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EXECUTIVE  SUMMARY

Background

The South Corvallis area represents over a fourth of the City; a part of town that is pinned between
the Marys and Willamette Rivers.  The land is flat and often subject to standing water and floods.
The majority of South Corvallis is undeveloped.  It is this undeveloped area which is the focus of
the South Corvallis Drainage Master Plan.

The study area consists of six square miles located south of Goodnight Avenue (see Figure 1-1).  In
this area there is a rare opportunity to plan drainage and water resources prior to many of the
constraints encountered by piecemeal urbanization.  This area of the community contains most of
the City’s undeveloped industrial lands and a significant amount of its undeveloped residential lands.
The area is close to Oregon State University and the downtown.  It also contains the City Municipal
Airport, rail access and recent Highway 99 and by-pass improvements which serve to better connect
the area with Interstate 5.       

The Highway 99 barrier plus the dike created by the raised railroad tracks interrupts natural water
flows and creates significant drainage obstacles.  These barriers, the flat topography, wetland issues,
the flood levels at river discharge points, and poor draining soils all create a challenge when trying
to accommodate the increased rate of stormwater discharge associated with urbanization.

The primary goal of the Master Plan is to develop a public drainage system to which future
developers in the South Corvallis area can discharge the increased  stormwater runoff that will be
created once their site is urbanized.  Without this back-bone plan, the City’s Land Development
Code would require developers to do individual drainage studies in order to determine that their on-
site drainage plans adequately address both upstream and downstream needs.  In addition, given the
unusual difficulty of managing stormwater in this part of town, the City’s drainage plan should assist
in the cooperative efforts needed to provide drainage to land-locked parcels.  The plan is also a first
step towards determining appropriate funding mechanisms to resolve the drainage issues of the area.

The Plan

The South Corvallis Drainage Plan identifies the existing natural drainage resources of the area, such
as Dry Creek, Goodnight Creek and the Marys River, and discusses ways to facilitate development
while protecting these areas from negative impacts.  This plan also identifies the new drainage
facilities that will be needed.  These facilities, and the sub-basins they serve, have been mapped on
a master plan graphic contained in this report.   A color fold-out of this master plan map is located
in the back cover of this document.
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The adopted South Corvallis Drainage Master Plan map (the Plan Map)  illustrates four major basins
in this part of the community (the NW Area basin, NE Area basin, South Area basin and SE Area
basin) plus a number of  sub-basins (i.e.: “service areas”).   The sub-basins, to a large extent, are
artificially created due to the flat nature of the study area.  The flat terrain, along with floodwaters
that extend to the edge of the developable lands, creates a topography without ridges or valleys so
natural drainage basins are not clearly evident and the locations for effective discharge of stormwater
into the surrounding floodplain are not obvious.

One benefit of this flat topography is that in much of the study area the boundaries for the different
service areas can be located in response to variables other than topography.  In developing the Plan,
it was noted that in the NW Area and the NE Area it was possible to allow considerable flexibility
in the location of sub-basin boundaries and stormwater discharge points.  This permits
owner/developers to more easily adapt the drainage system to meet the various needs of incremental
development than would otherwise be the case.   For this reason the Plan Map contains “flexibility
examples” of a few different ways the sub-basins and discharge points could be modified from what
is illustrated in the main graphic.  To assure the drainage system remains functional to all users as
these boundaries are moved, the Plan Map also contains written provisions that specify items
needing consideration when an exact boundary location is established.  Of major significance in
locating a boundary is the necessity to  assure that upstream properties do not become land-locked
and therefore unable to develop due to incremental downstream decisions.    

Another significant attribute of the Plan is that it requires improved water quality for the stormwater
that is discharged from the study area.  This goal led to the development of a new type of City
standard conveyance structure for the discharge of public stormwaters.  Prior to this, the City
standard conveyance system was underground pipes that discharged into natural drainageways.
However, since this part of the community has so few natural drainageways and since increased
water quality was a goal of the Plan, it was determined that a “constructed drainageway” should be
a permitted option for conveying public stormwaters.  A constructed drainageway would re-create
the attributes of natural drainageways that provide water temperature control and water filtering.  The
constructed drainageway is an efficient way to provide for both water conveyance and water quality,
however, it is not the only way.  The option exist to continue with  a pipe system that discharges to
existing natural drainageways.  In this situation, stormwater must go through a filtering pond before
discharge into the drainageway.   This pond would enhance water quality in a manner comparable
to the constructed drainageway.

It is useful to note that during the evolution of the 1996 Plan, two entirely different drainage system
concepts were explored.  The first system, known as the Draft 1995 Plan, was abandoned.  This
system identified only three major basins instead of the four basins identified in the 1996 Plan.  The
fourth basin in the 1996 Plan was created by dividing the South Area of the 1995 Draft Plan into two
distinct basins, the SE Area and South Area.    Each of the four basins of the approved 1996 Plan has
elements unique to that basin and a brief summary is provided below:
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Northwest Area (Mostly Undeveloped Industrial Land) - The conveyance system in this area
will drain mostly to the west with some drainage into Goodnight Creek to the north.  The
plan for this area allows flexibility in locating basin boundaries while assuring that land-
locked parcels are served and adequate drainage exist during flood events. New water quality
facilities are required to treat stormwater discharged from the area except for lands that drain
to Goodnight Creek.  This existing drainageway is considered adequate to meet the water
quality goal for lands that will discharge to Goodnight Creek. 

Northeast Area (Mostly Undeveloped Residential Land) -  The conveyance system in this
area will drain to the east.    Like the Northwest Area, this area has significant flexibility in
the location of basin boundaries.  New water quality facilities are required to treat stormwater
discharged from the area.

Southeast Area (Mostly Developed Residential Land) -  The conveyance systems existing
in this area drains to the east.  If in-fill development occurs and there is a need for additional
conveyance systems, these new systems will also will drain to the east.    New water quality
facilities are NOT required to treat stormwater discharged from the area since existing
development has substantially precluded the ability to establish filtration ponds.

   
South Area (Airport Lands and Partially Developed Industrial Lands) - The conveyance
system in this area will drain to the south.  Existing facilities that drain sub-basin #8 (lands
around the existing runways and hangers south of Airport Avenue) will continue to drain to
the point where Dry Creek crosses the railroad.  Stormwaters in sub-basin #7 (the industrial
park and related lands) will be re-directed to a new discharge point in Dry Creek that is
downstream from the current outfall at the railroad.    The new discharge location is where
Highway 99W and Dry Creek cross.  By creating this new discharge point, the increased peak
flows from fully urbanized industrial lands will not cause damage to the existing creek.
However, this new outfall location means that industrial stormwaters will not have the
benefit of being filtered by Dry Creek before they enter the channels of the Willamette River.
New facilities for water quality,  therefore, are  required prior to discharge to Dry Creek at
the highway crossing.  Water quality facilities attract birds.  This is a second reason for
locating the new outfall, and the associated water quality facility, as far as possible from the
airports take-off and landing activities.

Implementation

The 1996 South Corvallis Drainage Master Plan was approved using maps and findings contained
in various staff reports to the City Council.  In December 1998, as these elements were being
compiled for publication as a single document, the City Council also reviewed issues related to
implementing the Plan.  As mentioned, the Plan contains two provisions that have not been typical
of drainage systems to date; 1) the use of detention to allow site development prior to conveyance
facilities being extended to the property, 
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and 2) the requirement to provide water quality facilities but permitting them to be constructed
sometime after site development).  When approving the Plan, the City Council committed to looking
at funding issues related to implementing the plan given these atypical provisions.

Existing Corvallis regulations require the owner/developer to construct public facilities (streets,
water, sewer, and storm drainage) at the time of development.  With respect to conveyance facilities,
these traditional provisions stipulate that development can not proceed unless these facilities are
extended to the site and through the site (i.e., the “to and through” provisions).  On-site improvement
cost are born by the developer.  Off-site improvement cost are also born by the developer if he/she
chooses to proceed before facilities abut the site.  However, an agreement can be made that allows
the owner/developer to be reimbursed from benefitted properties when, in the future, those benefitted
properties connect to the system concurrent with their development.   Also, System Development
Charge (SDC) funds may eventually be available to reimburse the owner/developer for oversizing
facilities, where needed, to accommodate flows from off-site users.  

In reviewing the detention option for conveyance that is permitted within this study area, it was
found that existing methods  to establish a public conveyance system are adequate.  However, in
reviewing the new water quality provisions of the South Corvallis Drainage Master Plan, it was
found that a special funding mechanism was needed in order to help implement the Plan.

The reason for needing to develop a special funding mechanism for water quality was due to the fact
that, if the owner/developer chose to not construct these facilities concurrent with site development,
then a need exists to secure the funding of this future facility so that each benefitted property would
pay their fair share and the facility would be constructed.  At this time  mechanisms for helping to
implement  water quality in the South Corvallis area are still being reviewed by City Council.  Also,
concurrent with review of the South Corvallis Drainage Master Plan, the City is in the process of
developing a City-Wide Drainage Master Plan that may also generate additional guidelines and
implementing tools related to stormwater facilities.                     
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CHAPTER 1

INTRODUCTION

1.1 PURPOSE

The South Corvallis Drainage Master Plan has been developed to resolve stormwater drainage issues
that have hindered development of the City’s major supply of vacant industrial land.  Potential
developers of both industrial and residential lands in this area have run into roadblocks due to their
property being either land-locked or so low in elevation compared to nearby discharge locations that
there is insufficient slope to establish effective city standard drainage systems. 

The South Corvallis Drainage Master Plan does not address the current flooding and drainage
problems that impact lands in South Corvallis that are developed and located  north of Goodnight
Avenue (other than to assure that development will not worsen the current situation).  Instead this
plan addresses drainage issues of the mostly undeveloped lands located between Goodnight Avenue
south to the City’s Urban Growth Boundary.  This area is mostly pinned on the west and east
between the Marys and Willamette River floodplains (Figure 1.1).

1.2 GOALS AND OBJECTIVES

The primary goal of the Master Plan is to develop a drainage system to which future developers in
the South Corvallis area can discharge, without the uncertainties and delay of having to conduct a
stormwater study of the entire area.  The plan will identify where major drainage facilities should
be located and the location will be in close proximity to vacant parcels within the City limits and
Urban Growth Boundary (UGB) of South Corvallis.  Once the system is in place, most developers
will only need to convey stormwater off their site and discharge to the system.  

Other goals of this Master Plan include assuring drainage will work in times when the Marys and
Willamette Rivers are in flood, increasing the quality of the stormwater being discharged,
maintaining maintenance costs at minimum levels, having a reasonable way to fund and construct
the system, being flexible enough to address different development scenarios, and complying with
State and Federal regulatory requirements.  One of the original goals, to create wildlife and
recreational linkages along the drainageway corridors and enhance the open space attributes of South
Corvallis, was not possible to implement and still achieve the primary drainage objectives of this
plan.    
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1.3 THE  DECISION  PROCESS

This Master Plan is the culmination of over a  year of conscientious effort by a Citizen Advisory
Team working with City staff and the consulting engineer, KCM.  The Advisory Team consisted of
local residents, representatives from the City’s Economic Development Partnership, the CIP
Commission, the Airport Commission, the Planning Commission, the Water Infrastructure
Committee, the Open Space Trust Fund Advisory Committee, Benton County Public Works
Department, Oregon Department of Transportation (ODOT), the Division of State Lands (wetlands)
and the City Council.  The team’s first effort was to establish a process to evolve a Draft Plan.  The
process for this first effort  included three public meetings where all property owners within the
study area were mailed  notice.   The intention of these meetings was to identify citizen concerns and
then to address these concerns to the best degree possible given physical constraints of the area and
limitations of the State Technical Assistance grant that provided the initial funding for this project.
The grant funding expired on June 30, 1995.  The product of the grant was the 1995 publication of
a Draft drainage plan for the area.    

The 1995 Draft South Corvallis Drainage Plan illustrated the establishment of only a few major
drainage basins within  the study area.  In the northwest area specifically, one large basin was used
to direct all drainage to a single discharge point on the north edge of the study area.   It was found,
however, that to implement the 1995 Draft Plan required  large “up-front” funding and significant
property owner coordination and it lacked flexibility to accommodate a variety of development
scenarios. 

After Planning Commission review of the 1995 Draft Plan, and review of public comments by the
City Council,  the City Council decided to continue investigating drainage options for the area and
to add to the existing review criteria a new category called  “Ease of Implementation”.  Given this
new criteria, the charge was to see if establishment of smaller drainage basins would be effective and
perhaps more viable than the pattern illustrated in the 1995 plan.

A subcommittee of concerned property owners, staff, and KCM began work in the summer of 1995
to develop a revised drainage plan.  Following that effort, the South Corvallis Stormwater Advisory
Team engaged in additional public review concerning both the 1995 Draft Plan and a new 1996 Plan.
The advisory team made some modifications and clarifications to the new 1996 concept and then
recommended the 1996 South Corvallis Drainage Master Plan to City Council.  As anticipated, the
new pattern in the 1996 plan consisted of smaller drainage basins, most of which could be developed
independent of each other yet still accommodate drainage to land locked parcels. After completing
their review and modification of the recommended plan, and generating an extensive list of findings
and conclusions  (see Chapter IV),  the City Council adopted the South Corvallis Drainage Master
Plan on December 16, 1996.    

The revised plan was adopted using maps and findings contained in various staff reports to the City
Council.  This 1996 Plan document is a compilation of these various elements which was brought
back to City Council for final ratification at the end of 1998.
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CHAPTER 2

STUDY AREA

2.1 LOCATION

The subject area of this plan is the part of South Corvallis that is mostly undeveloped.   This is the
area located south of Goodnight Avenue within the Urban Growth Boundary (UGB).  For hydrologic
purposes the study area was expanded to outside the UGB and was bounded by Goodnight Avenue
to the north, the Marys River to the west, the Willamette River to the east, and Dry Creek and the
Corvallis Municipal Airport to the south.  Figure 1.1 shows the study area and vicinity.  The majority
of the study area is in unincorporated Benton County.  

The City of Corvallis is located along the Willamette River approximately 48 miles downstream of
the City of Eugene and 48 miles upstream of the City of Salem.  The Corvallis City Center is located
northwest of the confluence of the Willamette River and the Marys River.  The study area is
southwest of the confluence approximately three miles south of the city center.  The Marys River
flows in a northeast direction before discharging to the Willamette River and therefore forms the
west boundary of the study area.  The Mill Race drainage slough connects the Marys and Willamette
Rivers south of the rivers confluence.  The Booneville Channel which forms the eastern boundary
of the study area, flows in a northerly direction and enters the Willamette River less than three miles
south of the Marys and Willamette Rivers confluence.  The Booneville Slough enters the Booneville
Channel 800 feet south of Kiger Island Drive.  Therefore the study area is bounded on the east by
both the Booneville Channel and Booneville Slough.  

The Booneville Channel and Slough are part of the Willamette River floodplain and therefore flood
elevations are determined by the river.  

2.2 TOPOGRAPHY

The South Corvallis area is gently sloping and is part of the Willamette Valley Terraces.  The overall
slope and flow patterns of the study area is from southeast to northwest, however both natural and
man-made features interrupt the flow pattern.  Highway 99 and the Southern Pacific Railroad tracks
run parallel in a north-south direction and split the study area into three sections.  These sections are
the area east of Highway 99, the area west of the Southern Pacific Railroad tracks and the area
between the highway and railroad tracks.  The highway and railroad tracks are approximately 1400
feet apart.  The only two cross-drain culverts under Highway 99 serving the study area are Dry
Creek, at the southern extent of the study area, and at Mill Race Slough, north of the study area.  Dry
Creek is the only structure within the study area which conveys off-site runoff from one side of
Highway 99 to the other side.  The ditches east of Highway 99 flow east against grade and discharge
to the Booneville Channel.  
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The Corvallis Municipal Airport is bounded by a channel which serves as the major stormwater
conveyance system for the airport.  The ditch collects runoff from the airport and discharges east
below the railroad to Dry Creek and eventually to the Booneville Channel.  

The remaining area follows the slope and flows in a northwest direction to the Marys River.  The
actual flow follows a series of roadside and agricultural ditches which branch across the entire study
area.  The northeast section of the study area has elevations which reach 240 feet - National Geodetic
Vertical Datum (NGVD).  The southwest section drops down to elevations around 210 feet NGVD.
Natural ground slopes in the area range from zero to five feet per 1000 feet.

2.3 CLIMATE

The average annual precipitation in the Corvallis area is about 40 to 45 inches.  The majority of the
precipitation occurs in the winter months in the form of winter frontal systems.  Most flooding in the
Willamette Valley is a result of these systems which usually occur from November through February.
The summer precipitation (~30% of the total annual) occurs in the form of convection showers
which are high intensity, low duration rainfalls which can cause localized flooding but are not
associated with the large flood events of the Willamette Valley.  The average annual air temperature
is about 52 to 54 degrees Fahrenheit.  For analysis purposes, snow cover was not considered as a
condition antecedent to rainfall.

Frequency information for rainfall was obtained from the Precipitation-Frequency Atlas of the
Western United States, Volume X-Oregon.  The total statistical rainfall amounts for different storm
events are presented in Table 2.1.

Table 2.1   Rainfall Amounts

6-hour 24-hour

100-year
2.1 inches 4.7 inches  

  50-year 2.0 inches 4.5 inches

  25-year 1.8 inches 4.0 inches

  10-year 1.6 inches 3.8 inches

    2-year 1.2 inches 2.5 inches
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2.4 NATURAL RESOURCES

Soils

Soils in the South Corvallis area are defined by the Soil Conservation Service as Dayton-Amity
Association.  This association is defined as poorly drained and somewhat poorly drained silt loams
that were formed in mixed alluvium on alluvial terraces of the Willamette Valley.  The slopes range
from 0 to 2 percent.   According to the Soil Survey, the surface soil is a 0-8” layer of silt loam over
a subsurface layer of clay and silty-clay.   

Soil information was obtained from the Soil Survey of Benton County, Oregon (USDA SCS, 1975).
Figure 2.1 show the limits of the soil types in the study area and Table 2.2 presents information on
the soil types.

By far the most common soil type mapped within the study area is Dayton silt loam (see Figure 2.1).
The Dayton series are poorly drained soils that formed in water-deposited silt underlain by older
materials, in the Willamette Valley terraces paralleling the Willamette River flood plain.  Slopes are
0-2 percent.  Where these soils are not cultivated, the vegetation is Oregon white oak, shrubs, and
grasses.  Dayton soils are used for hay, pasture, grass seed, spring grain crops, and for wildlife
habitat.  Permeability is very low.  Runoff is slow to ponded.  A fluctuating high water table is
present.  This soil is subject to occasional flooding in areas that are along tributary streams. 

Dayton is a fine, montmorillonitic, mesic Typic Albaqualf (a typical alfisol with a well-developed
B2 horizon with considerable clay accumulation, enriched with aluminum and iron, with a wet
moisture regime, and with a white (albic) horizon). 

The clayey or silty clay subsoil typically occurs between 15 and 45 inches below the soil surface.
This subsoil acts as a restrictive layer to water infiltration.  

Soils examined in the forested drainageway, called Goodnight Creek for the purposes of this study,
located in the northwestern portion of the study area were a very dark gray (10YR 3/1) silt loam with
mottles over dark gray (10YR 4/1) clayey silt loam, with strong brown (7.5YR 4/6) mottles.  These
low chromas of 1 indicate the presence of hydric soils in this drainageway.
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TABLE 2.2  SOILS

MAP TOP LAYER DEPTH - HYDRO-
LOGIC

GRASSED CLASS-

SOIL TYPE SYMBOL PERMEABILITY SEASONAL H2O GROUP WATERWAY WETLAND

(IN/HR) TABLE (IN) SOIL

AMITY Am 0.6 - 2.0 12" - 24" C GOOD --

COBURG Cn 0.6 - 2.0 20" - 36" C GOOD HYDRIC

CONCORD Co 0.6 - 2.0 0" - 6" D MED HYDRIC

DAYTON Da 0.2 - 0.6 0" - 6" D LOW HYDRIC

WILLAMETTE WeC 0.6 - 2.0 > 72" B GOOD --

WOODBURN WoA 0.6 - 2.0 18”-36” C GOOD --

Wetland Definition

The methodology for determining wetland areas is based on the Army Corps of Engineers Wetlands
Delineation Manual (Environmental Laboratory, 1987), used by the U.S. Army Corps of Engineers
and the Oregon Division of State Lands.  The regulatory definition of wetlands in the 1987 Manual
requires that, under normal circumstances, positive indicators of wetland hydrology, hydric soil, and
hydrophytic vegetation are present.

Wetlands are defined as areas that are inundated or saturated by surface or ground water at a
frequency and duration sufficient to support, and that under normal circumstances do support, a
prevalence of vegetation typically adapted for life in saturated soil conditions.  Wetlands generally
include swamps, marshes, bogs, and similar areas, but also include seasonal wet meadows, farmed
wetlands and other areas that may not appear "wet" all the time.  

Wetland Determinations consist of documenting three criteria:  hydrophytic (water-tolerant)
vegetation, hydric (wet) soils, and wetland hydrology.

Modified Off-Site Wetlands Inventory

A modified off-site wetlands inventory was conducted in the South Corvallis area by C. Mirth
Walker of Fishman Environmental Services (FES).  The intention  of the inventory was to determine
the extent of land that might be subject to wetland regulations and subject to negative impacts if
drainage were directed away from these resources.  It was important to determine if a pattern of
surface waters and wetlands existed that should be maintained and/or reinforced.  The inventory
consisted of reviewing aerial photographs flown on 5/22/93 of the subject area, reviewing other
background information (listed below), and conducting a drive-by reconnaissance of the agricultural
fields and forested drainageways present within the study area.  The reconnaissance of the study area
was conducted on March 28 and April 11, 1995.  

FES examined the aerials for indicators of ponding and saturated soils.  Most areas in agricultural
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fields bare of vegetation in the aerial photographs as evidenced by brown soils surrounded by green
vegetation, were ponded during the study area visits.  These areas were determined to be potential
wetlands.  Further sampling is necessary to fully document whether these areas meet the three
federally-defined wetland criteria.  Only limited soil sampling was done in this study.  

Wetland Hydrology

The majority of the bare areas noted in the aerial photographs were ponded during both site visits
on March 28 and April 11, 1995.  The site visits spanned a period of two weeks during the optimum
time of year to check wetland hydrology (early spring during the wet part of the year and during the
growing season; please see Appendix A for precipitation information).  Some rain occurred between
the two site visits.  This length of ponding (two weeks) is our basis for determining potential wetland
areas within the agricultural fields examined during this study. 

The forested drainageways present just northwest of the urban growth boundary have varying
channel widths and depths.  The northwestern drainage, called Goodnight Creek for purposes of this
study, had shallow, stagnant water in the main forested channel.  Two other channels were also
present within and adjacent to the forest.  

Vegetation

Much of the study area is farmed for the production of grasses, including tall fescue, perennial
ryegrass, colonial bentgrass, and bluegrass.  A few areas of reed canarygrass and cut-leaf plantain
were noted in the farmed areas.  

Hedgerows are present along many of the agricultural fields, and contain habitat for birds and other
animals.  A ditch/hedgerow located near the northwest forested drainageways was dominated by
western crabapple, Himalayan blackberry, Pacific blackberry, and reed canarygrass, with few
speedwell.  Western crabapple is an important component of the hedgerows in the South Corvallis
area.  

Ditches in the area are similar to the ditch located north of Goodnight Creek, which was dominated
by broad-leaf cat-tail, soft rush, willow shrubs, and grasses.  

The forested drainageways present within, and immediately outside of the study area, provide more
wetland functions than the farmed wetland areas, including flood control, water quality purification,
and wildlife habitat.  Vegetation noted in the forested areas is listed in Table 2.3. 
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TABLE 2.3 FORESTED DRAINAGEWAY VEGETATION

 

FORESTED DRAINAGEWAY VEGETATION - NORTHWEST AREA

(Goodnight Creek, 3/28/95)

Common Name Scientific Name Indicator Status

Dewey's sedge Carex deweyana FACU

slough sedge Carex obnupta OBL

black cottonwood Populus trichocarpa [balsamifera] FAC

western crabapple Pyrus [Malus] fusca  FACW

Himalayan blackberry Rubus discolor FACU

willow Salix species
FAC/wetter

climbing nightshade Solanum dulcamara FAC+

snowberry Symphoricarpos albus FACU

fringecup Tellima grandiflora NOL

FORESTED DRAINAGEWAY VEGETATION - NORTHWEST AREA

(Outside Urban Growth Boundary, 4/11/95)

Common Name Scientific Name Indicator Status

big-leaf maple Acer macrophyllum FACU 

wild onion Allium species   -

poison hemlock Conium maculatum FAC+

Oregon ash Fraxinus latifolia FACW

delphinium Larkspur species   -

Oregon bigroot Marah oreganus NOL

black cottonwood Populus trichocarpa [balsamifera] FAC

cherry Prunus species   -

western crabapple Pyrus [Malus] fusca FACW

Oregon white oak Quercus garryana NOL

rose Rosa species   -

snowberry Symphoricarpos albus FACU

fringecup Tellima grandiflora NOL

stream violet Viola glabella FACW+
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Upland areas in the forest surrounding Goodnight Creek were dominated by Himalayan blackberry,
sword fern, rose, and Saskatoon serviceberry, in addition to the black cottonwood trees.

An upland forest located in the eastern portion of the area, south of the H.D. Taylor Water Treatment
Plant had these dominants:  Pacific blackberry, which covers the sloping area on east side toward
the Willamette River, big-leaf maple, beaked hazelnut, Indian plum, snowberry, fringecup,
meadowrue, giant fawn-lily, stream violet, buttercup and an unknown forb.  

Additional vegetation noted along the Marys River included poison oak and stinging nettle.  

As previously noted, besides the forested wetlands mentioned above, other lands suspected of being
wetlands were the areas that are either ponded and or saturated (i.e., areas bare of vegetation and
reflecting water ponding in the referenced aerial photos).  In reviewing the aerial photos it was found
that potential wetlands in unforested, agricultural areas were generally less than 1/4 acre in size and
evenly scattered throughout the study area.  Of significance was the fact that no large wetland areas
exist within the existing UGB and no pattern of small wetlands exists which might suggest past or
future drainage corridors.

Urbanization, with its associated impervious surfaces and stormwater discharge systems, could
displace many of these wetlands or perhaps cause them to dry up.  On a site by site basis, the State
and U.S. Army Corps of Engineers will continue to regulate these resources.  However, the loss of
these resources could be mitigated if a surface drainage system were established, rather than an
underground piped drainage system.  It may be possible to establish a more useful and
environmentally sensitive natural system via a surface drainage plan than currently exists via farming
practices.

2.5 LAND USE

Existing

The current land use in the South Corvallis area consist of farm, single and multi family residential,
public, commercial and industrial uses.  The residential areas are on the east side of Highway 99.
Currently there is considerable residential development south of Goodnight Avenue.  The southeast
section of the study area also has existing residential single family homes.

The commercial development in South Corvallis is along Highway 99 north of Kiger Island Drive.
Some industrial development exists north of the airport and also along Highway 99.  The airport is
the largest development in the study area.  The majority of land use in the study area is farm land.

Future
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The future zoning and future roadways for the South Corvallis area are presented in Figure 2.2.  Five
different land uses are planned for the area.  

Northeast 

The northeast area, north of Kiger Island Drive and east of Highway 99, is currently zoned as
Medium-density Residential which permits 6 to 9 dwellings per acre.  Approximately forty percent
of this area has been built.  There is commercial development along Highway 99.

Southeast

The southeast area, south of Kiger Island Road and east of Highway 99, is currently zoned as Low-
density Residential which permits 2 to 6 dwellings per acre.  Approximately 25 percent of this area
has been built.  The existing homes are in the southern portion of the area.

Northwest 

The  northwest area,  which is north of Weltzin Road and west of Highway 99 is zoned Light
Industrial.  Except for a few businesses along Highway 99, this area is undeveloped.  

Southwest

The southwest area, is the area south of Weltzin Road and north of the Corvallis Airport.  The
majority of this area is zoned Intensive Industrial.  The area east of the railroad tracks and north of
Airport Road is zoned Light Industrial.  There is existing industry north of Airport Road along the
railroad tracks.

Corvallis Municipal Airport

The airport is zoned Public-Institutional for the majority of the area.  Although the actual boundary
of the airport property includes a large portion of the industrial Southeast area, for this report the
airport is considered the airfield area.  

Future  Roads

Figure 2.2 also shows the planned roads for the South Corvallis area (e.g.: 1994 Draft Corvallis
Transportation Plan).  The location of the roads is approximate, however some of the proposed
stormwater improvements do coincide with the proposed roads.  In these situations, the location of
the storm facilities were adjusted, as much as possible, to coincide with circulation needs as
illustrated in the Draft Transportation Plan and Airport Development Plan.  The four improvements
are; the east side road which will be a series of connector roads which will serve the area east of
Highway 99,  the west side road which is an extension of Rivergreen Road down to Airport Road,
the Kiger Island Drive extension,  and the realignment of the Airport Road entrance. 
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CHAPTER 3

STORMWATER CHARACTERISTICS

3.1 HYDROLOGY

Existing Drainage Patterns

The South Corvallis area is bordered by the Marys River to the west, the Booneville Channel or
Slough to the east and Dry Creek and the Airport drainage ditch to the south.  Stormwater along the
north boundary east of Highway 99 enters the pipe along Goodnight Avenue which conveys flow
to Crystal Lake.  Along the north boundary  and west of Highway 99, stormwater enters a natural
slough which flows west to the Marys River.  The existing remnants of the natural drainage system,
along with the topography of the area, indicate that the majority of the study area flowed in a
northwesterly direction to the Marys River prior to the influence of man.  The area has been altered
and the existing drainage patterns are shown in Figure 3.1.

Highway 99 and the railroad tracks divide the study area into three sections.  With the exception of
the waters directly entering the Highway 99 drainage system, the area east of Highway 99 flows east
to the Booneville Channel or Slough via pipes and ditches.  For study purposes, the area east of
Highway 99 was divided into three separate drainage areas which are presented as sub-basins D, E
& F below.

The area west of Highway 99, which includes areas both east and west of the railroad tracks, was
also divided into the three sub-basins A, B and C.  Sub-basin A and B outfall to the Marys River and
sub-basin C discharges to Dry Creek. The area west of Highway 99 which discharges to the Marys
River, travels via agricultural and roadside ditches, and natural sloughs.  Sub-basin C is the area
which discharges to the airport ditch and outfalls to Dry Creek.

A seventh sub-basin within the study area which has been extensively studied by others is the area
which discharges via the Highway 99 storm system.  Through discussion with the Oregon
Department of Transportation (ODOT), the stormwater system has insufficient capacity for
additional flow.  No single large basin outside the highway right-of-way enters the Highway 99
system, however, most of the 50 to 200 feet area on each side of the highway does enter the highway
storm system.  The runoff is then conveyed north to the Mill Race Slough.

Sub-basin A currently flows to the natural slough which flows west to the Marys River directly west
of Goodnight Avenue.  The natural slough has been named Goodnight Creek for this study and is
shown in photograph 1 (see Figure 3.2).  Goodnight Creek starts on the west side of Highway 99
approximately near the Highway 99 and Kiger Island Drive intersection.  It flows northwest until it
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intersects the railroad approximately 1900 feet south of Goodnight Avenue as shown in photograph
2 (see Figure 3.2).  Flow from Goodnight Creek then passes below the railroad through a 4’ X 4’
wooden box culvert just south of Goodnight Avenue.    

As shown in photograph 1, Goodnight Creek then flows west to the Marys River.  Goodnight Creek
is one of the few remaining forested drainage features in the study area.  The forested vegetation
starts approximately 2000’ upstream of the culvert below the railroad tracks.

Sub-basin B outfalls to the Mary’s River through the four 24” corrugated metal pipes (CMPs) which
are directly west of Kiger Island Drive along the Marys River.  This area extends south to the
industrial park north of the airport and east to within 200 feet of Highway 99.  The drainage features
consist of agricultural and railroad ditches with a several small pipes (24” or smaller) connecting
them.

Sub-basin C is the Corvallis Municipal Airport and all areas which drain to the ditch which
surrounds the airport.  The ditch flows through twin 42” concrete pipes below the railroad tracks and
discharges to Dry Creek.  Dry Creek is shown in photograph 3 (see Figure 3.2).  Dry Creek flows
in a northeast direction until it passes below Highway 99 and then confluences with the Booneville
Slough.  The airport ditch is greater then 10 feet deep in some areas with 1 (Horizontal) to 1
(Vertical) side slopes.  The ditch has sufficient conveyance for the area it drains and also provides
for some storage due to back-up from the culverts below the railroad and a beaver dam downstream
of the railroad crossing.  The ditch discharges to Dry Creek and was therefore not analyzed for future
flows because Dry Creek was an area identified to preserve.  Signs of channel bank erosion were
observed along Dry Creek between the beaver dam and Highway 99 and increase flows would
increase the erosion.  The industrial area north of airport road also discharges to the airport ditch. 

Sub-basin D is located east of Highway 99 and south of Goodnight Avenue which is covered in the
existing Rivergreen drainage plan.  The Rivergreen area plan has not been fully developed and the
area currently drains northwest until it is intercepted by a ditch which carries the flow directly north
to the 48” pipe along Goodnight Avenue.  The 48” pipe carries water east and discharges to a slough
in Willamette Park.  The slough flows north and discharges to Crystal lake, shown in Figure 1.1. 

Sub-basin E  flows to the ditches along Kiger Island Road which then discharges to the Booneville
Channel.  The Kiger Island Drive crossing of the Booneville Channel is shown in photograph 3 (see
Figure 3.3).  A portion of sub-basin E south of Kiger Island Road discharges to the Booneville
channel through agricultural ditches.  

Sub-basin F is south of sub-basin E and is predominately single family residential homes.  The area
includes the Booneville Road subdivision.  This area drains east to the Booneville Slough through
roadside swales and a 24” pipe along the Three Mile Lane  extension drainage easement.  

Through interviews with City staff and with few complaints noted during the public open houses,
it was concluded that currently serious localized flooding in the study area is minimal.  The
subdivision of Villa South has localized ponding with some road flooding, however this appears to
be due to inadequate drainage offsite to take the runoff away from the subdivision.  The proposed
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plan will help solve this problem by redirecting off-site flow to the Booneville Channel.  During field
reconnaissance considerable ponding of water was observed in the agricultural lands during the
winter months.  Also ditches in the area were storing water which can be the result of inadequate
slopes to drain properly or blockage downstream.  For example, Dry Creek downstream of the airport
ditch has a beaver dam which backs water up into the ditch, although this might not be the only cause
of the standing water in the airport ditch.  

With the study area bounded by the Willamette and Marys River, large scale flooding problems were
also investigated to determine what effects they would have on the study area.  To the east, the
Willamette River 100-year flood elevation (Federal Emergency Management Association, FEMA)
rises out of the normal channel and converts the Willamette River and the Booneville
Channel/Slough into a large floodplain.  Although this inundates most of Kiger Island, the
Willamette River floodplain does not rise enough to flood portions of the study area.  Figure 3.1
shows the FEMA 100 year floodplain as mapped for Benton County.  

The floodplain associated with the Marys River overtops the banks of the normal flow channel and
floods portions of the study area.  The western portion of the UGB runs approximately along the
FEMA 100 year floodplain, however the more detailed Corvallis topographical maps of the area
indicate that the floodplain may extend slightly into the UGB in the northwest section of the study
area.  The slope of the flood elevations along the Marys River indicate that the segment of river
upstream of the Mill Race is a constriction of the floodplain.     

Due to the presence of silt and clay soils in the Willamette Valley Terraces, the stormwater
infiltration into the soil is slow.  Therefore, runoff volumes from the developed basin will not
significantly increase over the volumes of the existing basin.  The volumes will increase in the range
of 15 to 35 %.  However the current basin with the wide, open low areas and under-sized drainage
structures provides a significant amount of storage.  When this area is developed, the runoff from
the development will flow off-site faster and more efficiently.  With less runoff being stored on-site
and more flow discharging from the site and taking less time to get to downstream structures, the
flow rates at the downstream structures will increase significantly.  The existing structures within
the study area will not be able to adequately convey the increased flows.   

Future Drainage Systems

The current ponding of stormwater runoff on agricultural fields does not warrant the implementation
of a drainage master plan for the area, however, with the continued development in the area and the
increased impervious surfaces, the existing stormwater facilities will be insufficient to handle the
increased flows.  The proposed improvements will be a back-bone drainage system which will insure
that flooding will not occur with further development in the area.  The system will be designed to
the 50-year, 24 hour storm event which is the rainfall event which has a 2 percent chance of
occurring in a year.  The objective of the design was to develop systems which would convey the
fully developed flows to the outfall water bodies.  The two primary outfall water bodies are the
Marys River and the Booneville Slough or Channel.  When the ultimate system is in place, water will
drain from the study area rather than being detained within the basin.  The system was laid-out to
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provide service to all major land parcels in the study area.  Note: the option of detaining stormwater
within the basins was reviewed and discarded.  (See section 4.3 of this report).      

3.2

DRAINAGE FACILITY ALTERNATIVES

Most of the South Corvallis area is undeveloped land and therefore the options available for
stormwater facilities are not limited by the constraints associated with already urbanized basins.  The
most significant physical constraint of the study area is the flat topography of the area.  A second
physical constraint is the high tailwaters of the outfall water bodies.  These constraints and the
intense development associated with industrial zoning require drainage structures to be relatively
large for the area they serve.  

Three types of conveyance systems were evaluated for this study.  Table 3.1 presents a matrix rating
the conveyance systems with different parameters.  The three primary systems are pipe, ditch and
drainageway (Figure 3.4).  The difference between ditch and drainageway is the larger width of the
drainageway and its ability to provide multiple functions.  The drainageway can be divided into
natural and created drainageways.  A “swale” is a hybrid between a ditch and a drainageway.  This
type of conveyance system was not evaluated in the matrix but findings and policies related to swales
have been established in Chapter 4.   

Table 3.1   DRAINAGE FACILITY ALTERNATIVE MATRIX (i.e., Review Criteria)

General Types
of Drainage
Alternatives

Multi-functional Objectives

Average

Rating

*

Ease of

Implementa

tion

Flood Control

Water
Quality

Ease and
Cost of
Maint.

Maint.
Access

Capital
Cost

Regulatory
Complian.

Environ.
Enhance.

Public
Recreation

(Trail)

Open
Space /

Gateway
Short-
term Long-term

         1. 2.    3. 4. 5. 6. 7. 8. 9.

PIPE SYSTEM 3 3 1 2 2 1 2 1 1.88

DITCH SYSTEM 3 2 1 1 1 3 1 1 1 1 1.50

DRAINAGEWAY

Created 3 3 3 2 3 1 3 3 3 3 2.70

Natural 3 3 3 3 3 3 3 3 3 3 3.00

3 - High 2 - Medium 1 - Minimal/Low Blank - Not Applicable

*#9 is new criteria added for review of 1996 Plan and not part of original 1995 Alternatives Matrix

A ditch is a one function system designed to convey water.  The ditch is grassed or paved with steep
side slopes.  With the required depths and steep side slopes it will require fencing and regular
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inspection and maintenance (see Figure 3.4).  

The created drainageway is a multi-function open conveyance system which is designed to turn into
a natural corridor over time.  A drainageway has mild side slopes and is planted with natural
vegetation.  The added benefits of a created drainageway are presented in Table 3.1.  These benefits
are floodplain storage, water quality treatment, public uses and open space, wildlife uses, and
gateway and green space opportunities.  Figure 3.4 shows a typical section of a well established
drainageway.

A natural drainageway is an existing creek or slough which is currently being used as a water
course.  As shown in Table 3.1, the natural drainageway has the highest value and therefore it was
decided, in coordination with the Advisory Team and existing City Code provisions, to preserve the
existing natural waterways.  To preserve these features the plan attempts to match the existing
hydrographs to these systems.   

The alternative drainage facilities were rated in Table 3.1 using a range of objectives/parameters.
Although not all issues were covered, the parameters used to rate the structures addressed most of
the major concerns.  In some cases the parameters overlap, however the matrix was only used to
demonstrate the relative advantages and disadvantages of drainage facilities.  The 3 or high is
defined as the best rating and 1 or minimal as the lowest or worst rating.

When developing drainage facilities the primary objective is flood control.  Flood control is defined
as how well the alternative reduces or minimizes flooding.  This can be obtained by lowering flood
levels, reducing the frequency of flood levels or reducing the aerial extent flooding.  Flood control
can be divided into short and long term.  

Water quality is defined as how well the alternative provides protection and enhancement of the
water quality of the surface and groundwater.  The quality of both the surface water within the
drainage facilities and the effects on the receiving body are both considered in this parameter.  (note:
Public comments revealed a concern about the existing water quality in both the Booneville Channel
and the Marys River as well as concern about industrial pollution). 

The ease and cost of maintenance rates the facilities need for short and long term maintenance and
the complexity of the maintenance.  Short term maintenance is the initial maintenance needed to
establish the system which can range from less than one and up to five years.  

Maintenance access is related to the above, however, this parameter gives a rating to how easily the
facility can be accessed.  This can range from easily accessed to difficult or impossible.  Difficult
access can impact both cost and effectiveness of the alternative.
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The regulatory compliance parameter rates the difficulty of permitting the construction of the
alternative and also how the alternative may fit into the expected future regulatory climate.  The
future regulatory climate is impossible to predict, however an attempt was made to extrapolate
national trends.  

Environmental enhancement considers all environmental concerns except water quality.  This
includes wildlife habitat and enhancement of the food chain.

Public awareness / recreation and open space / buffers is the impact on public perception and use.
This parameter is given a high rating if it provides public use and education, a low rating if the
perception of the alternative is a nuisance and a blank rating means that the general population will
probably be unaware of the facility.  

Ease of Implementation considers that different sites are owned by different individuals with
different development timeframes, that each site has a unique relationship to availability of facilities,
and that each development  project has different requirements.  In addition, the ability to use
development driven funding mechanisms is critical.  The more flexibility a Master Plan provides to
address these issues, the easier it would be to implement.  

3.3
ANALYSIS

Methods developed by the Soil Conservation Service (SCS) and the Santa Barbara Urban
Hydrograph model were used to analyze the existing conditions and the proposed drainage system.
The SCS developed the unit hydrograph method for estimating runoff from different soil conditions,
slopes and basin shapes.  From this information and rainfall data a hydrograph can be developed.
A hydrograph is a time versus runoff flow rate relationship.  The Santa Barbara Urban Hydrograph
Method was developed using the same SCS soil methods but incorporated techniques which better
predict the runoff characteristics from an urban drainage basin.

Tables 3.2 and 3.3 are summaries of the hydrologic analysis for the study area.  Both tables are
broken down by sub-basins, which were discussed early in this chapter, and into subcatchments
within each subbasin.  The subcatchments are shown in Figure 3.5.  

The SCS has assigned hydrologic groups (Table 3.2) to the soils which they have mapped throughout
the country.  The soil types range generally from A for well drained porous soils with high
infiltration rates; to D for soils, which for different reasons, are not well drained and allow rainfall
to simply run off.  Types B and C fall between these to extremes.  The flow generated from a type
A soil is low compared to the flow generated from a type D soil for the same rainfall event.  The
soils in South Corvallis are types B, C and D.  Numerical values are assigned to different land uses
and soil types, these values are known as Curve Numbers (CN).  Theoretically CN’s can range from
0 to 100, where 0 implies that all rainfall will infiltrate into the ground and 100 implies no rainfall
will infiltrate into the ground.  The CN for impervious surface is 95.  Table 3.2 gives the basin CN’s
for both the existing conditions and proposed conditions. 
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Table 3.2 is a summary of the hydrologic parameters used to predict existing and future flows in the
study area.  The information from Table 3.2 along with the rainfall information discussed below is
all the input data needed for the Santa Barbara Urban Hydrograph Model.  The parameters presented
in Tables 3.2 and 3.3 are briefly discussed in the following:

! Pervious Area and CN is the area and CN of the area which allows infiltration of
stormwater.  The area and CN for the existing and proposed, or future, conditions are
presented in the Table 3.2.   

! Impervious Area is the area which is paved and allows no infiltration of stormwater.  The
CN for all paved areas is 98.

! Time of Concentration is the time it takes stormwater to travel from the farthest extent of
the basin to the point where the stormwater leaves the basin.

! Area is the area of the entire subcatchment.  

! Dominant land use is shown for the existing and proposed condition.  For determining the
amount of pervious and impervious land use the following percentages were applied.

Light Industrial 72% Impervious
Intensive Industrial 78% Impervious
Low Residential 38% Impervious
Medium Residential 50% Impervious
High Residential 65% Impervious

! 50 year runoff is the runoff, in cubic feet per second, for the sub-area from the 50 year storm
event as discussed earlier in this chapter.  The 50 year runoff is the flows which were used
to size the facilities in this report.

! 100 year runoff is the runoff from the 100 year storm event.

Under current conditions there are 220 acres of the 2400 acres zoned industrial which are developed.
South of Goodnight Avenue there are 660 acres zoned residential, of which 44 acres are fully
developed.
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Table 3.2  BASIN INFORMATION

SUB-
CATCH
MENT

PERVIOUS AREA AND CN IMPERVIOUS AREA (CN=98) TIME OF
CONC.

(Existing)

TIME OF
CONC.

(Proposed)

EXISTING
AREA (ac)

EXISTING
CN

PROP.
AREA
(ac)

PROP.
CN

EXISTING
AREA (ac)

PROP.
AREA
(ac)

(min) (min)

A-1 172 88 48 86 0 123 30 15

A-2 7 80 7 80 7 7 10 10

A-3 94 88 26 83 0 68 15 15

A-4 76 90 21 86 0 55 15 15

B-1 190 88 53 83 0 137 20 15

B-2 130 88 36 86 0 94 20 15

B-3 136 90 32 86 10 114 15 15

B-4 60 90 17 86 0 43 15 15

B-5 75 90 21 86 0 54 15 15

B-6 56

C-1 1200 88 1000 88 140 340 30 30

C-2 55 82 12 86 0 43 15 10

D-1 31 86 31 86 20 20 15 15

D-2 211 88 117 86 24 118 20 20

D-3 9 88 5 86 0 4 10 10

E-1 56 88 28 86 0 28 15 10

E-2 110 90 68 86 0 42 20 15

F-1 41 88 25 84 0 16 15 15

F-2 37 81 23 84 0 14 15 15

F-3 125 81 77 84 0 48 15 15

Note: Shaded subcatchments indicate that no change is expected from the existing condition.
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Table 3.3  BASIN FLOWS

SUB
CATCH
MENT

AREA DOMINANT LAND USE 50 YEAR RUNOFF(cfs) 100 YEAR RUNOFF(cfs)

(acres) EXISTING PROPOSED EXISTING PROPOSED EXISTING PROPOSED

A-1 172 Farming Light Ind. 103 155 108 160

A-2 14 Industrial Light/Int. Ind. 12 12 12 12

A-3 94 Farming Light Ind. 71 83 74 86

A-4 76 Farming Light Ind. 62 69 64 71

B-1 190 Farming Light Ind. 133 168 139 174

B-2 130 Farming Light Ind. 91 118 95 130

B-3 146 Ind./Farming Intensive Ind. 120 135 125 139

B-4 60 Farming Light Ind. 49 54 51 56

B-5 75 Farming Light Ind. 61 68 63 70

B-6 56 Runway Protection

C-1 1340 Airport Airport 772 810 806 844

C-2 55 Forest Intensive Ind. 33 55 35 57

D-1 51 Residential Med./Low
Res.

41 41 43 43

D-2 235 Farming Medium Res. 169 183 44 53

D-3 9 Open Medium Res. 7 8 8 10

E-1 56 Farming Medium Res. 42 51 44 53

E-2 110 Farming Low Res. 82 89 86 93

F-1 41 Farming Low Res. 31 32 32 34

F-2 37 Residential Low Res. 21 29 22 30

F-3 125 Residential Low Res. 71 97 75 101

 Note: Shaded subcatchments indicate no change is expected from the existing condition.

Flows were generated for different rainfall events using the soil information and travel times for each
sub-basin.  Statistical rainfall totals for different storm events were obtained from the Precipitation-
Frequency Atlas of the Western United States, Volume X-Oregon.  The rainfall totals were then
distributed over a 24 hour period using the SCS Type IA Rainfall Distribution.  This distribution was
generated for the western coastal United States using historical rainfall patterns.  The Santa Barbara
model generates a rainfall event using this information and then applies the rainfall to the basin
parameters.  The result of this methodology is a 24-hour hydrograph from which the peak flow and
total volume can be obtained.  The results of the sub-basin modeling are presented in Table 3.3.  

The peak flow rates were then used to evaluate the different alternatives which were proposed as part
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of the alternative analysis.  When two or more sub-basins discharged to the same system, the peak
flow rates were added which is a conservative method for analysis.  If an alternative proposed
dividing a sub-basin, the peak flow rate was split using an area weighted split.

Hydraulic analyses of the different alternatives were conducted using the flow rates as discussed
above.  Pipes above the 100-year floodplain were evaluated for flow full capacity using Mannings’
equation.   For pipes below the 100 year floodplain a culvert analyses using pressure flow was used
to determine the capacity of pipes.

Mannings’ equation for normal depth in open channel flow was used for evaluating ditches and
drainageways in the alternative analyses.  A HEC-2 model for a typical drainageway was also
generated to assist in evaluating the different drainageway alternatives with variable tailwater and
flow conditions.      
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CHAPTER 4

FINDINGS AND CONCLUSIONS

4.1 INTRODUCTION

This section of the Plan represents a  1998 compilation of the 1996 findings and conclusions
contained in two memorandums to City Council (including the attachments) plus the minutes from
two Council meetings that focused on the issue.    These deliberations occurred in December of 1996
and were finalized with City Council approval on the 16th of December, 1996.   

Some of the 1996 Plan findings listed in this chapter reference the 1995 Draft Plan (Appendix C).
This reference is due to Council’s focus to have clear findings in support  the 1996 Plan over the
1995 Draft Plan.   The main concern was related to the 1995 Draft Plan needing large up-front public
funding and extensive coordination between property owners.  The intention of the 1996 Plan was
to have a design that could be constructed through incremental development.  The City Council was
able to choose the more flexible approach of the 1996 Plan once additional hydrologic analysis of
the NW Area was completed.  This analysis determined that multiple small drainage systems
discharging to the east could be effective, therefore, the community did not need to construct a large
single system that had all drainage converging on one northern discharge point. 

The essential implementing elements of  the 1996 South Corvallis Drainage Master Plan are the Plan
Map (Appendix D) and the following findings.  The findings are organized into seven categories as
noted below:

4.2   Existing Drainage and Urbanization     4.6   Basin Specific Findings
4.3   Detention Options    4.7   Benefits of the 1996 Plan
4.4   Water Conveyance & Responsibilities     4.8   Concerns of 1996 Plan
4.5   Water Quality and Responsibilities     
                                                                                                                                                            

4.2     EXISTING DRAINAGE AND URBANIZATION                                                       
                                                                      

1.   Existing Natural Drainageways:  There are only three natural drainageways within the study
area and they discharge to either the Marys River or channels of the Willamette River.  These
natural drainageways are:    1)  Dry Creek just east of the airport,   2) Goodnight Creek which
drains area between 99W and the railroad tracks to Goodnight Avenue and then west to the
Marys River, and  3) the wetland drainages  between the Urban Growth Boundary and the
Marys River west and south of Goodnight Avenue.
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2. Existing Protection of Drainageways:  The community has found it desirable to maintain
existing natural drainageways (i.e. urban streams) in a healthy condition consistent with the
City’s Comprehensive Plan and Land Development Code provisions.

3. Urbanization and Peak Stormwater Flows: Urbanization reduces the permeability of the
watershed and creates smoother surfaces at greater slopes than currently exists.  This causes
stormwater to run off faster and consequently increases the peak runoff rate.  The peak runoff
rate is the highest rate   (volume of runoff at a single moment for a given storm event) at
which runoff flows from the site.  Conveyance structures are designed for the peak runoff
rate.

4. Potential Alteration of  Existing Drainageways:  In the study area, the three existing
drainageways that convey flow to the Marys or Willamette Rivers cannot accommodate the
increased  peak water flows caused by  urbanization without being dredged and the channels
widened.

5. Need for New Drainage System:   Since, the three existing natural drainageways that feed the
Marys and Willamette in this area can not adequately convey the increased flow rates
anticipated with future urbanization,  it is necessary to either detain water upstream until
major storm events have passed and/or create a new drainage system  to discharge
stormwater from the area.  Given that  detention is not a viable long term option in South
Corvallis (see findings in Part B - Detention) a new drainage system is needed.  The new
system will direct sufficient stormwater to the three existing drainageways to assure their
continued viability while assuring that increased stormwater is effectively  discharged from
the area.   

6. Drainage Difficulties: Many drainage issues in the South Corvallis Study Area are not typical
of other undeveloped areas in the community and are more complicated and expensive to
resolve than normally is the case.  This is due to physical constraints of the area such as flat
topography, soils that are relatively impervious,  a high water table, the dikes created by
Highway 99 and the rail road, wetland issues, and the discharge constraints of the Marys
River during times of flood.       

7.  Wetlands:  Jurisdictional wetlands exist in the study area both within and outside of the
existing drainageways.   Wetlands are regulated by the U.S. Army Corps of Engineers,
Portland District, and the Oregon Division of State Lands.  In some cases the Natural
Resources Conservation Service (formerly the Soil Conservation Service) has regulatory
authority over farmed wetland areas.  Further work in the field will need to be conducted
prior to issuance of any Clean Water Act Section 404 or Oregon Division of State Lands
Removal-Fill Law joint permit application for wetland fill.  

8. Multiple Objectives: It is desirable to establish drainage systems that  serve multiple
objectives such as ensuring adequate flood control, addressing water quality issues, being
cost effective to establish and maintain, are easy to implement,  comply with state and federal
regulations,  and provides for open space and recreation opportunities.
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4-3 DETENTION OPTIONS  

9. Regional Detention Facility Within UGB - Regional stormwater detention is generally used
as a solution to flooding in areas which have already been developed.  If regional stormwater
detention were to be used in South Corvallis, the detention facilities would have to be located
in the upstream part of each basin to reduce the peak flow rates and the size of the
conveyance system.  Due to the large amount of land needed for these facilities (e.g., holding
areas would need to be very shallow due to the high water table, flat topography, and flood
plains of the Willamette and Marys rivers), detention would be more expensive than
establishing a conveyance system and would significantly reduce the amount of land
available for development within the City’s Urban Growth Boundary.  

10. Regional Detention Facility Outside UGB - If a  regional detention facility were located
outside the UGB adjacent to the Northwest Basin (i.e., between the UGB and the Marys
River as suggested during the public process), this would require a large berm to surround
the facility.  The berm would be needed since the facility would be in the Marys River
floodplain and without a berm the storage basin would be filled by river flood waters rather
than being available for South Corvallis stormwater detention. This berm would be an
obstruction in the Marys River floodplain which could restrict the natural flow of the Marys
River during flood events.  Restrictions  generally cause impacts on other properties and
requires a letter from FEMA granting permission for the construction.  In addition, this
solution would be at the downstream end of the basin and will be large in size while not
reducing the size of the conveyance system.  Therefore, this alternative would require both
the cost of developing a full size conveyance system and a detention facility thus making it
an extremely expensive option.

11. Private Detention on Each Private Development Site in South Corvallis - Experience in other
communities indicates that private detention systems on developed sites eventually fail to
function as needed due to lack of maintenance.  In those situations the community ultimately
inherits the maintenance of these systems in order to protect downstream users.  In the long
run, the use of private on-site detention is not dependable and becomes more expensive than
establishing a standard public drainage system.  

12. Public Detention on Each Private Development Site in South Corvallis - This type of system
should be avoided since 1) it will increase public cost due to the long term maintenance of
a variety of facilities on many different sites,  2) detention will not have any measurable
benefits to downstream properties, and  3) detention may actually be detrimental to
downstream users (see the following findings).  
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13. The No Detention Option - In the South Corvallis drainage study area there will be no
significant drainage impacts on downstream properties if detention is not provided.   Once
the study area is urbanized,  if a higher than normal storm water discharge occurred
concurrent with a flood event, hydraulic calculations reveal that this increase would not result
in measurable differences adjacent to properties downstream of the study area.  This is due
to the large size of the drainage basins that discharge water to the Marys and Willamette
River compared to the small size of the study area basin and the minimal increase in runoff
caused by urbanization of this basin.  In addition, peak flood levels in the Marys River and
the Willamette River frequently occur after peak flows in the Corvallis vicinity.  This means
that detained waters in  the study area, would not discharge into the adjacent rivers prior to
the peak flows as currently happens. 

       
14. Detention Conclusions - Detention, using either regional facilities or on-site facilities, is an

inappropriate long term stormwater management solution for the South Corvallis area given
the unnecessary loss of developable land within the City’s Urban Growth Boundary,  the
added public cost of detention, and the questionable public benefits of detention within the
South Corvallis watershed  (see above findings).  

4.4 WATER CONVEYANCE AND RESPONSIBILITIES 

15. Types of Water Conveyance Systems: There are three types of surface drainage systems:
1) ditches which are used in rural development to drain fields and county standard roads,
2) swales which are wide ditches  (4:1 or 5:1 side slopes) that are typically grass covered and
mowable and do not contain shrubs or trees or other obstructions to water flows, and  3)
functional drainageways which remain effective in accommodating flood waters without
perpetual maintenance and are wide enough to provide room for a meandering stream
channel and natural vegetated cover ( e.g. this would include some detention areas such as
those provided by, beaver ponds, etc.).

16. Ditches and Swales: These conveyance structures generally do not provide a multi-functional
drainage system and have a high cost of maintenance and lower reliability than do other
standard City conveyance systems (see Attachment I from December 12 report to Council
and Appendix B-2 of this document) .  Therefore ditches and swales are not considered
appropriate for public drainage systems. 

17. Conveyance Structure Locations Illustrated in the 1996 Plan:  The exact location of
conveyance structures within a basin are symbolic and are intended to generally illustrate
how each basin will be drained.  The exact locations, length, and configuration of  facilities
will be determined through the development process. 
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18. Conveyance System Ownership: Whether the system is public or private is determined by
the future development pattern: if it is to serve more than a single lot it is public, as per the
Land Development Code.

19. Public Stormwater Conveyance Structures:  The Plan specifies that  for development of new
public stormwater systems in South Corvallis, the conveyance structure shall be either
existing natural drainageways protected to code standards,  underground pipes constructed
to city standards,  or a 200 foot wide constructed drainageway designed and vegetated to
mimic a natural drainage system.  It is recognized, however, that pre-stated standards are not
always in the public interest.  For this reason, the 1996 drainage plan recognizes that the
planned development process is available to permit flexibility from these pre-stated
standards.  Some of the criteria that would be looked at in considering variations to the 200
foot standard are:  1) that the drainage structure would be able to accept stormwater
discharge from pipes,  2) that the structure provide long term reliability in its ability to
convey flood waters without requiring unusual maintenance,    3)  that the structure be
designed so that the city would not need to invest in additional maintenance equipment,   4)
that the city would not be burdened with enforcement of private maintenance responsibilities,
and 5) that the structure provides for a similar level of water quality as does the 200 foot
standard (except where water quality is already provided such as with structures that
discharge into the Venell swale or into a water quality pond.

It is also recognized that the 200 foot width standard for constructed drainageways may be
changed during the upcoming process to develop a Citywide Stormwater Master Plan and
that the 200 foot standard established with this 1996 Plan (as well as other provisions of the
1996 Plan) would be superseded by any new standards adopted as part of the Citywide plan.

 20. To and Through Requirements:  Public stormwater drainage systems shall be required to
extend to and through the subject property concurrent with development in the same manner
as public water and sewer systems are required to go to and through a developing site. 

On industrial lands in South Corvallis, the following exception for off-site facilities is
provided and is made available in order to encourage economic development and the
establishment of “family wage” jobs:

A short term stormwater management solution involving on-site
detention can be established to manage situations where off-site
extensions to the property are not possible.  This exception is
permitted  provided these on-site private facilities are designed to be
converted to a public drainage conveyance system consistent with the
regional master plan.  
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21. Development Costs and Reimbursement:  Properties adjacent to rivers or other acceptable
stormwater discharge facilities are not exempt from participating in and providing for public
stormwater systems that need to cross their property to assure drainage can be provided to
upstream lands.  Consistent with existing City policy, cost of required on-site public facilities
are borne by the development.  Developments that fund these improvements can be partially
reimbursed by SDC funds.  These funds may be available to cover the extra capacity portion
of  improvements which is the portion of a facility that is needed to accommodate flows that
originate from upstream lands.  (Note: a developer must request SDC fund reimbursements
from the City Council consistent with SDC policy - Currently (1998) the SDC account has
not been collecting funds for the projects needed in South Corvallis).

22. Downstream easements -  as is the policy throughout the city, downstream easements are
needed to discharge public water into drainage facilities that are not already public water
bodies.  These easements need to be sized to accommodate the ultimate size of the drainage
facility and eventual public water quality facility.  These easements are required concurrent
with development.  An exception to the easement may be obtained if the applicant is willing
to grant the City an agreement indemnifying the City and holding the City harmless as well
as demonstrating to the satisfaction of the city engineer that:  1) the easement is not
obtainable at this time,  2) that the peak flows of post-development stormwater discharged
from the site will not exceed the peak flows of pre-development conditions,  3) that the
historic boundaries of the drainage basin are maintained,  and   4) that the applicant (i.e., the
upstream owner)  is acting with “prudent regard for the interests of downstream owners”
including avoidance of  significant negative water quality impacts over pre-development
conditions.  

4.5 WATER  QUALITY  AND  RESPONSIBILITIES:

23. Multiple Objectives:  It is desirable to establish drainage systems that  serve multiple
objectives such as ensuring adequate flood control, addressing water quality issues, being
cost effective to establish and maintain, easy to implement, complies with state and federal
regulations, enhances the environment, and provides for open space and recreation
opportunities.

24. Marys River and Boonville Channel:  The Marys River and Booneville Channel are slow
moving waterways during normal flow conditions causing citizens to conclude that up-
stream water quality control is warranted in order to minimize impairment of beneficial uses.

25. Water Quality and  Best Management Practices:  On-site Best Management Practices
(BMP’s) such as biofiltration swales, pollution control manholes, sediment trapping catch
basins, and other water quality control facilities should be required of new development to
control stormwater pollution at the source, consistent with current National Pollutant
Discharge Elimination System (NPDES) stormwater requirements for larger communities.
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26.  Water Quality Objective -  creation of  natural biological storm water filters in three of the
four basins  provides for water quality above what is currently (1996) mandated by state and
federal agencies.  These public water quality facilities would need to  incorporate  either a
constructed open drainageway that is a created self maintaining tree covered biological filter,
or a pond that has similar filtration as the drainageway, or something comparable to the
above.   (Note: to have similar filtration as the drainageway, the pond is likely to be of a size
equal to 3 or 4 percent of the total drainage basin). 

27. Water Quality Responsibility - Construction of water quality facilities and provision for
needed easements shall remain the responsibility of development.  Appropriate easements
for water quality facilities are needed concurrent with initial development and consistent with
these findings.            

28. Funding Water Quality - The City Council finds that a developer funded implementation tool
shall be adopted to pay for water quality facilities. This tool could be  a special drainage
utility charge or SDC charge that is specific for applicable basins in the study area similar
to the special charges that exist for 3rd level water facilities. The 1996 Plan requires that
developers pay their fair share of the water quality facility at the time of development.  The
amount of the share would be established on a per acre or per Equivalent Service Unit basis
for the parcel but payments could be phased consistent with the approved phasing plan for
each development. 

29. Timing of Improvements (water quality and quantity) - Conveyance facilities would be built
to accommodate the water quantity  anticipated for the basin with payback agreements
available to reimburse developers for over sizing, however,  water quality facilities would
not be required to be constructed concurrent with development.  Development  would put
money into a dedicated fund  and when sufficient funds were available to build or finance
the improvements, then these improvements would be constructed.

4.6 BASIN  SPECIFIC  FINDINGS 

South Portion of  the Study Area:  (Airport and other abutting lands west of Highway 99W)
 
30. Conveyance Structure Locations Illustrated in the 1996 Plan:  The exact location of

conveyance structures within a basin are symbolic and are intended to generally illustrate
how each basin will be drained.  The specific location, length, and configuration of  facilities
will be determined through the development process.  

31. Stormwater Discharge To the Mouth of Dry Creek:  Stormwater drainage for the industrial
lands adjacent to and north of Airport Drive (Service Area 7,  Master Plan Map) will be
collected into two main north-south underground transmission lines and discharged  into a
conveyance structure running parallel to Airport Drive.  These waters are then discharged
into the mouth of Dry Creek near its confluence with  the Booneville Slough as shown on the
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master plan map.  Note:  this is necessary because the upstream portions of Dry Creek can
not handle the increased flows from urbanization.  In addition, it is desirable to remove the
large hazardous, unsightly ditches in order to comply with the City’s Airport Development
Plan and related airport gateway criteria.   Note: As stated in previous findings, the
conveyance structure location is symbolic, however, the discharge location in this basin is
relatively fixed to avoid negative impacts on Dry Creek but exceptions exists (see Finding
64).

32.   Stormwater Discharge to Current Location at Dry Creek and Railroad Tracks: To maintain
Dry Creek as a natural system, not all stormwater will be directed to storm pipes and to the
confluence of Dry Creek with the Booneville Channel.  Stormwater from the area where
airport facilities exist (Service Area 8 on Master Plan Map) will remain directed to the creek
and be discharged at its current location near the railroad tracks.

33. Water Quality Feature Required:   In  this south portion of the study area a water quality
structure is required before discharging stormwater from Service Area 7 into the mouth of
Dry Creek (see findings related to water quality).

34.  Birds and the Airport: Birds and airport  run-way activity are incompatible.  Since water
quality features include ponds, open drainageways, or other water features that create bird
habitats, these facilities need to be as far from airport run-ways as possible.

35. Interim Development:  To accommodate interim development (i.e., development that may
need to occur prior to installation of the ultimate conveyance and water quality features), a
stormwater detention option may be approved provided development meets the following
requirements:           

< sufficient on-site detention is provided to avoid increased peak flows in the
existing drainage system;

< the on-site system is designed to be connected to the ultimate piped facilities that
will eventually discharge into the existing drainageways;

< the development pays (at the time of building permit application) its fair share of
the cost of establishing the ultimate conveyance system; and 

< the responsibility for long term maintenance of the detention facility is borne by
the property owner and adequate provisions exist to assure compliance with
maintenance needs and eventual connection with the ultimate piped facility.
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Southeast Portion of Study Area:

36.   Conveyance Structure Locations Illustrated in the 1996 Plan:  The exact location of
conveyance structures within a basin are symbolic and are intended to generally illustrate
how each basin will be drained.  The specific location, length, and configuration of  facilities
will be determined through the development process.  

37. Water Quality Feature NOT Required:   In  this southeast portion of the study area the in-fill
limitations make it undesirable to mandate the creation of a water quality feature(s).

Northeast Portion of Study Area:

38. Conveyance Structure Locations Illustrated in the 1996 Plan:  The exact location of
conveyance structures within a basin are symbolic and are intended to generally illustrate
how each basin will be drained.  The specific location, length, and configuration of  facilities
will be determined through the development process.  

39. Water Quality Features Required:   In  this northeast portion of the study area a water quality
structure is required before discharging stormwater into channels of the Willamette River
(see findings related to water quality).

40. Discharge to the State’s Stormwater Pipes:  Between Goodnight Avenue and Kiger Island
Drive, parcels east of and abutting 99W shall discharge stormwater into the State’s
stormwater drain pipes.  This increase in volume to the State’s system will be more than
offset by the requirement that stormwater shall be discharged to the City system for the
remaining lands within the study area.

Northwest Portion of Study Area:

41. Conveyance Structure Locations Illustrated in the 1996 Plan:  The exact location of
conveyance structures within a basin are symbolic and are intended to generally illustrate
how each basin will be drained.  The specific location, length, and configuration of  facilities
will be determined through the development process.  

42. Water Quality Features Required:   In this northwest portion of the study area the public
stormwater system shall include water quality features  before discharge into the Marys
River.  For service areas #1, #2, and #3 this water quality feature will be the existing
drainageway known as the Venell Swale which will be reconfigured and planted consistent
with approvals from the applicable regulatory agencies responsible for wetlands. Service area
#4 requires a new water quality feature in its south half  but relies on the existing natural
systems to provide water quality on the north half of the service area.  Areas #5 and #6  rely
on an existing natural system (Goodnight Creek) to provide water quality, so no new
facilities are required in areas #5 and area #6. 
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43.  Boundary Locations: The location of service area boundaries PQ, RS, and TXY may move.
They may be moved north or south if the entire boundary line for the service area is moved
so that the segment east of the tracks is moved in a similar way as is the segment of line west
of the tracks. This assures that downstream properties remain proportionally responsible for
the “to and through” policies affecting the abutting upstream lands.

44. Service Area Guideline:  A single service area may be divided into two or more service areas
as long as the division is roughly parallel to the PQ, RS, and TXY boundaries, provided
upstream responsibilities are identified and approved by the City.  

45. Service Areas 1 and 4:  The number of discharge points is unlimited in service areas 1 and
4.          

46. Service Areas 2, 3, 5, and 6:  The number of discharge points is as indicated on the map in
service areas 2, 3, 5, and 6 except that additional discharge points may be added to reflect the
movement of existing  service area boundaries or the creation of new service areas consistent
with findings 43 & 44.

47. Public Facilities Needed:  Service areas 2,3, and 5 have upstream responsibilities and are
served by pipe drainage structures (i.e., a public facility).

48. Public or Private not Specified:  Service areas 1 and 4 have no upstream responsibilities;  the
type of drainage structure is not specified.

49. Interim Development:  To accommodate interim development (i.e., development that may
need to occur prior to installation of the ultimate conveyance and water quality features)  a
stormwater detention option may be approved provided development meets the following
requirements:

* sufficient on-site detention is provided to avoid increased peak flows in the existing
drainage system;

* the on-site system is designed to be connected to the ultimate system as identified in the
Drainage master Plan;

* the development pays (at the time of building permit application) its fair share of the cost
of establishing the ultimate conveyance system; and 

* the responsibility for long term maintenance of the detention facility is borne by the
property owner and adequate provisions exist to assure compliance with maintenance
needs and  eventual connection with the  ultimate stormwater facility.
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4.7 BENEFITS  OF  THE  1996  PLAN 

50. Drainage - Northwest Area:  Studies during the last few months reveal the following finding:
Under a reasonable worst case scenario, a drainage system  designed to discharge stormwater
to the west can provide adequate drainage to avoid flooding of the land, buildings, and public
streets associated with future urbanization.  As illustrated in the chart below, a north draining
system would provide the best assurance that future development and related streets would
have positive drainage during flood events, however, a west draining stormwater system will
function adequately given the worst case scenario identified by item #4 in the following
chart:

THE   PERCENT   OF   DRAINAGE   SYSTEM   FLOODED   
     GIVEN   THE   FOLLOWING   FOUR   SCENARIOS

(Assuming fully developed industrial lands)

    #      
    

Scenario North West

1 10 year flood on Marys River   -  no rainfall on property 7 19

2 100 year flood on Marys River  - no rainfall on property 28 50

3 10 year flood on Marys River  -   2 yr. rain on property 49 74

4 100 year flood on Marys River  - 10 yr. rain on property 68 96*

* Note: If this number  were 100 percent then the storm system would be full and surface flooding

would occur.  Also note, the higher the percent of inundation, the more silt is deposited in

the system and the higher the maintenance costs.

51. Drainage - Northeast Area -  Since waters in the Willamette River and related sloughs do not
overtop the Willamette River bank during 100- year and lesser flood events (according to the
current effective Flood Insurance Rate Map [FIRM] for Benton County, 410008, Panel 90
of 250, August 5, 1986) there will be positive drainage when discharging to the east through
multiple shallow conveyance facilities.
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52. Drainage - South Area - Existing stormwater flows from the Airport area would continue to
discharge to the east through a culvert under the railroad and into Dry Creek.  Stormwater
flows from the Airport Industrial lands and other lands within  Service Area 7  would drain
to the east along Airport Avenue and then south near Highway 99W to Dry Creek.  This
approach to dividing the flow will limit impacts of increased storm flows on Dry Creek. 

53. Visual Amenity (i.e., Gateway & Open Space) - The proposal for an open drainageway or
holding pond in the south basin could be developed into an enhanced gateway for Corvallis
along the west side of Highway 99W near Airport Road.  A non-drainage related effort
would be needed to provide some plantings, signage, and open space on the east side of the
highway that would compliment west side improvements and create an effective “outdoor
entry” to the community.       

54. Facilitate Economic Development - An adopted master plan reduces uncertainty regarding
City requirements which is a significant benefit to developers.  The 1996 Plan establishes a
way to provide drainage to prime development sites located between Highway 99W and the
railroad that are currently precluded from development due to drainage problems.  The 1996
Plan is more effective at providing drainage to these land locked properties since it is a more
fundable system than is the 1995 Plan (see  the following findings).

55. Cost - Total - The 1996 Plan is more expensive in capital dollars and in long term
maintenance dollars than is the 1995 Plan (see Attachment IIIa), however, the 1996 Plan is
easier to implement.

56. Cost - Ability to Implement -  The following factors make the 1996 Plan easier to implement
than would be the 1995 Plan:

b-(1) Smaller basins, less “up-front” funding - With smaller and  more numerous basins
in the 1996 Plan,  the amount of capital needed to construct initial phases of the
system is less than would be the case in the 1995 Plan.

b-(2) Public Funding &/or Extensive Property Owner Cooperation Not Required The 1995
plan stipulated that land for required drainageways be purchased. In the 1996 Plan
purchase of land is not required since drainageways within the Urban Growth
Boundary are not required  (although they are a  permitted option).  To buy and
develop these drainageways, and the large pipes typical of large drainage basins,
would require obtaining a significant amount of capital.  It was anticipated that public
funding would be requested for some of these costs and it was anticipated that
cooperation between a large number of property owners would be needed in order to
amass the needed capital.  Cooperation between property owners might be difficult
since some owners may not be ready to fund expensive infrastructure at the time
other owners are ready to construct the system to accommodate pending
development.
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As mentioned, in the 1996 Plan the basins are designed to be small.  In addition, for
a large number of situations the smaller 1996 drainage basins are under single
ownership or involves only two properties.  This reduces initial cost and avoids the
complications of a system being dependent upon extensive property owner co-
operation.  In addition, some downstream property owners have indicated their
willingness to grant drainage easements to implement the 1996 Plan whereas they
were unwilling to grant easements to implement the 1995 Plan.

b-(3) Maintenance Costs - As mentioned, the 1996 option is likely to cost more to maintain
than is the 1995 plan.  However, in other parts of the City where increased
maintenance costs exist to operate public facilities in a particular area, mechanisms
have been developed to have the users of those more expensive facilities pay the
added maintenance costs (ex: special fees are charged users located in 3rd level water
service areas in order to fund the additional maintenance costs).  If the 1996 Plan
were adopted, and the maintenance history did indicate there was increased
maintenance cost in some parts of the study area, then a special maintenance district
could be established to obtain the additional funding needed.  Therefore, there exist
an ability to fund additional maintenance cost and this issue will not make the 1996
Plan any less implementable than is the 1995 Plan.

57. Resource Protection - The 1996 Plan protects existing streams consistent with Land
Development Code provisions.  The plan allows for mitigation of wetlands in consolidated
areas (i.e. either a holding pond or a drainageway).  

58. Flexibility - In the 1996 Plan there is flexibility for property owners to develop the most cost
effective short-term way to provide for storm water drainage.  The increased flexibility of the
1996 Plan is due to the following:  1)  the type of private stormwater facility is not specified,
 2) there is a choice of type of public facility that would be constructed  (i.e., pipe with open
drainageway for water quality or pipe with a holding pond for water quality), and  3) the
exact boundary locations and discharge points in the northwest, northeast and southeast
areas can vary to respond to development needs.  

4.8 CONCERNS  OF  THE  1996  PLAN

59. Southeast Residents - NA - (Note: Industrial drainage traversing residential properties was
identified as a concern in the 1995 Plan but the concern does not exist in the 1996 Plan since
industrial drainage goes to Dry Creek instead of through the southeast residential area).

60. Impacts on Lands Outside the Study Area - Citizens north of the study area are concerned
about flood impacts which might happen as a result of development in the study area.  These
concerns have focused on potential pollutant deposits on farm land and potential flooding
of homes. (Note: this is the same concern identified with the 1995 Plan.  The consultant has
stated that the amount of increase in peak stormwater flow from the study area is small when
compared to the flows of flood events that are generated by the entire Marys River drainage
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basin.  It was concluded that during a flood event the change in flood impact from urbanizing
the subject area would be too small to measure.  It was also noted that significant pollution
impacts are not anticipated given the protections required by existing state and federal water
quality standards).

61. Upstream “Land-locked” Properties - Upstream properties are dependent upon downstream
properties to permit or provide conveyance of storm waters.  

a. Northwest - In the northwest area the study group (a group that included all affected
property owners) promoted a westerly discharge of storm water and indicated that if this
approach were followed, the required downstream easements would be provided.  This
cooperation makes a system to the west much more likely to be developed than the one
to the north where cooperation does not exist.  

b. Northeast - In the northeast part of the study area, the need for cooperation has been
removed by having a master plan that allows each property to directly discharge to the
Boonville Channel.  This change avoids having “land-locked” parcels except in one
situation.  The one land locked parcel in the northeast area is outside the City Limits
while downstream lands are inside the City Limits.  Given the City’s “to and through”
development criteria, it is likely this land-locked parcel will have public facilities
adjacent to it prior to the parcels annexation and development. 

c. South - Properties in this area, a significant portion of which are the City’s Airport
industrial lands,  remain dependent upon downstream cooperation to discharge their
stormwater and provide for water quality.  The only change between the 1995 and 1996
Plans is that the affected downstream properties are different due to the relocation of the
discharge point and associated drainageway or settling pond.  As with the 1995 Plan, the
1996 Plan permits interim development without having to construct the ultimate drainage
facility.  Interim development is permitted when storm waters are discharged to a public
system at a rate equal to the peak discharge rates existing prior to the proposed
development. 

62. Downstream Properties Adjacent to Natural Drainageways -  The concern of downstream
users that are already adjacent to a public waterway  is the same for property owners in each
basin of the 1996 Plan.  The same concern also exists with the 1995 Plan.  The concern is
that downstream users feel they can discharge directly to the adjacent public waterway and
see no need to have a public system crossing their land nor do they see a need to discharge
to that public system and have financial obligations to help fund it.  The 1996 Plan has
minimized this concern except in the South Basin where a drainageway and/or holding pond
is proposed to be located on property adjacent to the discharge point in order to
accommodate its use and the needs of upstream users.
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63.  Open Drainageway Concept (i.e., a constructed drainageway) -  In the 1996 Plan this type
of facility is an option but since it is not required within the UGB, it is not as large of a
concern as it was with the 1995 Plan (except in the South basin, see the following finding
on implementation).   The 1996 Plan, however, maintains requirements for a natural water
quality feature (i.e., an open drainageway or open pond) that will utilize land area for water
quality purposes instead of having this land area available for some other use.  The main
issue is the burden of providing for water quality features above what the state and federal
government require. 

64. Implementation Issues - If there is a willingness of downstream property owners to grant the
required drainage easements then, with the smaller basins,  facilities to accommodate the
volume of stormwater anticipated could be funded and constructed by development as is
typical throughout the City.   In the northwest part of the study area downstream property
owners have indicated a willingness to grant the needed easements.  In the northeast area the
easement issue is not applicable since drainage basins are under single ownerships.
However, in the south area, with either the 1995 or 1996 Plan, downstream property owners
have been opposed to providing for upstream drainage across their land.  Given this situation,
the plan needs to acknowledge that further discussions in the South area are necessary to
explore the concerns of the property owners while meeting the standards of the 1996 plan.
As mentioned, the 1996 Plan permits alternative but comparable approaches to water quality
and it shall permit a different discharge location than the proposed point at Dry Creek / 99W
should a cooperative downstream owner(s) be found.   The 1996 Plan identifies that there
will be no surface flooding during a 100 year flood event concurrent with a 10 year rain
event, that water quality is provided similar to that in the NW and NE basins,  and that
existing natural drainageways are protected consistent with City policies and code provisions.
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CHAPTER 5

MASTER  PLAN

5.1 THE  PLAN

The South Corvallis Drainage Master Plan is presented in Figure 5.1 and in the color insert at the
end of the document (Appendix A).  The public portion of the Plan is a combination of pipes  and
drainageways (natural or constructed) which accomplishes many of the goals set for this project.  The
primary goal of the plan is to establish a drainage system that would permit urbanization of the
undeveloped area of  South Corvallis.  The concept is to identify a stormwater conveyance system
that would be located in close proximity to all properties and that provides the design capacity to
accommodate urban stormwater discharge from these properties.

Secondary goals of the project include the following: encouraging economic development, providing
water quality enhancements,  facilitating efficient maintenance, and complying with federal
regulations. The plan addresses these multiple objectives to a lesser extent than the primary goal.
The goal of facilitating economic development is encouraged by resolving the drainage issues of
South Corvallis.  Economic development is also encouraged by resolving issues in a manner that
permits incremental construction of the public facilities and is flexible enough to respond to
development opportunities.  The goal of improved water quality of the stormwater discharge is
provided in three of the four basins.  The fourth basin (the southeast area) does not contain a public
water quality feature since the area is already developed and space for this item is not available.  A
water quality feature is considered either a constructed drainageway or a comparable filtering pond.

The Drainage Master Plan divides the study area into four major basins.  Each basin has sub-basins
or “service areas” within the major basin.  The primary elements of each of the four basins are as
follows: 

South Area (Airport and Related Lands)

The South Area is bounded by Weltzin Avenue on the north, by the UGB on the south and west, and
by highway 99W on the east.  The area includes both City owned airport and related industrial lands
as well as private industrial lands located between the railroad tracks and Highway 99W.  Some of
these properties are land locked parcels where specific provisions were needed to assure stormwater
discharge will be available when these lands develop.  Stormwater will be discharged from the area
in the following way: The airport will continue to discharge to Dry Creek by way of the ditch which
surrounds airport facilities.  The  lands along Airport Drive and in the Airport Industrial Park north
of Airport Drive will flow to the drive then east towards 99W and south towards Dry Creek. The
system will have a pipe along Airport Drive which will allow filling of the ditch along the road and
facilitate development of the desired treatment for this important airport entry. 
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Near the east edge of this basin, stormwater conveyance from Airport Drive to Dry Creek will be
either a pipe or a constructed drainageway.   Either an open drainageway or a filtering pond will be
developed to enhance the quality of the stormwater being discharged from this system.  To assure
sufficient water is directed to the airport end of Dry Creek, a  diversion box will be installed at the
intersection of Airport Drive and the railroad tracks.  This box will have a small pipe directing some
water to the existing ditch that flows south along the railroad tracks with an overflow pipe that will
discharge to the pipe system flowing east.

Southeast Area

The Southeast Area is bounded by Highway 99W, the Booneville Slough and a line just north of
Corliss Avenue, as shown in Figure 5.1.  The plan for the drainage in this area includes direct
discharge of stormwater to the Booneville Slough using routes already established by existing
development.  As mentioned, special water quality features are not required.

Northeast Area

The Northeast Area includes area east of Highway 99W, and north of approximately Corliss Avenue,
as shown in Figure 5.1.  As with the southeast basin, this area also includes multiple discharge points
to the east into the Booneville Slough of the Willamette River.  Most sub-basins in this area are
currently under one ownership.  For this reason special planning for land locked parcels is not critical
(i.e., normal conditions of approval for subdivision development will assure there will be no land
locked parcels created if current owners sell future parcels).   In this area, for each major stormwater
conveyance route, the plan includes a water quality facility in the form of a water quality pond or
drainageway.

Northwest Area     

The northwest area is bounded by the UGB to the north and west, Weltzin Avenue to the south and
Highway 99W to the east.  The objective of the northwest area plan is to provide multiple discharge
points to the west into an “enhanced drainageway” which will serve the entire northwest area with
the exception of the lands north of a point approximately 300 feet north of the future Kiger Island
Drive extension. Most of these lands in the north area will drain north to Goodnight Creek as is
currently the case.   The plan identifies drainage basins with flexible boundaries while still assuring
that facilities will be provided to existing land locked parcels.  The “enhanced drainageway” (i.e.,
the Venell Swale planted with riparian vegetation and perhaps slightly reconfigured to accommodate
the drainage) will provide stormwater conveyance, water quality enhancement and potential wetland
mitigation, prior to discharging stormwater to the Marys River.  The entire area is designated for
industrial uses and the system is designed to accommodate the needs of this kind of use. 
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5.2 IMPLEMENTATION

Consistent with the City’s Land Development Code, new development may not proceed until public
facilities, including drainage, are extended to and through the site.  For industrial lands, an exception
has been established that permits temporary detention facilities which will eventually be connected
by the development to a standard public system.  The plan allows for most the of the service areas
to be developed independently from other service areas with separate drainage and discharge
requirements and permitting multiple discharge points.

5.3 COST 

Capital costs estimates for the proposed plan are presented in table 5.1 according to each major
drainage basin.  The numbers include estimates of the initial cost for design and construction of the
proposed plan along with a five year planting schedule for the enhanced drainageway.

The cost estimates reflect a total project cost in 1996 dollars.  These estimates were made using
construction costs for similar projects.  It is important to note that the cost estimates are budget level
estimates, and are intended to be within the range of plus 35 percent to minus 20 percent of the
actual project cost.  The elements which comprise these budget estimates are:

* Component cost (materials and installation)

* Construction contingencies (15 percent of construction cost)

* Allied costs . . . 
Engineering, administration, legal, financing and construction administration 
(25 percent of construction cost plus contingencies)

Pipe

The pipe cost (installed) were estimated by using the diameter of the pipe multiplied by $5 as a cost
per linear foot.  Actual pipe sizes are not presented in this report as discussed above, however, pipe
cost were estimated using the flows from Chapter 3 and calculating the size of concrete pipe flowing
at capacity.  The excavation for pipe is considered in the $5 per inch diameter per linear foot.
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Drainageway

The drainageway cost is a combination of the land cost, excavation and planting cost.  The land cost
included a 200 foot section for situations that involve a drainageway.  The landscaping cost is for
the initial planting of the drainageway and an annual replanting to insure survival of desirable plant
species.  One goal is to create a shade cover that will discourage blackberries and other undesirable
species.  

Table 5.1

City of Corvallis
South Corvallis Drainage Master Plan (1996)

COST  SUMMARY* 
(Thousands of 1995 Dollars)

NW  NE  S & SE TOTAL

       Drainage  Capacity

            Drainageway     $730.2  $1,826.0     $594.7    $3,150.9

            Pipe  $6,680.1  $       0.0  $4,901.2  $11,581.3

            Subtotal  $7,410.3  $1,826.0  $5,495.9  $14,732.2

       Water  Quality    $755.7  $1,230.0     $354.4    $2,340.1

        Preventive Maintenance        $126.5     $418.8     $414.0       $686.3

            Subtotal    $882.2  $1,648.8  $5,991.3    $3,026.4

 

     TOTAL  $8,292.5         $3,474.8          $5,991.3

         

$17,758.6

*Does not include costs for additional maintenance
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Design Life

The design life for stormwater facilities varies between types and with quality of construction.  Fifty
years is the expected design life for pipes.  The actual life of pipes can range and different pipe
material can lengthen the life.  Regarding drainageways, these facilities are designed to be a lasting
part of the landscape.  Designed and constructed properly and with a five year maintenance program,
the drainageway will not need replacing and will require troubleshooting maintenance only (after the
initial 5 years).

The cost estimate to implement this Master Plan does not include the replacement cost for the
planned facilities.  A typical. Replacement cost for a pipe might look as follows:

Capital Cost of Pipe = $3 mill

Future Worth = Present Worth x e = $60,260 mill r n 

r = Annual Interest Rate = 6%
n = Number of Years or Design Life = 50 years

Annual Payment = Future Worth x (r /(e  -1)) = $189,000r n

Therefore, a three million dollar pipe system will cost $189,000 a year for the next 50 years to
replace.  This annual replacement cost is over and above the annual maintenance costs associated
with both the pipe system and the drainage system.  In comparing the cost effectiveness of the pipe
system and open drainageway system, the replacement cost is a factor that provides added value to
the drainageway facility.

The following table compares these two types of systems in relationship to the size of the drainage
structure needed.  Note that the break-even point indicates that with small sized structures pipes are
more costs effective, and with large sized structures the drainageway is more cost effective.
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TABLE 5.3 - PIPE COMPARATIVE COST

Diameter Single
w=20

Dual
w=30

Triple
w=40

Four
w=50

12 $83.00 $154.50 $226.00 $297.50

18 $113.00 $214.50 $316.00 $417.50

24 $143.00 $274.50 $406.00 $537.50

30 $173.00 $334.50 $496.00 $657.50

36 $203.00 $394.50 $586.00 $777.50

42 $233.00 $454.50 $676.00 $897.50

48 $263.00 $514.50 $766.00 $1,017.50

54 $293.00 $574.50 $856.00 $1,137.50

60 $323.00 $634.50 $946.00 $1,257.50

72 $383.00 $754.50 $1,126.00 $1,497.50

84 $443.00 $874.50 $1,306.00 $1,737.50

96 $503.00 $994.50 $1,486.00 $1,977.50

Note: Solid line is the break-even point for a drainageway and comparable pipe.

Dashed line is the same break-even point with replacement cost added to the pipe.

Numbers shown above line indicate where pipes are more cost-effective.  For

example, a single 36-inch diameter pipe would be more cost effective than a

drainageway, however a drainageway would be more cost effective than a single

60-inch diameter pipe, including pipe replacement cost.
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