEQUIUIOT) % _ _ .

spIsd Sunioy Auno) uojusg spmsLg Suruoz H1D - ey ISEIN 28 L0y RERIOI.

Ju2dISg “9s[] pue Sunsixg NMOMIVIET 481 ANVT DNLLSIXH - 3 XIANIJddV




39 68 5 j= 4 oF P9EI-IOCL [ by f2a] faa) 60 il F¥g 2769 620 6LET 09CT-108E
BL 71 T 6 [] 09€L 857 eer | 0T BT [+ osL 6L §ST z 006" £g 8170 ot 09¢t

24 £ 9 fad j£2 GSE1-E0sL 801 60 [0 €L 2 008 ML Rt [£%4) £L0T NSeL-LIET
14 £L 44 01 [ 0SEL 85T £ Fiixd 841 0971 0oL 529 L9 T 0038 ) 2] 691 1354 8

£4 59 8¢ 52 22 OFET-LOET e j244 8670 50 &2 o0F &I '8¢ e 5061 OFEL-TULL
£2 1z [:11 91 L OFEL 85T €T 20T 821 09 001 9°¢ 9'g [ 059 e 050 A OFET

4] 55 & r Fi3 NeeI-IosT o Lt 860 G 4] fiaii 8r 6'6F 670 TELL OLET-T0LL
oL 6 8 Z Ed 0£ET 85T €7 0T 81 09'L 001 L1 LT Z 40T 6’ 950 69 OEET

3 9¢ 4 <4 se 0TEI-IOET 4 I [1in4 60 %N 'St 2798 Loy 870 £09f HTEL-LOFL
9 g g ¥ t 0Z€1 85T ££7T 0T BLE 091 001 FALR L1 € O0€ T FA4h1] € 0ZE1

4] £S5 £t oz 9g 01£I-I0SL [T g 171 ort 760 wn 0°5¢ 4 LE0 0E9t OILL-10EL
¥ ¥ € € z 0TI 857 €62 20T 8LT 09’1 0oL [ [/} £ 006 [ 8 S50 9T O0TETL

8¢ 14 ¥ 6t g¢ S0CI-I0CT 85T T oIt zen ) 05E az'o Z09L BGCLI-TOET
14 LI £ 4 13 BOCTL+LOET+90CT 204 9¢°x fing ] 20'L 5 00g 611 9z'0 P oF Q0L L+LOCTHI0LT
Fad st ¥ It 114 SOET F:10rd Era4 86'L 4L 1 0Ll [ z 0571 9 €0 80T BOET

o 7 2 i 9 LOEI+INET G6'L 59 0sr [4 144 0oe [14 orn 9'5T ZO0ET+IUET
8 L kd s H LOEL 852 EET 0T sl | oyt 0L 8 Z 000°L 0E £T0 L LOET

5 [ i3 ¥ £ o0ET by 4 €€ 207 84T »1 001 001 T 00z'L L4 FAN] £71 90€T

¥z s 61 9 ¥ ZOCLYLOST 691 081 vt FUE 00'L [ryera it LT 0es TOEL+IOEL
9 ¥z 53 81 91 TOET €% 01z L oL [543 0l £l 4 0091 ZIL 0 TEE Z0€1

g L I3 9 g TOEL 87 | €57 LT 8T 031 0ot 0L I 05T e 910 86L T0ET

44 61 ! st €I CHET+POETHE0ET se'r [ 1884 w60 zEn ! &'9f 9z 809 LOCLHFOCIHEOCL
9 5 5 3 ) SOET 852 ££T 07 TR ") oot €8 T 000°T T €0 g9 S0ET

£z 54 34 97 [ FOST+EOET £9°1 (74 €L Pl are st 8¢l gTo P 24 FOCLHLOCL
Iz 34 fas I £L $OEL 182 e 587 09t | [rak z DSST e £0 e FOEL

14 oL [ g L £0EL 1£'% oLz 8L 05t 11,88 g7L z 005T % s10 Z'EE SOEL

" 098016

9972

I'ge

0

096-916 8Er ] ore {32 Pt §°TF 250

oL 6 8 L 9 096 ST 52T 8671 (1148 6L €L £11 < DSE'T Y 9T’0 096
59 L 4 7+ 6% 056016 9T 05T [ 4 144 wrr 0'st 6°€T 188 00 g¢ee 086-01L6
¥ oF £F LE £ 056 85T €€T 07T 8L 09T 001 o0g oy £ 006 802 zL0 692 0s6
B 0g s £ i PEVZ60C60L6 08T &L 05’1 s a4 00T 681 6L1 LX) 9'9Z 0P6°0TEOE6'OI6
£7 [£4 61 gt hid DE6+ITE BT €T | 40T 841 20 0or L9 06 90 £EL UF6+0T6
L4 L 9t L 7L o6 85T ££T 20T 821 091 001 6'€ 6'E € 004 &L 040 601 0F6
£ € £ 4 z fir 25'T £ LT | 81 09'T [ixi] 8 Exd 8T [ 008 €1 450 ¥t 0Z6
£ e i £ Iz 086+0L6 oz 44 06L 7L 8FL L Fara S G'FL 650 eT HE6+016
@ §E it §1 £L 0E6 85T £ET 0T 81 o1 001 L] k- [ 008 '8 SL0 601 0ge

& 016 €T | L0T 06

COFL

0E9°0FI0790DLY

DEYDESDZIOY 0or
€ € Z T z 0E9 8572 09T 001 g g'c 7 004 L 9%0 9z 0£Y
&% 0 9z i 0T or ULy E'L L | 8o S0 o6 [ 454 LT 00 FEEL 0F90T0L9
i ¥ z Bl 9 019 691 | DST | SETT 00T [exra 114 0sg T 000°E ToT S 9°60T 019
[ fvs 74 gL 44 GC9+019 SIT 6L Wl 44 0°cE FAr o1 SE0 I 24 QT9+ILY
3 L 43 6 ] 029 :Cd 5354 i 09T 00L [: 94 7 £ 0051 FA S0 #1L 029

0oL

sale

cyo

xS

I wno "~ jeaq ssapIun
oot | s | s | ot | s} T Tar oot | os [ sz [or | g | e oo popenuauod R R . O a
(8 2U0Z LOCIO) SI7 “MO[] YEad unng T Tuseg "1 (souoz roao) ur‘Amsusny | aL+aL paerl | joamy |Amopa | wiuey [dxeary| D ey iseq

018

NV YLSVIN IDVNIVEA WHOLS HLYAOTIHA

FENLUALIDOTIA PUE D ZIONMYE NI IONVHD) SNOILIANOD 381 ANV ONLLSIXE *SNOILV LIdNOD MO WHOLS MVad -3 XIANIAdY




=24 [ 8 ol 48 97 08 9N e | owre | Bwoe | eew | g0 00z B9 £eTr FUO PEOG 9208 "HEON
177 €9 9% 6F 34 9ZIN 60T S6°C T 051 el oSL 9'p1 9'BL £ §29T £2¢€ &%°0 799 9QZON
16 153 £2 <] 88 0EINHICIN aa't 680 Q] 890 ' 0'sg Faras) e [14] ¢'aes QEON*IEON
£E 0 9z £ 0z 0£DN LU L [ I+ G B g 8 00z 6L FHL € 005°¢ LT £1°0 0'TET 0EDN
Tt 68 g 89 09 9€DN ¥l 1z orL 2y w0 se £'EE £ ¥ 0008 ¥EL 1] N1] 0°904 9EDN
i 58 23 £ 65 BINMBTPIIN'GLSEONM | 691 o5t gg€r | it 007 et ere 285 £F0 LGEL | BONMBTFIIN'BLSFINM
T 1 i T i 6INM €T | 0T 8271 091 oot Le | ¥4 T 05z 50 o0ro 18] 6IONM
66 % 62 EE 88 STONPLINSLSFINM §9°F G577 SEE LI T rsT LT £'88 S¥0 9OEL FTINFLINGLLEINM
8 g 4 3 § 8TION 85T we e | 8T | 091 oot gL g4 z 006 £t 9z'0 L S2ON
S0I £6 2y F4 29 FION-SZSFINM [ 6 0s's gel £ 06T 861 088 LEQ 8LIL FLIN-GLEEDNM
15 9w 1w S€ e FIDN 85°Z Pora 0T 8T 09T 0'0Y 001 ¢or € 008’1t L6L €470 1'iZ FLON
9 ve oy 9% o 8L EINM 061 691 | oel oL | £t 00z 6T Foc B6E0 08 840 BONM
ey 5F o £ ze SINMAFINM [ 597 gy [ £t 00T 6L 987 70 £69 BINMAFINM
€ £ z z T SINM 85T ££7 407 LT 09'L 001 €L €L < S8 TL €10 a'g SIONM
£9 88 is g 6€ FONM we are S8T 04 2 a4 gL gL S7L £ 08Z°T ¥iZ 8F0 £98 FIONM
1] £t 41 o1 § LOINMFEINM 61 s61 i 7'z 787 o5 9L &9 L0 257 LINMHEONM
T T T 4 T LINM 857 EET £L0T 84T 09T 001 8 s < Erat) S0 0Lo s LONM
91 L It L1 6 SONM 14 STT | 86l | 041 15T oL L'EL TTE £ 000°z £9 €0 £07 SONM
48 283 £01 58 £ QLINM F-TON "-IDNM 704 i w0 2 ] O'GF £'9F para 94 £ fresg OLINM F-IDN 9-LONM
T T 0 0 0 0TDNM 88T €ET 07T 841 0L oot 80 80 20 T 001 0 arro ¥T 0LONM
firdd 344 L0l 28 & F-LIN “9-LINM sI1 i 50 20 (1) (1844 26t 141 £te 9988 F-ION 9-LONM
+y 9 5 22 8f GINM “CTIONM 1 1w 0Kt ECY e e 8L 9r (240 FLEE SINM TTLINM
5T €2 (-4 [:14 9E 9ONM 85T €T 0z 84T 0L 001 A FA g 0SLT 6 FA) €97 IINM
4 gg &8¢ o 28 SONM-IONM YT 4 §6°1 LT are 06z iz g9¢ o rrLe EONM-IINM
o€ BE 0 kL £ EONM [+ 55T L 131 e 44 FACIS L4791 o 000°€ il ST0 SITL EINM
[ g L 9 g TONM 95T gL 0% 241 091 [114) g 8 ¥ 000'7 ve oro LEE ZINM
i3 9¢ 43 8T 57 TONM 85 €7 | 0T | 8T 091 00T 01 7oL ¥ 005°T T 0T'0 67551 TONM
g 28 08 s [37 BON-ION SUF Wi w60 £40 [41] 0'CF acF 9°¢9 i'n TEFY FON-TION
9% L1 jt4 1 91 FON BET | €€ | LT | ST 091 0oL 69 &9 £ 0571 ot 99°0 61 FON
69 ] 4 9 4 CON+IINFION L 2403 £679 - ai] (41 noF &8t £Lg ore 2428 EOINFIINFIIN
L 14 [ g 8 EIN 85T £ 20T 84T 09'L 001 Q¢ 9g £ 0001 Fa ze0 ¥z £ON
9z 9 95 23 [ TINFIIN S8 [ oL B} EEXl rse ey L aro Bons TINFION
14 T O & 8 TIN 88T EET 40T LT o1 001 FOL 0L £ S48 %4 010 'sF ZIN
4t €4 79 28 o IDN [ 09T SEL [2%1 00'( 0'sg 672 [x14 ¥ 008's 2°cH or'0 £9sY TON
5T £2 0z 4T 19 0T6T i ste 261 ot 5T 1842 TI1 'L € 000 oL 0 g 0L61L
€ € € z z i) £+ 4 853 £ET Wz 841 o1 00L 6’1 61 € 0sE 1 S58°0 T [115:)%
24 13 g¢ 6% kot [ ATI Y ey [ Il W 150 e £Ie 88T B 4509 MFGL-0LISL
9€ e 8z 2 w 0F<L a5’z €T | LT 84T 09T 051 gt 0sl z 008°L :§44 980 ©8E [riZ98
133 .4 7 7 [i}4 OLLI-RIST BT L SRT | WL esLy) gl st £91 I'sL 150 Fel OLZL-0I%L
£ £ z [ z 11948 x4 €T | Lt | 81 091 001 £T §T £ 04 T 460 0T 011
£ 27 4 Iz 8r 026 QESL OIS [ard 5671 wr | esL i ST 91 0EL LsQ BT 0ZEL “0ESE VIST
¥ £L 1T ot & fird A 85T £5T | 40T 82T 091 0oL s oS £ 006 ¥'s g0 26 0Zst
61 Zt B3 £I I NESTHOIEL 134 g6 [+ 05y e st 9L g &F'0 ¥4l OCGLHOTSL
£ z z z z peSL T §T'T q6'L 0T ®l 0L £ £1E z 0SE'L 'L ST'0 T4 0£5T
0ISL
FEET | $3Ide | §$3jHuUN
0oL | o¢ sz | ot | s a0 Yoor | es | s ot ] 5 o s ar
(83U0Z 10QO) 8§ ‘Mol Neaguuois | umeg (g au0z 10A0) W Aysweiyy | L Lipopa | wiuay [Dxwarv| O eaTy utseg

NY1d FELSVIN IDVNIVEA WIOLS HLVINOTIHd

(TWILLALLIYTAA PUE D LIONAYNTAONVE Y SNOLLIGNOD 7571 ANVTANLLSTXA ‘SNOLLY TNAAOD MO QLS WVA - § XIOnDggy




0149 05-0649

g B £ 85T ££'T [ &6 00T 1T oroe 80T ordd

9 £ [ 4% ‘0L ‘09 ‘08 ‘0644 2304 i ' £l Pel 2L TIF 0S 02 ‘69 08 0648
$E €1 [ 85T | €£7 09T 68 68 009°L 5'g hj:2l1] EL 0sdg

£z Iz 21 e | oeiT e 821 66 9£°0) f44 0L 0908 ‘0649
¥ £ 4 857 | €T 09T 8T 87T 005 ST 0F'0 9'€ 094

0z 81 7T e oL W 0'€r gL '8 £ g 0% ‘08 ‘V6dfl

z z T 852 €T 09T TT [1/1) 4 60 0%"0 £T 0944

(33 Faj ir ST 0T ety o'rr X7 &L SE'0 | 08d3+0614

i ¥ £ 85 €T 091 A4 13} 4 2T 00 £ osdd

ST 31 3 8L 09t £8 0Do'L 8g w0 jAFA 8 Dedd

'8

453

6L 21 F41 61T | 61 T 0°SI ¢ 1Z'0 0% 0T VIMS
§ L 8T | ee 09T 6 00T'T e ZEo 692 0EMS

st £L BET £ 097 oar 1I'g L5 (1] CEE FEMS+IIMS
8 3 85T | ££7 091 001 9¢ 059 (127 0%0 9L 0TMS

L

0IMS

0 ITOTOLING
0z 1 It 051 31 6IZ 0847 911 £1°0 768 0EDNE
8 PL 05 [E53 P 0oF 6'IF 799 b4 €967 OL 0T 'LEONT
95 05 €€ 69'L L 0g€ 8T 94 0008 76T <10 T'E6l DIDNZ
5 9 28 fil 60t fiZora v e 90 FENL DZINTHITONT
9 95 g€ 10T 2L TP < 0021 64T 9€'0 844 QZONG

TZINA

HZIN QL TTVY Wn§ #8ISL GIIN QL TIV NS
3 [ 17 7T | 10T -1 0FL 005T g'gL L0 LTL0T 0ZON
£97 GET 997 2T BT T8 FEON 0 4 4] 004 0FIE 8I'0 L'IIZE T FLTE FEON
+8LTL 0T ON
+9TN O TIV WS +9LN QL TTY WIS
e %6 99 TP L FEON st | seo 25 005 o8 920k L1 1918 L ¥ CE PEON
f:rd ST i 85T 3x 4 091 L9 2 00T1 L'0T 670 81T TTON
901 b6 o e ' 50 CF &LF ze [44i) CERS Be e BEON
oL 6 79 14 5671, el FiRan 491 000’8 LY £2°0 °e0C PTON
5¢ £89 5 651 ol 00l 05z Yo7 IEF o LI6E TEINFFEIN
£¥ 6g & T 81T EEA 7L 00T°T [L3:11 €10 96eL TEIN
85 4] S€ (34 Fal [AA 2 9FL 9FL 005 99z or'g §°652 TEON
I o ford ey 9571 160 00E 692 e oy} &'SF 8L TEDION
zt 1 Z 1% vy I#L £EL 009'1 s 0€0 [LFAY SION
L 53 LIS 6L'T 5L w®'r st 9'¢T 06T &9°0 &8¢ QEONHTION
14 34 9T 5 24 [0 Lo 00T'L 66 29°0 L OIDN
9T £T 9L 857 €ET [ 68 &8 009L 1oL 0470 £YL TION
851 k404 66 GIDN OF TTV JANS 407} 0929 £5°0 00z L9 £981 £L'o [ialin s GION QL TIV WS
44 ot L 8sc | eee 09T oot 001 00Z°L Ty 90 6'8 9ION
£41 24 26 S50 9270 131} 0oL L9 TR b A Lor0l 9T 0¢ "IEINT

00T

05

{8 2U0Z 1OO) 5] ‘MoL] {ra] ULicig

S

+6INM BT FIONBLGFINM

0oL
(8 3u0Z LOAO) 2y ‘Kisuapy

05

5

FOYEIUAIU])
“joeumy

1924

lua

Jxeary

Sa.de | SSITUN
1SIXd

2

sane

eary

+EINM ST EIINCLEFINM

arl
useg

DOTIA PUE 3 JONAY N1 3SNVHD) SNOLLIANGCD 351 ANV ONLISIXE 'SNOLLY LNdW

NV1d J3LSVIN HOVNIVIA WIOLS HLVINOTIHd

00 MO WHOLS MVid -3 XIANAddY




CITY OF PHILOMATH
Storm Drainage System Master Plan

Sample Storm Drainage User Fee Ordinances

APPENDIX F
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APPENDIX F - SAMPLE STORMWATER UTILITY ORDINANCE (DRAFT)

SAMPLE ONLY (DRAFT)

ORDINANCE NO.

AN ORDINANCE OF THE CITY OF PHILOMATH, OREGON, RELATING TO
UTILITIES AND STORMWATER MANAGEMENT; AMENDING THE PHILOMATH
MUNICIPAL CODE TO ADD A NEW CHAPTER ESTABLISHING A STORMWATER
UTILITY; ADOPTING A SYSTEM AND PLAN FOR THAT UTILITY; AND
AMENDING THE PHILOMATH MUNICIPAL CODE TO ADD A NEW CHAPTER
COMBINING THE STORMWATER UTILITY WITH THE WATERWORKS UTILITY.

WHEREAS, the City Council of the City of Philomath (the “City") has
determined that the City's physical growth and urban development has and will
continue to increase the volume of stormwater runoff collected in and routed through
the City's stormwater facilities and system ("stormwater system"); and

WHEREAS, the City Council finds that stormwater runoff causes property
damage and erosion; carries concentrations of nutrients, heavy metals, oil and toxic
materials into receiving waters and ground water; degrades the integrity of City streets
and the transportation system; and reduces citizen access to emergency services and
poses hazards to both lives and property; and

WHEREAS, the existing stormwater system in the City cannot adequately
address runoff quantity or quality issues; and

WHEREAS, the City Council has determined that stormwater runoff must be
managed in a manner that protects the public health, safety and welfare; and

WHEREAS, the City Council finds that stormwater quality and quantity
problems cannot be allowed to escalate as a result of inadequate stormwater design
criteria, regulation, public awareness or code enforcement; and

WHEREAS, after public meetings on the subject, the City Council finds that the
City's stormwater system must be funded in a manner enabling comprehensive
maintenance, operation and regulation of stormwater through revisions to the City's
existing surface water service charge; and

WHEREAS, the City Council finds that all developed real property within the
City's boundaries, contributes runoff to the City's stormwater system; that all developed
real property benefits from the City's maintenance and operation of the stormwater
system; and that all developed property should contribute to the funding of the City's
program for maintenance, operation and improvement of the stormwater system; and

WHEREAS, a professional stormwater management and engineering consultant,
and staff of the City's Public Works Department, have assessed methods for stormwater

management, evaluated options for improvements and made appropriate
recommendations;
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APPENDIX F - SAMPLE STORMWATER UTILITY ORDINANCE (DRAFT)

NOW, THEREFORE,

THE CITY COUNCIL OF THE CITY OF PHILOMATH, OREGON DOES
HEREBY ORDAIN AS FOLLOWS:

Section 1. A new chapter is added to the PHILOMATH Municipal Code, as
follows:

CHAPTER
STORMWATER UTILITY
Purpose - Findings. The City finds and declares:

(1) All real property in the City contributes runoff to the common
stormwater problem, and all real property in the City benefits from the stormwater
utility of the City.

(2) The development of real property, as measured by the square
footage of impervious surface area, is an appropriate basis for the determination of an
individual parcel's contribution to the problem of stormwater runoff.

Potential Hazard Declared. The City finds and declares that absent
effective maintenance, operation, regulation and control, existing stormwater drainage
conditions in all drainage basins within the City constitute a potential hazard to the
health, safety and general welfare of the City. The City Council further finds that
natural and man-made stormwater facilities and conveyances together constitute a
stormwater drainage system and that effective regulation and control of stormwater
through formation, by the City, of a stormwater utility requires the transfer to the utility
of all stormwater facilities and conveyances and related rights belonging to the City.

Stormwater Management Utility Created - Responsibilities. There is
hereby created and established pursuant to Chapters and ORS, and
Article ___, Section ___ of the Oregon State Constitution, a stormwater utility. All
references to "the Utility" in this chapter refer to the stormwater utility. The Utility will
have authority and responsibility for planning, design, construction, maintenance,
administration and operation of all City stormwater conveyances and facilities.

Property Transferred to Utility. Title and all other incidents of ownership
of the following assets are hereby transferred to and vested in the Utility: all properties,
interests and physical and intangible rights of every nature owned or held by the City,
however acquired, insofar as they relate to or concern stormwater, further including,
without limitation, all properties, interests, and rights acquired by adverse possession or
by prescription, directly or through another, in and to the drainage or storage, or both,
of stormwater, through, under, or over lands, watercourses, sloughs, streams, ponds,
lakes, and swamps, all beginning in each instance at a point where stormwater first
enter the system of the City and ending in each instance at a point where the
stormwater exits from the system of the City, and in width to the full extent of
inundation caused by storm or flood conditions.
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APPENDIX F - SAMPLE STORMWATER UTILITY ORDINANCE (DRAFT)

Utility Administered by Public Works Director. The Utility shall be
administered by the Director of Public Works.

Section 2. A new chapter

is added to the PHILOMATH Municipal Code,
as follows:

Chapter x COMBINED UTILITY

Combined Utility. The City is operating and maintaining a waterworks
utility, consisting of a water and sewerage system. Pursuant to the provisions of ORS
the stormwater utility is hereby combined with the waterworks utility and,
together with all additions, extensions and betterment thereof at any time made, shall
hereinafter be called the "waterworks utility."

Waterworks Ultility - Rates and Charges - Credit - Priority. In the event
that any person, firm or corporation shall tender as payment of water, sewer, or
stormwater services an amount insufficient to pay in full all of the charges so billed,
credit shall be given first to the stormwater utility charges, second to the charges for
sanitary sewer service and lastly to the charges for water service.

In the event that any utility account shall become delinquent, water service may
be terminated by the City and discontinued until all delinquent rates or charges for the
use of the stormwater service, sanitary sewer service and water service shall have been
paid in full. The provisions for collection provided herein shall be in addition to any
rights or remedies which the City may have under the laws of the State of Oregon.

Section 3. The Public Works Department shall prepare or cause to be prepared a
comprehensive stormwater quantity and quality management plan for consideration by
the City Council. This plan shall be presented to Council no later than months
after enactment of this stormwater utility ordinance.

Section 4. Any acts made consistent with the authority and prior to the effective
date of this ordinance are hereby ratified and confirmed.

Section 5. This ordinance shall take effect and be in force five (5) days after its
passage, approval and publication as provided by law.

INTRODUCED: Mayor

PASSED:

APPROVED AS TO FORM: ATTEST:

City Attorney

City Clerk Published: Effective:
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ORDINANCE 1994-19

AN ORDINANCE AMENDING ORDINANCE 1983-2. AN ORDINANCE
REGULATING THE USE OF PUBLIC AND PRIVATE SEWERS AND DRAINS.

NOW, THEREFORE, BE IT ORDAINED BY THE CITY COUNCIL OF THE
CITY OF SHERIDAN, as follows:

Sectign 1: Ordinance 83-2 shall be amended to include the
following:

ARTICLE X
STORM DRAINAGE CHARGE

a. A storm drainage fee shall be established. The obligation
to pay the storm drainage fee arises when a person responsible
uses storm drainage services. It is presumed that storm drainage
services are used whenever there is an improved premises.

B. Unless another person responsible has agreed in writing to
pay., and a copy of that writing is filed with the city, the
person paying the city's utility charges shall pay the storm
drainage fees, If there is no water service to the property or
if water service is discontinued, the storm drainage fees shall
be paid by the person having the right to occupy the property.

c. When establishing fees for storm drainage service the
Council shall:

1. Establish a monthly rate for a single family unit,
which rate shall be applied to residentially used property based
upon the number cof dwelling units, and which rate shall be the
rate for an equivalent residential unit, and

2. Establish a monthly rate for all property not included

in subsection C(1) of this section, based on +*the amount of the
property's impervious surface.

a. For each three thousand square feet of impervious
surface, as determined by the City Engineer, the said property
will be charged the rate for a single family unit, The minimum

service charge shall be that established for a single family
unit.

b, The storm drainage fees for a mobile home park
shall be established at the rate of one single family unit per
space.

C. The maximum charge for a multiple-family building
or facility shall be limited to the number of multiple Family
units on the property multiplied by the charge for a single
family unit.
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D. When required, area measurements may be determined from
records of the county assessor or by the City Engilneer,

E. A responsible person may apply for a reduction or elimination
of the monthly charge for storm drainage service through submiss-
ion of appropriate evidence to the City Engineer. The applicant
must show to the Engineer's satisfaction that:

1. The square footage of impervious surface was miscalcula-
ted for the property; or

2, All storm water from the property is being discharged
directly into the South Yamhill River and not into the City
drainage system.

Any reduction or elimination given shall continue until the
property is further developed or until the City Engineer determi-
nes the property no longer gqualifies for the reduction or
elimination granted. Upon further development of the property
another application may be made by a person responsible. Any
applicant aggrieved by the City Engineer's decision may appeal to
the City Manager by filing a written request for review. This
must be done no later than ten days after receiving the City
Engineer's decision. The City Manager's decision shall be final.

F. The rate of a single family unit shall be established at
$3.00 per month.

Section 2: The Council desires and deems it necessary for
the preservation of the health, peace and safety of the City of
Sheridan that this Ordinance take effect at once, and therefore,
an emergency is hereby declared to exist, and this ordinance
shall be in full force and effect from and after its passage and
approval.

PASSED by the Council of the City of Sheridan this day of
. 19%4, by the following vote:
AYES:
NAYS:
Approved by the Mayer this = day of , 1994
Mavyor
ATTEST:

City Recorder




