Chapter 1

OBJECTIVES OF THE STUDY

INTRODUCTION

This section of the Study presents the objectives and goals of the Woodburn Storm Drainage
Study including issues pertinent to the City and its managers and decision-makers. This Study is
to be used in context with the land use and planning decisions and documents in effect at the time
of the Study’s creation. As development and environmental conditions in the study area change
and objectives concerning growth patterns and land use change, the recommendations of this
Study should be revisited and either confirmed or modified to reflect the new situation. This
Study was developed between 1996 and 2001. While the general information and proposed
recommendations for this Study have been updated for the year 2001, the hydrologic and
hydraulic modeling is based primarily on data and assumptions made for the existing conditions m
1996. Specific information about the storm water system can be obtained through the City Public

Works Department including results of a storm system inventory conducted in 1999.

REPORT FORMAT

This study outlines the storm drainage system capital projects that the City of Woodburn will need
fo implement soon. It also identifies capital projects that should be incorporated mto the City’s
Capital Improvements Program (CIP) as development and growth require their implementation.
All of these projects are needed to maintain a high level of runoff control while protécting public
and private structures and overall public health, Since the City is served by two natural
drainageways, Senecal Creek and Mill Creck and the two drainages have separate contributing
areas, many of the report sections are formatted to discuss each drainage separately. A review of

the detail of the table of contents will assist the reader in finding specific information about
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drainage facilities, ranoff quantities and recommendations in each basin.

OBJECTIVES OF THE STUDY
The following objectives outline the basis for this Study and are used to guide the analysis and

decision process in arriving at the recommendations for drainage system modifications and

improvements.

1. To provide a methodical and documented guide for development of storm

drainage facilities in the City

a. by identifying problem arcas that currently exist in the major drainage facilities.

b. by identifying potential problem areas that will become worse with development

pressures.

c. by providing guidelines for future development and supporting storm drainage

facilities.

2. To protect public and private property from flood risk

a. by identification of areas which frequently flood

b. by proposing system improvements to mitigate conditions which contribute to

flooding conditions.
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¢. by selection of facilities which will convey storm water quantities deemed by

the Study to be beyond the reasonable risk.,

3. To minimize the public and private costs of drainage facilities

a. by optimizing use and conveyance capacity of existing facilities

b. by routing storm flows through natural channels, taking advantage of the

capacities of those facilities.

c. by making recommendations that will provide maximum benefit to the public

while minimizing cost.

d. by retaining natural drainageways in lieu of constructing structural systems in

their place.

4, To make optimum use of the existing drainage facilities

a. by identifying natural flood storage areas and preserving and enhancing the

capacity of those areas for similar use in the future.

b. by routing storm flow in a manner that takes advantage of the natural carrying

capacity of existing drainageways.

¢. by identifying critical elements of the existing manmade system and allowing for

their continued preservation and maintenance.
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3. To ereate a system of drainage facilities that will convey design storm runoff

safely

a. by creation of a hydraulic model of the drainage system

b. by identifying those areas where storm runoff detention can safely be routed

and stored during periods of high storm runoff.

6. To create a drainage system that will minimize maintenance and repair costs

a. by identifying opportunities to maximize the use of public rights-of-way for

drainage routes.
b. by recommending drainage facilities that lend themselves to ease of
maintenance and repair.

7. To provide a sound planning decument in the form of a Detention Policy to guide

future development within the drainage area

a. by creating a document for public review which will guide development of

drainage facilities as the City grows and expands its service area.

8. To provide floew and water surface elevations and related data for Senecal Creek

and Mill Creek for the 25- and 100-year flood conditions
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a. by modeling the hydrologic conditions in each drainage way under estimated

peak runoff conditions in each drainage watershed.

DEFINITIONS

Build-out Impervious Area - The estimated impervious area associated with full and complete

development of the parcel in question when the land is developed as permitted in the City’s
Comprehensive Planning Document, Parcels considered may be undeveloped or under-developed
parcels of land or acreage within Urban Growth Boundary.

City - City of Woodburn, Oregon

Concentration of Flow - The natural or created diversion of overland flow into a pipe, ditch,

channel or other stormwater conveyance.

Datum — All references to flood elevations are based on the National Geodetic Vertical Datum of

1929 (NGVD29). Use of other datum should be adjusted to the NGVD 29 base.

Drainageways — are located on public or private property and specifically classified as follows:

Primary - A major drainage system serving an upstream arca of 150 acres or greater,
some or all of which are located within the City’s Urban Growth Boundary. Specifically,
Primary Drainageways include Mill Creek, the Stubb Road Tributary of Mill Creek,
Senccal Creek and the East Tributary of Senecal Creek and other major drainageways as

may be determined by the City.

Secondary - A natural, or manmade, stormwater conveyance system which collects

stormwater from a land area of between 50 acres and 150 acres including all upsiream
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areas. Typically, secondary drainageways are small tributaries to Mill Creek and Senecal
Creek or their Primary Drainageways.

Local - All other water routes not classified as Primary or Secondary Drainageways which
carry stormwater or natural runoff. Typically, these include culverts, storm drains, ditches

and other facilities which carry flows originating in an area of 50 acres or less.

Floodplain - The area within and adjacent to the City’s primary drainageways, which is inundated
by the 100-year runoff event, also, referred to as “Special Flood Hazard Area”.

Floodway - See City of Woodburn, Ordinance No. 2018, Section 2 and Section 3, dated March
27, 1989. (Ordinance No, 2018 can be found in Appendix ‘B’ of this Study.)

Floodway Fringe — The area between the floodway and the boundary of the 100-year flood is
termed the floodway fringe. The floodway fringe encompasses the portion of the flood plain that
could be completely obstructed without increasing the water surface elevation of the 100-year

flood by more than 1.0 foot at any point.

Natural Drainageway - Any well-defined conveyance of stormwater which is not manmade.
Alteration of any natural drainageways by diverting, culverting, armoring, deepening, or other
similar activity does not change the category of such features, unless all, or nearly all, natural

characteristics have been replaced with constructed facilities.

Overland Flow - Stormwater runoff which flows across sloping land in a diffused, non-

concentrated manner.

Pre-Development - The existing, natural hydrologic condition of a site immediately prior to

development or improvements.
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Private Stormwater Facilities - Any stormwater facility which is not owned, maintained or

operated by the City of Woodburn or any other public agency.

Post-Development - The hydrologic conditions of a site following development or improvements,

including any new street or sidewalk construction.

Public Stormwater Facilities - All natural drainageways; also any stormwater facility which is

owned by the City or located within a public utility easement, or public storm drainage casement
that is granted to the City, but excluding any storm drainage pipe which crosses such easement for

the specific purpose of serving private property or properties.

Stormwater Facility - Any man-made stormwater collection, conveyance or detention facility,

including culverts, storm drains, manholes, catch basins, inlets, detention pipes and ponds, ditches,

channels and swales, ownership of which may be public, private or shared.

Storm Return Frequency - The frequency that a storm of a given magnitude is statistically likely

to oceur, e.g., a 25-year storm event is a storm of such magnitude that has a statistical chance of

0.04 of occurring during a particular year.

System Development Charge — System Development Charges (SDC’s) are fees charged in

accordance with state law as implemented through Council-approved ordinances. Charges and
fees are levied on new development in proportion to the impact on public facilities created by the

development.
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SUPPORTING DOCUMENTS

Documents used as reference in the preparation of this Study include the following:

¢ Comprehensive Planning Document, City of Woodburn, latest revision

¢ Zoning and Land Use Maps, City of Woodburn, latest revision

¢ Storm Water Management Plan, City of Woodburn, Robert E. Meyer Consulting Engineers;
October, 1978

¢ City of Woodburn Flood Insurance Study (FIS), Federal Emergency Management Agency
(FEMA), 1974

# Storm Drain Inveniory, June 1999, Crane & Merseth Engineering/Surveying (Appendix A)

¢ City of Woodburn, Ordinance No. 2018, Council Bill No. 1138, dated March 27" 1989
(Appendix B)

¢ City of Woodburn, Senecal Creek East Tributary Capacity Analysis, Oakley Engineering, Inc.,
March 1994 (Appendix C)

¢ Elevation and Cross Section Surveys along Mill & Senecal Creeks, DaHaas & Associates,

various dates
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Chapter 2

WATERSHED DEFINITION

INTRODUCTION

Woodburn is situated primarily in the drainageway of Mill Creek and Senecal Creek. A very
small portion of the City drains to the Pudding River, however, this portion is so small that the
characteristics of the Pudding River watershed do not impact the analysis or findings of this
Study. This section of the report describes the general characteristics of the watershed that
contributes storm runoff to the Mill Creek and Senecal Creek drainageways as they cross the
City’s service area. It also includes areas within the City that contribute storm runoff directly to

the (w0 streams.

The City of Woodburn is the municipal agency with direct responsibility for storm water control
and planning within the City’s legally defined limits. The City of Woodburn does not have
jurisdiction over all the lands located within the watersheds of the two major streams or that
impact the drainage facilities within the City’s control. The areas of the Senecal Creek and Mill
Creek watersheds south of the Woodburn city limits are located within Marion County which has

land use jurisdiction in the watershed.

Characteristics to be described include definition of the study area, annual and seasonal rainfall,
topography, major natural features, soils conditions, current and projected land uses, and a

description of the drainage facilities that serve the study area.

STUDY AREA DEFINITION

The study area for the Storm Drain Master Plan is comprised of the area within the city limits,

the Urban Growth Boundary and those areas immediately surrounding the City which contribute
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runoff flows to Mill Creek and Senecal Creek upstream of the City. This comprises

approximately 9447 acres.
Location

Woodburn is located in the French Prairie area of the north Willamette Valley approximately 25
miles south of the Portland metropolitan area and 12 miles north of the City of Salem. Two
major highways traverse the City; Interstate 5 along the west side of the City and 99E along the
east side of the City. Both routes run generally north-south through Woodbum. Oregon highway
214 is an east-west route through the City, separating the northerly third of the City from the

south areas.

In addition, the City is bisected by the Southern Pacific Railroad main line. The railroad extends
north-south through Woodbum and parallels Front Street through the City. These major

transportation routes create a significant barrier to surface water flows.

The study area used to develop this Master Plan is shown on Figure 1, Senecal & Mill Creek

Drainage Basin Boundaries. The major features mentioned above are noted on this figure.
Natural Drainageways

Two natural drainageways cross the Woodburn study area from south to north. These are
Senecal Creek along the west side of the study area and Mill Creek which bisects the City. The
most easterly side of the City can be considered in the Pudding River watershed as small portions
of the City generally (east of highway 99E) naturally drain to that watercourse. A few storm
drainage facilities constructed and maintained by the City are routed to the Pudding River. These
are small systems and are located so as to have little to no impact on the remaining natural and

man-made drainageways located in the City.
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Comprehensive Plan, for the land use plan as of June 2001.

2. Rainfall is assumed to be constant throughout the watershed for the design storm used in the

calculations.

3. Existing impervious areas were computed from aerial photos of the Woodburn area taken in
1994. Estimates of future impervious areas are based on these aerial photos where similar land
uses and full buildout of areas existed. (Note: More current aerial photos were taken in April,

2001 and are available at the City of Woodburn, Public Works Dept.)

4. Model parameters such as soil types within each basin and subbasin are taken from the

relevant publications prepared by federal and state agencies.

5. The design storm used in this analysis is the 24-hour storm with recurrence intervals of 2-, 5-
25- and 100-years. Recurrence interval or annual probabilities of storm occurrence is as follws:

Recurrence Interval (Frequency) Annual Probability of Occurrence
(years)
2 0.50
5 0.20
25 0.04
100 0.01

It is apparent that the annual probability is the reciprocal of the recurrence interval indicating that
Jarge stotms occur with less frequency than do smaller storms. A key assamption in
development of the hydraulic analysis is the degree of protection from floodwaters that the
community wishes to assure balanced against the ability of the community to pay for that added
protection. It 1s also prudent, from a public works management point-of-view, to plan for
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maximum return on investment knowing that the community cannot practically afford to protect

its property against all conceivable storm events.

Years of experience by communities like Woodburn has shown that planning drainageway
facilities to convey storm runoff with a recurrence interval of 25 years is an affordable goal while

providing reasonable flood protect‘ion.
MODELING AND ANALYSIS BASIS AND ASSUMPTIONS

Figure 1, Senecal & Mill Creek Drainage Basin Boundaries, shows the entire study area
including the portions of Senecal Creck and Mill Creek that flow through the City of Woodburn.
The study area boundary is set by topographical features. Since one of the stated purposes of this
Study is to determine the existing flow and water surface elevations in each stream during
specified runoff conditions and, from that create a plan, definition of the study area itself is very

important.

The most current hydraulic information currently available for Senecal and Mill Creeks includes

the following reports:

1) “City of Woodburn Flood Insurance Study (FIS)”, Federal Emergency Management
Agency (FEMA), 1978§.

2) “City of Woodburn Storm Water Management Plan”, Robert E. Meyer Consultants,
October, 1978.

Since publication of these two studies, several significant changes have occurred which affect
hydrologic and hydraulic conditions in Senecal Creek and Mill Creek. The primary factors
which account for differen‘ces between this Study and previous flow and tlood profile
information published for these streams are:
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1. Impervious area increases: Flows calculated in this Study account for increases in
impervious areas due to development which has occurred between 1978, when the

previous dratnage master plan was developed, and 1996,

2. Additional downstream flow constrictions: A privately-owned agricultural structure
on Senecal Creek located about one mile north of Crosby Road restricts flows and causes
water to back up into the city limits. Neither previous study calculated the impacts on

upstream water levels resulting from this structure.

3. Modifications to the Oregon Electric Railroad embankment: Flood level
calculations on Senecal Creek assumed there to be no breaks in the top of the berm at this
abandoned crossing structure. Field observations indicate that a 60-foot wide portion of
the earthen structure crossing Senecal Creek has been excavated to create a high water

overflow channel at the eastern end of the structure.

4. Senecal Drive Crossing at Senecal Creek Estates: This culverted road embankment

across Senecal Creek was not present during the time of the earlier studies.

5. Field survey data: In 1995 survey data was obtained at all road crossings and at a
number of selected cross-sections for both Senecal Creek and Mill Creek for this Study.
This information was obtained by DeHaas & Associates, Inc. using Global Positioning
Systems methods and represents a higher standard of accuracy than that required by
FEMA for the earlier studies. Modeled cross-sections were field surveyed to obtain more

accurate data and elevations.
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HYDROLOGIC ANALYSIS METHODOLOGY

A hydrologic analysis was conducted to estimate peak flows and runoff volumes impacting
drainage facilities within the study area. Computer models using the US Army Corps of
Engineers HEC-1 methods were developed to compute flow hydrographs for existing and full

buildout levels of development for each subbasin in the study area.

The HEC (Hydrographic Engineering Center) models are designed to simulate the surface runoff
(HEC-1) and the hydraulic response (HEC-2) of a basin to that runoff. A design storm rainfall
distribution is translated into a runoff hyetograph and this is used to develop the stream
hydrograph for each subbasin and the main stem of the stream. Effective rainfall is computed by
abstracting infiltration and surface storage using an infiltration function. Within each subbasin,
rainfall and infiltration rates are assumed to be uniformly distributed across the subbasin. Flows
from each subbasin are routed by the model to the point of confluence with other subbasins.
When combined with the hydrograph from another subbasin, a composite hydrograph is
computed by the model which accounté for any differences in the timing of the occurrence of the

peak flow between the two hydrographs.
The processes used 1n the HEC-1 model are precipitation, interception/infiltration, transformation
of effective precipitation into runoff, addition of base flows and flood hydrograph routing in the
stream channels including reservoirs where they are present.
The HEC-1 and HEC-2 models use the following input parameters:
% Subbasin Area (acres)

Subbasin area is the surficial watershed within which ranoff can be assumed to flow to a

single discharge point.

+»» Desion Precipitation Hyetograph
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The design hyetograph for the appropriate return interval is the bell-shaped relationship
between precipitation intensity and time as the storm begins, then reaches peak intensity,
then recedes. The SCS Type LA 24-hour design storm distribution was used.

N/

*» Soil Conservation Service's (SCS) Runoff Curve Number

The SCS runoff curve number is used to calculate the amount of rainfall that is absorbed
by vegetation or the underlying soils. For impervious areas, a standard curve number of
98 was used. For grassed and wooded areas curve numbers were calculated based on the

composite hydrologic group of the soils within each subbasin.

*

% Percent Impervious Area

The percent impervious area is the percentage of the watershed surface over which no
infiltration and only minor rainfall losses occur. Percent impervious for existing
conditions was obtained from aerial photography taken in 1994. Percent impervious for
future development conditions was computed based on typical percentages of impervious
areas for the land use(s) planned for the subbasin.

+*

% Percent Grass

The percent grass parameter is used to represent the percentage of the basin for which
runoff can be calculated using an SCS curve number typical of grass or pasture ground
cover. For future full buildout conditions, pervious suifaces in fully developed areas

were assumed to be primarily grass.

s Percent Woods

The percent woods parameter is used to represent the percentage of the basin for which

runoff can be calculated using an SCS curve number typical of wooded ground cover.

+ Time of Concentration (Minutes)

Time of concentration is the time lag between when the storin begins and when runoff
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from the most distant portions of the subbasin reach the discharge point. Time of
concentration was estimated by calculating the time of travel from the most distant point

in the subbasin to the subbasin discharge point, or node.

The result of the hydrologic modeling process is the computation of subbasin runoff hydrographs
* (runoff from each individual subbasin vs. time) and stream flow hydrographs (stream flow rates
from all upstream subbasins vs. time). Peak flows at desired locations in the drainageways were
estimated for both existing and full-buildout development conditions. Existing and future peak
flows from individual subbasins were calculated for the 2-, 5-, 10-, 25- and 100-year events,

Composite in-stream peak flows were calculated for the 5-, 10-, 25- and 100-year events.

Estimated peak flows are used in the hydraulic models described below to evaluate existing and
future drainage facility capacities. The hydrologic model estimates "how much" flow is
occurring and the hydraulic models estimate "how deep” the flow will get in the various types of

conveyance structures.
HYDRAULIC ANALYSIS

Hydraulic analysis involves calculating the water surface profile under existing and ultimate land
use conditions based on the estimated peak flows generated from the hydrologic analysis.
Hydraulic modeling was conducted to determine the maximum capacity of existing and future
drainage facilities and to determine improvements required to meet existing and future drainagq

needs.

In-house hydraulic models were used to calculate hydraulic capacities for a majority of the piped,
culverted and open channel drainage segments in the study area. These models implement
Manning's equation for normal depth flow in pipes and open channels and the Federal Highway
Administration (FHA) cul;fert equations for inlet control and submerged culvert conditions. For
complex culvert configurations, the FHA utility program HY-8 was used. The Corps of
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Engineer's HEC-2 hydraulic profile model was used to calculate hydraulic profiles along Senecal

and Mill Creeks.
The HEC-2 and HY-8 models are described below:

HEC-2
The HEC-2 model computes water surface profile using several input parameters: (1) peak flows
from the hydrologic analysis, (2} cross-sectional areas at regular intervals along the channel, (3)

Manning's "n" friction coefficient, and (3) starting water surface elevations.

The HEC-2 model only models subcritical flow. Generally, suberitical flow is deep, slow flow,
while super-critical flow is shallow, rapid flow. Starting at the water surface elevation at the
outfall of the waterway, HEC-2 calculates water surface elevation at the next selected upstream
point. The program then calculates the energy loss due to slope and friction between the points.
Energy loss, or head loss, is expressed as loss in water surface elevation (relative to the
streambed). This procedure is repeated for the length of waterway, resulting in a water surface
profile. Water surface profiles were developed for flows anticipated under existing and future

development conditions.

HY8

The Federal Highway Culvert Program HY8 model is a utility program which was used to
supplement HEC-2's limited multiple culvert modeling capabilitics. The HYS8 program
effectively models changes in the water surface profile due to multiple culverts and combination
culvert/weir flow. The methodology of HY8 is identical to HEC-2, e£cept that it requires the

physical dimensions of the culvert/weir.
ANALYSIS OF THE MODEL RESULTS

The primary objective of the analysis was to evaluate the adequacy of existing drainage facilities
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to accommodate both existing and future flows and to develop a phased capital improvements
plan to upgrade inadequate facilities. The approach involved problem identification,
identification of improvement alternatives, and selection of the appropriate system
improvements. This approach was used first to analyze the drainage system's response to

existing peak flows, and then its response to future peak flows.

Major drainage basins were defined for the major tributary creeks. Drainage subbasins were
delineated by identifying areas which could be characterized as draining to one discharge point
and which were relatively uniform as to slope and land use. Subbasins were delineated into
relatively small areas (15-60 acres) within the City of Woodburn study area. Larger basin areas
were used to calculate flows for portions of the watershed outside the Woodburn UGB and
within Marion County. For each subbasin, hydrologic input parameters were estimated. (See

Chapter 4, Model Definition and Basin Delineation.)

The design rainfall event for input into the hydrologic models was determined using the NOAA
Atlas and the SCS Type 1A storm distribution. See Chapter 5, Analysis of Rainfall Runoff, for a

more complete description of these runoff parameters.

The Santa Barbara Urban Hydrograph Method was used to compute individual flow hydrographs
for each subbasin area. Peak undetained subbasin flows were determined for existing and future

condifions.

In order to calculate peak in-stream flows for existing and future, unimproved conditions,
hydrologic computer routing models were constructed using the branching configurations of the
subbasins. The subbasin hydrographs were routed and combined using the "Hydrograph lag" and
"Muskingum" routing methods described previously to determine "free-flowing" peak in-stream
flows for the main open-channel drainageways. Locations where significant reduction in flow
occurs due to existing culvert constrictions and storage of excess flows were identified and
modeled separately using detailed storage routing computer spreadsheet models. The outflow
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hydrographs obtained from the storage routing models were then input back into the "free-
flowing" models to obtain peak in-stream flows which account for storage. At key storage
locations, existing culvert and storage-elevation curves were assumed for both existing and

future, unimproved flow calculations.

Peak undetained subbasin flows and peak in-stream drainageway flows are calculated in Chapter

5, Analysis of Rainfall Runoff.

In-house hydraulic spreadsheet models were used to calculate the flow capacity of each
significant drainage facility in the City. Drainage facilities evaluated include the majér creeks
and tributaries, piped segments 12 inches or larger in diameter and open channel drainage ditches
which convey more than just local runoff from adjacent properties. For Senecal Creek and Mill
Creek facilities, in-house models were used to estimate the individual capacity of the culvert and
bridge crossings, while HEC-2 models previously developed by the Corps of Engineers were

used to evaluate the capacity of the creek as a whole.

The capacity of each facility evaluated was compared to the calculated peak in-stream flows to
determine the largest frequency event that could be conveyed by the existing facilities for
existing and future flows. The frequency of excedence was then compared to the approximate
risk to adjacent development. For example, if a parking lot were inundated every 5 years it
would probably be considered tolerable. If a residential dwelling were at risk even at a 25-year
frequency, it would probably be considered intolerable. If the frequency of system excedence
was considered to be intolerable based on discussions with City staff, the segment would be
1dentified for correction. The severity of each identified problem area was evaluated based on
the extent of flooding hazards, such as inconvenience or property damage. The timing of
improvements to correct an identified problem was dependent on the severity of risk associated

with system excedence and the rate of upstream growth that could further aggravate the situation.

After the problem areas were identified, improvement alternatives for alleviating flooding were
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developed. The following alternatives were considered in this approximate order:

(N Surcharge - Consider allowing pipes to be surcharged if the hydraulic grade line

does not rise above the ground surface.

(2) Design Storm - Consider allowing a lesser design storm standard such as a 2 year

or 5 year standard where the risk of damage is minimal or low.

(3) Bypass - Re-route the flow around or away from the problem area without further

aggravating other areas.

(4) Detention - Consider the construction of detention facilities upstream of the
problem area to hold back peak flows upstream in order to moderate downstream

flows.

(5)  Replacement - Replace the conduit with a larger diameter pipe and/or increase the

slope of the pipe.

The effects of these alternatives were evaluated using the HEC-2 model for Senecal Creek and
Mill Creek and in-house hydraulic spreadsheet models for other drainage systems. The
alternative that minimized costs without compromising safety was the alternative recommended.

(See Chapter 7, Recommendations for Drainage Improvements.)

When analyzing future system improvements, it was assumed that improvements required for the
existing development conditions were in place. Costs were estimated for the recommended
improvements. The costs, scope of improvement, and suggested phasing are summarized in

Chapter 9, Recommended Capital Improvement Projects.
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Chapter 3

STUDY METHODOLOGY

INTRODUCTION

This section of the report outlines the approach and technical methods used to create the Storm
Drainage Master Plan, analyze drainage system features and forecast the future needs of the
system. Hydraulic and hydrologic calculations for this Study are based on 1996 land use and
system layout. This Study includes both major drainageways that serve the City of Woodbum,
Senecal Creek and its tributaries and Mill Creek and its tributaries. A part of Woodburn’s
jurisdiction 18 located east of Highway 99E and properties in this area generally drain to the
Pudding River. These properties are relatively small and located at the fringe of the Pudding
River catchment area. Consequenily, these properties are not included in this Study as any
analysis of this area would not provide a suitable basis for decisions about drainage system

development within the City’s Urban Growth Boundary in the area in question.

In order that the Study accurately reflect the existing system and hydraulic conditions in the
Senecal Creek and Mill Creek drainage systems and to set the basis for conditions not easily
measured, several assumptions were made and are outlined here. This section alse presents the
basis of the computer model used to calculate runolff quantities (hydrologic elements) and flow

rates and conditions in the existing drainageway (hydraulic elements).

ASSUMPTIONS USED IN THE ANALYSIS
The following assumptions were made in performing the hydrologic and hydraulic analysis:
1. Land uses for calculation of future development types and densities were based on the

Woodburn Comprehensive Plan Land Use Map, dated 1996. See Figure 3, Woodbum
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infiltrates through the soil, the estimation of subbasin flows is more realistic if the subbasins

are drawn to include areas of relatively uniform soils.

<+ Common Outfall - Generally, the subbasin should be drawn so that all flow from the subbasin

discharges at one point, i.e., one storm drain outfall or a creek. For those subbasins which lie
along major waterways, discharges into the waterway are often numerous and sometimes
indistinct. However, these subbasins which discharge along drainageways can generally be

considered as if they discharged at a single outfall into the waterway.

** Jurisdictional Boundaries - Where possible, subbasin boundaries were delineated to coincide

with jurisdictional boundaries. This convention allows the Drainage Master Plan to more

easily identify runoff impacts due to lands within other jurisdictions.

SUBBASIN CODING

Subbasin coding is required as a means of referencing the branching relationships of the
drainageways modeled in the hydrologic computer models. To facilitate subbasin coding and
model identification, each of the major drainage basins in the Study area watershed was assigned
a letter prefix. In this report, subbasins in the Senecal Creek drainage basin begin with an “S”, an
‘fES” for the East Tributary of Senecal Creek and those located in the Mill Creek basin begin

with an “M”,

Portions of both stream basins are located outside the City’s area of influence (the UGB). Runoff
from these areas is simulated through use of a flow hydrograph located at the upper (south)
segment of either Mill Creek or Senecal Creek where the two streams enter the Woodbum
service area. On Mill Creek, an additional basin (M - 1) is located immediately north of the

UGB and, while it has a minor impact on flood levels in Mill Creek, it does not have a direct
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effect on any of the tributary stream water levels or any piped system in the City. Subbasin M - |
joins the main stem of Mill Creek just south of Crosby Road and because of this, subbasin M - 1

1s included in the model calculations.

Within major basins of Mill Creek and Senecal Creek, smaller subbasins are identified and given
discrete alphanumeric names. Each subbasin delineated has dne no‘de (defined as the subbasin
discharge point) where the runoff collected within the subbasin is discharged into the next
downstream subbasin. The downstream node number and the subbasin designation are the same.
These smaller subbasins within the Mill Creek and Senecal Creek drainage basin were
numbered, beginning with the furthest downstream node point. Moving upstream along the
basin's main waterway, each node is numbered sequentially. For example, on Mill Creek,

subbasins along the main creck are numbered M-1, M-2, M-3, M-4, etc.

In some cases, subbasins are further subdivided into smaller areas and these are numbered using
a lower case letter following the major basin number. For example, the Mill Creek subbasin M -
7 has additional subbasins further away from the stream and these are designated M - 7a, M - 7b,
etc. This convention was used where a subbasin was located on either side of the modeled
stream or where the smaller areas within a subbasin have distinctly different characteristics and
were modeled individually, Usually, the major subbasin designation (M-1, M-2, etc) were used

to show the accumulated runoff in a defined tributary of either Mill Creek or Senecal Creek.

HYDROLOGIC PARAMETERS

Chapter 3, Study Methodology, gives a brief overview of the hydrologic modeling process and
the input parameters required to calculate peak drainageway flows. These required hydrologic
inpul parameters were developed for each subbasin delineated in the Study area watershed and
are discussed below. Table 4-1 and 4-2, Subbasin Runoff Parameters, for Mill Creek and the

East Tributary of Senecal Creek respectively, summarizes the runoff parameters selected for use
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Table 4 - 1
Subbasin Runoff Parameters

Mill Creek
Solls / Infiltration 1996 Level of Buildout IFull Buildout Conditions
g Modelled / L Modelled / .
s rSo i el Il Il vt e B R e e e
M-1 359 0.561 80% 20% 80.9 5% 0% 195 0% 0% 185
M-1A 380 0.610 90% 10% 80.0 5% 0% 70 0% 0% 70
M-1RB 71 0.112 S0% 10% 80.5 5% 0% &4 45% 39% 28
M-1C 53 0.083 65% 35% 76.1 39% 24% 26 38% 245% 26
M-2 109 0.170 90%( 10% 78.2 8% 2% 74 T72% 68% 26
M-3 76 0.119( 92% B% 74.5 5% 0% 73 0% 0% 73
M-33A 96 0.150¢ 100% 0% 74.0 5% 0% 73 40% 34% 29
M-4 40 0.062 90% 10% T4.4 25% 15% 26 37% 30% 26
M-4A] 42 0.066 60% 40% 77.6 45% 39% 26 T79% 75% 21
M-4A2 16 0.025 40% 60% 77.6 56% 50% 15 56% 50% 15
M-423 18 0.028 100% 0% 78.0 40% 33% 20 T4% 69% 15
M-5 59 0.092 90% 10% T4.4 30% 24% 25 55% 49% 20
M-5A1 69 0.107 90% 10% 78.2 10% 3% 45 34% 28% 37
M-5A2 65 0.102 75% 25% 77.0 15% 6% 60 46% 39% 27
M-5A3 97 0.151 60% 40% 76.4 43% 28% 30 43% 28% 30
M-5A4 30 0.047 50% 50% 74.5 23% 11% 30 23% 11% 30
M-5B1 53 0.083 80% 25% 76.3 51% 36% 29 51% 36% 29
M-5B2 37 0.058 60% 40% 76.4 35% 29% 35 56% 50% 20
M-5B3 55 0.086 60% 40% 76.4 37% 23% 35 41% 26% 35
M-6 42 0.066 90% 10% 71.7 0% 0% 70 0% 0% 70
M-6A 65 0.102 95% 5% 74,3 40% 25% 25 46% 32% 20
M-6A2 69 0.108 95% 5% 74.3 33% 19% 40 656% 61% 30
M-68 23 0.036 50% 10% 74.6 25% 13% 25 73% 69% 15
M--7 99 0.154 95% 5% 74.3 40% 25% 35 55% 41% 35
M-T7A 24 0.038 100% 0% 74.0 40% 25% 18 68% 55% i8
M-78B1 49 0.076 90% 10% 74.6 25% 13% 24 39% 25% 24
M-8 36 0.056 90% 10% 74,4 359% 25% 25 49% 43% 21
M-9 31 0.0459 85% 15% 74,7 15% 6% 40 33% 27% 28
M-9A1 92 0.144 95% 5% 74.3 45% 30% 35 52% 37% 35
M-SA3 57 0.089 100% 0% 76.0 50% 44% 30 68% 63% 25
M-9B 33 0.052 100% 0% 76.0 56% 50% i3 70% 65% 13
M-10 100 0.157 90% 10% 74.5 38% 24% 27 43% 28% 27
M--11 78 0.121 90% 10% 74.6 19% 8% 34 51% 45% 26
M-11A 43 0.067 90% 10% T4.6 30% 16% 25 41% 35% 20
M-11B1 69 0.108 95% 5% 74.3 27% 14% 30 43% 28% 30
M-11B2 28 0.044 90% 10% 78.0 0% 0% 63 39% 32% 38
M-11C 34 0.053 95% 5% 78.2 0% 0% 63 46% 40% 26
M-11C2 39 0.060 60% 40% 79.6 5% 0% 75 45% 39% 23
M~11D1 38 0.138 90% 10% 78.4 0% 0% 62 32% 25% 25
M-11D2 48 0.075 60% 40% 76.4 45% 34% 25 49% 34% 25
M-11E1 57 0.088 20% 10% 78.4 0% 0% 69 18% 13% 25
M-11E2 77 0.120 90% 10% 78.4 0% 0% 69 45% 39% 25
M-11FE3 61 0.095 100% 0% 78.0 0% 0% 9@ 0% 0% 90
M-11F 161 0.252 50% 50% 80.0 0% 0% 180 0% 0% 180
M-12 62 0.097 60% 40% 75.6 25% 19% 27 36% 29% 27
M-12A1 23 0.036 95% S% 72.0 5% 0% 75 4d5% 39% 26
M-12A2 70 0.109 95% 5% 78.0 2% 0% 110 45% 39% 36
M-12A3 12 0.018 90% 10% 78.0 0% 0% 45 45% 39% 20
M-12B 68 0.106 95% 5% 78.0 20% 2% 40 65% 60% 23
M-12C 134 0.209 95% 5% 78.0 2% 0% 120 45% 39% 36
M-13 955 1.493 90% 10% 78.2 1% 0% 200 1% 0% 200

Hill Creek Basin Subbagin Parameters
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East Tributary of Senecal Creek

TABLE 4-2

Subbasin Runoff Parameters

1993 Conditions
A 124.5{ 0.195 8.0% 1.0% 78 102 1.02
B-1 60.3] 0.084 80.0% 46.5% 74 60 0.80
B-2 49.4{ 0.077 2.0% 0.5% 74 31 0.31
C 49.0] 0.077 38.0% 23.4% 74 19 019
D 78.3] 0.122 3.0% 0.5% 80 35 0.35
E 50.2] 0.078 22.0% 10.3% 80 28 0.28
F 30.0; 0.047 35.0% 20.7% 80 20 0.20
G 76.6; 0.120 5.0% 0.5% 80 127 1.27
H 28.7] 0.042 80.0% 54.4% 77 20 0.20
| 33.6] 0.053 57.0% 51.2% 77 20 0.20
J 40.6{ 0.063 2.0% 0.5% 80 130 1.30
K 83.1] 0.130 5.0% 0.5% 80 160 1.60
L 121.0] 0.189 3.0% 0.5% 81 180 1.90
Full Buildout Development Conditions
A 124.5] 0.195 8.0% 1.0% 78 102 1.02
B-1 60.3| 0.094 60.0% 48.5% 74 60 0.60
B-2 49.4 0.077 2.0% 0.5% 74 31 0.31
C 49.0{ 0.077 45.0% 30.2% 74 19 0.19
D 78.3{ 0.122 70.0% 65.5% 77 22 0.22
£ 50.2] 0.078 67.0% 62.1% 77 18 0.18
F 30.01 0.047 66.0% 61.0% 77 18 0.16
G 76.6{ 0.120 72.5% 68.3% 77 37 0.37
H 26.7{ 0.042 68.0% 63.3% 77 16 0.16
I 33.6] 0.053 72.0% 87.5% 77 14 0.14
J 40.6f 0.063 75.0% 711% 77 18 0.18
K 83.1] 0.130 45.0% 38.5% 77 24 0.24
L 121.0] 0.189 3.0% 0.5% 81 190 1.90
New Development Areas to Be Routed {Full Buildout) *
M-C 24.7] 0.039 75.0% 71.1% 77 15 0.15
S- 17.0] 0.027 85.0% 82.7% 77 13 0.13
M-HDR 30.3] 0.047 65.0% 59.5% 77 15 0.15
M-LDR | 42.9] 0067 | 450% | 385% 74 24 0.24
*NOTE: M denotes basins currently draining to Mill Creek.

S denotes basins currently draining to Main Senecal Creek.




in the hydraulic model. Parameters include size, percentage of various soils classes, mapped
impervious and modeled impervious area for both existing and future conditions, and the time of
concentration for both existing and future conditions. Descriptions and explanations of the key

parameters follow.
EFFECTIVE IMPERVIOUS AREA

The amount of runoff is increased substantially by increased impervious areas within the
subbasins. Impervious areas, such as streets, parking lots, rooftops, sidewalks, and loading arcas,
increase the volume by preventing infiltration. Further, these impervious areas tend to
concentrate the runoff into storm drains or ditches which more rapidly convey the ranoff to the
receiving stream. This decreased time of conveyance decreases the time of concentration and
generally increases peak rates of runoff downstream, Transformation of agricultural lands to
highly urbanized lands can increase the rates and volumes of storm runoff by a factor of 2 to 4

times. Impervious area is a very significant factor in the ahalysis of storm drainage systems.

Percent impervious areas for this Study were determined using aerial photography taken in 1994
supplemented with zoning maps. Using the aerial photographs, developed areas were delineated
and categorized by the type of land use. Using zoning maps in conjunction with the aerial
photographs, the approximate density and land use of each developed area were determined. For
each developed area having a similar land use and density, a percent impervious area
representative of existing conditions was computed. Within each subbasin, the ratio of
impervious area was multiplied by the percent developed for each land use to determine a total

impervious area for the subbasin.

The "mapped” impervious areas determined above were adjusted to an "effective" impervious
area for input into the hydrologic models. For fully storm sewered basins, where a majority of
the impervious surfaces drain directly to a storm drain system, the effective impervious area is

equivalent to the mapped impervious area. In older areas of town, however, many of the streets
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do not have curb and gutter systems, roof drains may drain to individual drywells and many
impervious surfaces may drain across pervious areas before runoff is collected by the storm
system. In these cases, the mapped impervious area was adjusted to an effective impervious area

in order to account for the additional rainfall losses which occur.

The following equation, which is based on regression analysis results published by OTAK, Inc.
(1988), was used to estimate the effective impervious area (EIA) for use in the hydrologic

models, given the mapped impervious (MIA) area determined from the aerial photographs:
EIA = 0.1 x (MIA)"

Future percent impervious areas were estimated using the Comprehensive Plan land use map and
the Zoning Map for Woodburn. Lands which are currently undeveloped are assumed to be
developed according to their Comprehensive Land Use designations. Developed, nonconforming
parcéls (different from what is specified in the Comprehensive Plan) are assumed to be re-
developed and eventually reach the land use and density specified in the Comprehensive Land

Use Plan.

Future developed areas are assumed to be fully served by a public storm sewer system, and have
an effective impervious area equivalent to the mapped impervious area estimated from the land
use maps. The final effective impervious areas for the Mill Creek basin used in the hydrologic
models are summarized in Table 4-1, Subbasin Runoff Parameters, for existing and buildout

conditions.
SOIL LOSS PARAMETER

The reduction in runoff from pervious areas which occurs due to infiltration and

evapotranspiration is estimated in the hydrologic models using a soil loss parameter developed
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by the Soils Conservation Service (SCS). This parameter, the Runoff Curve Number, depends

on the soil type, ground cover and antecedent (pre-design storm) moisture of the watershed.

Chapter 2, Watershed Definition, discusses the infiltration characteristics of the surface soils
found throughout the Study area watershed. In that chapter, soils were designated as belonging
to Hydrologic Group A, B, C, or D as defined by the Soils Conservation Service (SCS).
Hydrologic Group "A" sotls typically include highly pervious soils with low potential for runoff,
such as sands. Hydrologic Group "D" soils typically include fine grained impervious soils with
high runoff potential such as clays. Table 4 - 1, Subbasin Runoff Parameters (Mill Creek), shows
the distribution of surface soils in each Hydrologic Group throughout the Mill Creek Drainage

area and Table 4 - 2 shows similar data for the East Tributary of Senecal Creek.

Given the hydrologic classification of the soil, a Runoff Curve Number can be determined using
tables developed by the SCS. The SCS tables (published in SCS TR-55, "Urban Hydrology for
Small Watersheds) list Runoff Curve Numbers for each Hydrologic Group for a variety of
ground cover conditions. Values listed in the table are for average antecedent moisture
conditions. Average antecedent moisture conditions, as defined by the SCS, apply to the Study

area watershed and no adjustment to these values is necessary.

The hydrologic models require SCS Runoff Curve Numbers for two ground cover conditions.
For this Study, pervious areas were classified as woods or grass/pasture. For existing conditions,
the percentage of a subbasin classified as woods was determined by identifying undeveloped
wooded areas using aerial photography. All other open areas were assumed to be grass/pasture.
For future conditions, wooded areas were assumed to occur only in environmentally protected

areas where development is not anticipated.

The SCS tables were used to determine Runoff Curve Numbers for grass/pasture and wooded
ground cover conditions. The Runoff Curve Numbers selected for woaoded areas are applicable

to natural wooded areas with thick underbrush. Values selected for grass/pasture areas assume a
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Table 4 - 3

Time of Concentration Assumptions

1. Channel, Guiter and Swale Velocity Assumptions

Velocities in Feet per Second

Slope Channel/Pipe Gutter Swale
.002 - .005 2.0 1.0 0.5
005 - .010 3.0 1.5 1.0
010 -.015 4.0 2.0 1.5
015 -.020 5.0 2.5 2.0
020 - .030 6.0 3.0 2.5
2030 - .060 7.0 4.0 3.0
060 + 2.0 4.5 3.5
2. Manning’s “n” for Overland Flow (OF)
Surface anning’s “n”
Paved or gravel with slope >2% 0.02
Lawns, natural grass areas, uncultivated fields 0.24
Cultivated fields G.18
Trees with light underbrush 0.40
Trees with heavy underbrush 0.70

3. Assumptions for Estimating Time of Concentration for Future Development

A. Single Family Residential

Length of Overland Flow (OF)

Manning’s “n” for OF
Slope for OF

Length of Gutter
Channel/Gutter Slope

B. Multi-family Residential

Length of Overland Flow (OF)

Manning’s “n” for OF
Slope for OF

Length of Gutter
Channel/Gutter Slope

C. Commercial/Industrial

Length of Overland Flow
Manning’s “n” for OF
Slope of OF

Channel Slope

Gutter Flow

75 feet

0.13 {mix of lawn and pavement)
Existing Grade

250 feet

Existing Grade

100 feet

0.06 (primarily pavement)
0.005-0.02

250 feet

Existing Grade

150 feet

0.02 (paved)

0.005 - 0.03 (depending on exst. grade)
Existing Grade

None
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Table 4 - 4

Time of Concentration Equations

OVERLAND FLOW (Length < 300 feet)
Te = .007 (nl) 02
P (8™,

Tc = time of concentration in hours
n = roughness coefficient (dimentionless)

where

L = length of flow (feet)
S = slope (ft/ft)
P, =2 year, 24 hour precipitation (inches)

GUTTER, CHANNEL AND GRAVITY PIPE FLOWS

Te = , Where

L
3600 (V)

Tc = time of concentration in hours
L = length of flow (feet)
V = velocity (feet/sec)

US Soil Conservation Service - Technical Release No. TR-55, “Urban Hydrology for
Small Watersheds” (January, 1975)



ground cover of only 50% to 75% to account for other landscape uses that may not have 100%

ground cover.

The numeric Curve Number values for each ground cover were applied to the areas of mapped
soil types within each subbasin and a composite weighted average (by area) for soil type within

each subbasin was developed.

TIME OF CONCENTRATION

The time of concentration is the travel time from the most hydranlically remote point in the
subbasin to the subbasin outlet. These times of concentration are determined according to the
specific type flow for that subbasin, i.e., overland flow, shallow concentrated flow, gutter flow,

channel flow, or pipe flow.

The time of concentration was calculated for each subbasin for existing and future land use and
building conditions. For existing conditions, overland flow, swale flow and channel flow
conditions were estimated using aerial photography and existing topographic mapping. For
future conditions, time of concentration parameters were estimated, based on typical values for

each land use designated in the City's Comprehensive Land Use Plan (Figure 2).

Table 4 - 3, Time of Concentration Assumptions, lists the assumptions used to calculate the time
of concentration for existing and future conditions. Table 4 - 4, Time of Concentration

Equations, presents the equations used in the calculations,
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Chapter 4

MODEL DEFINITION AND BASIN DELINEATION

INTRODUCTION

The Study area watershed and major drainage basins within that area were delineated in Chapter
2, Watershed Definition. The major drainage basins delineated in Chapter 2, Watershed
Definition, represent the overall basin areas draining to the two principle drainageways in the
Study area, Senecal Creek and Mill Creek (See Figure 1, Senecal & Mill Creek Drainage Basin
Boundaries). In this chapter, the major drainage basins are further divided into subbasins for the
purpose of modeling drainage flows within the storm drainage system. This chapter describes
the process used to delineate the subbasins and explains the conventions used for referencing the
subbasins. The following sections describe and then quantify the hydrologic paralmeters for each
subbasin used in the runoff calculation models. Chapter 3, Study Methodology, of the report
describes the hydrologic runoff models used in this analysis and the input parameters required to

adapt these models to the two major drainage basins and their subbasins.

SUBBASIN DELINEATION METHODOLOGY

Using the criteria outlined below, for the Senecal Creek basin delineation process resulted in 5
major basins, (S-1 to S-5). The East Tributary of Senecal Creek lies within major basin S-4. In
the East Tributary of Senecal Creek basin 13 subbasins (A-L) were delineated within 4
management zones (ES-1 to ES-4). Areas of the Senecal Creek basin outside the East Tributary
arca were not further divided into subbasins. In the Mill Creek drainage basin 12 major basins

(M-1 to M-12) and 51 subbasins were identified. Subbasins generally range in size from 15 to
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100 acres with larger subbasins located at the extreme north and south ends of the Study area.
The location of these subbasins are shown in Figures 4 and 5, Drainage Subbasins, for Senecal
Creek and Mill Creek, respectively. The coding and drainage parameters of these subbasins are

described below.

To refine the modeling analysis and facilitate identification of potential drainage problems and
improvements, each primary basin delineated in Chapter 2, Watershed Definition, was further
delineated into major basins and subbasins. The factors considered for each basin delineation

include:

*» Size between 20 and 120 acres - Subbasin areas within this range increase the modeling

accuracy of peak flow analysis and are typically used in drainage master planning. Some
subbasins smaller than 20 acres were necessary to account for highly varied land uses or
topography, or to facilitate calculating flows at a specific key point of interest. Subbasins
larger than 120 acres were used for large undeveloped areas with uniform basin

characteristics and minimal existing drainage facilities.

“+ Similar existing and/or future land uses within subbasin - Since runoff rates and amounts are

significantly impacted by impervious surface areas and since the amount of impervious
surfaces 1s largely a function of land use intensity, delineating subbasins with relatively

uniform land uses allows more meaningful runoff parameters to be estimated.

+ Consistent topography - Since the time for runoff to reach the outfall of a subbasin from the

furthest reaches of the subbasin is an important factor in the determination of peak flows and
since flow time is related directly to slope, accuracy is improved if the subbasin is drawn to

include areas of relatively uniform topography.

%+ Consistent soil type - Since runoff is that portion of precipitation that is not absorbed by the

soil or otherwise retained and since the type of soil is directly related to how much water
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Each of the major drainageways, Senecal Creek and Mill Creek, has tributaries that originate
within or just outside the study area. Figure 2, Senecal & Mill Creek Drainageways, displays the
primary and secondary drainageways within the City boundaries. Some of these are named;
others are small enough that no common name is associated with them. Senecal Creek and Mill
Creek have their confluence north of Aurora approximately 4 miles north of Woodburn. Mill
Creek continues to the Pudding River northeast of Aurora and the Pudding River joins the
Molalla River near its confluence with the Willamette River. The gradient of both Senecal Creek
and Mill Creek is steep enE)ugh that it is not necessary to model the drainageways to the north of

a line approximately one mile north of Crosby Road.

The Corps of Engineers conducted a flood study for the Federal Emergency Management Agency
(FEMA) in 1973. This Study provided a forecast of potential flood conditions along both
Senecal Creek and Mill Creek outside the Woodburn city limits. Portions of this Study were

used in preparation of this Master Plan.

Mill Cresk Watershed Area

Mill Creek originates in a broad area south of Woodburn, west and north of the City of Gervais.
Most of the area upstream from Woodburn is in agricultural use and has been terraced for this
use. The Mill Creek drainage area within the Study area is approximately 5017 acres. Mill
Creek flows northerly to its confluence with the Pudding River near the town of Aurora. In

addition to Senecal Creek, several small, unnamed tributaries contribute to the Mill Creek flows.
Near Cleveland Street in the south part of Woodburn, Mill Creek divides into two main branches.

One drains the areas to the southwest, generally east of I-3; the other continues south toward

Gervais where it collects drainage and runoff from farmlands between the two cities.
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Senecal Creek Watershed Area

Senecal Creek is a tributary of Mill Creek and originates in the area west of the Mill Creek
drainage. A relatively small watershed of approximately 4430 acres within the Study area
Senecal Creek flows from south to north and abuts the Woodburn city limits near the Butteville
Road intersection with Highway 214 west of I-5. It serves as a drainageway for area both within
and outside the city limits. The main stem of Senecal Creek enters the City passing under a
bridge under Highway 214 just east of the Butteville Road intersection and extends from there
along the west side of the West Woodburn development area (the former Nazerene Estates).
From there the stream flows north, in open water crossing an abandoned railroad embankment
through a 48" culvert. Near the north end of West Woodburn, it passes under a new bridge
structure entering Senecal Creek Estates. North of that point, it exits the City and continues in a

northerly direction,

A small tributary of Senecal Creek termed the East Tributary in this Study provides a
drainageway for the areas east of West Woodburn, most of the 1.5 runoff and a portion of
Woodbumn proper east of I-5 and south of Highway 214. This tributary serves an area of 883

acres inside the City including properties both east and west of I-5.
Major Topographic Features

The storm drainage study area is located on a reasonably flat, terraced area crossed by the two
major drainageways described above. These two streams provide the greatest vertical relief in
the study area itself, however south of the study area each becomes rather poorly defined and
ends in a broad reach of agricultural land extending from highway 99E to I-5 and south from Parr
Road to the City of Gervais. At the upper end of the two streams, the drainageway is pootly
defined.
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Soils

Soils and their characteristics to either retain or absorb precipitation is a prime factor affecting
runoff and subsequent water levels in the streams receiving runoff flows. Soils in the Woodburn
area have been classified by the Soils Conservation Service (SCS) in a report titled, “Soil Survey
of Marion County Area, Oregon.” This report indicates that Woodburn and the surrounding
areas are located in what is termed a “Young, silty terrace alluvium.” This material was

deposited on flood plains probably in the late Pleistocene epoch.

The SCS classifies the runoff characteristics of a soil as belonging to one of four hydrologic
groups. These groups, classified as A, B, C and D are used to set the characteristics of the
hydrologic model. Group A soils are typically sands and gravels, having a well-drained profile,
high infiliration and result in low runoff rates. Conversely, Group D soils are very poorly
drained, and have low infiltration rates, resulting in high runoff rates. In areas immediately
adjacent to the streams in the area, other soil types such as the Concord (Group D) and Dayton
(Group D) are found. These make up such a small portion of the soils in the area that their effect

can be ignored for purposes of creating an accurate model.

The predominant soil series found in the drainage areas of Mill Creek and Senecal Creek are the
Amity Series and the Woodburn Series. The Amity and Woodburn soils are described as siit
loam and silty clay loam and are classified by the SCS as Group ‘C’ soils. These two series are
moderately well drained and moderately fine textured. Like other soils found in the area, the
Amity and Woodburn soils are usually moist but may be dry for more than 60 consecutive days
following the summer solstice. These two soil types make up over 20 percent of soil

classifications found in the northern Willamette Valley.
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Climate

The climate in the study area is a modified marine climate, typical of the northern Willamette
Valley. The Pacific Ocean, the Coast Range and the Cascade Mountains have a substantial
influence on the climate in the Woodburn vicinity as air masses move inland from the Pacific
Ocean. Usually, the air is moist aﬁd near the ocean temperature. The coastal range serves as a

buffer, moderating the most severe weather during the winter months.

On the floor of the Willamette Valley, those elevations between 100 and 300 feet, rainfall
averages about 41 inches per year and one year in ten will exceed 51 inches in precipitation. The
wettest months are usually November, December and January with almost 20 inches of rainfail
occurring during that time. Lingering snowfall on the floor of the valley in Woodburn is unusual

and contributes little to runoff and stream flows.

EXISTING AND FUTURE LAND USE

The Woodburn Urban Growth Boundary (UGB) encompasses the land within and immediately
surrounding the existing city limits which has been designated within the jurisdiction of the City
for the purposes of providing future planning. Within the UGB, the City has created and
adopted a Comprehensive Land Use Plan which delineates the general future land uses and the
average density of development within each land use area. The Comprehensive Land Use Plan is
indicated in Figure 3, Woodburm Comprehensive Plan. This Plan has been used as the basis for

projecting future conditions in the areas that are currently unserved.
In Woodburn the remaining undeveloped acres will be developed as economic and social
conditions dictate and regulation allows. Woodburn’s location on Interstate 5, located midway

between the urban areas of Salem and Portland make it a desirable area for both residential and
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commercial development. Woodburn has shown reasonably consistent growth over the past 10

years and is expected to continue that growth into the future.

Growth in Woodburn is expected to closely match historic growth in terms of the type and
density.

Future Increases in Impervious Areas

The quantity of stormwater that reaches public waterways is a direct function of the location,
amount and type of impervious areas in the drainage basin. Impervious areas are those surfaces
such as rooflops, parking areas, streets, sidewalks which minimize and even prevent percolation
of stormwater into the soil. Impervious areas may be in the City or outside the UGB and may be
publicly or privately owned. It is important therefore, to estimate the location, type and runoft
parameters of impervious areas in the drainage basins and base future hydraulic capacities on

these projections.

Based on the 1996 Comprehensive Plan the estimated increase in development to achieve full
build out is 617 acres of new development. In preparing the estimate of future impervious areas,

the following assumptions were made:

A. Open Space and Natural Areas - Areas within the study area which are currently
designated as Open Space or Natural Areas are assumed to remain as natural areas and
are excluded from the impervious area calculations. Examples include public parks

and designated wetlands.

B. Public Areas - Areas which are in public ownership and used as public facilities or
set aside for future use as a public facility. Impervious area calculations will

consider these parcels based on their current or intended use and assume runoff
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based on that use. For example, a future public park will have a negligible amount
of impervious area while a school site will have an amount similar to a light

industrial site. .

Private Developable Areas — Privately held lands planned for residential (single or
multifamily), light and heavy commercial and industrial uses were assumed to

develop to the fullest extent allowed by the Comprehensive Plan. Areas not fully
built as of 1996 were assumed to have the same percentage of impervious area as

fully built areas with similar zoning.

Land Available for Development - Private lands planned for eventual development
were assumed to have a full compliment of public streets, sidewalks and other
amenities as required by development regulations. These impervious areas arc

assumed to be developed to the fullest extent allowed by the Plan.

Development Efficiency - Each category of land use was assumed to develop to
100 percent of the density allowed by the Comprehensive Plan. Thisis a
conservative assumption as there will usually be parcels that, for a variety of
reasons, are not developed at all or develop to densities less than that allowed by

the Plan.
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Chapter 5

ANALYSIS OF RAINFALL RUNOFF

INTRODUCTION

Runoff from each of the subbasins identified in the study area was calculated using hydrologic
models running on a PC computer model. This model requires input data in the form of a design
storm rainfall distribution, commouly called a rainfall hyetograph. Earlier work for the City
provided an Intensity-Duration-Trequency (IDF) chart which was based on data gathered from
nearby rain gauge stations. Subsequent rainfall and runoff calculations were based on the IDF

analysis figures.

This chapter of the report outlines the 24-hour precipitation figures that will be used to calculate
the runoff flows in the drainage basins within the study area watershed. Rainfall hyetographs
were calculated for the 2-, 5-, 10-, 25-, and 100-year' storm events. These projections of storm
events are typically referred to as the “return frequency” for a storm of a given magnitude. The
resulting design storm hyetographs are then used in conjunction with the subbasin parameters.
The combination of the subbasin parameters and the design hyetographs provides an estimate of
the undetained, peak flow I'I:ln0ff hydrographs at specific points in the drainage system.
Estimates of runoff rates and volumes can be calculated for both undeveloped and developed

areas within the study area.

DESIGN STORM PARAMETERS

In developing runoff rates for the subbasins in the study area, a design-storm duration of 24 hours
was used. This design storm duration has been found to produce the greatest peak flows for
basins with characteristics similar to those found in Woodburn. Shorter durations may be used
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where basins are smaller, have highly impervious areas or are much more steeply sloped than
those found in Woodburn and the surrounding areas. At the other extreme, longer design storms
would be used to produce peak runoff rates when the basins are much larger and have highly

pervious surfaces.

Total 24-hour rainfall depths for the 2-, 5-, 10-, 25-, and 100—yeér storm events were determined

from isopluvial maps published by NOAA in the Precipitation-Frequency Atlas of the Western
United States, Volume X - Oregon, 1973. These values were applied to the standard Soils

Conservation Service (SCS) Type IA Rainfall Distribution to develop design storm rainfall
hyetographs. The SCS has developed rainfall distribution curves to represent the depth vs. time
relationship observed for large storms in various regions of the country. The Type TA

distribution is typical of large storm events in Western Oregon.

The IDF curves are used to determine the rainfall intensity in inches-per-hour when associated
with a storm event of a particular frequency and duration. This information is critical when using
the Rational Method of predicting rainfall runoff. This method may be used by designers when
estimating runoff for very small parcels in the study area. It is not typically used, and can

become overly conservative when used to predict runoff for parcels exceeding 10 acres.

The IDF curves computed for this study are shown in Figure 6, Intensity, Duration and Frequency
Curves. In addition, Figures 7 and 8, the SCS Type 1A Rainfall Distribution Curve and SCS
Type IA Rainfall Hyetograph are shown for reference.

PEAK SUBBASIN FLOWS

Flow hydrographs for each of the subbasins in the study area were computed for the 2-, 5-, 10-,
25-, and 100-year storm events. The results of these calculations are shown in Tables 5-1 and 5-
2, Undetained Individual Subbasin Flows, for Mill Creek and the East Tributary of Senecal Creek
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Table 6 -1
Undetained Individual Subbasin Flows (CFS)

Mill Creek

Sub-basin| Area Existing Conditions Full Buildout

Name (Ac) ZYR | SBYR |[10YR[ 26 YR [ SGYR|{100YR| 2YR {1 5YR |10YR| 25 YR | 50 YR {100 YR
M-1 359 26| 38 43 53 63 71 26 35| 43 53 63 71
M-1A 390 37| 52 64 81 g6 1101 37 52| 64 81 96{ 110
M-1B 71 12 15 18 22 25 28 16 19 22 26 30 33
M-1C 53 9 12 14 17 19 22 9 12 14 17 18 22
m-2 109 9 13 16 20 24 28| 13 19] 23 29 34 39
M-3 76 4 6 8 10 13 15 4 6 8 10 13 15
M-3A 96 4 7 g 12 15 18] 19 241 27 33 37 42
M-4 40 5 7 9 11 13 14 7 9 11 13 15 17
M-4A1 42 10 13 15 17 19 21 17 201 22 25 28 30
M-4A2 16 5 6 7 8 9 10 5 5] 7 8 9 10
M-4A3 18 4 5 6 7 8 9 7 8 9 11 12 13
M-5 59 9 12 14 18 20 23] 16 200 23 26 29 32
M-5A1 69 7 10 12 15 18 21 13 16 19 23 26 29
M-5A2 65 6 8 10 13 15 18] 15 18] 21 25 28 31
M-5A3 o7 18] 23 27 32 37 41 18 23| 27 32 37 41
M-5A4 30 3 4 5 7 8 9 3 4 5 7 8 9
M-5B1 53 12 14 17 20 22 25| 12 14 17 20 22 25
M-5B2 37 7 g 10 12 14 15 11 13 15 17 19 21
M-5B3 55 9 11 13 16 19 21 11 13 16 19 21 24
M-6 42 1 2 3 4 6 7 1 2 3 4 6 7
M-6A 65 10 14 16 20 23 26 13 17 19 23 28 30
M-6A2 65 3 5 7 10 12 14 18 22 24 28 31 34
M-68 23 3 4 4 B 7 8 9 11 12 14 15 16
M-7 Q9 15 19 23 28 32 36 21 26| 30 35 40 44
M-7A 24 4 5 6 8 9 10 7 9 10 12 13 14
M-7B1 49 4 6 7 g9 10 12 7 8 10 12 14 15
M-8 36 6 8 10 12 14 16 11 13 15 18 20 22
M-9 31 2 4 5 6 7 8 5 7 8 10 11 13
M-2A1 92 13 17 20 24 28 31 16 200 22 27 30 34
M-9A3 82 20 25 28 33 37 41 29 34| 38 43 48 52
M-9B 33 10 12 14 16 18 200 13 15 17 19 21 23
M-10 100 16 21 24 30 34 38 17 22| 26 32 36 41
M-11 78 7 10 12 16 19 221 19 24| 27 31 35 39
M-11A 43 5 7 9 11 13 15 g 12 13 16 18 20
M-11B1 69 8 11 13 17 20 22 12 15 18 21 24 27
M-11B2 28 2 3 4 5 6 7 5 3] 7 8 10 11
M-11C 34 3 4 5 5] 8 9 8 9 11 13 14 16
M-11C2 39 5 7 8 10 12 14 13 16 18 21 24 26
M-11D1 88 7 11 13 17 20 24 14 9] 22 27 31 35
M-11D2 48 12 15 17 20 22 25 10 13 15 18 20 23
M-11E1 57 4 7 8 10 13 15 6 9 11 14 16 19
M-11E2 77 6 2 1 14 17 200 17 21 24 29 33 36
M-11E3 61 4 3] 8 10 12 14 4 §] 8 10 12 14
M-11F 161 11 15 19 23 28 321 11 15 19 23 2B 32
M-12 62 9 12 14 18 21 23] 12 15 17 21 24 26

Mill Creek Busin Subliasin Flown
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Table 5-1
Undetained Individual Subbasin Flows (CFS)

Miil Creek

Sub-basin| Area Existing Conditions Full Buildout

Name (Ac) { 2YR | 5YR |10YR{ 25YR |50 YR |100 YR| 2YR | 5 YR |10 YR| 26 YR | 50 YR [100 YR
M-12A1 23 1 1 2 2 3 4 5 8 7 9 10 11
M-12A2 70 5 7 8 11 13 151 14 18] 20 24 27 30
M-12A3 12 1 2 2 2 3 3 3 3 4 5 5 B
M-12B 68 o] 8 10 13 16 199 22| 28] 29 33 37 40
M-12C 134 9] 12 15 20 24 28] 27| 34 3¢9 46 52 58
M-13 955 52 751 92| 118 140] 161] 52| T5 92| 118| 140} 161

Mill Creck Bankn Sobbasio Flows

Pape2of2

Cily of Woadlrem
Starm Dinage Mader Plan



TABLE S5 -2
East Tributary of Senecal Creek
Undetained Individual Subbasin Flows

Natural Watershed

A 124.5| 0.195 20 28 20 28
B-1 60.3] 0.094 24 29 24 29
B-2 49.4| 0.077 7 10 7 10
C 49.0{ 0.077 15 20 17 22
D 78.3] 0.122 20 27 42 50
E 42.7| 0.067 16 20 28 33
F 31.1] 0.049 11 15 17 20
G 76.6] 0.120 13 17 38 45
H 26.71 0.042 13 16 15 18
I 33.6] 0.053 16 20 20 24
J 40.6| 0.063 7 9 24 28
K 83.1] 0.130 13 17 33 41
L 121.0] 0.189 18 24 18 24

Potential Re-routing of Future Development
M-C 24.7) 0.039 - - 15 18
S-l 17.01 0.027 - - 12 14
M-HDR 30.3] 0.047 - - 16 19
M-LDR 42.9] 0.067 - - 11 14

*NOTE: M denotes basins currently draining to Mill Creek.
S denotes basins currently draining to Main Senecal Cree



respectively. These flows represent the runoff flows from each subbasin and its specific natural

parameters as identified earlier.

PEAK CUMULATIVE FLOWS

Hydrographs from each subbasin were routed and flows combined using the routing methods
described in Chapter 3,_Study Methodology. The models take relative timing of flow patterns
into account when peak flows from tributary subbasins atrive at a specific node at different times
and allows for the attenuation of the peak flows when storage occurs in the runoff channels and

flood ways of Senecal Creek and Mill Creek.

Storage locations exist throughout both areas and are not specifically identified in this report.
However, Senecal Creek exhibits significant storage in the area north of Highway 214 and south
of the new crossing at Senecal Estates. No areas of unusual storage were identified along the
East Senecal Creek Tributary except for the small natural detention area located in the southwest

guadrant of the intersection of Interstate 5 and Highway 214.

Along Mill Creek several areas of natural storage exist between the major crossings. These
provide storage during high flow events and extend from the man-made pond near the south city
limit on the main stem of Mill Creek to the large area south of the Front Street/SPRR crossing
near Highway 214. Storage also exists along the west tributary of Mill Creek that extends from

the Cleveland Street crossing west to Settlemier Avenue.

Peak instream undetained flows for the main stem of Mill Creek are shown on Table 5-3, Peak

In-stream Flows at Key Points.

City of Woodburn
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Chapter 6

EXISTING SYSTEM DESCRIPTION

INTRODUCTION

This chapter presents a description and partial inventory of the existing public storm water
systems found in the Mill Creek and Senecal Creek drainages as these drainageways traverse the
City of Woodburn. These descriptions do not encompass the smaller portions of the systems
such as catch basins, inlets and pipelines less than 12 inches in diameter. Likewise, small ditches
and culverts that convey storm water across private lands are not included in this description and

inventory.

MILL CREEK

Mill Creek is the major natural drainage route serving most of the incorporated area of
Woodburn, extending from notth to south through the center of the City. Its drainage area within
the Study area as indicated on Figure 1, Senecal & Mill Creek Drainage Basin Boundaries,
contains about 5017 acres (7.84 square miles). The drainage system that has been constructed
over time generally follows the natural topography with open channels branching into a number
of areas of the City, supplemented by constructed drainage facilities using storm sewer systems
serving residential and commercial areas, major culverts and bridges crossing the main stem of
Mill Creek and some of the more major tributaries. Figure 9, Mill Creek Drainage, Existing

Facilities, shows the existing storm water facilities in the Mill Creek basin within Woodburn.

Several major tributaries flow to the main stem of Mill Creek. In the urbanized areas of the City,

many of these tributaries have been converted to piped systems and now carry much of the storm

City of Woodburn

6-1 Storm Drainage Master Plan



runoff. Several tributaries still convey storm flows via open channel. Most of these tributaries

are unnamed and will be referred to by their subbasin designation.

At the north city limit, a shallow tributary extends west from Mill Creek near its crossing of
Crosby Road. This tributary extends through subbasin M-1 and collects runoff frc;m that
subbasin. It is included in the model to incorporate any backwater effects caused by this system.
The tributary primarily serves undeveloped lands including portions of tﬁe Tukwila Golf Course

and a small, developed area labeled M-1a.

A tributary to the east serves the M-4 system of subbasins. This tributary is now entirely piped
and discharges through two major storm drain lines; one along Highway 214, the other just north
of the highway which serves the light industrial areas in the Woodburn Industrial Park. These
lines, an older, 24-inch diameter system along the south right-of-way of Highway 214 and a
newer 30-inch line serving the industrial properties convey all storm water to Mill Creek. Each

system crosses the Southern Pacific Railroad (SPRR) main line.

Goose Creek 1s a steep channel extending westerly from near the intersection of Mill Creek and
Highway 214. It provides drainage to the undeveloped area north of the highway, the high school
property and collects piped flows where it crosses Boones Ferry Road. Subbasins M-5 flow
through the piped and open channels of Goose Creek. Flows in Goose Creek are increased by
drainage collected in a 48-inch diameter line immediately south of and parallel to Highway 214.
Stormwater originating ini the M-5 subbasins concentrates in either Goose Creek 6r the 48-inch
line before discharging to Mill Creek. This sizeable system of subbasins extend to the Senecal
Creek drainage and includes much of Senior Estates and all the commercial areas along Highway
214. A large undeveloped area north of Highway 214 and east of Boones Ferry Road contains

the last remaining large parcels that are in the process of being developed in the these subbasing

Subbasins titled M-6a and M-6¢ are collected in 21- and 30-inch lines respectively. The larger
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line 1s aligned along Hardcastle Avenue and provides service to the residential areas both north
and south of this major street and extends to the commercial areas along Highway 99E. The 21-

inch line generally provides drainage to residential areas east of Mill Creek.

The oldest storm drainage system in the City serves the M-7 subbasins. This system of lines
ranging from 8- to 30-inch lines generally follows an existing low area that meanders through the
residential areas west of Front Street and extend to the west to Cascade Drive. Portions of this
system are still open channel flow, however most of the system is conveyed in closed conduits.
This system is probably the most hydraulically restricted system in the City, contains the oldest
pipes and likely cannot be expanded to include any new flows from the remaining undeveloped
area east of Senior Estates. Runoff from infill lots will be piped into this system and, with
possible expanded capacity in the calverts on 1st and 2nd Streets, overall system capacity should
be adequate. A small city park located along the west side of Front Street just north of

Hardcastle Avenue serves as a detention facility during high flows.

Storm flows from subbasin M-7a are conveyed through a 16-inch diameter storm line northerly
to the area of the city park. At this point, a leaping-weir manhole diverts storm flows to a surface
ditch. This surface system conveys storm flows around the park area where they re-enter a storm

drain line before crossing Front Street and the SPRR embankment.

Subbasins M-9al and M-9a3 generally follow a natural stream channel flowing from east to
west, crossing Gatch Street south of Lincoln Street before discharging to Mill Creek. This
system is a combination of open channel and closed conduit routes and provides storm runoff
service to several residential areas and a number of commercial properties along Highway 99E.
Property owners served by this system and located along Gatch Street have reported flooding
problems in the past and the City has responded through extension of storm sewers in some

areas.
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Immediately south of Cleveland Street, Mill Creek divides into two major channels. The smaller
of these channels turns west, crossing Brown Street, Front Avenue, the SPRR right-of-way and
Settlemier Avenue. Itis primarily an open channel system, fed by small lateral storm sewers. In
the area of the city park east of Settlemier Avenue, the tributary has been routed through a 48-
inch closed conduit storm sewer. This major tributary serves much of the developed and
undeveloped property in the southwest quadrant of the Woodburn UGB. Large diameter culverts
are used to cross Cleveland Street, Brown Street, Front Street/SPRR and Settlemier Avenue, A
privately-owned detention facility is located west of Settlemier Avenue near the west end of Ben
Brown Lane and serves the homes in the adjoining subdivision. More detention facilities have
been constructed with the largest serving the new school property on Parr Road. Storm flows

tributary to this system originate in the M-11 subbasins.

The main channel of Mill Creek crosses Cleveland Street. It progresses upstream through open
channels, enclosed only by culverts where it crosses city streets. Portions of Mill Creek are
located in City-owned parks between Cleveland Street and the south city limit. A constructed
pond is located along the main stem of Mill Creek, east of Hermason Street. Control and
maintenance of this pond is currently not a part of the City’s responsibilities. The major piped
syétem located in subbasin M-12 is a 48-inch line serving new subdivisions north and south of
Warren Way. This line has been sized to serve developing areas west of Mill Creek and will be
extended as development dictates. An off-line detention facility has been constructed in this

subbasin to serve the Meadow Wood subdivision.

South of the City, Mill Creek progresses upstream into farmland where it terminates before

reaching the neighboring town of Gervais.

Table 6-1, Mill Creek Tributary and Subbasin Storm Drain Capacity Inventory, provides an
outline of the major tributaries, an inventory of the major storm water facilities in the subbasin

including their diameter, type and length and their hydraulic adequacy compared to modeled
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Table 6 - 1
Mill Creek Tributary and Sub-basin
Storm Drain Capacity Inventory

(continued)
Flow (Size/ Approx.| ADEQUACY
Pipe/Channel Segment Node/ [Diam. | Type | Length {Design Event Carried (YR)
Description Subbasin {(Inches) (FT} {1996 Conditions.  Full Build.
SUB-BASIN M-6A2
Hardcastle Ave. 30" Qutfall Line M-6A2 30" |CSP {2800 100 25
TRIBUTARY M-7 (includes M-11C2)
SETTLEMEIR TO FRONT ST.
Front St. Crossing & Leaping Weir #7 30 |CMP 230 100 {Ponded) 2 (Ponded)
Open Channel, st to Front #7 DITCH {250 25, Storage Area "‘““éf,“;‘;i;‘io"o“’c’;“; o
1st Street Crossing #7 30 |CMP  [150 2 <2
Open Channel, 2nd to Ist #7 DITCH (200 100, out of bank | Convey 100 CFS
2nd St. Crossing #7 36 [CMP |70 5 2
72", 3rd to 2nd St. Crossing #7 72 |CMP  [350 100 100
42" Lincoln to 3rd St. #7h 42 |CMP {1390 100 25
24" Settlemeir to Lincoln #7b 24 |RCP 1280 25 <2
HAYES ST. LINE M-7B1/B2 18 [RCP 390 10 (No additional capacity)
AUSTIN CT. /HAYES ST. LINE M-7B1 i8 |RCP 750 10 (Mo additional capacity}
M-7B1 15 RCP 440 10 (No additional capacity}
M-7B1 18 RCP 520 10 (Mo additional capacity}
TRIBUTARY M-9A, McKINLEY / 99E
HWY 99E TO OUTFALL
48" CMP Gatch St. Crossing, #9a 48 |CMP |375 100 100
Open Channel, Gatch to Bryant #9a DITCH (300 100 , Ponded Convey 75 CF§
48" Outfall @ Bryant #9a 43 |CMP |150 25 25
48" CMP, Bryant to McKinley #9a 48 |CMP [550 50 50
McKinley St. 24", Conf. 48" to 99E M-9A3 24 |[CMP  |600 <2 <2
SUB-BASIN M-10
12" Collector, Qutfall to Jana Ave. M-10 12 |CMP (470 {(No additional capacity)
12" Collector, Jana Ave. to Hawley M-10 12 |CMP [650 {No additional capaity)
TRIBUTARY M-11
CLEVELAND ST. OUTFALL TO SETTLEMEIR!
Qutfall Culvert, Brown to Cleveland #11 (2} 42" [RCP 100 5 (Undetained)
QOpen Channel, Front St. to Brown Si. #11 DITCH 50 2 (Undetained)
Front St. Crossing #lia 48" [RCP {200 50 2 (Undetained)
Park pipe, Settlemeir to Front #11b 48" [RCP 1160 50 2 (Undetained)
Settlemeir Crossing #i1b 54" |ICMP |50 50 2 (Undetained)
18" A Street Coliector M-11 18" |1 1300 5 <2
SPUR M-11B/PARR ST. TO CONF.
Open Channel, Brown St. 1o Conf. Main Trib. M-11B1/B2, DITCH 100, Backwatar Ponding Convey 30 CFS
Clty of Woodburn
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flows. Table 6-2, Mill Creek Main Stem Existing Culvert Inventory, shows additional detail on
major structures on Mill Creek including surveyed data on overflow elevations and flood

elevations.

Figures 10A and 1‘0B, Mill Creek Undetained Flows Structures and Flood Profiles, show the
water surface profiles for 1996 conditions for the 25- and 100-year storm events. Figures 11A
and 118, Mill Creek Detained Flows, Structures and Flood Profiles, show future water surface
profiles for the 25- and 100-year storm events assuming that detention measures as outlined in

this Study are implemented.
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SENECAL CREEK
Senecal Creek Main Stem

Senecal Creek is a shallow stream that begins southwest of Woodburn where it provides drainage
to farmlands. The total drainage area of Senecal Creek within the Study area as indicated in
Figure 1, Senecal & Mill Creek Drainage Basin Boundaries, is approximately 4,430 acres. The
main stem of Senecal Creek skirts the western side of the City, paralleling the UGB and west city
limit. Tn the city, Senecal Creek follows a course from the bridge crossing of Highway 214 near
Butteville Road, through a wooded area west of West Woodburn, crosses an abandoned rajlroad
embankment and flows through a crossing of the roadway into Senecal Estates. Figure 12,
Senecal Creek Undetained Profile, shows the water surface profiles for the 25- and 100-year
storm events. Tt is assumed that no detention facilities will be built along these segments of
Senecal Creek. Most of the areas in the City served by Senecal Creek are served by the East
Tributary of Senecal Creek. Additional modeling of the East Tributary has been completed and a

separate set of recommendations has been compiled for this portion of Senecal Creek.
East Tributary of Senecal Creek

Basin Delineation

The Bast Tributary of Senecal Creek drains approximately 823 acres along the Interstate 5 route
corridor and a large portion of the City’s future industrial and commercial development arca.
Within this watershed, approximately 210 acres of new impervious area is expected to be
constructed between 1996 and 2016. In addition it is recommended that about 96 acres of
developable lands outside the topographical watershed in the upper {southerly) end of the basin
be drained to the East Tributary. Figure 13, Senecal Creek Drainage, Existing Facilities, shows

the existing facilities in the Bast Tributary of Senecal Creek basin within Woodburn. Figure 14,
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East Tributary of Senecal Creek Structures and Detained Flood Profiles, shows the water surface

elevations for the 25- and 100-year storm events.

The “Senecal Creek Capacity Analysis” (1994) evaluated the drainage capacity in terms of the
existing channel and drainage structures. The “Senecal Creek Capacity Analysis” is included in

Appendix “C” of this Study. In summary, the following key features of the basin were identified:

> The East Tributary provides an essential drainageway for Woodburn’s development along
I-5.

> Existing agricultural access crossings north (downstream) of Highway 214 will be

overtopped by undetained runoff flow from anticipated future upstream development.

% The twin 54-inch culverts crossing Highway 214 immediately west of the I-5 intersection
represent a constriction to stormwater flows from future development if no upstream

detention is provided.

> There is limited culvert capacity available to convey stormwater from the future development
area south of the Walmart complex on the east side of I-5 to the East Tributary on the west
side of I-5.

» 1In the upper (southerly) reaches of the watershed, the topography becomes very flat leaving

no well-defined drainageway to transport stormwater into the East Tributary.

In order to provide orderly and cost-effective urban drainage services to Woodburn’s East
Tributary watershed, the conveyance of increased stormwater flows to the East Tributary must be
planned and drainage structures in the stream must be protected using upstream detention

facilities or similar alternatives to mitigate stormwater flows. In the absence of such actions,

City of Woodburn
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significant capacity improvements must be made to a series of major culverts conveying the peak

flows in the East Tributary in the vicinity of the Highway 214 and Interstate 5 intersection.

The upper (southerly) reaches of the East Tributary basin are so flat that the exact surficial basin
boundary may be éasily modified, thereby allowing the City to determine which properties
should appropriately drain toward the East Tributary and which should drain eastward toward
Mill Creek. Figure 4, Senecal Creek Drainage Subbasins, shows the natural basin boundary
based on topography and the expanded basin boundary based on parcel limits and land use
planning considerations. These expanded basin boundaries were analyzed in the “Senecal Creek
East Tributary Capacity Analysis” (February, 1994) and will be assumed to hold throughout the

following discussions.

Management Zone Definition

Four management zones are defined for the East Tributary’s expanded watershed. The
boundaries for these zones are designated as ES-1 through ES-4 as shown on Figure 4, Senecal
Creek Drainage Subbasins. The zones are delineated by the four quadrants created by the

intersection of Interstate 5 and Highway 214.

Culvert Capacity at Highway 214

The primary existing constraint in the East Tributary drainage system is in the vicinity of the
Highway 214 culvert crossing. Water is conveyed through a series of culverts under Highway
214, through the Texaco station and under Amey Road. The two 54-inch diameter corrugated
metal pipe culverts crossing Hwy 214 convey approximately 138 cubic feet per second (cfs). The

maximum tolerable water surface elevation at the upstream (south) side of Hwy 214 is 174.0".

City of Woodburn
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This is due to the fact that water levels higher than 174.0° will adversely impact the existing I-5
culverts and other existing public stormwater systems up Stream from the Hwy 214 crossing.
Therefore, total stormwater flows generated south of Highway 214 should not be allowed to
exceed 138 cfs to prevent surcharging of the 54-inch culverts. The following undetained flows

are projected to oceur using the runoff/routing model of the basin:

EVENT PEAK FLOW (CFS)
Existing (1993) 100-Year Event 76
Full Development, Undetained 25-Year Event 180

Full Development, Undetained 100-Year Event 220

These future flow rates indicate that significant detention will be required to limit flows at

Highway 214 to 138 cfs.

New I -5 Culvert Crossing to serve Zone ES-4

There are about 222 acres of prime future development land located in detention zone ES-4 south
of the Walmart facility. Provisions have been made to convey runoff from this acreage across I-3
and into the Bast Tributary. At the time modeling for this Study was being completed there was
no available capacity in the culverts crossing under 1-5 into to convey additional runoff {lows
from ES-4. But, in order to prevent future flow rates above the 138 cfs at the Hwy 214 crossing
it was recommended to limit the total flow capacity of the I-5 culverts to 78 cfs for detention
zone ES-4. Preliminary analysis of the runoff flows indicated that an additional 42-inch diameter
concrete sewer pipe (CSP) was required to convey the future modeled flow of 78 cfs from the
east side of I-5 to the west side. In 2000 the 42-inch culvert was installed and presently serves

zone BS-4. Approximately 3.0 feet of head loss has been incorporated into the crossing.

City of Woodburn
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Near the upstream end of the East Tributary at Sta 73400 as shown on Figure 14, Bast Tributary
of Senecal Creek Structures and Detained Flood Profiles, the ditch bottom elevation is
approximately 170.5°. This is the approximate location where existing 24" and 30” culverts that
cross I-5 discharge into the East Tributary. At this location if the surface water elevation for the
100-year event in the East Tributary is maintained at 174.5’, an upstream water surface elevation
below 177.5 feet on the east side of I-5 can be maintained. A maximum 100-year water surface
clevation of 177.5 on the upstream side of I-5 will allow sufficient hydraulic head to convey the

78 CFS, while low enough to avoid flooding on the east side of I-3.
In Zone ES-4, the following head losses in the future drainage system can be presumed:

Prevailing ground surface elevation 184.0 feet (MSL)
Less Minimum cover over the storm drain pipeline 2.5 feet
Less Head Loss for 3,600 feet of storm drain pipe 4.0 feet
Resuliing water surface at I-5 culvert (apstream)  177.5 feet (MSL)

Detention in Zone ES-4

The undetained flow from future development in Zone ES-4 is 120 CFS. In order to reduce this
flow to the capacity of the recommended 42-inch culvert (78 CES), 7 acre-feet of detention is
required on the east side of I-5. As of ] uly 2001, this proposed detention facility is under
construction as part of the Montebello Subdivision and is shown on Figure 13, Senecal Creck
Drainage Existing Facilities. 7 acre-feet of storage volume will provide sufficient detention
capacity in this zone. When combined with the mitigation policies listed above, and construction
of the 7 acre-feet detention lagoon, the flow rate at the Hwy 214 crossing resulting from a 100-

year event is not expected to exceed the target flow of 138 CFS.

City of YWoodburn
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Chapter 7

RECOMMENDATIONS FOR DRAINAGE IMPROVEMENTS

Continued improvements of the drainage system in Woodburn will rely on a number of activities
and attention to the condition of the existing facilities. Specific recommendations for projects
are found in Chapter 9, Recommended Capital Improvement Projects, of this report. These
projects should be implemented as soon as funds, permitting and the public review process
allow. However, these projects will only mitigate current shortcomings in the systems capacity
and should not be relied upon to provide a drainage system which will adequately serve the City
in the long termn. Projects of growth and development patterns made in this study are based on
the best understanding available at the time. Experience shows that trends change over time and

forecasts of future conditiens should be revisited periodically.

In light of this, the following general recommendations are provided to guide the City managers

in their planning for future use of the drainage system.
Detention Policy Implementation

A city-wide Stormwater Flow Management Program including policies regarding detention has
been developed concurrently with this study. It addresses on-site detention for individual parcels
of land and identifies several locations in the City where a public detention facility may be sited.
For the past number of years, the city has utilized a guide presented in Table 7-1, “Volumes for
Different Intensity Storms for 10-Acre Site”. This guide is presented here to document the
city’s recent position on detention facility sizing. The new guidelines are provided in the

- Stormwater Flow Management Program document and these should be used for analysis and

City of Woodbum
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Approved by Woodburn City Council 12/9/96

Table 7 - 1
VOLUMES FOR DIFFERENT INTENSITY STORMS
FOR 10-ACRE SITE
Storms Results i A =435,400 Developed 2 Volumes 2 3400sec hrs
(Rates) =10 acres C=071 Sec storms sec  hrs storm
(NTENSTTIES) (UN)}developed
C=0.25 {cfs)
100 yr. 1.24" 0.447 in 435,600 fi2 0.71 3.313 32,2058 32,205 #3
2.7 hrs hr or 10 acres --11,340 B
0.25 1.147 11.340 fi® 20,845 3
storage volume
50 yr. 1.20" 0.435in 435,600 fi2 0.71 3.087 30,472 i3 30,6721
2.74 hrs hr or 10 acres -- 10,800 3
0.25 1.087 10,800 f 19,872 i
storage volume
25 yr, 114" 0.399in 435,600 i 0.71 2.830 29,1383 29,138 {8
2.84 hrs br of 10 acres -- 10,255 i
0.25 0.996 10,255 fi* 18,883 i3
storage volume
10 yr. 108" 0.344in 435,400 fi2 0.71 2.582 27,605 i3 27,6051
2.97 hrs hr or 10 acres -- 97203
0.25 0.90% ?.720 ff2 17.885 ff°
storage volume
5yr. 0.935" 0.2851n 435,500 fi? 0.71 2.024 23,899 23,897 fi°
3.28 hrs hr ot 10 acres -- 84151
0.25 0.713 8,415t 15,484 i1
(320 storage volume
_gpm]
2yr. 0.800" 0.220 in 435,600 f2 0.7 1.540 20,448 fi® 20,448 3
3.44 s hr or 10 acres -- 7,200 ft%
0.25 0.549 7,200 3 13,248 fi5
storage volume
CITY OF WOODBURN
RUN OFF DETENTION REQUIREMENT
1) Construct a device that has capacity for detaining difference in run off volume received by undeveloped and developed land for a 25-year
storm,

2) Consfruct a discharge orifice of a size that the quantity of run off through the orifice is equal to run off flow from a storm of 5-year or less,
undeveloped [and.

» Construct a detention facility to have a post-development 25-year capacity with a discharge orifice (or structure) sized to limit outflow tono
more than the indeveloped site peak run off for the existing (undeveloped) 5 year frequency storm. Detention volumes calculated by the
following methods arc acceptable:

A. Santa Barbara Urban Hydrograph routing model (as prescribed by the King County Surface Water Design Manual) for the post
development 25-year runoff hydrograph detained back to the existing 5 year peak site discharge.
B. 18,883 CF/ 10 Acre drainage area as per City of Woodburn standard table, above, based on the rational method.

SAFETY REQUIREMENTS
1) Depth of storm water within 30 feet from the edge of detention ponds, if open to public, shall be limited to 3 feet, then gradual slope (3%} to
higher depth shall be allowed., Maximum pond side slopes shall be 3' horizontal to 1° vertical, however, gentler slape is desirable.

REV. A STRMVOILM-10/02/95 updated 08/30/96 Item #3 added  12/9/96 Safety Item revised.
REV, B. APPROVED BY CITY COUNCIL. 12/9/96



design of all future detention facilities.

Portions of the existing drainageways currently function as detention sites where high water flow
is backed up by road crossings such as East Lincoln Street and Hardcastle Street. These
crossings were built with culverts intended to pass normal stream flows but do not pass high
flows as easily. The hydraulic model simulates the high water level created during flood
conditions and these levels are ?erified by the historical record of high water levels observed in
both Mill Creek and Senccal Creek. These sites, four located in the Mill Creek drainage and one
located in the Senecal Creck drainage basin will continue to function as detention areas and, with
the exception of a proposed high level overflow structure at Hardcastle will not be modified to
increase flows past them during storm conditions. However programs directed at improving
public safeguards during periods of high flow and incorporation of storm water treatment

wherever possible will be continued as a part of the Master Plan.

In addition, the City’s detention policy should be made available to private developers and others
who plan to alter drainage conditions or runoff volumes or rates. This policy addresses both
large and small properties throughout the Mill Creek and Senecal Creek drainages. The goals of

the policy should be publicized and discussed whenever the opportunity presents itself.
Continued Planning

City staff should become familiar with and use computer-modeling techniques to assess the
impacts of proposed development. With available tools such as HEC-1, the Santa Barbéra Urban
Hydrograph (SBUH), the Storm Water Management Model (SWMM) and similar, well-
documented programs, forecasts of future runoff should be developed and reviewed periodically
to document the changes in flow rates and volume of storm water. Continued use of a system

model will also allow City staff to update the facilities plan portion of the Comprehensive Plan
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as dictated by state regulation.

The City should also plan to reanalyze the entire system and prepare new forecasts of storm
water conditions every 20 years, a period typically used in major facility planning. This major
effort provides opportunity to re-evaluate the entire system and incorporate changes in land use

and other stormwater runoff conditions and parameters.
Operations and Maintenance

The City has and follows a plan for ongoing operations and maintenance of the storm drainage
system. This system should be continued and expanded to include regular inspection of drainage
facilities including major culverts, bridges, detention areas (public and private) and major open
stream segments. Periodic cleaning of debris in the stream and adjoining floodway areas should

be done to prevent the buildup of flow-inhibiting materials.

Storm sewer maintenance activities which include regular inspections of inlets, catch basins,

major storm sewers and outfalls should also be scheduled and findings documented.
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Chapter 8

PROJECT PHASING

Projects required to maintain the storm drainage system capacity by construction of new
conveyance facilities or expansion of existing facilities must be prioritized to level the demands
on the City's funds and staff. All projects will eventually be needed to maintain system capacity
as the service area grows and is developed with new residential and commercial areas. This
Chapter of the Study sets the methods and criteria for determining which individual projects

should be funded and constructed first and which may be deferred until a later time.

PROJECT PHASING

A detailed analysis of the runoff conditions as found in Chapter 5, Analysis of Rainfall Runoff,
was used to identify problem areas in the existing system where peak hydrologic conditions
reached or exceeded the facilities’ ability to safely handle these flows. This data and model

projections were categorized using the base assumptions and criteria outlined in Chapter 3, Study

Methodology. Accordingly, budget level cost estimates for the construction of each capital
project were developed and can be found in Chapter 9, Recommended Capital Improvement
Projects. These cost estimates include the construction costs and other project-related costs such
as design and inspection services, legal support and, where necessary, costs of land needed to

implement the improvement.

Based on the severity of the problem and the cost of the improvement as determined by applying
specific criteria, projects are divided into specific groups and placed into phases that will allow
prudent expenditure of public funds. Each proposed project has been given a designation of

high, medium or low priority. The phasing periods and the specific criteria, used to separate '
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capital projects into a priority grouping follow.

PHASING PERIODS

The City typically operates ona 5 ;year capital improvements pian (CIP) which directs planning
and construction of capital public works projects. Usually, projects placed in this plan have been
identified through engineering study by the City staff and citizen input. In this case, some
projects were deemed suitable to be placed on the CIP due to their impact on public safety and
health and are suggested herein for “high” priority for implementation within one to three years.
Other projects, necessary for efficient operation of the drainage system but not threatening in
terms of public health and safety afe given “medium” priority and targeted for inclusion on the

CIP within the succeeding 3- to 6- year portion of the plan.

Finally, some projects are driven by the rate of land development within the service area and are
given “low” priority for project planning. Projects in this category should be revisited each year
in preparation of the current CIP and their necessity weighed in light of local development rates
upstream of the potential project. In this Study, the long-term phase is defined as the period
extending beyond the CIP 5-year window.

In the case of potential development outside the jurisdiction of the City, some projects may

require a change of priority to alleviate increases in runoff due to these development projects.

The phasing of drainage improvement projects was divided into the following categories which

are shown with their respective time frames:
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Phase Designation Time Frame

3 Year FY 2002 - FY 2005
6 Year . FY 2005 -FY 2008
10 Year Beyond FY 2008

It is recognized in this Study that any of the projects identified may change priority as storm
water runoff conditions upstream change. Usually, no single factor will dictate the priority of a
project, however, the following discussion provides a guide for project prioritization and is
intended to allow flexibility within the financial and technical ability of the City to implement

them.

CRITERIA FOR PROJECT PHASING

The improvements identified are needed to provide adequate capacity for fully developed lands
within the two major watersheds. In other words, existing drainage conveyances were evaluated
to determine which would need to be modified or replaced to handle increasing peak flows as
development occurs, Estimates of future facility improvements were made to allow for

continued proper function of the drainage system.

Additionally, more local drainage facilities will be needed within developments on large parcels.
These local facilities, usually storm water inlets and piping systems are typically provided by the
developer of the parcel as part of the development's infrastructure and are either kept as private
drainage facilities or are cqhstructed to City standards and turned over to the City upon
acceptance by the City. It is not the intent of this Study to place restrictions on the alignment of

drainage facilities within these currently undeveloped lands, except as specifically provided for
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in this Study.

Chapter 5, Analysis of Rainfall Runoff, provides estimates of gross subbasin runoff information
and outlines the methodolo gies which may be used to determine design flows for these on-site
improvements. Drainage facilities should be planned for these development parcels as part of the
City's normal site design review process. These facilities should have capacity to handle the

flows estimated by this Study and should provide for continuity of existing drainage ways.

As a first step, drainage improvement projects were identified which were needed to correct
existing problems as identified by the model analysis or problerhs known by City staff and
citizens. These improvements were checked against peak runoff flows that will be created by
future development to make certain that a project would handle both current and future runoff
conditions. These improvements were classified as 3-YEAR phase improvements. Within this
category, the priority was rated as "High" if there was a relatively large risk associated with not
completing the improvement or if the problem created by the existing situation was frequent and

caused a public safety concern or significant inconvenience.

These projects were then arranged within the phasing categories by considering the following

criteria:

A. Extent of a current system or facility inadequacy as judged by the relative
inadequacy when compared to the peak runoff requirements for an adequate
structure or drainageway feature.

B. = Estimated time frame for further development within the catchment area,
assuming development which will exacerbate the condition or make it untenabie.

C. Relative risk from failure to make timely improvements as judged by the potential

for structural failure of the facility or creation of a public hazard.
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Chapter 9

RECOMMENDED CAPITAL IMPROVEMENT PROJECTS

Capacities of existing and drainage system facilities were analyzed and the analysis presented in
Chapter 5, Analysis of Rainfall Runoff. Using the criteria and methods outlined earlier in the
Study, this analysis shows system deficiencies in several geographic areas. Based also on the
discussion of Chapter 7, Recommendations for Drainage Improvements, the following projects
are recommended for adoption by the City and should be included in the City’s future Capital
Improvement Program (CIP). Figure 15, Proposed Capital Improvements Key Map, shows the
location of all proposed CIP projects and Table 9-1, CIP Project Summary, provides a brief

summary of these proposed projects.

These projects have been defined to the extent of the information available at this time with the
best information provided pertaining to their cost, phasing and implementation. Prior to actual
initiation of any individual project, a detailed preliminary engineering study should be prepared
and a more precise cost estimate prepared. In addition, prelimuinary and final designs of these
projects to determine dimensions, location and facility sizes will be required. Also, detailed
review of property ownership and property line location should be done during preliminary
design of an individual improvement to assure new or rebuilt facilities are located on public

lands or have the appropriate easements.

It should be noted here that proposed improvements are based on information available at the
time of completing the modeling for this Study. The existing site information has been updated
to represent the facilities as of July 2001. Re-evaluation of these proposed improvements is
recommended at the time of preliminary design. System re-routing, upgrades and future
development will affect these recommendations. Any alterations of the existing system layout or
unforeseen developments should be carefully evaluated for downstream adequacy and potential

conflict with the objectives of this Study.
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TABLE 9-1

CIP PROJECT SUMMARY

Woodburn Drainage Master Plan

Drainage | Subbasin Estimated
Project ID Project Name Basin ID Priority Cost (%)
P1 Hardcastle Crossing Mill Ck M-8 High $ 191,729
P2 Front Street Detention & Crossing Mitl Ck M-7 High $ 151,436
P3 Marshali Street Mill Ck M-10 High 3 78,560
P4 Crosby Road Crossing Mill Ck M-1 N/A {county) | $ 587,159
P5 Boones Fearry Crossing Mill Ck M-1a Low $ 53,157
P6 Old town - 2nd Street Mill Ck M-7 Mediurﬁ $ 188,965
P7 East McKinley Mill Ck M-9a High $ 953,101
P8 Stubb Rd Detention Mili Ck - M-11a Medium $ 359,571
P9 Conneci 48" at -5 & Hwy 214 Senecal Ck ES-2 High N/A
P10 Goose Creek Re-alignment Mill Ck M-5 Low $ 224577

tableS-1.ds8/27/02

CIP Total= $ 2,788,255




The following CIP projecis are recommended for implementation:

Five proposed projects within the Study area have been given high priority for improvement.
These are the Hardcastle Road crossing; development of a detention facility at the Front Street
park and addition of a 42-inch line across Front Street and the railroad; adding capacity at
Marshall Street; increasing capacity at East McKinley near Bryan Street; and consolidation of

storm flows into the existing 48-inch line crossing I-5 immediately north of Hwy 214.

On Hardcastle Road, addition of an auxiliary (overflow) line in the embankment of the fill
crossing Mill Creek is recommended. This should be designed as a box culvert to minimize head
loss while minimizing use of the embankment. Details of this recommendation are found the

outline for Project No. 1, Hardcastle Crossing.

On Front Street, flow from an open ditch in the park reenters an 18” diameter pipe before it goes
under Front Street. Flows beyond the capacity of the 18” pipe are diverted to an open ditch and
routed northerly to an existing 30” diameter pipe which crosses under Front Street and the
Railroad. The new system would create a detention facility at the park and increase capacity of
the line under Front Street and the railroad by constructing a 42-inch line in place of the existing

307 pipe. Control structures would also be constructed at the detention facility.

At the Marshall Street crossing of Mill Creek, addition of a second conduit to increase capacity
of the crossing and avoid flows that overtop the street in all but the most extreme storm events is
recommended for immediate development., At this Jocation, a second, parallel pipe of 54-inch
diameter should be installed to relieve flooding conditions immediately upstream. Details of this

project are itemized in the write up titled Project No. 3, Marshall Street.

In the area of Blaine and East McKinley Streets, the existing storm system has inadequate

capacity to carry existing high flows and the system does not meet present City standards for
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alignment. Complaints of flooding have been received from local residents. In order to alleviate
these problems the sub-standard pipes will be abandoned and new larger diameter pipes will be

constructed within the alignment of the public right-of-way.

Analysis of the flood elevation for various storm events show a significant head loss being
incurred at the Crosby Road Crossing. This facility is owned by Marion County and appears to
cause significant headloss in the higher flow ranges. Improvement to this facility is
recommended, and the City should initiate discussions with county staff to this end. Elimination
of the head losses caused at Crosby Road will lower the immediate upstream flood elevation
significantly and, with that, lower flood elevations for the 100-year event as far south on Mill

Creek as Highway 214.

An unused 48-inch storm sewer was constructed as part of the ODOT I-5 construction. This
system can be utilized to relieve hydraulic loading to the storm system crossing under I-5 to the
south of Hwy 214. This project requires further investigation to determine the best potential re-

routing plan.

In addition to the five CIP projects listed above, two other locations along the main stem of Mill
Creek appear to be overtopped during periods of very high flow. These are the Goose Creek
confluence at Highway 214 near the Mill Creek Pump Station and the private road crossing just
south of Crosby Road.

At Mill Creek at the confluence of Goose Creek just south of Highway 214 at the Mill Creek
Pump Station there is significant probability of backwater build up during the 25-yr. event and
overtopping appears to be possible during the 100-year storm event. To resolve this potential
problem it is recommended that the Goose Creek Tributary which presently enters Mill Creek at
the Pump Station south of Hwy.214 be re-aligned to cross Hwy 214 and intersect Mill Creek to
the north of Hwy 214. This would include the installation of a 60” diameter culvert and is

designated as Project No. 10, Goose Creek Re-alignment. This project is assigned as a lower
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priority, however should state or federal funds become available for a project of this nature, it

could be moved higher on the hist.

The private drive south of Crosby Road is within the City limits but is not a publicly-owned
facility nor is it located within a public right-of-way. This site is not recommended for inclusion
on the CIP list for these reasons but is mentioned in this Study because the capacity of the
existing culvert (7.8°x 8.3° CMP) is inadequate to pass the existing 25-yr event. During the
floods of 1996 the water surface elevation reached approximately 152.0”, three feet above the
existing driveway elevation of 149.0°. The type, configuration and slope of the culvert limits the
capacity to less than 250 cfs. The full build-out 100-yr event flow at this location is estimated at
500 cfs. The culvert should be replaced with a more hydraulically efficient 90” or 96” pipe with
increased slope on the culvert as the topography will allow. Depending on the policy of the City
and discussions with the property owner, capital improvement funds should only be used to
increase capacity of the crossing if such expenditure falls within the goals of the City’s storm

management policy and can be shown to benefit City property owners or City-owned property.

COST DATA

The following figures and tables present the capital improvement projects recommended for
implementation. Most construction costs are based on information from recent project bid
tabulations and unit prices for this area as documented in a technical memorandum from City of
Portland, Environmental Services Public Facilities Plan Technical Memo, T7.C.1. Basis of Cost
Estimates, dated June 1998. These prices have been adjusted (increased by 7.6 percent) to reflect
construction costs in 2001 and are now based on the July 2001 ENR CCI of 6404. All costs
should be re-evaluated at the time of preliminary and final design to refine individual items
estimates. The costs provided on the following project outlines are total project costs and include
design and administrative costs as well as a contingency allowance. A range of contingencies

was used to allow for varied construction scenarios of each project site.
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Project No. 1

Drainage:
Subbasin:

Project Name:

Mill Creek
M-8

Hardcastle Crossing

PRIORITY:

High

Deseription:

The embankment of the Hardcastle crossing of Mill Creek restricts flows in Mill
Creek during the forecast 100-year flood event. This restriction causes water to
back up as far as Marshall Street and will, during a 100-year storm event, cause
the water surface to come within 6 inches of overtopping the roadway. See Figure
P1, Hardcastle Crossing, for the existing site layout. The existing culvert capacity

is 255 CFS and future 100-year flood flows are estimated at 285 CFS.

This project proposes to create an overflow channel with an invert elevation of
160.5” which will allow continued storage to occur upstream of the embankment
and allow any flows reaching the 160.5 elevation to pass. At flood flows, this
high-level overflow will maintain a water surface elevation of 161.5°.
Construciion of this overflow will provide relief of the high backwater condition
at Marshall Street and the intervening crossings and make maximum use of the

detention storage in the park areas along Mill Creek.

It is most likely that use of a 2 foot high box culvert, 5 feet wide set at a slope of
0.005 (ie. in 160.5’ - ie. out 160.3) will allow maximum passage of storm flows

while minimizing headloss through the structure.
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Cost Estimate: Hardcastle Crossing

Hardcastle [Headwalls ea 5 2153 4,305
Crossing

TOTAL= $ 191,729
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Project No. 2

Drainage:
Subbasin:

Project Name:

Mill Creek
M-7

Front Street Detention and Crossing

PRIORITY:

High

Description:

West and south Front Street, drainage flows from subbasin M-7 join to enter an
open ditch system in Front Street Park and eventually flow into pipe systems
under Front Street and the railroad. The southerly pipe is an 18” diameter
concrete pipe and low flows exit the Park via this pipe. When the hydraulic
capacity of the 18” pipe is reached, overflows enter a second open diich running
north and into an existing 30" diameter concrete pipe which runs under Front
Street and the Railroad. The Park can be converted into a detention facility if
flows out of the Park are controlled. Also, the replacement of the 30 pipe under
Front Street and the railroad with a 42” pipe will allow for high flow by-pass as

needed for future development.

Modeling indicates that buildout conditions will increase 100-year flood flows
from 65 CFS currently to 77 CFS in the future, assuming that subbasin M-11c2

will be routed to the south.

Model analysis indicates that maximum outflow capacity is 37 CFS when storage
and ponding in the park area reaches 168.0°, approaching the pavement on Front

Street. Currently, a 25-year flood event will cause a backup of water about 1 foot
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deep in the park and a 100-year flood event will cause a backup of about 3 feet
deep. With surrounding properties as currently developed, no damage to property
or homes should occur. Future flooding conditions ﬁfter complete infill in the
upstream basins will create a water depth of 2 feet in the park during a 25-year

event and water will overtop Front Street during a 100-year event.

To mitigate this potential for future flooding and inundation of Front Street, it is
recommended that the park area be excavated to provide an additional 0.7 acre-
feet of storage below elevation 167.0" and that the existing 30” CMP pipe
crossing Front Street and the railroad be replaced with a 42-inch diameter
reinforced concrete storm sewer line. See Figure P2, Front Street Detention &

Crossing, for the existing site layout.
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Cost Estimate: Front Street Detention & Crossing
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at Front St. _|Restoration
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Project No. 3

Drainage:
Subbasin:

Project Name:

Mill Creek
M-10
Marshall Street

PRIORITY:

High

Description:

The existing crossing of Marshall Street at Mill Creek is conveyed through a
single 48-inch diameter line. The capacity of this line is inadequate to convey the
future 5-year event and currently overtops during the existing 25-year storm event
as was evidenced during the February floods in 1996. In addition, the head loss
through this line during flood conditions is almost 3 feet. A future 100-year event
will overtop the street by about 2.5 feet, likely causing severe damage to the

pavement and embankment.

This condition will be mitigated through installation of a 54-inch diameter line
paralleling the existing line. Realignment will not be necessary, however, some
additional land may be required to install a second line of this diameter. See

Figure P3, Marshall Street, for the existing site layout.
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Cost Estimate: Marshall Street

Marshall Str

3

Total =

$ 78,560
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Project No. 4

Drainage:
Subbasin:

Project Name:

Mill Creek
M-1
Crosby Road Crossing (In County)

PRIORITY:

Subject to be discussed with Marion County

Description:

A major Mill Creek crossing at Crosby Road north of the City is conveyed
through a 7' x 10" arch CMP culvert. This facility has an existing capacity of 340
CTS and, during periods of unusually high water conditions, restricts the Mill

Creek flows and creates a significant headloss. Model analysis indicates a 100-

year flood flow of 624 CFS.

While flood profiles indicate that Crosby Road will not be overtopped by the 100-
year event, the headloss and resulting backwater created by this flow raises the
flood elevation in Mill Creek as far south as Highway 214 and, increases the

potential for damage to structures along the stream.

In order that the flood elevation be lowered to an acceptabie level, 1t is
recommended that the existing arch culvert be replaced with 8' by 14' box culvert
or structure of equivalent capacity. See Figure P4, Crosby Road Crossing, for the
existing site layout. Installation of a new culvert will have the effect of lowering

the flood elevation upstream of the Crosby Road structure by approximately 2 feet

to a new water level of aboui 147.0°.
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Since the Crosby Road structure is located on a roadway owned and maintained
by Marion County, it is recommended that City staff notify the Marion County of

this situation and together begin discussion of a mutually acceptable solution.

Cost Estimate: Crosby Road Crossing
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Project No. 5

Drainage:
Subbasin:

Project Name:

Mill Creek
M-1a
Boones Ferry Crossing

PRIORITY:

Low

Descripiion:

This crossing of Boones Ferry Road immediately north of the current City limits
carries runoff from the developed and undeveloped areas west of Boones Ferry
Road including flows from subbasin M-1c. In time it will also receive runoff
flows from subbasin M-1b. Subbasin M-1b is zoned for single family dwellings
and will increase the runoff from this area after development. Projections show
the existing 24-inch culvert and the 36” pipe crossing Boones Ferry limited at a 2-
year storm flow under future (buildout) conditions. Future flows will require a
42-inch diameter line to replace the existing 36” pipe. See Figure P5, Boone’s
Ferry Crossing, for the existing site Jayout. This project proposes to only replace
the section of pipe under Boones Ferry Rd. The required exient of replacement of
the 36> needs to be investigated further. Further field investigations ShOI‘.ﬂd be

conducted to determine if all or portions of the 36" pipe will need to be replaced.

Since the existing crossing is outside the City limit, financial responsibility may
not be the City’s. Options include involving Marion County in the decision to
enlarge the crossing capacity and/or strictly enforce detention policies in both
subbasin M-1b and the undeveloped areas north of the swale leading to the
crossing. If future flows can be limited to existing conditions, the crossing may

handle a 10-year event and be suitable for some time.
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Cost Estimate: Boones Ferry Crossing
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Total = $ 53,157
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Project No. 6

Drainage: Mill Creek
Subbasin: M-7
Project Name: Old Town (1st and 2nd)

PRIORITY: Medium

Description: One crossing on the Old Town tributary of Mill Creek west of Front Avenue is
undersized for future capacity needs. This crossing is a culvert that extends from
the west side of Third Street and outlets on the cast side of Second Street. The
crossing is a single 36-inch diameter (2nd Street) and will be limited to a 2-year
storm event at buildout conditions. Primary future flows for this tributary system
will come from subbasin M-7b2, a large residentially-zoned area south of
Highway 214. Replacement conduits for these lines can be either replacement
lines or parallel lines depending on the existing conditions of the two crossings

and the anticipated future life. See Figure P6, Old Town- 2" St., for the existing

site layout.
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Cost Estimates: Old town — 2% St
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Project No. 7

Drainage:
Subbasin:

Project Name:

Mill Creek
M-9a
East McKinley

PRIORITY:

High

Description:

Flows entering the 24-inch diameter line on East McKinley from the Highway
99E area cause significant headloss due to the limited capacity of the existing
corrugated metal pipe. A combination of high flows from the commercial areas
along the highway and use of a corrugated pipe along McKinley cause this
condition to exist. The existing 24" runs along East McKinley and flows to the
north through a series of private properties. The exact location of the pipes within
the private properties is unknown and the alignment is non-standard. This is also
the case with an existing 18” pipe located on private properties between East
McKinley and Blaine Streets. Additional capacity can be provided by up-sizing
the existing 24” and 18" pipes. Also, the pipes located on private property should

be abandoned and newly constructed pipes within public right-of-way can service

these areas.

Presently, it is proposed to replace the existing 24” pipe in East McKinley with a
36" pipe and replace the existing 187 pipe with a 217 pipe. Where the two
systems converge at the intersection of McKinley and Bryan Streets a 487
diameter pipe would be constructed. The newly constructed storm sewer would
follow the alignment of East McKinley and outfall to the open drainage located
south of Lincoln Street and to the west of McKinley Street.
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Cost Estimate: East McKinley

Total= $ 953,101
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Project No. 8

Drainage:
Subbasin:

Project Name:

Mill Creek
M-11a
Stubb Road Detention

PRIORITY:

Medium

Description:

This project is comprised of two elements; a 17 ac-ft detention lagoon west of
Settlemier Avenue and a constructed swale in the park east of Settlemier. The
detention above Settlemier should be 17 ac-ft below elevation 173.4°. These two
facilities compliment each other and with both in place, detention of flood flows

from the westerly areas of Woodburn will be provided to protect downstream

properties.

Conveyance of storm runoff through the park area can be increased if the flow that
exceeds the capacity of the existing pipeline is allowed to exit the pipe
downstream from Settlemier Road and flow through the park area in a swale
created for this purpose. This overland flow would then reenter the pipeline at the
east side of the park, just upstream of where the storm sewer crosses under the
railroad tracks. This park swale should be designed to convey 15 cfs with a limit
on the upstream water surface of 173.0°. This will allow the Settlemier detention
facility to be designed with a volume of 17 acre-feet. Without the ability to route
flows through the new swale in the park, the detention pond volume will be 27 ac-
ft and considerably more land and excavation will be required. Land for the

detention facility is currently in private ownership and would have to be acquired
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by the city or granied to public ownership as part of a larger project development.

See Figure P8, Stubb Road Detention, for the existing site layout.
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Cost Estimate: Stubb Rd Detention

Stubb Rd  |Eresion control Ls 1 10763 710,763
Detention

Land acquisition of approximately 5.7 acres that will be needed for this project is estimated at

$20,000 per acre for a total land expenditure of $114,784.
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Project No. 9

Drainage:
Subbasin:

Project Name:

Senecal Creek
M-11a
Connecting 48" at I-5 and Hwy 214

PRIORITY:

High

Description:

A dry, existing 48-inch diameter storm sewer extends under Interstate 5 from the
northeast quadrant of the intersection with Highway 214 to the northwest quadrant
of the same intersection. The 48-inch diameter storm sewer was completed as part
of the Interstate 5 construction project and extends westerly across the freeway.

Its apparent intended use was to convey storm water from the east side of the
interchange to the Senecal Creek drainage. This project would connect the
existing storm sewers in the northeast quadrant of the intersection into the 48-inch
line where ever possible. See Figure P9, Connect 48” at I-5 and Hwy 214, for the

existing storm sewer locations and layout.

Potential connections from the existing local storm sewers into the 48-inch line
have not been identified and no new connections have been made to the 48-inch
line. The 48-inch Tine is accessible from the west end through a manhole but no
manhole or other access point to the 48-inch line has been identified east of the
interstate highway. Numerous attempts at locating a2 manhole on the east end of

the line have been made, but with no success.

Development of the properties northeast of the interchange have increased the
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volume of storm runoff. These flows are now routed through an existing storm
sewer system, taking a circuitous route around the intersection to the south of
Fiwy 214, eventually discharging to the storm sewer system west of the

interchange.

At its completion, this project will allow full use of the existing 48-inch diameter

line.

Cost Estimate: Preparation of a preliminary design report should be budgeted at $10,000.

As a minimum, the Predesign Report should:

1. Identify the potential connections between the smaller existing lines east
of 1-5 and the 48-inch line using field surveys of invert elevations and
confirmation of pipe diameters,

2. Calculate the storm flow rates for all lines with potential of being
discharged to the 48-inch line,

3. Provide hydraulic analysis necessary to forecast new flows in the pipes and
open channels downstiream from the project, and

4. Provide an estimate of project cost to construct the improvements.
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Project No. 10

Drainage:
Subbasin:

Project Name:

Mill Creek
M-5
Goose Creek Re-alignment

PRIORITY:

Low

Description:

The flow capacity of the existing 12’ x 7.7" box culvert crossing Hwy 214
immediately west of Front Street is approximately 500 cfs. The results of
computer simulation modeling as shown on Figure 10A, Mill Creek Undetained
Flows Structures and Flood Profiles, indicates that the water surface profile at
Hwy 214 will cause backwater flooding for the 25-year event and possible

overtopping of Hwy 214.

Goose Creek is a significant tributary of Mill Creek and joins Mill creek at a point
just south of the box culvert. Flows for the full build out scenario in the Goose
Creek subbasin when calculated at the Mill Creek confluence indicate a 25-year

flow rate of 156 cfs and al00-year flow rate of 198 cfs.

Tn order to reduce the possibility of overtopping Hwy 214 it is recommended that
flows from Goose Creek be redirected to the north, across Hwy 214 prior to
flowing into Mill Creek. This would require the installation of a 60 culvert,
crossing Hwy 214 located approximately 300 feet upstream of the Mill Creek

confluence.

See Figure P10, Goose Creek Re-alignment, for the existing site layout.
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Cost Estimate: Goose Creek Re-alignment
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Chapter 10

WATER QUALITY REQUIREMENTS

Phase I Requirements

The Environmental Protection Agency (EPA} has adopted regulations pertaining to storm water
quality nationwide. These regulations take a phased approach toward implementing standards
leading to improving storm water runoff quality. Initial phases of the program have addressed
major urban areas and cities where water quality is threatened. Rules outlined by the EPA are
implemented through the National Pollutant Discharge Elimination System (NPDES) Storm
Water Program. Specific areas of concern have targeted cities of over 100,000 population and
major systems where sanitary and storm sewer systems are combined. In using these combined
storm and sanitary sewer systems, overflows of combined sewage often occur when storm runoff
exceeds the capacity of the réceiving sewers. This condition causes Combined Sewer Overflows
(CSQ’s), a major target of initial storm water quality action. Woodburn doesn’t have combined

sewers and has not been required to spend resources in this way.

Phase 11 Requirements

Citieé using municipal separate storm sewer systems (MS4s) to transport stormwater from the
point of collection to the local streams without treatment will be required by EPA’s Storm Water
Phase H program. These regulations apply to cities or urban areas having a density greater than
1000 people per square mile or having a total size greater than 10,000 people may be regulated

by Phase I requirements. Woodburn falls into this category.

The Phase II Final Rule was published in the Federal Register in December 1999. Designation of
Phase II requirements by the NPDES authority of municipalities within this population category
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will be on a case-by-case basis. In Oregon, the DEQ is delegated the responsibility for

implementing and enforcing provisions of the regulations.

As of 1997 several specific rules having direct impacts on Woodburn have been placed into

effect. These requirements include:

1. That the storm runoff from the city’s wastewater treatment plant site be controlled
with the discharge of such stormwater falling under a permit with the DEQ. Woodburn

has met this requirement and is currently in compliance with this regulation.

2. That any city-owned site which is used as a maintenance yard and where maintenance

of city equipment and vehicles is done outside must be permitted through the state’s

WPCF program

3. That any construction site in the city exceeding 5 acres in area must be maintained
during consiruction in a manner that mitigates storm water runoff from the site. Specific

site requirements for such sites will be set by the city following DEQ guidelines.

With finalization of the Phase Il requirements, Woodburn will also be required to begin
implementing water quality programs in several specific areas and take measures to begin
educating citizens in the arca about the need and benefits of protecting storm water quality. As
of June, 2002, final rules are being processed by the Department of Environmental Quality and
are expected to be considered by the Environmental Quality Commission in December, 2002, If

these rules are approved, Woodburn will have until July, 2003 to develop the following six MS4

elements:

1. The city must develop and begin a Public Education and Outreach Program relating to
storm water quality. This could be done through distribution of educational materials

and performing outreach to inform citizens about the impacts polluted storm water
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discharges can have on water quality.

2. The city must develop and initiate a Public Participation/Involvement program such as

effectively publicizing public hearings and encouraging citizen representatives on a storm

water management panel.

3. The city must develop and implement a plan to detect and eliminate illicit
discharges to the storm sewer system. This could include updating the system map and
inventory, informing the community about hazards associated with illegai discharges and

improper disposal of wastes,

4. The city must develop, implement, and enforce an erosion and sediment control
program for construction activities that disturb 1 or more acres of land. Controls could

include silt fences and temporary storm water detention ponds.

5. The city must develop, implement, and enforce a program to address discharges of
post-construction storm water runoff from new development and redevelopment areas.
Applicable controls could include preventative actions such as protecting sensitive areas
(e.g., wetlands) or the use of structural Best Management Practices such as grassed swales

or porous pavement installations.

6. The city must develop and implement a program with the goal of preventing or
reducing pollutant ranoff from municipal systems. This must include municipal staff
training on pollution prevention measures and techniques. This should also include a
program io develop and maintain the municipal system and keeping records in order to

participate in a reporting system to appraise the DEQ of system conditions and changes.
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Chapter 11

STORMWATER FLOW MANAGEMENT PROGRAM

The following policies are intended to provide clear guidance for construction of public
or private drainage facilities located within the jurisdiction of the City of Woodburn.
These gutdelines will provide land developers, city staff and design engineers with a
common set of rules to be applied when calculating stormwater runoff quantities and
flow rates and determining sizes for stormwater facilities downstream from the impacting
property.

AUTHORIZATION

Under Oregon Water Law, all water is publicly owned. The State of Oregon has
adopted the civil law of drainage. Under this law, adjoining landowners are entitled
to have the normal course of natural drainage maintained. Landowners with water
flowing past, through, or under their property do not have the right to use or
control the water without following specific state and local laws and regulations
pertaining to such use. Under the provisions of the Oregon Revised Statutes,
Section 536.360, all cities (public corporations) are required to provide for
management and control of public waters in accord with the provisions of the
siatute.

INTRODUCTION

The City is served by two major natural drainageways -- Senecal Creek and Mill Creek.
Within each of these two major drainageways, smaller drainages (denoted as subbasins)
may require specific solutions to stormwater management problems including capital
construction of public facilities, detention facilities and on-site detention or retention
facilities. Bach solution developed as a part of the City’s Stormwater Master Plan has
been proposed after assessing the risk of floed and high water damage to public facilities
and overall risk management goals of the City. Generally, the City policy on funding
major improvements to the storm water system are:

e Construction of detention, retention and some conveyance facilities may be
required prior to completion of developments and are intended to be
constructed with private funds.

e Areawide Capital Improvements which are designed to facilitate future
property development, in addition to resolving current problems, may be
funded cooperatively by the developer, the City, and the benefiting property
OWners.
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e Areawide Capital Improvement Projects outlined in the Stormwater Master
Plan for resolution of existing problems are intended to be funded primarily
by the City budget and as such are subject to budget constraints.

PROGRAM HISTORY

Recent, rapid population growth and new federal and state regulations pertaining to

operation of a stormwater utility brought a new initiative to the city’s public works

programs. Various tasks necessary to begin this process included documentation of the

system inventory, hydraulic assessment of the natural and manmade storm sewer system,
" review of fiscal management of utility resources and eventual provision for stormwater

treatment have led to development of this program.

Historically, the City has relied on a series of stormwater ordinances, published technical
guidance, and regulations issued by the Federal Emergency Management Agency
(FEMA) and the Corps of Engineers (COE) to guide and regulate development within its
jurisdiction. This program intends to supplement and replace existing ordinances and
technical guidance.

Most communities of Woodburn’s size have not developed a comprehensive approach to
management of the storm water system as they have for the water and wastewater utility
systems. Woodburn is no exception. Due to a lack of dedicated revenue sources, the
City has relied primarily on revenue provided by the Street Fund to finance storm water
system cleaning and related maintenance activities and use of System Development
Charges to undertake capitol improvement projects.

READERS GUIDE

General storm water management policies apply to all properties in the City and are
presented on pages 4 through 12 of this chapter. These are supplemented with
additional, specific stormwater management policies created for each of the two major
drainage basins, Senecal Creek and Mill Creek. Specific policies for the Mill Creek and
Senecal Creek drainage basins begin on page 13 of this chapter. Detailed hydraulic
analysis of two small drainage areas generally cast of Highway 99F have not been done
as a part of this project since they drain to the Pudding River. However, the policies and
recommendations contained in this document will apply to all land within the City.
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STORMWATER MANAGEMENT GOALS, DETENTION and DEVELOPMENT
GUIDELINES

The following goals outline the City’s intent to continue orderly development of the
storm drainage facility system and provide for the protection, enhancement and
general public safety of life and property.

These goals are:

To mitigate for the hydraulic impacts on downstream properties and drainage
conveyance structures resulling from increased runoff due to urbanization of
parcels within the drainage basin.

To provide for the conveyance of stormwater to established drainageways in a
safe and economical manner and minimize environmental impacts.

To establish a drainage routing plan which designates watershed limits in
developing areas which do not directly abut an existing drainageway or a
public storm sewer system facility.

To establish detention performance criteria limiting stormwater discharge
rates to a level which limits impacts on downstream properties and structures
to acceptable levels.

To integrate and formalize existing policies and provide developers with a
known and predictable set of detention standards.

To identify a mechanism whereby developers and property owners can be
reimbursed for constructing or enlarging drainage system facilities which

solely increases capacity to upstream uscrs.

To establish standards whereby the public or private nature of the ownership
of storm water and detention facilities may be made.

To provide for maintenance of storm water conveyance and detention
facilities.

To comply with state and federal rules and regulations pertaining to
stormwater and runoff management.

To continue preservation of existing (natural and constructed) floodwater
storage volume.
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GENERAL STORMWATER POLICY PROVISIONS

A. Responsibility to Convey Surface Runoff

It is the responsibility of any landowner, owning property which currently receives
stormwater flows from parcels which are topographically upstream, to allow the
continued discharge of such flows in such manner as preserves existing conveyance and
provides for future upstream connections to waterways, drainageways and other routes
carrying stormwater runoff.

B. Restrictions on Runoff Discharge to an Existing Drainageway where it is:

1. Private Property with an easement for the drainageway;

When the receiving drainageway is located on private property and an easement
for the drainageway exists, no person shall canse an increase in the volume or rate
of flows onto the downstream properties by channelizing existing flows, or by
increasing impervious arcas which discharge onto other privately owned
properties, without the approval of the City Engineer. Single family residences
located in an approved subdivision are excepted from this provision.

2. Private Property without an existing drainageway easement;

When the receiving drainageway is located on private property and no easement
for the drainageway exists, no person shall cause an increase in the volume or rate
of flows onto the downstream properties by channelizing existing flows, or by
increasing impervious areas which discharge onto other privately owned property,
without the approval of the City Engineer and the affected property owner(s).
This condition is intended to include and apply to all affected properties located
between the property to be developed and the public storm water system,
drainageway with a public easement, or a primary drainageway.

3. A Public or Primary Drainageway;

When the receiving drainageway is located on public property or is classified as a
Primary Drainageway, any hew stormwater sources or increases in existing
stormwater flows discharged directly to City stormwater facilities shall be
permitted only upon approval by the City Engimeer. Such approval shall be
granted only if and when the applicant demonstrates to the satisfaction of the City
Engineer that such new or increased discharges, (1) will not cause the capacity of
downstream structures to be significantly impacted, and (2) will not cause
increased erosion of downstream drainageways. Single family residences located
in an approved subdivision are excepted from this provision.

City of Woodburn
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C. Extension of Drainage Services to Upstream Parcels.

1. In general, any new development shall install closed conduit drainage conveyances
which are of sufficient capacity and depth, and are suitable to serve parcels
topographically upstream of the development site. Such conveyances shall be sized
to receive future post-development upstream, undetained flows for a 25-year storm
event in a Local Drainageway and a 50-year storm event in a Secondary
Drainageway.

In a Primary Drainageway, open channel conveyances shall be designed to convey a
100-year storm event. Open channels shall be used exclusively in Primary
Drainageways except as roadway and pedestrian crossings where bridges and culverts
may be used.

These criteria also apply to all structures designed as roadway crossings.
2. All stormwater facility designs must adhere to the following basic criteria:

a. Upstream flowrates and volumes must be calculated using the entire upstream
basin area whether it is within or outside the city’s Urban Growth Boundary.
Calculation methods and assumptions must be provided as part of the design
submittal.

b. Any stormwater conveyance facility designated for use by upstream properties
must be extended to the upstream property limit of the proposed development.

c. The hydraulic capacity of new stormwater conveyance facilities must be
calculated to convey post development runoff of the drainage basin. Runoff must
be based on full buildout development created in accordance with the City’s
Comprehensive Plan in effect at the time of the proposal and the storm water
policies and practices of the City.

3. A new development shall continue to receive upstream stormwater runoff in a manner
that does not require alteration of the upstream drainage pattern unless specific written
permission and appropriate easements are received from the upstream property owner. If
the source of the upstream drainage flow is a public stormwater facility, then alteration of
its point(s) of entry into, or exit from, the new development shall be at the discretion of
the City Engineer.

4. The following provisions shall apply for all constructed stormwater conveyances:

a. Drainage conveyances shall provide suitable invert elevations and design
hydraulic grade lines for the upstream points of service.

b. All piped (closed conduit) systems shall be designed and constructed in
accordance with City of Woodburn “Standard Design Manual” and the
“Standard Construction Specifications”. American Public Works Association
(APWA) documents will be utilized until the Woodburn Design Manual is

City of Woodburn
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approved by the City Engineer. All systems shall be located within a public
right-of-way or a public utility easement no less than sixteen (16) feet in
width. Wider casements may be required at the discretion of the City
Engineer if needed to accommodate larger or deeper pipes.

5. In unusual circumstances, or to comply with federal, state, or City rules or regulations
and laws, the City Engineer may approve open channel designs that meet the following
criteria:

a. All open channel systems shall be designed and constructed in accordance with
the City of Woodburn “Standard Design Manual” and the “Standard
Construction Specifications”. Oregon Department of Transportation (ODOT)
design documents will be used in cases where City standards have not been
approved by the City Engineer. All systems shall be located within a public right-
of-way or a public ufility easement. Such easements shall, at a minimum, extend
from the top-of-bank to top-of-bank and include an additional twenty (20) feet in
widih outward from the top of bank along one side of the entire length of the open
channel conveyance.

b. Open channel systems shall be designed using a Manning’s “n” of no less than
0.080 to compensate for vegetative growth, accumulation of debris during and
following storm events, and sediment accumulation between maintenance
activities.

¢. Open channel side slopes shall not exceed 3H:1V 1n inclination unless
engineering and/or geotechnical analysis indicate the stability of another
configuration. New open channel facilities shall allow for a maximum water
depth no greater than 3 feet as measured at any point along the channel. A
minimum of one (1) foot of freeboard shall be included in channel design.

d. Open channels shall be seeded or planted in order to stabilize the channel sides
and shall be provided with sufficient erosion protection to minimize erosion until
such seeding or planting has become mature and established.

D. Reimbursement for Extension of Stormwater Service to Future Upstream Users.

Developers of property located on a Primary Drainageway are required to allow the 100-
year, undetained, existing stormwater flows from upstream properties to continue
unimpeded to the next downstream properties and will do so at their own cost and are not
eligible for reimbursement by the City. With the exception of roadway crossings, systems
which are oversized may be eligible for reimbursement when oversizing is done at the
request and approval of the City Engineer.

Developers of property located on a Secondary Drainageway are required to allow the

50-year, undetained, existing stormwater flows from upstream to continue unimpeded to
the next downstream properties and will do so at their own cost and are not eligible for
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reimbursement by the City. With the exception of roadway crossings, systems which are
oversized may be eligible for reimbursement when oversizing is done at the request and
approval of the City Engineer.

Developers who construct public stormwater conveyances in a Local Drainageway which
arc intended to increase capacity to benefit upstream properties (ie. flows greater than the
25-year undetained, post-development flows) may be eligible for reimbursement
according fo the following conditions:

1. Facilities considered for City participation may include:
a. Offsite lines, when the size of such lines are larger than required for the
specific development under consideration as outlined above. The City’s
reimbursement will be limited to the incremental difference of the material
cost of the oversized portion of the pipe only. Under special
circumstances, consideration will be given to additional construction costs
incurred as a result of increased diameter or extra depth, when required by
the City

b. Onsite lines when such lines are designed and constructed in a local
drainageway and with the expressed purpose of increasing capacity
beyond that required to convey the 25-year, post-development, undetained
flows from upstream propertics plus the additional runoff due to the
proposed development. The reimbursement will be limited to the
incremental difference of cost incurred as a result of increased diameter or
extra depth, when required by the City.

2. To be eligible for reimbursement, the developer must:

a. Provide a written statement to the City Engineer within two (2) weeks
of Preapplication Conference outlining the developers intention to
request reimbursement funds for the project or have received notification
by the City of specific conveyance requirement. All reimbursements
are subject to the City’s budget constraints and any requests exceeding
$7,500 in the aggregate will be subject to City Council approval by motion
or resolution uniess the cost sharing was part of an earlier council approval
process for the project. The cost sharing for such improvements must
meet the budget constraints of the City.

b(1). Prepare estimates of cost for those portions of the drainage
improvements which provide increased capacity for upstream properties,

b(2). Identify the area encompassing all benefiting upstream properties,
b(3). Propose a reasonable pro rata method for distributing a portion of the
costs to benefiting upstream properties. The method shall be based on

full-buildout impervious areas or number of developable lots, and degree
of benefit to upstream propetrties relative to property being developed.
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b(4). Submit a detailed reimbursement request concurrently with submittal
of design drawings for review and approval.

3. The City Engineer, after review of requests from the developer, shall notify
the developer in writing as to the applicability of the project for
reimbursement and the acceptability of the reimbursement computation. The
stormwater System Development Charges (SDC) paid by the developer for the
project may be reduced by the amount of credits received for the project.
However, the reimbursement amount will not exceed the total of the
stormwater SDC for the project.

4. If reimbursement for oversized facilities downstream of a Secondary or Local
Drainageway is approved, the following table will be used to determine the
amount of reimbursement:

Percent Diameter Increase Reimbursement in $/LF
Up to 31 percent $ 10/ Lineal foot
Between 31 % and 60 % $ 20/ Lineal foot
Over 61 percent $ 40 / Lineal foot

5. Facilities excluded from City participation include:

e New facilities or rehabilitated existing facilities using open channel
conveyance, '!

¢ local (non-regional) detention facilities,
any closed conduits of 18-inch diameter or less,

e any structure constructed for vehicular, bikeway or pedestrian
crossings (ie. bridges, culverts,etc.),

¢ any facilities constructed in designated floodways or flood plains,

6. If a Reimbursement District or Local Improvement District is formed, it shall
conform to City ordinances and policies.
E. Fill within the 100-Year Floodplain
Fill may be allowed in the floodway fringe of the 100 year floodplain of any primary
drainageway. Filling must be done in accordance with Section 8, “Fill Standards”, City
of Woodburn Floodplain Ordinance, No. 2018, and be placed as engineered fill in
accordance with a plan prepared by a Registered Engineer and submitted to the City for
review and approval.

F. Fill within the Floodway of a Primary Drainageway.

No new fill, debris, or other obstructions shall be placed in the floodway of a Primary
Drainageway. An exception to this requirement may be considered for purposes of
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consfructing an essential roadway crossing of the drainageway if all the following
conditions are met:

1. The road crossing is essential as determined by the City of Woodburmn.
Typically, approval will be limited to those cases where a roadway crossing is
needed to facilitate the public transportation system.

2. All local, state and federal requirements are met.

3. The new culvert(s) or other structure must have a hydraulic capacity to pass
the 100 year undetained runoff flows from the upstream watershed. Watershed
runoff shall be calculated using parameters in accord with the City’s current
Comprehensive Land Use Plan. The culvert or other structure shall be designed
to minimize the resulting head loss to no more than 0.3 feet including entrance
losses. Losses greater than 0.3 fect must receive approval by the City Engineer.

4. The invert elevation of the culvert shall be set at an elevation and grade as
approved by the City Engineer. In no circumstances shall the culvert invert be
below the natural stream bottom.

5. The inlet and outlet of the culvert are to be sufficiently armored to prevent
scour.

6. The embankment is to be constructed of compacted earth with sideslopes
inclined no steeper than 3 feet horizontal to 1 foot vertical. Embankments must
be seeded as specified in the city’s design standards and newly-sceded areas
proiected from erosion until vegetation is safely established.

7. The lower chord of any bridge must be located af least 0.5 feet higher than the
projected 100-year flood elevation which results from full buildout of the
upstream areas as projected by the City’s Comprehensive Plan. Head losses
through any bridge structure must be no more than 0.3 feet, unless the City
Engineer approves a higher loss design.

8. Private agricultural stream crossings are exempt from the performance
standards of this section if the width and elevation of the crossing design is such
that an overtopping flood causes no adverse upstream impacts. The landowner
will be responsible for demonstrating this to the satisfaction of the City Engineer.

G. Detention Requirement for Large Developments

Any new construction, or expansion of existing construction, for commercial, industrial,
institutional, or multi-family development uses which creates greater than 2.5 acres of
total impervious areas (not including public roads created as a part of the development)
are required to provide onsite detention of storm flows. Any new single family
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residential development larger than 5 acres (gross area, all phases), shall also provide on-
site storm water detention facilities. Al] onsite detention facilities shall meet the
following design criteria:

1. All detention facilities shall be designed and constructed in accordance with
City of Woodburn “Standard Design Manual” and the “Standard Construction
Specifications . The City’s Detention Facility Sizing Table or the Santa Barbara
Urban Hydrograph method as specified in the current edition of the King County
(Washington) Surface Water Quality Manual, shall be used to determine the
volume of the detention facility. Technical issues not addressed in the City’s
design guides will defer to Oregon American Public Works Association/ODOT
documents until the Woodburn Design Manual is approved by the City Engincer,

Detention facilities must be designed to contain stormwater flows resulting
from a post-development 25 year storm event with a discharge orifice (or
structure) sized to limit the outflow to a flow no greater than the
undeveloped site peak run off for the existing 5 year frequency storm,

The detention facility shall include provisions for a high flow bypass and maintain
a 1-foot minimum frechoard at the hi ghest water surface elevation during a bypass
cvent. The facility designer must also provide a hydraulic analysis showing the
overflow conveyance route and downstream impacts of passing the 100-year
storm event.

2. Such detention shall be provided off-line from the Primary Drainageway. Off-
line is defined as outside the Primary Drainageway floodway/floodplain.

3. Such detention shall also be provided off-line for Secondary Drainageways
cxcept as approved by the City Engineer. Tn-channel detention within Secondary
Drainageways may be used if desi gned using dynamic hydraulic modeling
performed by a qualified engineer registered in the State of Oregon. Such designs
must be submitted to the City Engineer for review and must receive specific
approval prior to any construction. The desi gn must demonstrate that peak
discharges are equivalent to the off-line detention specified above when
calculated using both existing and future upstream development conditions.

4. The developer must provide a permanent, all weather road access for
vehicular traffic to the detention facility inlet and outlet structures.

5. The developer must provide the City with a stormwater facilities easement to
provide for future maintenance needs.

Derivation of the criteria for selection of the 5-acre and 2.5-acre development sizes is
found in the Storm Drainage Master Plan.

City of Woodburn
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H. Detention Requirement for Small Developments

Any new construction, or cxpansion of existing construction, for commercial, indusirial,
institutional, or multi-family uses which creates less than 2.5 acres of total impervious
areas {not including public roads created as a part of the development) may be required to
provide on-site detention to address downstream system capacity limitations, satisfy
requirements of other jurisdictions, or mitigate local conditions which preclude full
discharge of stormwater. Ata minimum, the following information will be required for
City staff review:

1. Calculations of the volume and rate of stormwater runoff prior to and
following development, done in conformance with City policy and the Storm
Drainage Master Plan.

2. Identification of the closest public storm sewer or drainageway which will
receive the runoff from the development.

3. Calculations showing the peak flow rate of storm water which will be
discharged to the public system including any deleterious hydraulic impacts of
stormwater runoff on downstream facilities (pipes, culverts, ditches, etc.)

I. Developer Maintenance Responsibilities of Constructed Facilities

For any detention facility or open channel drainage facility which a developer constructs
or causes to be constructed;

I. The developer shall provide adequate maintenance and crosion conirol, ensure
proper performance, and re-grade, re-seed and/or re-plant as necessary to replace
any eroded or failed arcas within a period of two (2) years following completion
and acceptance of the facility by the City.

2. Long term maintenance responsibility for all detention facilities or open
channel drainage facilitics must be specified prior to construction. The City may
clect, but is not required, to accept responsibility for maintenance of detention
facilities. If the party deemed responsible for maintenance is not the City and is
other than the owner(s) of the property served by the facility, then a maintenance
bond shall be posted by the developer until such time that the maintenance
responsibility has been accepted by the home owners association or the City.

3. The detention facilities must be properly maintained by the responsible party.
If'they are not so maintained, and, following 30 days written notice from the City,
the City is authorized to enter the facility, perform maintenance on the facility as
needed, and to lien the property for payment of three times the cost of such
services or by utilizing policies authorized by the City Council for such
reimbursements.
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J. Authorization of Adoption of Watershed Management Standards

The City Engineer may establish or adopt written standards which affect individual
watersheds within the City limits. Such standards may include, but are not limited to the
following:

1. Technical specifications and design standards.

2. Routing of a storm drainage conveyance within, or outside of, public rights-of-
way.

3. Identification of public storm sewer casements or acquisitions necessary for
the provision of City storm drainage services.

4. Adoption of specific storm drainage performance standards for individual
watersheds in response to requirements of other regulatory agencies such as the
Oregon Department of Environmental Quality (DEQ), the Oregon State Division
of State Lands (DSL) or the Corps of Engineers (COE).

K. Final Design for Stormwater Detention Facilitics

All elevations, slopes, dimensions and pipe sizes shown in the Storm Drainage Master
Plan are preliminary and must be verified as part of the final design of stormwater
detention facilities. Final design decisions must be based on actual field conditions and
routing patterns selected by the designer at the time of final design.

L. Variances and Referral

Interpretation of the policies in this document adopted by the City Council shall be the
responsibility of the City Engineer or his designated representative.

City of Woodbura
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SPECIFIC BASIN REQUIREMENTS

INTRODUCTION

The following sections outline specific detention requirements for individual basins
contributing stormwater to either Mill Creek or Senecal Creek and within the jurisdiction
of the City.

MILL CREEK

In addition to the City’s General Detention Policy Provisions, the following provisions
apply to the Mill Creek drainage areas. References to specific tables and figures are
taken from the City of Woodburn Storm Drainage Master Plan. Areas intended for use
as Primary Drainageway detention facilities have been identified along the main stem of
Mill Creek. Flood elevations referenced below are based o FEMA studies and reported
flood levels. Elevations referenced in this document are based on the NGVD 29 datum.
Also, in keeping with historical practice, a freeboard zone of 1.5 vertical feet is
established above the FEMA flood elevation and sets the elevation below which no
permanent structures may be erected in the flood plain. The following flood water
storage/detention areas are shown on Fi gure 15 of the City’s Storm Drainage Master
Plan. Specifically they are:

Goose Creek - Goose Creek is a tributary drainage to Mill Creek generally north
of and parallel to Highway 214, Goose Creck is a well defined channel whose
storm water flows originate in the North Senior Estates arca and the properties
immediately north and south of the drainage. While not currently used for
detention for storm water, the Goose Creek draina geway should be preserved by
the city for use as a storm water control and treatment facility.

Detention Area Between the Railroad Embankment and Hardcastle Avenue -
An area of approximately 4.8 acres immediately upstream of the Front
Street/SPRR line along Mill Creek and extending to Hardcastle Avenue within the
100 year floodplain. With a 100-year flood event elevation projected to be 156.0
msl, a floodwater storage elevation for this area has been st at an elevation of
157.5 feet msl. Below this elevation, no permanent structures should be
constructed without adequate flood protection nor should filling in the flood plain
be allowed without offsetting mitigation. Posted warnings of potential flood
water detention should be placed in the area, specifically at the common entrances
to the area from Legion Park to the east.

Hardcastle Avenue to Lincoln Avenue Detention - An area of approximately
2.5 acres extending from Hardcastle Avenue to Charles Street and 1s currently
part of the City’s park system. A 100-year flood event occurring in this area is
projected to reach an elevation of 160.5 feet msl. A floodwater storage elevation
for this area has been set at an elevation of 162.0 fect msl. This land use will be
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continued and approval to construct permanent structures which would be
damaged by high water levels will not be allowed if the structure is below 162.0
feet msl. Filling in the floodplain will not be allowed unless offsetting mitigation
measures proposed and accepted. Posted warnings of potential flood water
detention should be placed in the area, specifically at the common entrances 1o the
park area.

Brown Street Detention Area - The City is preserving the Settlemier Park
tributary of the Mill Creek floodplain extending from Brown Street on the east to
the Southern Pacific Railroad right-of-way on the west. This area serves as a
natural detention site and can be expected to flood to an elevation of about 169.5
during a 100-year storm event. The City owns most of the low-lying land in this
reach of Mill Creek and will continue maintenance of the area by cutting the grass
and limiting the number of trees and shrubs that grow there. Any permanent
construction below elevation 171.0 will not be allowed. In the future, this area
could be reshaped to maximize detention volume, provide for a controlled outlet
and ensure complete drainage after high water events. Like other detention areas
accessible to the public, posted warnings of potential floodwater detention should
be erected in the area.

Settlemier Park Detention Area - The floodplain immediately downstream of
Settlemier Park is 171.0 as shown on the FEMA maps. Controlling the floodplain
at this elevation within this area will allow continued use of the park facilities,
however this area provides for flood storage and should continue to remain an
open space. Improving facilities, adding parking or constructing other, similar
improvements in Settlemier Park may be done providing that no filling occurs
below the flood plain elevation.

Construction of an engineered swale extending from a point near the east side of
Settlemier Road and extending east toward the railroad embankment will allow
excess flows to exit the 48 inch storm drain conduit and overflow to the low-lying
park area. At the east side of the park, a grated entry will allow overflowing
storm water to reenter the storm drain after flooding subsides. Construction of
this surface overflow will mitigate the restricted capacity of the underground
conduit during 100-year storm events. With it’s proximity to Settlemier Park,
posted warnings of potential flood levels should be installed in this flood storage
area.

Stubb Road Detention Facility - Future storm runoff flows entering the culvert
at Settlemier Road are computed to be 177 cfs for the 100 year frequency event.
Flood elevations upstream of Settlemier Road must be controlled in a manner that
does not allow future floodwater to exceed elevation 173.4 in the area west of
Settlemier Road. Detention of storm water at this location is required for three
reasons. These are:

* fo prevent flood overtopping of Seitlemier Road, a major thoroughfare
and emergency vehicle route;
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* toallow development of upstream properties to the densities specified
in the City’s Comprehensive Plan; and

* to limit detention system outflows at a flow rate that will allow the
downstream primary drainageway to function as planned.

When constructed in a manner that will allow its operation to complement the
Settlemier Park overflow swale facility, the Stubb Road detention facility will
contain about 17.5 acre-feet of storage and detain storm flows coming from the
developing upstream land. As development occurs upstream of this point, land
owners and land developers may be required to contribute financial support to this
project.

In addition to these planned detention facilities and protected areas, the following
detention facilities exist or being planned for construction in the Mill Creek drainage

arca:

Woodburn School Site Detention - The Woodburn School District has
constructed a 0,7 acre-foot detention facility is located at the north cast corner of
the Middle School property on Parr Road. This facility collects storm runoff from
the school district property and discharges controlled flows to the west branch of
Mill Creek through the storm drainage system serving the Parr Acres
development.

Steklov Addition Detention Site - This 0.85 acre-foot, single pond, private
detention facility is located west of Brown Street and south of Parr Road and
serves the Steklov Addition development site and includes piping suitable for
flows from 83 acres upstream of the development. The detention facility itself is
sized to only accommodate flows from the Steklov Addition.

North Front Street Park - This 1-acre site is currently owned by the City and
provides a small but effective detention site. Tt is located at the confluence of two
storm water systems and will lessen downstream flooding conditions with
construction of a detention facility. To mitigate this potential for future flooding
and inundation of Front Street, the park area should be converted to a detention
facility to provide an additional 0.7 acre-feet of storage below elevation 167.0. In
addition to construction of the detention facility, the storm sewer crossing Front
Strect and the railroad immediately east of the park should be replaced with a 42
inch diameter reinforced concrete storm sewerline. (Refer to CIP Project No. 2).

Young Street to Cleveland Street - The area between Young and Cleveland
Streets provides flood storage to approximately elevation 169.5 when storm
conditions reach a 100 year frequency event intensity or a series of smaller
intensity storms occur in a relative short time span. The City should restrict
construction in this area and post flood warnings in this area as well.
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Marshall Street to Wilson Street — The Marshall Street embankment acts as a
weir when the conduit under Marshall Street becomes filled to capacity. When
the basin floods, the backwater extends south from Marshall Sireet to Wilson
Street. With construction of a second conduit (54-inch diameter) at Marshall
Street, floodwaters that currently overtop Marshall Street during a 5 year event
will be lessened to a frequency of a 25 year event. High water warnings should
be posted in this area.

Wilson Street to the South City Limit - This area is currently designated as part
of the City’s green space areas and should be maintained as 1 part of the storm
water control and management arca. The City should acquire storm utility
easements covering the flood plain at a minimum from Wilson Street to the south
city limit line. If the city limit line is extended further to the south, additional
flood plain easements in the new areas should also be acquired.

Parr Acres - A privately owned, single pond detention facility is currently in
operation west of Settlemier Avenue. This 1.1 acre/foot facility controls storm
runoff coming from the Parr Acres development and discharges a controlled flow
to the west arm of Mill Creek.

Heritage Park - A privately constructed detention facility is currently in
operation in the Heritage Park subdivision located west of Boones Ferry Road
between Vanderbeck and Centennial Roads. Detention facilities for this
development includes two ponds, one a park area which has been deeded to the
City, and the second designed as underground storage giving a total detained
volume of 1.5 acre feet of water. Subsequent development of the subdivision will
cause a third facility to be constructed.

Storm water discharged from this facilities, crosses Boones Ferry Road, enters the
storm drainage system in Hazelnut Road and is finally discharged to Mill Creek.

SENECAL CREEK

In addition to the City’s General Detention Policy Provisions, the following provisions
apply to the Senecal Creek drainage areas. References to specific tables and figures are
taken from the City of Woodburn Storm Drainage Master Plan. This stream has been
divided into five primary subbasins (S-1, S-2, §-3, §-4 and 5-5). Of these, most of the
area within subbasins S-1, S-2, S-3 and S-5 is located outside the City’s Urban Growth
Boundary both north and south of the existing boundary. Very little development is
expected m subbasins S-1, S-3 and S-5 in the near future and they have been modeled as
undeveloped. Subbasin S-2 contains a portion of the West Woodburn development area.
New development in this area is not anticipated at this time as it is almost completely
built out according to the City’s Comprehensive Plan.

Subbasin S-4 contains the East Tributary of Senecal Creek which is wholly within the
UGB and in which most of the development is expected to occur in the foreseeable
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future. This major subbasin has been divided into 13 smaller subbasins for analysis
purposes. Refer to Chapter 4 for specific information on this developing area.

Detention and management controls in subbasin S-4 are controlled by the two major
thoroughfares that bisect the basin, Interstate 5 and Highway 214, In order fo set specific
detention and stormwater management control requirements in the East Tributary
subbasin (S-4) it has been divided into four quadrants, ES-1, ES-2, ES-3 and ES-4, The
management criteria for these four areas are:

MANAGEMENT ZONE ES - 1 (North of Highway 214 and west of I - 5)

On the East Tributary of Senecal Creek, a wetlands area west of Interstate 5 and north of
Highway 214 serves to detain storm water and should be preserved as part of the City’s
wetlands inventory unless it is replaced by a constructed wetland approved by regulatory
agencies. An area immediately east of the wetlands has recently been developed with
high density commercial facilities. This development has installed on-site storm water
detention facilities that discharge to a small subtributary of the East Tributary of Senecal
Creck.

MANAGEMENT ZONE ES - 2 (North of Highway 214 and east of I - 5)

The following conditions will apply to development and storm water infrastructure
changes in Zone ES-2;

1. Any new development that creates over 1 acre of impervious area shall be
routed directly to the existing 48-inch diameter storm drain that crosses I - 5
immediately north of the Highway 214 interchange. The east end of this 48-inch
storm sewer is not accessible from the ground surface as it was covered over
during construction of the [-5 freeway. The end of this line should be excavated
and a manhole access constructed at that point. Piping changes should also be
made to connect this line to existing storm sewers on the east side of Interstate 5.
See CIP project No. 11.

2. No new storm water flows generated in this subbasin should be allowed to
discharge to the existing 18-inch culvert that crosses I - 5 north of the 48-inch
culvert.

3. No additional or new detention facilities are planned for construction in this
basin,

MANAGEMENT ZONE ES - 3 (South of Highway 214 and west of I - 5)
The following conditions will apply to development and storm water infrastructure
changes in Zone ES-3:

1. The East Tributary shall be retained as an open channel drainageway. The
location of the creck may be altered upstream (south) of the future connecting
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culvert across I - 5, provided that all other local, state and federal requirements are
met and that drainage is provided to the upstream property at Point “C” as shown
on Figure . Point “C” is the location at which the East Tributary enters the
City limits from the subbasin south of Zone ES - 3.

2. Sufficient hydraulic capacity for the East Tributary in Zone ES - 3 shall be
maintained by constructing a minimum of 3-acre feet detention facility east of
Interstate 5. (See ES-4 narrative). Surface water flows must be controlled to
assure that the water surface at Point “B” does not exceed an elevation of 174.5
feet (NGVD 29) during the 100 year detained flow event.

3. Two (2.0) acre-feet of flood storage volume shall be retained on Parcel “A” as
shown on Figure ___ of the Storm Drainage Master Plan. This flood storage
volume shall be located contiguous with the East Tributary, above the normal
water surface level and below an elevation of 174.0. The East Tributary floodway
shall not be filled or piped through this parcel.

4. Except for Parcel “A”, all new development within Zone ES - 3 shall provide
on-site defention as specified in the General Policy.

5. When development occurs on parcels that abut the existing East Tributary in
Zone ES - 3, creek maintenance easements specific to the East Tributary shall be
deeded to the City of Woodburn.

MANAGEMENT ZONE ES - 4 (South of Ilighway 214 and east of I - 5)
Development of detention and conveyance facilities in Zone ES-4 are required to control
flows and mitigate runoff resulting from development in the management zone. The
following design parameters and conditions will apply to development of infrastructure
facilities in Zone ES-4:

1. A culvert shall be constructed at Point “B” (Figure __ of the Storm Drainage
Master Plan) across [ - 5. Design and construction shall be coordinated with the
Oregon Department of Transportation and other state and federal agencies that
may be involved. Design of the crossing shall comply with the following criteria:

a. The culvert shall have the capacity of a 42-inch diameter concrete
sewer pipe.

b. The downstream invert shall be placed at approximately 171.0 feet and
shall hydraulically connect to the East Tributary.

c. The pipe slope shall be between 0.0012 and 0.005 feet per foot if a 42-
inch pipe is used.

2. A detention facility should be constructed near the upstream (east) end of the
culvert described above. The facility will be located as close as possible to the
Interstate 5 right-of-way and shall use the following design parameters:
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a. The facility shall provide a minimum of 7 acre-feet of off-line detention
and:
1. limit the upper water elevation to 177.0°,
limit the post development release flows from a 25-year event
to arate no greater than produced by a predevelopment 5-year
storm event, and
3. detain the full flows of the 100-year storm event

b. The facility shall be designed to cause the water surface in the
detention facility to return to elevation 172.50 between rainfall events and
the facility shall be designed to empty completely following cessation of
runoff.

c. Facility side slopes shall not exceed 3H:1V.

d. The facility excavation shall be stabilized to minimize erosion and shall
be seeded or planted with vegetation native to the region and suitable for
the hydraulic and soils conditions of the site. Vegetation that may hinder
the filling, emptying or maintenance of the facility shall not be used.

e. A 15-foot wide access road shall be provided to the facility and shall
extend along one side of the facility and shall include access to the inlet
and outlet structures. The access road shall be an all weather road suitable
for vehicular use.

. The detention facility including the perimeter access roadway shall be
deeded to the City of Woodburn. A 20-foot wide access easement from a
public street shall be granted to the City of Woodburn if the facility does
not abut a public right-of-way.
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COUNCIL BILL NO. 1138
ORDINANCE NO. 2018

AN ORDINANCE REGULATING AND CONSTRAINING DEVELOPMENT AND CON-
STRUCTION WITHIN THE FLOOD~PLAIN AREAS OF WOODBURN, REPEALING
ORDINANCE NO. 2010, AND DECLARING AN EMERGENCY.

THE CITY OF WOODBURN ORDAINS AS FOLLOWS:

Section 1. Purpose and Intent. It is the purpose and
intent of this ordinance to promote the public health, safety
and welfare, and to minirize public and private losses due to
flood conditions by regulating and comstraining development and
construction within the flood-blain areas of Woodburn.

Section 2. Definitions.

(a) "Area of Special Flood Hazard” means the land in  the
flood plain within a community subject to a one percent or
greater chance of [looding in any given year. Designaticon on

the FIRM mapns always include the letters A or V.

{b} "Base Flood" means the flood having a one percent
chance of being egqualled or -exceeded in any given year. Also
referred to as the "100-year flood." Designation on maps always
includes the letters A or V. '

{c} "Develovment” neans any marn-made changes to improved
or unimproved real estate includirg, but not limited to, build-
ings or other structures, mining, dredging, filling, grading,

pvaving, #cavation, or drilling operations located within the
area of special flood hazard.
{é&} "Firm". An acronym for Floed Insurance Rate Map.

{e) "Flood or Flooding” means a general and temporary
condition of partial or complete inundation of normally dry land
areas. ' '

{f) "Flood Insurance_ Study" means the official report
provided by the FPederal Insurance Administration that includes
filood profiles, the flood boundary floodway map, and water
surface elevation of a base flood.

(g) "Floodway" means the channel of a stream or other
water course and the adjacent lanéd areas that must be reserved
in order to discharge the base flood without cumulatively
increasing the water surface elevations more than cne (1) foot.

(h) "Manufactured Home" nmeans a structure, transportable
in one or more sections, which is built on a permanent chasslis
and is designed for use with or without a permanent foundation
when connected to the regquired utilities. Por flood nlain
management purposes the term "manunfactured home'" also includes
park trailers, travel trailers, and other similar vehicles
placed on a site for greater than 180 consecutive days. For
insurance vurposes the term "manufactured home” does not include
park trailers, travel trailers, and other similar vehicles.
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(i) “New Construction' means structures for which the
start of comnstruction commenced on or after the effective date
of this ordinance.

{j) MStart of Construction” includes substantial improve-
ment, and means the date the building permit was issued, provided
the actual start of construction, repair, reconstruction,
placement or other improvement was within 180 days of the permit
date. The actual start means elither the first placement of
permanent construction of a structure on a site, such as the
pouring of slab or footings, the. installation of piles, the
construction of columns, or any work beyond the stage of exca-
vation; or the placement of a manufactured home on a foundation.
Permanent construction does not irclude land preparation, such
as clearing, grading and filling; nor does it include the
jpnstallation of streets and/or walkways; nor does it include
ercavation for a basement, footings, piers, or foundation or the
erection of temporary forms; nor does it include the installation
on the property of accessory buildings, such as garages or sheds
not cccunied as dwelling units or not part of the main structure.

{(¥) "Lowest Floor" means the lowest floor of the lowest
enclosed area {including basement). aAn unfinished or flood
resistant enclosure, usable solely for parking of vehicles,
building access or storage, in an area other than & basement
area, is not considered a building's lowest flooxr, provided that
such enclesure is not built so as to render the structure 1in
viglation of the applicable nonelevation design reguirements ot
this ordinance found at Section §.2-1(2). |

(1) "Storm Water Management 2lan' means the section of the
city's officially adopted Comprechensiva Plan - which deals wWith
storm water and flood water management.

(m) "Structure” means a walled and roofed building includ-
ing a gas or liguié storage tank that Iis principally above
gronnd. :

{n) "Substantial Improvement” means any repair, recon-
struction or. improvement of the structure, the cost of which
equals or exceeds fifty percent (50%) of the market valune of the
" structure either.

(1) before the improvement or repair is started., or
{2) if the structure has been damaged and is being
restored, before the damage occurred. For the
purnose of this definition, substantial improavement
is considered to occur when the first alter-

ation of any wall, ceiling, floor, or other
structural part of the bnilding commences -

whether or not that alteration affects the external
dimensions of the structure.

Section 3. General Provisions. .

(a2} Land to which this ordinance applies. This ordinance
shall apply to all areas of special flood bhazard within the
jurisdiction of the City of Woodburn.
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(b) Subdivision Proposals:

(1) All subdivision proposals shall be consistent with
the need to minimize flood damage;

(2) All subdivision proposals shall have public
utilities and facilities such as sewer, gas,
electrical, and water systems located and con-

structed to minimize flood damage;

13} All subdivision proposals =11l have adeguate
drainage provided to reduce exposure to flood
damage; and,

(4) Where base flood elevation data has not been
provided or is not available from another authori-
tative source, it shall hbe generated for subdivi-

sion proposals and other proposed developments
Which contain at least 50 lots or 5 acres (which
ever is less). '

{c} Review of Building Permits: Where elevation data is
not available either through the Flood Insurance Study or Irom
another authoritative source, applications for building permits
shall be reviewed to assure that proposed construction will be
reasonably safe from flooding. The test of reasonableness 1s a
local judgement and includes use of historical data, high-water
rarks, photographs of past flooding, etc., Where available.
Pailure to elevate at least two feet above grade in these zones
may result in hicgher Insurance rates.

{d)} Basis for establishing the areas of special flood
hazard. The area of special flood hazard identified by the
Federai Insurance Administration in a scientific and engineering
report entitled "The Flood Insurance Study for the City of
Woodbura" dated March 1, 1979, with accompanying flood insurance
maps is hereby adopted by reference and declared to be a part of
this ordinance. In addition, the City's Storm Water Management
Plan is also adopted by this ordinance and included as a part
thereof.

{e) Minimum floor elevations for structures in the flood
hazard area. The minimum floor elevations for structures in the

- Plood Hazard Areas shall be determined on a site specific basis
using surveys and survey data or data found to be acceptable
under the sections of this ordinanca or the National Flood
Insurance- Standards. )

. (f) Floodways defined. The following floodways are herehy
defined by this cordinance:

{1) For Mill Creek main drainage channel A maximum
Floodway width of 150' as defined on data table
#2 of the Woodburn Flood Insurance Study.

(2} For Senecal Creek main channel, a maximum floodway
width of 145' as defined on Data Table #2 of
the Woodburn Flood Insurance Study.

{3) For the tributary in drainage basin No. 2 as
defined or the Storm Water Management Plan, &
floodway of 80 feet from the confluence with
tributary No. 2 with Mill Creek upstream 1,600
feat,
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(4) For the tributary in drainage basin No. 3, 3
floodway channel of 60 feet from the confluence of

tributary No. 3 with the main Mill Creek channel
upstream 1,000 feet.

{5) For the tributary in drainage basin No. §, a

floodway of 80 feet from the confluence af tribu-
tary No. 5 with the Mill Creek channel upstream
1,600 feet.

{6) For the tributary in drainage basin No. 6, a
floodway of 100 feet from the confluence of
tributary No. 6 with the Mill Creek channel
upstrear 1,000 feet, a floodway of 80 feet from
1,000 feet to 1,500 feet, and a floodway of 60
feet from 1,500 feet to 2,000 feet above the
confluence of Mill Creek.

{7Z) For the tributary in drainage basin No. 7. a2
floodway of 80 feet from the confluence of tribu
tary No. 7 with Mill Creek upstream 1,800 feet..

{8} For the Senecal Creek tributary which is unnunbered
on the Storm Water Management Plan but which
drains the area from Interstate 5 to Woodland
Avenue, a floodway of 80 feet from the point of
its confluence with Senecal Creek upstream to the
point at which it crosses =zanderncath State Highway
214.

{g) Irn addition to the above mentioned floodways, a
floodway of 40 feet shall be maintained on all open existing
drainage channels within the City of Woodburn.

Section 4. Adeinistration.

(a) Establishment of development permit, A development
permit £hall be obtained before construction or development
begins within any area of special flood hazard establizshed in
Section 3 %%. The permits shall be for all structures including
ranufactured homes as set forth in the definitions and for all
other developments including f£ill and other activities as also
set forth in the definitions.

" {b) Designation of the City Engineer. The City Engineer,
or his designate, is hereby appointed te administer and implement
this ordinance by .granting or denving development applications
in accordance with its provisions. :

{c) Duties and responsibilities of the City Enginesr.
Duties of the City Engireer shall include, but are not limited
to:

(1) Permit review. Review all development permits to
determine whether the psvmit requirements of this
ordinarce have been satisfied.

(2} Review all development permits to determine that
all necessary permits have been obtained from
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Those federal, state or local governmental agencies
from which prior approval is required.
(3) Review all development permits to determine if the

proposed dovelopment is located in the flooduway.
{4} Review all requests to £ill in the floed hazard
arna to detsrmine if the reguesls oo o dmisTora-

ance with the criteria set forth in this ordinance.
{a) Use of othsr base flood data. When base flood eleva-
tion data has not been provided in accordance with Section 3 (d),
basis for establishing the areas of special flood hazard, ths
city Engineer shall obtain, review, and reasonably utilize any
base fleod elevation and floodway data available from federal,
state, or other sources in order to administer the provisions of
this ordinance.
(e} Information to be obtained and maintained.
(1) Where base flood elevation data is provided
through the, Flood Insurance Study or required as
in Section 4 (d}, obtain and record the actual
elevation in relation to mean sea level of the
lowest floor (including basement) of all new or
substantially improved structures and whether or
not the structure contains a basement.
{2) For all new or substantially improved flood-proof
structures: ,
(1) Obtain and record the actual elevation (In
relation to mean sea level) and,
{ii) Maintain the flood proofing certificatrions
reguired in Sectiomn 6 (b)(3}. -
{3) Elevations required above shall be provided by the
owner along with a certification by an engineer or
registered land surveyor of the actual elevation
above mean sea level of the lowest floor of the
structure.
{(f) Alteration of water courses.
{1) Notify adjacent communities and the state agency
responsible (DEPARTMENT OF LAND CONSERVATION AND
DEVELOPMENT) alteration or relocatlon of a
water course, and submit evidence of such
notification to the Federal Insurance Admini-
stration.
{2) Require that maintenance is provided within the
altered and relocated portion of said water course
so that the flood carrying capacity is not dimi-
nished. ’

section 5. General Standards. In all areas of special
flood hazards the following standards are reguired.
(2) Anchoring.
(1) All mew construction and substantial improvements
to existing structures shall be anchored to

prevent flotation, collapse, or lateral movement
of the structure.

PAGE 5 ORDINANCE NO. 2018 COUNCIL BILL NO. 1138
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(2) All manufactured homes in a special flood hazard

area shall be placed on fill AND elevated to the

mininum elevations established in Section 3 {(c) or

1.5 feet above the elevation of the base flood.

{3) All manufactured homes must likewise be anchored
to prevent flotation, collapse or lateral movement,
and shall be installed using methods and practices
that minimize flood damage. Anchoring methods may
include, but are not limited to, use of over—the-
top or frame ties to ground anchors.

{b) Utilities.

(1) All new and replacement water supply systems shall
be designed and constructed to minimize or elimi
nate Iinfiltration of flood waters into the system,

(2) New and replacement sanitary sewer systems shall

be designed and constructed to minimize or elimi-

nate infiltration of flood waters into the systems
and discharge of the systems into the floog
waters.

{3} On-site waste disposal systems shall be located to
avoid impairment to them or corntamination from
themr during flicoding.

{¢}) Storage of materials and ecuivment. Materials that
are buoyant, flammable, obnoxicus, toxiec or
otherwise injurious to persons or property, if
ftransported by flood-waters, are prohibited In the
floed hazard area. Storage of raterials and
equipment not having these characteristics is
vermizaible only if the materials and eguipment
have low-damage potential and are anchored or are
readily removable from the area within the time
available after forecasting and warning, however,
no storage is allowed in the floodway.

Section 6. Specific Standards. In all areas of special

flood hazards where bhase flood elevation data has been nrovided
- in this ordinance under Section 3 (c) or Section 4 {4}, the
following provisions are required.

(a) Electrical, heating, ventilation, plumbing, and
air-conditioning eguipment and other service facilities shall be
designed and/or otherwise elevated or located so0 as to prevent
water from entering or accumulating within the components during
conditions cof fiooding.

ALL NEW CONSTRUCTION AND SUBSTANTIYAL IMPROVEMENTS SHALL

BE CONSTRUCTED WITE MATERIALS AND UTILITY EQUIPMENT RESISTANT TO
FLOOD DAMAGE.

ALL NEW CONSTRUCTION AND SUBSTANTIAL IMPROVEMENTS SHALL
BE CONSTRUCTED USING METHODS AND PRACTICES THAT MINIMIZE FLOOD
DAMAGE .

(b) All manufactured homes to be placed or substarptially
improved within Zones A1-30, AH, and AE shall be elevated con a
rermanent foundation such that the lowest floor of the manu-
factured Thome is above base flood elevation and be securely
PAGE © - ORDINANCE # 2018 COUNCIL BILL # 1138
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anchored to an adeguately anchored foundation system in accor-
dance with the provisions of section 5 (A)(2) & 5 (A)Y(3).

{c) Residential construction, New constructiocn and
substantial improvement of any residential structures shall have
the Jowest floor, including basement, elevated *o or above the
~luovation astab)ished In Section 3 {(c), or 1.8 feet above the
elevation established in Section 3. ( & 4 (4}

(d) Fully enclossd areas beltw the''lswest floor thal are
subject to flooding are prohibited, or shall be designed Yo
automa!irally equalize hydrostatic flaed forces on exterior
walls by allowing for the entry and exit of floodwaters.
Designs for meeting this requiremant must aither be certified by
a registered professional engineer OT architect or must meet or
exceed the following minimum criteria:

(1) A minimum of two openings having 2 total of not

less than one square inch for every sguare foot of

enclosed area subject to flooding shall be vro-

vided. -

(ii) The bottom of all openings shall be no higher
than one foot above grade.
(iii) Openings may be equipped with screens, louvers,

or other caverings or devices provided that they

permit the automatic entry and exit of flood

waters.

{e) Non—Residential canstruction. New construction and
substantial improvement of any commercial, industrial or other
non-residential structure shall either have the lowest floor,
including basement., elevated to +he level of the elevation
established in Section 3 (c), or 1.5 feet above the elevation of
the base flood established in Sectiom 3 (&) & 4 (d); or, together
with the attendant utility and sanitary facilities shall:

(1) Be flood proofed so that below the base flood
level of the structure is water—-tight with walls

substantially impermeable to the passage of water.

{2) Have structural components capable of resisting

: hydrostatic loads and effect of buovancy in a base
flood.

(3} Be certified by a registered professional engineer
or architect that the design and methods of con-
struction are in accordance with accepted standards
of practice of meeting provisions of this sub
section based on their development and/or review
of the structural design, specifications and
plans. Such cerxtifications shall be provided to
the City Engineer.

{4) Nonresidential strnctures that are elevated, not
floodproofed, must meet the same standards for
space below the lowest floor as described in ©
(b}.

(5) Applicants floodproefing nonresidential buildings
shall be notified that flood insurance premiums
will be based on rates that are one foot below the
flood-preofed level (e.g. 2 building constructed to
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the base flood level will be rated as one foot
below that level).

Section 7. Flogdways.

{a) In the Floodways as defined under Section 3 (f), no
encroachments including £ill, new construction, substantial

improvements, and other development, within the adopted

regulatory flood way that would result in any increase in

flood levels, is permitted.

{B) The normal and routine maintenance of stream channels

is not precluded by this ordinance provided such main
tenance complies with the no rise standard in flood levels.

as outlined in Section 7 f(a).

-8ection 8. Fil) Standards.

{a) All structures built in the special flood area shall
be constructed on engineered fill or shall have designed footings
at suitable depth, -both as reguired by the Uniform Building
Code, or in conformance with other additional standards as
required by the City Engineex in accordance with good enginesering

nractices.
(L) The slope on a fill in the special flood hazaxd area
chall not exceed 33%. Toe of “such fill shall be outside the

floodways defined in Section 3 (d).

(c) The amount of fill in the special flood hazard area
shall be kept to 2 minimum. The following standards shall
apply.

(1} Only one structure per existing lot at the time of
passage of this ordinance shall be allowed far
areas within the special flood hazard area. The
structure shall be located so that a minimum
amount of fill will be necessary for the elevation
of the structure above the fleood level.

{2) All subdivision, partitioning, and planned unit
developments which envision development of any
special flood hazard area shall indicate on the
preliminary plan the location of all structures
proposed to he located in the flood hazard area.
These structures shall be located so that a

minimum amount of fill is required to develop the
land. ’

(3) Development proposals, whether nonresidential or
residential, together with public utilities and
facilities attendant to them, shall be constructed
to minimize flood damage, and adegquate drainage
shall be provided. In areas not covered by

Section 3 (b), flood elevation data shzall he
provided by the developer.
(4) Multiple family residential or nonresidential
structures shall be located as far as practical on

the existing contiguous property from the floodway.
PAGE B8 ORDINANCE #2018 COUNCIL BILL # 1138
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Section 9. Density Transfer. The Planning Commission may,
upon application under the variance procedure, allow a higher
density of dwelling units or structures on a parcel of property
which contains areas of special flood hazard if the areas of
special flood hazard are left substrantially without rill. The
Commission shall determine the amount of £i11 which would
practicably be allowed in the fload hazard, and the additional
amount of density on land outside the special flood hazard area

whick should be allowed due to the loss of the developable land
in the flood hazard area. ;

Section 10, Varilances. Variances to this ordinance shall
comply wWith the same standaxrds and follow the same procedures
for variances to the Zoning Code of the City of Woodburn.

Section 11. Enforcement.

(a) Violation of this ordinance IS A CLASS I CIVIL INFRAC-
TON AND shall be punishabls by a fine of up te $500 for the
irst offense {finding of wviclation), and by a fine of up to $500
or the second and succeeding offenses (finding of violation). A
separate offeunse will be deemed to occur on each calendar day
shat the infraction continues to exist, and a separate citation
ray be filed for each such offense.

(b) Alternate Remedvy. If 2 parcel of land is, orT is
proposed to be used, developed, or maintained in viclation of
this ardinance, the aforesaid use shall constitute a nuisance,
ané the City may, as an addition to other remedies that are
legally available for enforcing this ordinance institute injunc-
tion, mandamus, abatement, or other appropriate proceedings to
prevent, enjoin temporarily or permanently, abate or remove the
unlawful use, development, or maintenance of the land.

Section 12. Viclation as Nuisance. Violation of any
orovision of this ordinance is hereby declared to be a nuisance,
" for which remedy may be pursued by the City to the full extent

of law, notwithstanding any limitation in this or any other
crdinance.

Section 13. Severability. If any word. clause, phrase,
section, subsection, or other portion of this ordinance is found

invalid by a court of competent jurisdiction, then the remainder
of the ordinance shall be given full effect.

Section 14. Ordinance Repnealed. Ordinance No. 2010 is

hereby repealed AND ORDINANCE No. 1967 AND No. 1664 ARE NOT
THEREBY RESURRECTED.

PAGE 9 ORDINANCE # 2018 COUNCIL BILL # 1128
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Section 15. This ordinance being necessary for the immediate
preservation of the public peace, health, and safety, an emergen—
cy is declared to exist and this ordinance shal}) take effect
immediately upon passage by the City Council and approval by the

Mavor.
Approved as to form: 77‘ 3%Q 3/6/89(
City Attorney Date
C":’,/'I Laggh
APPROVED: ZE%” el Wﬁ”}
NANCY A. KIRKSEY, MAYOR /
Passed by the Council March 27, 1989
Submitted to the Mayor March 27, 1989
approved by the Mayor March 27, 1988
Filed in the 0ffice of the Recorder Maxch 27, 1989

ATTEST: %ﬂﬂ.{.{.{ 0 Sfhrrens
BARNEY £. BURRIS, Recorder
City of Woodburn, Oregon ’
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CITY OF WOODBURN

SENECAL CREEK EAST TRIBUTARY
CAPACITY ANALYSIS

March 1994
1. PURPOSE AND OVERVIEW

Figure 1, "Vicinity Map" shows Senecal Creek watershed and the watershed for the East
Tributary of Senecal Creek. Existing flood conditions in Main Senecal Creek were
evaluated and presented in a previous report: "Senecal Creek Hydraulic Analysis:
Existing Conditions,” Gordon 1. Merseth/Oakley Engineering, Sept. 1993, This second
analysis was conducted to evaluate the existing and future conveyance capacity of the
East Tributary of Senecal Creek. The capacity of the East Tributary is significant
because large areas of future development land exist at the upper (southern) end of the
East Tributary watershed.

The main goals of this analysis are:

1 Bvaluate the existing and future 25 year and 100 year flood profile
conditions for undetained flows in the East Tributary. .

2) Evaluate the maximum potential hydraulic capacity of the East Tributary
drainageway and its culverted crossings to convey future flows,

3) Recommend possible mitigation strategies for the East Tributary, including
culvert improvements and/or detention alternatives to fully utilize the
conveyance capacity of the East Tributary as a drainage corridor for the
City of Woodburn.

The assumptions and results of the analysis are presented in the following sections:
Watershed Parameters and Flow Calculations; Senecal Creek Flood Profiles, Future
Flows; East Tributary Capacity Analysis Results; and Summary of Improvements and
Recommendations.

2. WATERSHED PARAMETERS AND FLOW CALCULATIONS
Basin Delineation
Figure 2, "Basin and Drainageway Map," delineates the key subbasins which drain to the

East Tributary. Subbasins were delineated to reflect existing drainage patterns, areas of
similar land use, and potential future drainage routing.
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The solid basin line in Figure 2 represents the natural watershed boundary. In addition
to these natural watershed areas which currently drain to the East Tributary, the capacity
analysis indicates that some additional areas outside the natural watershed could be
routed to the East Tributary. These additional areas are located at the upper (southerly)
end of the East Tributary and have very flat topography. Consequently, relatively large
areas could be routed via storm sewers or ditches, towards the East Tributary. The
parcels recommended to drain to the East Tributary can easily be routed to this
drainageway. This extension of the natural watershed clarifies the decisions placed on
individual land owners by specifying the direction the entire parcel can be drained.

The basin extensions shown indicate the areas which do not currently drain to the East
Tributary but could be served by this drainage in the future:

* Basin S-I represents a portion of a parcel zoned for industrial use, Most of
the parcel drains to the East Tributary; the S-I basin portion drains to main
Senecal Creek. Rather than route part of the parcel to Main Senecal
Creek and part of the parcel to East Senecal Creek, the entire S-I basin
could be routed to the East Tributary.

* Basins M-C, M-LDR and M-HDR represent areas currently draimng to a
shallow ditch system in the Mill Creek watershed. This ditch is not
sufficiently deep to serve future developments and these runoff flows may
be more economically routed to the East Tributary.

Existing and Future Land Use

For each subbasin, runoff parameters were estimated for existing and future land use
conditions. Existing land use conditions were determined using the City’s Zoning Map B RN
~

and aerial photography (1992). (See Figure 2, "Basin and Drainageway Map.") Runoff Yow
parameters for future land use conditions were estimated assuming full buildout to the I 4
maximum densities designated by the City’s Comprehensive Land Use Plan. Future land I.k gt /J
use designations are shown in Figure 3, "Comprehensive Plan Land Use Map.” A
Y

Currently, only about 35% of the portion of the Woodburn Urban Growth Boundary 5\'\7”
(UGB) currently draining to the East Tributary is developed at full buildout densities. 9 J
Of the remaining area in the UGB, development in the East Tributary watershed is . k ’
expected to be distributed by land use as follows: 33% commercial, 23% industrial, 17% - W
high density residential, 27% low density residential. Q}(

l

N
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Runoff Parameters

The Corps of Engineers HEC-1 computer model was used to compute peak sub-basin
flows. The following input parameters are required: Basin area, effective impervious
area, runoff curve number and lag time. Basin areas and the approximate area of
existing mapped impervious surface (MIA) were computed from the aerial photo map in
Figure 2, "Basin and Drainageway Map." Future MIA values were determined by land
use as follows:

Land Use Full Buildout MIA
Low Density Residential. 45%
High Density Residential 65%
Commercial 75%
Industrial 85%

Future MIA values were determined from the City of Woodburn’s maximum site
coverage and on-site landscaping requirements and also account for estimated off-site
(public) impervious surface.

Effective impervious area (EIA) represents the effective area over which no infiltration
occurs. This area is typically less than the actual mapped impervious area (MIA) due to
depression storage, runoff which flows off impervious surfaces and across pervious areas
before entering the storm system and other similar factors. For input into the HEC-1
models, EIA was determined using the following regression equations (originally
published by OTAK, Inc. based on an analysis of USGS data in the Willamette Valley):

Older development areas: EIA = 0.1x(MIA)'? v
Newer development areas and future development: EIA = 0.4x(MIA}'?

Soil runoff characteristics for each basin were determined using the Marion County Soils
Survey. A composite runoff curve number corresponding to typical soils and ground
cover conditions in each sub-basin was determined using standard Soil Conservation
Service (SCS) tables.

The lag time input parameter is computed as 60% of the sub-basin time of
concentration. Time of concentration for each sub-basin was calculated using the
methodology published in the SCS publication TR-55.

Runoff parameters for each subbasin are summarized in Table 1, "East Tributary of
Senecal Creek Sub-basin Parameters."
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Flow Calculations

Peak sub-basin flows as calculated by the HEC-1 models are summarized in Figure 5,
"East Tributary of Senecal Creek Peak Subbasin Flows," for existing and full buildout
conditions. These figures represent the peak flow at the basin outlet for free-flow,
undetained conditions.

In-stream flows were calculated by combining and routing individual subbasin flow
hydrographs using a combination of HEC-1 and HEC-2 computer models. HEC-1 was
used to route the bydrographs using the storage/outflow method in conjunction with
volumes calculated by the HEC-2 flood profile model at key cross sections.

The peak in-stream flows used for the capacity analysis are shown on the flood profiles
in Figure 4 and described in Section 4, "East Tributary Capacity Analysis Results and
Recommendations.”

3. SENECAL CREEK FLOOD PROFILES, FUTURE FLOWS

The HEC-1 models for future conditions in the East Tributary were integrated with the
HEC-1 models previously prepared for Senecal Creek in order to evaluate the impacts of
future development on Senecal Creek. Calculations were conducted assuming full
buildout within the Urban Growth Boundary for both Senecal Creek and the East
Tributary basins.

Most of the land yet to be developed in the Senecal Creek watershed is located in the
East Tributary basin. Since the East Tributary (and consequently most of the runoff
from possible future development) enters Senecal Creek downstream of the City Limits,
future development was found to have only a small impact on Senecal Creek where it is
located within the City. For the 100 year event, future buildout resulted in a flow
increase of 8 CFS in the portion of Senecal Creek upstream of the confluence with the
East Tributary. '

In Senecal Creek downstream of the East Tributary confluence, upstream, upstream
development will result in a 100 year flow increase of about 36 CFS in the natural
watershed, or 75 CFS with runoff from the additional basins. Both the Crosby Road
bridge crossing and the existing East Tributary cross section were found to have
adequate capacity to convey the entire 75 CFS flow increase with only minor (less than
0.1") increases in flood elevation.

For a 75 CFS future 100 year flow increase, a 0.4’ increase in the floodplain elevation
was calculated for the Agricultural Crossing located in Senecal Creek downstream of the
City Limits. Backwater due to a 75 CFS future flow increase at the Agricultural Crossing
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was found to result in a increase of 0.2’ in the 100 year floodplain elevation calculated at
the City Limits. This increase does not result in flooding of any existing structures. An
increase of less than a 0.1’ at the City Limits was calculated for the future 25 year event.

4. EAST TRIBUTARY CAPACITY ANALYSIS RESULTS

Peak flood elevations in the East Tributary west of I-5 were calculated using the Corps
of Engineers HEC-2 computer modelling program for the 25 year and 100 year flood
events. Channel/floodplain cross sections and culvert configuration data input into the
models were obtained from the DeHaas and Associates field survey data provided by the
City and from the City’s 1976 1"=100" orthophoto topographical maps.

Flood profiles were calculated for the 25 year and 100 year events for the following
conditions:

1)  Existing conditions of open and developed acreage, and,

2)  Full buildout of the East Tributary watershed including the future development
areas (S-1, M-C, M-LDR, and M-HDR) as shown in Figure 2, "Basin and
Drainageway Map," recommended to be routed to the East Tributary, (The total
East Tributary watershed plus these additional areas as identified in Figure 2, will
be referred to as the "expanded area” in this report.)

Flood profile calculations are presented in Figure 4, "East Tributary of Senecal Creek
Flood Profiles." The profiles shown in Figure 4 are intended to represent future
conditions if no culvert improvements or detention requirements are implemented.
Existing culvert configurations, channel and floodplain cross sections were used for both
the existing and full buildout hydraulic profile calculations. Existing and future in-stream
flows reflect routing through the existing channel sections and storage routing through
the existing culvert restrictions north of the UGB.

The flood profiles do not account for any flow reductions or detention storage due to the
culvert system under Highway 214, the Texaco station and Arney Road. Calculations
indicate that these culverts have adequate capacity to convey existing flows without
detention. However, future flows will create surcharged conditions through this system
of culvert crossings. If the low lying lands, which are situated immediately upstream of
the Highway 214 crossing, are used for detention, a 30 CFS reduction in flow would
result. The effects of this potential detention are not shown in the flood profiles in
Figure 4, but are addressed later in this discussion.

The results of the flood profile calculations are discussed below for three key sections of
the East Tributary conveyance,
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Mouth of the East Tributary to the Urban Growth Boundary (Station 0+00 to 24 +80)

This portion of the East Tributary is outside the City’s UGB. The conveyance is
primarily natural drainageway with three minor culverted crossings. The culvert
configuration and location of each crossing are shown in Figure 2, "Basin and
Drainageway Map," and on the flood profiles in Figure 4.

The analysis indicated that no improvements to these culverts are required to protect
existing houses or to facilitate development in the City. However, future flows can be
expected to increase the frequency with which these crossings overtop. Upstream
detention will lessen this impact but over-topping will still occur without substantial
investment. The degree of over-topping is shown on Figure 4, "Flood Profiles".

UGB to Arney Road (Station 24+65 to 52+ 00)

This reach of the creek has adequate capacity for future flow increases, assuming that
the existing creek cross section area is maintained. High flows are currently conveyed by
a bottom lands open channel ranging from 140’ to 250’ in width. Creek embankment
slopes range from 5H:1V to 10H:1V. There are two foot bridges and these are expected
to have a negligible affect on the floodplain. No road crossings or other structures
restrict flow in this reach.

For the expanded watershed area, undetained future flow increases result in an increase
of 0.5 to 1.0’ in the 100 year flood profile throughout this reach. Because of the
floodplain configuration, these increases result in only a small increase in the flood width
and are not expected to significantly affect future development or any existing houses or
major structures.

The 140’ to 250 wide existing conveyance area is not currently shown as open space or a
greenway on the City Zoning and Comprehensive Plan Maps. However, in order to
accommodate both existing and future flows, it is recommended that this conveyance
area be maintained for future flood conveyance. Specific floodway recommendations will
be made during a later phase of the overall drainage master planning study. Final
recommendations will include minimum finish floor elevations, minimum floodway
widths to be maintained and the maximum allowable cumulative head loss for all future
road crossings within this reach.

Arney Road, Texaco and Highway 214 Culvert System

This system of culverts consists of a 6" x 4 concrete box culvert under Arney Road, two
54" CMP culverts under the Texaco station and two 54" CMP culverts under Highway
214. The capacity of these culverts affects water levels in the East Tributary upstream
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(south) of Highway 214. The upper reaches of the East Tributary in this area serves the
adjacent freeway drainage systems and receives flow from the 30" Walmart storm drain.

Analysis of existing 1"=100" City topo maps indicates that a maximum 25 year water
surface elevation of 174.0 feet could be tolerated in the East Tributary immediately
upstream of Highway 214. Flood elevations of 175.0 feet begin to flood the I-5 median
and adjacent low areas. This water level is not acceptable for the 25 year flood event,
but is probably tolerable for the 100 year frequency. The freeway pavement itself is
above elevation 178.0 feet and would not be flooded by a 100 year flood elevation of
1750 feet. Commercial land east of the freeway typically range in elevation from 180
feet to 184 feet and would not be impacted by a 100 year flood elevation of 175.0 feet.

Hydraulic calculations indicate that a maximum 100 year flow of 155 CFS and 25 year
flow of 130 CFS can be conveyed through the Highway 214 culvert system without
exceeding tolerable in-stream water surface elevations. This capacity is sufficient to
convey the 25 year and 100 year flows calculated for existing conditions. Routing full
buildout flows from the expanded area, however, exceeds the capacity of the Bast
Tributary’s culvert system in the vicinity of Highway 214 by about 40 to 50 CFS.

The existing topography immediately upstream (south) of Highway 214 currently provides
up to 3.7 acre-feet of storage if full buildout flows are routed through the existing culvert
system. This volume of storage reduces the 100 year flood elevation upsiream of
Highway 214 to 176.0 feet for full buildout flows from the expanded watershed area.

Options to control the 100 year water surface in the East Tributary immediately
upstream of Highway 214 to less than 176.0 feet include: 1) constructing a diversion to
route flow to the 48" pipe which crosses the freeway north of Highway 214 and
discharges into the East Tributary downstream of Arney Road or 2) requiring detention
for future upstream developments,

The 48" pipe crossing the freeway north of Highway 214 has adequate capacity of about
90 CFS and, for example, will carry the total full buildout runoff from basins F, H, I, and
J. While diverting flow to the 48" freeway crossing may be feasible, more information on
the invert depth, pipe slope and access to the pipe is required to fully evaluate this
alternative. A diversion of this nature would not provide any flow reduction benefits
downstream of Arney Road.

The total detention volume needed upstream of Highway 214 in order to safely convey
full buildout flows for the 100 year event from the natural watershed plus the additional
sub-basins is approximately 11 acre-feet. Less detention would necessitate the eventual
replacement of the Highway 214 culverts. Also, less detention would also further impact
the existing agricultural crossings located downstream of Highway 214.

~
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5. SUMMARY OF IMPROVEMENT RECOMMENDATIONS

The improvement alternatives discussed in the previous sections are summarized for the
East Tributary:

Culvert Crossing at the UGB

The crossing at Station 24+ 65 is located at the UGB boundary. Two new 42"
CSP culverts are required in addition to the existing 42" CMP to accommodate
future flows and maintain the existing 10 year capacity of this crossing.

Open Channel Reach Between the UGB and Arney Road:

No structural or detention improvements are required. Maintain the existing 140’
to 250’ wide open channel bottom for flood conveyance. No fill or encroachment
of this drainageway should be allowed, or, if allowed, compensating flood storage
should be provided.

Highway 214, Texaco and Arney Road Culvert System:

Maintain at least 2 acre-feet of the existing 3.7 acre-feet of flood storage area
immediately upstream of the Highway 214 culverts and limit the maximum water
surface elevation to an elevation of 175.0 feet.

Area Upstream of Highway 214:

No additional detention or structural improvements are required to maintain a
100 year conveyance capacity in the East Tributary if an additional 9 acre-feet of
detention is provided in this upper portion of the basin.

The above improvements specified are recommended in order to maintain optimum 25
year and 100 year water surface profiles in the East Tributary. Subsequent phases of the
Drainage Master Plan study will identify specific detention improvements and policies to
‘address these capacity issues for the East Tributary of Senecal Creek.
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City of Woodburn Drainage Planning
Senecal Creek East Tributary Capacity Analysis
February 1994

TABLE 1
East Tributary of Senecal Creek
Subbasin Parameters

Existing 1993 Conditions
A 124.5{ 0.19% 8.0% 1.0% 78 102 1.02
B-1 60.3; 0.094 60.0% 46.5% 74 60 0.60
B-2 . 49.41 0.077 2.0% 0.5% 74 31 0.31
C 49.0| 0.077 38.0% 23.4% 74 19 0.19
D 78.3] 0.122 3.0% 0.5% 80 35 0.356
E 50.2] 0.078 22.0% 10.3% 80 28 0.28
F 30.0] 0.047 35.0% 20.7% 80 20 0.20
G 76.61 0.120 5.0% 0.5% 80 127 1.27
H 26.7| 0.042 60.0% 54.4% 77 20 0.20
I 33.6] 0.063 57.0% 51.2% 77 20 0.20
J 40.6| 0,063 2.0% 0.5% 80 130 1.30
K 83.1| 0.130 5.0% 0.5% 80 160 1.60
L 121.0f 0.188 3.0% 0.5% 81 190 1.90
Full Buildout Development Conditions
A 12451 0.195 8.0% 1.0% 78 102 1.02
B-1 60.3] 0.094 60.0% 46.5% 74 60 0.60
B-2 49.4| 0.077 2.0% 0.6% 74 31 0.31
C 49.0| 0.077 45.0% 30.2% 74 19 0.19
D 78.3] 0.122 70.0% 65.5% 77 22 0.22
E 50.2] 0.078 67.0% 62.1% 77 16 0.16
F 30.0] 0.047 66.0% 61.0% 77 18 0.186
G 76.6{ 0.120 72.5% 68.3% 77 37 .37
H 26.7{ 0.042 68.0% 63.3% 77 16 0.18
i 33.67 0.0563 72.0% 67.5% 77 14 0.14
J 40.6] 0.063 75.0% 71.1% 77 18 0.18
K 83.1] 0.130 45.0% 38.5% 77 24 0.24
L 121.0] 0.188 3.0% 0.6% 81 190 1.90
New Development Areas to Be Routed (Full Buildout) *
M-C 24.7{ 0.039 75.0% 71.1% 77 15 0.15
S-1 17.01 0.027 85.0% 82.7% 77 13 0.13
M-HDR 30.3| 0.047 65.0% 59.5% 77 15 0.1b
M-LDR 42.9| 0.067 45.0% 38.5% 74 24 0.24

*NOTE: M denotes basins currently draining to Mill Creek.
S denotes basins currently draining to Main Senecal Creek.



City of Woodburn Drainage Planning
Senecal Creek E. Tributary Capacity Analysis
February 1994

TABLE 2
East Tributary of Senecal Creek
Peak Subbasin Flows

Natural Watershed

A 124.5] 0.1956 20 28 20 28
B-1 60.3|1 0.094 24 29 24 29
B-2 49.4| 0.077 7 10 7 10
C 49.01 0.077 15 20 17 22
D 78.3] 0.122 20 27 42 50
E 42.7) 0.067 16 20 28 33
F 31.71 0.049 11 15 17 20
G 76.6| 0.120 13 17 38 45
H 26.7] 0.042 13 16 15 18
| 33.6/ 0.053 16 20 20 24
J 40.6| 0.063 7 9 24 28
K 83.1] 0.130 13 17 33 41
L 121.01 0.189 18 24 18 24

Potential Re-routing of Future Development
M-C 24.7) 0.039 - - 15 18
S-1 17.0f 0.027 - - 12 14
M-HDR 30.3] 0.047 - - 16 19
M-LDR 42.91 0.067 - - 11 14

* NOTE: M denotes basins currently draining to Mill Creek.
S denotes basins currently draining to Main Senecal Creek.
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