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EXECUTIVE SUMMARY 

I TRODUCfiO 

Recent periods of heavy rainfall, in combination with continued urban development in 
Scappoose, has demonstrated the Citys need for a storm drain system master plan. The City 
recognized that development of a storm drain system master plan would identify existing 
drainage problems and solutions, would identify future requirements of the City and private 
development, and would allow identification of means and methods for funding storm drain­
age improvements. In February 1997, the City of Scappoose contracted with KCM, Inc. to 
develop a storm drain system master plan for the area within the City's urban growth bound­
ary. The purpose of trus plan is to determine long-term existing drajnage structure adequacy 
for conveying existing storm flows and reqwred structure size to minimize future flooding 
potential. 

DESCRIPTIO OF THE STORM DRAINAGE SYSTEM 

The Scappoose study area is currently served by three primary systems for drainage: South 
Scappoose Creek, Jackson Creek, and dry wells. 

South Scappoose Creek provides a major conveyance system for drainage service west of 
Highway 30. Jackson Creek provides the major conveyance system for the southern and eastern 
portions of the study area. Dry wells (stormwater discharge to the ground) provide the majority 
of drainage service in the northeast portion of the study area where soils are generally suitable. 

PROBLEM AREAS I CAPACITY OF THE STORM DRAINAGE SYSTEM 

otable problem areas as reported by the public and City Staff included: 

• extended periods of standing water in the Sunset Loop area during 1996 flood event, 

• rugh water for extended periods {1-2 days) along Jackson Creek during 1996, 

• lack of reliability of dry well systems in the north portion of the City, 

• inadequate drainage along 5th, 6th and 7th Streets north of E.J. Smith Road, 

• occasional flow over roadways along South Scappoose Creek outside of the main 
channel (E.J. Smith Road, J.P. West Road, E.M. Watts Road) 

• general concerns were also stated regarding stormwater impacts of new develop­
ment, 

• Scappoose Drainage District also expressed concerns about the impacts of storm­
water quantity and quality on their conveyance systems and facilities. 
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RECOMME OED IMPROVEMENTS 

Table ES.l (Capital Improvement Plan) shows the improvements recommended over the 20-
year planning period. 

The total cost of the CIP projects for the twenty-year period is 57,288,000 (rounded to tlte nearest 
$10,000). This includes the following projects. 

Recommended Improvements- East Side of Higl1way 30 

• West Lane Stonn Drainage System - New storm pipelines to serve existing developed 
northeast area that has unreliable or failing dry wells. 

• Sawyer Street Stonn Drainage System - 1 ew storm pipelines to serve existing developed 
northeast area that has unreliable or failing dry wells. 

• Columbia Aveuue Stonn Drainage System - New storm pipeline to provide storm drainage 
service to new and existing development north and south of Columbia A venue east of 6 
Street. 

• Elm Street Stonn Drainage System - 1ew storm pipeline to provide storm drainage service 
to new and existing development north and south of Elm Street east of 4"' Street. 

• Viue Street Stomt Draiuage System - New storm pipeline to provide storm drainage service 
to new and existing development north and south of Vine Street east of 4 .. Street. 

• Crown Stonn Line - ew storm pipeline to provide storm drainage service to area 
proposed for industrial development north of existing Crown Zellerbach Road. 

• Airport Industrial Area - cw storm pipeline to provide storm drainage service for 
proposed development around the airport. 

• Jackson Creek - Temporary/mobile pumping units to divert excess flows from Jackson 
Creek to the MuJtnomah Channel during extreme flood events. 

Recommended Improvements- West side of Highway 30 

• ~, 6", 1" (Smitl1 Road) - ew storm piping system to provide storm drainage service to 
existing development along s-", 6"' and ~Streets north of Smith Road. 

• S", rt', 1' (W11eeler Road) - ew storm piping system to provide storm drainage service to 
existing development along SO', 6"' and r' Streets south of Wheeler. 

• JP West Stonn Pipeline - ew storm pipeline to provide storm drainage service and 
prevent stormwater ponding in existing developed area south of JP West Road west of 1 .. 
Street. 
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• Callalzan-Dutclr Ca11yon area - New combined open channel/pipe conveyance system to 
provide storm drainage service for proposed development in the Callahan-Dutch Canyon 
area. 

• Scappoose Creek- Roadway and culvert improvements to prevent shallow flooding of JP 
West and EM Watts. Interchange improvements at Scappoose-Vernonia Highway to reduce 
flood levels in South Scappoose Creek. 

FUNDI G OF IMPROVEM ENTS 

Funding options were reviewed as part of the storm drain master planning process. Specific 
options included implementation of a stormwater utility rate and a stormwater system devel­
opment charge. 

• Equivalent Service Unit (ESU) - Based on measurements of mapped impervious areas 
(rooftops, driveways, etc.) for single family residential dwellings in Scappoose, one equiva­
lent service unit is approximately 2,750 square feet. 

Current ESUs in Scappoose = 3,909 
Remaining ESUs in Scappoose = 3,569 
Total ESUs in Scappoose UGB = 7,478 

• Stormwater Utility Rate - Based on anticipated operating and maintenance costs for a 
stormwater utility in Scappoose, a monthly rate for each ESU is expected in the range of 
53.50 to $4.00. This rate would support an annual budget in the range of $160,000 to 
$190,000. 

• System Development Charge (SOC) - Based on future development requirements and flow 
contributions to the identified capital projects, a SOC of S500 per ESU has been estimated 
(development allocation $1,740,000 I 3569 ESUs = $487 per ESU). 

Draft ordinances for both the stormwater utility and system development charge have been 
prepared. 

ES-3 





CHAPTER 1. 
INTRODUCfiON 

1.1 BACKGROUND 

Recent periods of heavy rainfall, in combination with continued urban development in 
Scappoose, has demonstrated the City's need for a storm drain system master plan. The City 
recognized that development of a storm drain system master plan would identify existing 
drainage problems and solutions, would identify future requirements of the City and private 
development, and would allow identification of means and methods for funding storm 
drainage improvements. 

1.2 AUTHORIZATION 

In February 1997, the City of Scappoose contracted with KCM, Inc. to develop a storm drain 
system master plan for the area within the City's urban growth boundary. 

1.3 PURPOSE AND SCOPE 

The purpose of this plan is to determine long-term existing drainage structure adequacy for 
conveying existing storm flows and required structure size to minimize future flooding 
potential. The scope of the project includes the following elements: 

• Review existing information, including previous designs, survey information, 
drainage reports, and other data to support development of the storm drain system 
ma ter plan. 

• Prepare aerial-based topographic mapping for the City on 1"=100' scale and 2-foot 
contour intervals. 

• Conduct analysis of the storm drainage system hydrology and hydraulics to address 
existing drainage problems in the study area and impacts of new development. 

• Based on the data review and system analysis, identify measures for improving 
drainage and reducing the flooding within the study area. 

• Develop and present alternatives to the City for drainage system improvements. 

• Develop and present alternative funding methods to the City for implementation of 
improvements. 

• Document the analysis in a draft and final storm drain system master plan report. 

1-1 
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1.4 REPORT ORGA IZATION 

This report represents the City of Scappoose - Storm Drain System Master Plan - Draft Report. It 
consists of the following seven chapters: 

• Introduction-Describing project background, authorization, purpose, scope, and 
report organization 

• Study Area- Describing the study area's location, topography, climate, and land 
use. 

• Existing Drainage System- Describing the components of the existing drainage 
system and reports of flooding. 

• System Evaluation and Alternatives- Describing evaluation results and alternatives 
developed. 

• Management Measures- Describing current and future requirements for non­
structural control measures. 

• Funding Alternatives- Describing alternative funding methods. 

• Recommended Plan- Describing the overall plan for structural and non-structural 
control measures. 

This report includes appendices that provide supporting information on public input, 
groundwater discharge, hydraulic evaluation, project background and draft ordinances. 
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CHAPTER2. 
STUDY AREA 

2.1 STUDY AREA 

2.1.1 Topography 

The City of Scappoose is located along the Columbia River in Columbia County, approximately 
20 miles northwest of Portland, and is shown in Figure 2-1. On the west side of Highway 30, 
the terrain is hilly with ground slopes predominantly ranging from 0 to 15 percent. Small areas 
within the urban growth boundary have slopes in excess of 30 percent. The milder 0 to 15 
percent slopes are generally conducive to development of land for residential and light 
commercial uses. Land elevations around the City vary from approximately 10 feet near 
Jackson Creek to as high as 500 feet on the southern and western edges of the urban growth 
boundary (UGB), near the headwaters of jackson Creek and South Scappoose Creek and 
tributaries. The lands east of U.S. Highway 30 are predominantly below 60 feet in elevation. 
For analy is purposes, the study area coincides with the UGB, as shown in Figure 2-2. 

2.1.2 Geology 

The geology of Scappoose is characterized by a variety of formations and deposits. According 
to the 1986 Soil Conservation Service Soil Survey of Columbia County, the soils east of 
Highway 30 are predominantly of the Sau\'ie-Rafton series. These soils are characterized as 
deep, nearly level, poorly drained and very poorly drained silt loams and silty clay loams 
formed in recent alluvial deposits. These soils are typical of the Jackson Creek area downstream 
of Highway 30 as well as most of South Scappoose floodplain area. ln the northeast portion of 
the study area, Sifton-Mulnomah soils are present. These soils are characterized as deep, nearly 
level, somewhat excessively drained and well drained loams that formed in old gravelly 
alluvial deposits. These areas are generally consistent with the locations of existing City dry 
wells. 

The soils west of Highway 30 are varied. The upper portions of the Jackson Creek basin are 
predominantly comprised of Cornelius-Cascade soils. These soils are typified as deep, gently 
sloping, to moderately steep, moderately well drained and somewhat poorly drained silt loams, 
that formed in silty materials. The upper portions of the South Scappoose Creek basin and Salt 
Creek (tributary to South Scappoose Creek) are comprised primarily of Goble series soils. 
These soils are moderately deep, gently sloping to moderately steep, moderately well drained 
silt loams that formed in silty materials. 

2.1.3 Climate 

The climate for the Scappoose area is characterized by mild winters and cool summers. The 
average January air temperature is about 38 degrees F and the average July temperature is 
about 66 degrees F. Temperature extremes range from the low 20's to high SO's. Rainfall occurs 
predominantly during the winter months, with an average of about -!3 inches per year. 
Approximately 75 percent of this total falls in the six winter months from November through 
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April. Extreme months during the 26-year period of record (1951-1976) at Warren, included 
ovember 1973 (14.82"), January 1953 (13.19"), and December 1973 (12.95"). For the month of 

February 1996, Scappoose Public Works Department recorded approximately 12.6 inches. 

2.1.4 Vegetation 

Varieties of vegetation within the study area are depending on soil conditions and the degree of 
urbanization. Trees in the urbani7..ed areas range from deciduous types, such as maple, oak and 
ash, to coniferous fir and a few pines. Most of the residential areas have lawns and varieties of 
shrubs. Vacant areas quickly revert to grasses and blackberries. Low lying areas along South 
Scappoose Creek and Jackson Creek are normally covered by blackberries and willow, 
cottonwood, maple and fir trees. 

2.2 LAND USE PATIER SAND POPULATION 

Land use zoning in the City of Scappoose is comprised primarily of residential uses, with lesser 
amounts of land dedicated to commercial, institutional, open space and recreational uses. Land 
use boundaries are delineated in the City of Scappoose Comprehensive Plan adopted in April 
1991. Zoning classifications and restrictions arc identified in the City Zoning Ordinance. In 
1991, the urban growth boundary encompassed approximately 1640 acres comprised of: 

• general residential (214 acres/ 13%), 

• suburban residential (830 acres/50%), 
• mobile home residential ( 75 acres/ 5%), 
• commercial ( 85 acres/ 5%), 

• industrial, and (275 acres/17%), 
• public/ semi-public (160 acres/10%) . 

With expansions of the UGB since 1991, the UGB now encompasses approximately 2500 acres. 
Approximately 350 acres of the current UGB lies within the Scappoose Drainage District 
boundary. Figure 2-3 identifies the urban growth boundary and the land use boundaries within 
it. 

The population of the City of Scappoose was 3~29 in 1990 and 4,130 in 1996. Population growth 
averaged 0.95 percent per year between 1980 and 1990 and 5.62 percent per year beh'leen 1970 
and 1980. A 1995 analysis by the Center for Population research and Census (Portland State 
University) determined that the City average 2.96 residents per dwelling in 1995. 

Columbia County, especially the City of Scappoose, has experienced recent growth due to its 
proximity to Portland and the availability of reasonably priced land. With the expansion of 
Highway 30 to four lanes and Portland area prices increasing, people are moving to lower 
priced rural settings with only a 25-minute commute to downtown Portland. It is also close to 
Hillsboro and Beaverton. The current population is estimated at approximately 4,700 people. 

2.3 FEMA FLOOD INSURA CE STATUS 

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

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

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

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

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

The base flood is a term used to describe the level of flooding the program is geared to protect 
against. While sometimes referred to as the "100-year flood", it is more appropriately the flood 
having a 1 percent chance of being equaled or exceeded in any year. 

The City of Scappoose presently participates in the regular phase of the Flood lnsurance 
Program. (Date of entry into the ReguJar Program was August 16, 1988.) Products of the flood 
insurance study include flood profi.les and maps for the portions of South Scappoose Creek 
within the Scappoose city limHs. Flood profiles and maps for those portions of the Creek which 
lie outside of the city limits are included in the Flood Insurance Study prepared for 
Unincorpora ted Areas of Columbia County. In addition, flood hazard areas protected by levees, 
dikes or other structures are shown for much of the area within the UGB west of Highway 30 
and below approximate elevation 24.0 (100-year), and below approximate elevation 30.0 (500-
year). Columbia County is also a participant of the regular phase of the Flood Insurance 
Program (date of entry into the Regular Program was August 16, 1988). 

For each creek, the studies define floodplains for the 100- and 500-year floods and a 100-year, 1-
foot floodway (the portion of the stream necessary to convey flow). To continue in the Flood 
Insurance Program, the City must require that all construction in the floodplain be elevated so 
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the first floor is above the too-year flood or be flood-proofed. Any construction in the flood way 
must be prohibited unless an engineering study can demonstrate the construction would not 
raise the 100-year flood elevation. In this Storm Drain Master System Plan for Scappoose, 
detailed hydrologic/hydraulic analyses were not performed to either verify or modify the 
current effective Flood Insurance Study. 
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CHAPTER3. 
EXISTING SYSTEM 

3.1 I TRODUCTION 

The Scappoose study area is currently served by three primary systems for drainage: 

• South Scappoose Creek 
• Jackson Creek 
• OryWells 

South Scappoose Creek provides a major conveyance system for drainage service west of 
Highway 30. jackson Creek provides the major conveyance system for the southern and eastern 
portions of the study area. Dry wells (stormwater discharge to the ground) provide the majority 
of drainage service in the northeast portion of the study area, where soils are generally suitable. 
The existing storm drainage system is presented in Figures 3-l(A-F). These systems are further 
described in the following sections. 

3.2 EXIST! G SYSTEM 

South Scappoose Creek 
Being the primary corridor for stormwater conveyance on the west side of Highway 30, land 
development has historically discharged directly to the Creek with short, storm piping 
configurations with very localized service. The City currently has a policy requiring stormwater 
detention from new developments discharging into South Scappoose Creek. This policy has 
helped to limit stormwater quantity impacts on the main channel. 

Lands within the City comprise a very small portion of the South Scappoose Creek drainage 
area. For example, at the Dutch Canyon Road crossing of South Scappoose Creek, the 
contributing watershed area is approximately 23.5 square miles of which 0.16 square miles 
(0.7%) comes from within the urban growth boundary. Further downstream at the J.P. West 
road crossing of South Scappoose Creek, the contributing watershed area is approximately 24.7 
square miles of which 0.76 square miles (3.1%) comes from within the urban growth boundary. 
The existing flood insurance study for South Scappoose Creek has defined 10-, SO-, 100- and 
500-year flood levels, as well as the floodway corridor. 

Jackson Creek 
Jackson Creek is a primary conveyance system in the southern and eastern portion of the study 
area. The headwaters of jackson Creek originate outside of the urban growth boundary and are 
undeveloped. Under normal flow conditions, jackson Creek flows east where it crosses under 
Highway 30 and the railroad tracks (near Johnson Crossing). From this point, upper Jackson 
Creek flows are diverted due south in a ditch system to Joy Creek where flow ultimately is 
conveyed to the Multnomah Channel and Columbia River. During high water stages on the 
Columbia River, the south diversion is closed, and Jackson Creek flov.fs east and north where 
all flows are ultimately pumped out by Scappoose Drainage District's main pump station. 
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Lower Jackson Creek cannot effectively convey all upstream storm flows for extended periods. 
Out of bank flooding was experienced along jackson Creek during the February 1996 flood 
event. Adequate downstream capacity is available in Scappoose Drainage District's main pump 
station. With improvements to the pump impellers at the main pump station, the pump station 
is capable of conveying approximately 320 cubic feet per second (144,000 gallons per minute 
(gpm), 3 pumps at 38,000 gpm and 1 pump at 30,000 gpm). 

Lands within the City comprise a very small portion of the Jackson Creek drainage area. For 
example, at the Highway 30 crossing of Jackson Creek, the contributing watershed area is 
approximately 3.0 square miles of which 0.10 square miles (3.3%) is within the current City 
urban growth boundary. Further downstream at the Columbia Avenue crossing of Jackson 
Creek, the contributing watershed area is approximately 4.9 square miles of which 0.62 square 
miles (12.7%) comes from within the urban growth boundary. 

Dry wells 
Areas in the northeast portion of the City currently discharge stormwater to the ground by way 
of dry wells. Dry wells can be an effective means of stormwater discharge, under certain 
conditions. Oregon Administrative Rules {OAR 340-44-050, see Appendix A) suggest that dry 
wells should only be considered when: 

• surface discharging storm sewers are impractical 
• they serve onJy residential areas 
• there are some means of dosing or plugging in the event of a spill 
• there are no domestic water s upply wells within 500 feet 

In addition, dry wells require more intense maintenance to operate reliably when needed, 
which can render them less effective. 

Otlrer systems 
Other portions of the study area have no defined drainage system currently in place. This area 
generally is north of High School Way and east of 4th Street. Stormwater currently ponds on 
the ground and is gradually absorbed over time, however this is not a reliable long-term 
approach. 

3.3 EXISTING PROBLEM AREAS 

Early during the study process, a public meeting was held to discuss stormwater issues and 
specific drainage problem areas. Forms were provided to the public and the results are 
presented in Appendix B. t otable problem areas as reported by the public and City Staff 
included: 

• extended periods of standing water in Sunset Loop area during 1996 flood event, 

• high water for extended periods (1-2 days) along Jackson Creek during 1996, 

• lack of reliability of dry well systems in the north portion of the City, 

• inadequate drainage along 5th, 6th and 7th Streets north of E.J. Smith Road, 
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• occasional flow over roadways along South Scappoose Creek outside of main channel (E.J. 
Smith Road, J.P. West Road, E.M. Watts Road) 

• general concerns were also stated concerning stormwater impacts of new development, 

• Scappoose Drainage District also expressed concerns about the impacts of stormwater 
quantity and quality on their conveyance systems and facilities 
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CHAPTER4. 
SYSTEM EVALUATION AND ALTERNATIVES 

4.1 I TRODUCfiON 

This section describes the evaluation and alternatives to address problems described in Chapter 
3. Alternatives are discussed for study area regions east and west of Highway 30. 

4.2 WEST OF HIGHWAY 30 

Initial alternatives considered for the west side of Highway 30 included: 

1) On-site detention standards 

2) Improvements to Scappoose-Vernonia Highway crossing over South Scappoose Creek 

3) New conveyance systems for the 5th, 6th, 7th street area 

4) t ew parallel conveyance system to South Scappoose Creek 

5) Modification of road crossing structures over South Scappoose Creek Q.P. West and 
E.M. Watts Road) 

4.2.1 On-Site Detention 

The City currently has stormwater detention standards for Scappoose Creek. The volume 
required is necessary to reduce the peak flow rate from the 25-year storm event under devel­
oped conditions, to the peak flow rate for the tO-year storm under pre-developed conditions. 
This practice has helped to limit peak flows discharging to the Creek, and the City should 
continue this practice. 

4.2.2 Improvements to Scappoose-Vernonia Highway 

Inspection of the hydraulic evaluation conducted for the current effective flood insurance study 
revealed that flood elevation increases through the Hjghway 30/Scappoose-Vernonia Highway 
reach were behveen 1.5 to 2.0 feet for the 100-year event. As part of the planned interchange 
project between the State, County and City, modified bridge operungs should be implemented 
to effectively convey flood flows and thereby reduce water surface elevations through this 
reach. 

4.2.3 ew Conveyance Systems for the 5th, 6th, 7th Street Area 

This area occasionally experiences standing water and the drainage system is not well-defined. 
New piping and conveyance systems are recommended for 5th, 6th and 7th Streets, as weU as 
portions of Smith and Wheeler. 
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4.2.4 New Parallel Conveyance System 

A preliminary alternative to provide a parallel overflow or bypass pipe for excess flows on 
Scappoose Creek was initially considered, but upon review was screened out due to the exten­
sive length and associated costs necessary to complete the piping. 

4.2.5 Modification of Road Crossings 

Flow in the overbank areas of South Scappoose Creek occasionally flows over the roads at J.P. 
West and E.M. Watts. New, smaller roadway crossings for drainage are suggested for low 
points outs ide of the South Scappoose Creek main channel, 

4.3 EAST OF HIGHWAY 30 

Initial alternatives considered for the east side of Highway 30 included: 

1) On-site detention s tandards 

2) 1 ew pipeline conveyance systems 

3) Continued and expanded use of dry wells 

4) Add capacity to the jackson Creek system 

4.3.1 On-Site Detention 

The City currently has stonnwater detention standards for Scappoose Creek. nus policy should 
be continued for the jackson Creek basin. 

4.3.2 ew Pipeline Conveyance Systems 

Much of the northeast area (north of High School Way and east of 4th) has no drainage system. 
1 ew piping systems are suggested for this area in Columbia Avenue, Elm Street and West 
Lane. The service areas for these systems are generally not suitable for dry well systems. In 
addition, because many of these areas could discharge to potential wetlands, on-site, developer­
provided water quality control systems should be required by the City. 

4.3.3 Continued and Expanded Use of Dry Wells 

Future use of dry wells should be limited and consistent with OAR guidance provided in 
Appendix A. In areas where existing dry wells fail in the future, and no piping systems exist, 
new two-stage (sedimentation, water quality manhole connected upstream) dry wells should 
be installed. 

4.3.4 Add Capacity to the Jackson Creek System 

Recent flooding events on Jackson Creek have demonstrated that the channel system does not 
have capacity to convey flows for extended periods when the south diversion is closed due to 
high water on the Columbia ruver. To alleviate this problem, temporary, portable pumping 
systems are suggested (see Appendix C). Trailer-mounted pumping units could pump 
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approximately 16,000 gallons per minute (35 cubic feet per second) each. Two units could effec­
tively pump the entire 2-year storm flows from Upper Jackson Creek (west of Highway 30), or 
about 60% of the 5-year storm event. This would only be necessary during high stage events on 
the Columbia River. The wtits could also be shared in agreement with Scappoose Drainage 
Distrkt for application at other locations. These units could be purchased for a small fraction of 
a new, permanent stormwater pump station. 

4.4 HYDROLOGIC ANALYSIS 

4.4.1 Rational Method 

For sizing new piping systems in this plan, KCM utilized the Rational Method to develop 
future runoff conditions. 

The Rational Method was used because of the relative ease with which it can be applied, its 
general acceptance by the engineering community, and its reliable results. There are several 
other methods of runoff estimation, such as the unit hydrograph, the Storm Water Management 
Model (SWMM), and the Hydrologic Engineering Center (HEC) computer models. These 
methods rely upon measurable rainfall/runoff relationships and are more applicable to larger 
drainage areas(> 1 square mile) where timing and storage of storm runoff may be of greater 
importance. When properly applied to drainage areas of 200 acres or less, the Rational Method 
provides reliable results. 

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

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

The basic assumptions for application of the rational method are: 

• The computed maximum rate of runoff to the design point is a function of the 
average rainfall rate during the time of concentration to that point. 

• The maximum rate of rainfall occurs during the time of concentration, and the 
design rainfall depth during the time of concentration is converted to the aver­
age rainfall intensity for the time of concentration. 

• The maximum runoff rate occurs when the entire area is contributing flow, i.e. at 
the time of concentration. 
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4.4.2 Runoff Coefficient and land Use 

The runoff coefficient represents a ratio of surface storm runoff to total rainfall and is depend­
ent upon: 

• Type of vegetation 
• Type of soil 
• Type of land use 
• Evaporation 
• Soil saturation at the time of rain 
• Retention of water in surface depressions. 

As part of the study process, two runoff coefficients (existing and future conditions) were 
determined for each drainage area. The future condition is based on land use zoning as set forth 
in the City of Scappoose Comprehensive Plan. These land use designations each correspond to 
a certain percentage of impervious area. The Oregon Department of Transportation Drainage 
Design Manual establishes "C" values for these zoning designations. Table 4.1 shows the runoff 
coefficients used for this study according to the land use zoning. 

TABLE4.1 
RU OFF COEFFICIE TS FOR STOIUv1 SEWERS 

Description 
Parking Area 
Institutional 
Commercial 
Residential (High) 
Mobile Home 
Residential (Medium) 
Residential (Low) 
Open Space 
Park 

Runoff 
Coefficient 

0.90 
0.85 
0.85 
0.75 
0.75 
0.55 
0.40 
0.20 
0.20 

These runoff coefficients were used to establish the stormwater runoff at future buildout 
conditions per the current zoning ordinances. 

4.4.3 Time Of Concentration 

ln order to calculate the peak rate of runoff at any point, it is necessary to know the time of 
concentration to that point. This time must be known in order to determine the rainfall inten­
sity of a given recurrence interval storm. The time of concentration consists of an inlet time, or 
time required for overland flow to reach an inlet, and the time of flow within a pipe to the point 
of consideration. The inlet time is a function of the surface slope, soil conditions, depression 
s torage, surface cover, antecedent rainfall, and the distance of the surface flow. The time in the 
pipe is calculated by dividing the known length by a computed velocity. 
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4.4.4 Design Storm Frequency 

The selection of the design storm recurrence interval requires selection of the degree of protec­
tion desired from the storm drainage system. A design storm with a low probability of being 
exceeded, such as the 1()()-year design storm (1% chance of being exceeded in any given year), 
provides a high degree of safety in the drainage system design. A design storm with a high 
exceedance probability, such as a 2-year storm (50% chance of being exceeded any given year), 
will result in a lower cost drainage system whose capacity is exceeded every few years, with 
possible property damage, public inconvenience and personal hazard. For this plan, and 
consistent with current City standards, the 10-year storm event was used for pipe sizing in 
Columbia Avenue, Elm Street, West Lane, and the 5th, 6th, 7th Street system (see Appendix 0). 

4.4.5 Intensity Duration Frequency Curve 

The intensity-duration-frequency (IDF) curve is used to determine the rainfall intensity. Given 
a time of concentration and a selected design storm frequency, the rainfall intensity is found 
graphically. The City of Scappoose is located in Zone 8 per the Oregon State Highway 
Department Drainage Design Manual. 

4.5 HYDRAULIC ANALYSIS 

4.5.1 Open Channel Flow - Manning's Formula 

Most pipes within the storm drainage system were assumed to be flowing full under open 
channel flow conditions. Most inJet conditions are such that little or no surcharge can be 
developed and therefore this is a reasonable and conservative assumption. The formula used to 
evaluate pipes under these circumstances is the Manning Formula, which is expressed as: 

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

The roughness factor for pipes varies according to the material used and the age of the pipe 
material. For this planning effort, the n values were assumed at 0.013 for smooth pipe. 

4.5.2 Open Channel Flow- FEMA HEC-2 (South Scappoose Creek) 

The flood profile and HEC-2 computer file for the current effective flood insurance study, was 
used to evaluate open channel and bridge hydraulics for South Scappoose Creek (see Appendix 
E). 
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4.6 COMPUTATIONS FOR FUTURE CONDITIONS 

Based on future land use conditions, a spreadsheet-based analysis method was developed 
following a field inventory of the existing drainage system. Subdrainage basins to each pipe 
segment were determined using recent aerial mapping, and future runoff conditions and runoff 
coefficients based on zoning were applied. Based on previous discussions, time of concentra­
tions were determined to each inlet. From this information, a rainfall intensity was foWld for a 
10-year storm event. Flows at jWlctions were summed and carried fonvard to the next pipe seg­
ment. Physical data describing each proposed pipe segment was input and used to calculate 
pipe capacity based on the projected now conditions. 
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CHAPTERS. 
MANAGEMENT MEASURES 

5.1 INTRODUCfiON 

The purpose of this chapter is to present background and guidance for nonstructural issues 
related to management of storm drainage systems. Specifically, the following sections address 
design standards, maintenance issues, and legal/liability issues related to storm drainage in 
Scappoose. 

5.2 DESIGN STANDARDS REVIEW 

Based on review of the existing drainage design criteria for Scappoose, potential stormwater 
discharge to wetland areas, and in anticipation of future nonpoint source stormwater regula­
tions, the following sections present suggested approaches for future use by the City. 

Erosion aud Sediment Control Guideliues 
The City should develop a set of erosion and sediment control guidelines as a separate section 
added to the existing design standards. Alternatively, the City could adopt or modify stan­
dards currently in use in Washington County. 

Water Quality Control Guidelines 
Because areas projected for new development have the potential for discharge to wetlands, and 
in anticipation of future non-point source regulations, the City should develop a set of water 
quality control gujdelines. The existing design standards should be expanded to include facili­
ties such as: biofiltration swales, oil/water separators, water quality detention facilities, vege­
tated filter strips, wet/dry storage vaults and sand filters. 

Sheet Flow Escape Routes 
ln addition to existing City criteria, sheet flow escape routes should be investigated for situa­
tions in which storms of greater than design magnitude are encountered or when the down­
stream drainage system becomes clogged. For example, during design of improvements or 
development review, si te grading should be checked and modified where necessary to ensure 
that excess flows or volumes have a route for escape without endangering property or 
jeopardizing public safety. 

Catch 8asi11s and Manholes 
It is suggested that the City continue using sediment trapping catch basins and not inlets. This 
will facilitate maintenance of the system, ensure that pipe capacity is not reduced by inflowing 
debris, and will likely be a long-term benefit to water quality. Most of the surface water pollut­
ants are held within the solids that enter the drainage system, and catch basins will allow for 
easy removal. 
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Dry Wells 
Dry wells, or stormwater sumps, are an alternative means of stormwater disposal which dis­
charge to the ground. However, dry wells are not an effective means of stormwater disposal. 
Dry wells can become clogged or plugged during storm events causing potential damage to 
downstream property owners. Dry wells also require regular cleaning and maintenance to 
ensure proper functioning during storm events. Also, long-term discharge to the ground could 
pose geotechnical and slope s tability hazards. 

In addition, potential discharge of pollutants could occur over long periods of time and be 
unnoticed. While dry wells are not strictly prohibited, Oregon Administrative Rules {OAR 340-
44-050) contain provisions under which dry wells should be considered/not considered feasi­
ble. 

The City should use the above described guidelines for drainage improvements or develop 
design standards for design and implementation of drainage improvements throughout the 
City's urban growth boundary {UGB). The standards provided herein should be viewed as 
guidance for design, implementation, and construction of public drainage improvements. 

5.3 MAl TE A CE ISSUES 

To ensure that the City's storm drainage system will continue to function effectively, and to 
make full utilization of the existing storm drainage system capacity, a regular program of 
maintenance is suggested. The City currently has over 30,000 feet of s torm drainage piping 
(almost 6 miles), 300 torm catch basins, 14{) manholes, as well as detention ponds, detention 
pipes and other structures in the storm drainage system inventory (see Appendix F). For 
purposes of evaluating the storm drainage maintenance requirements for the City of Scappoose, 
a recommended level of maintenance service was applied to the existing system inventory. 
Costs were then derived using projected production rates and unit costs for the various 
maintenance functions. The total annual maintenance budget for the existing system is 
estimated at SSO,OOO. In summary, this maintenance budget allows for cleaning of all catch 
basins up to twice annually, all pipes on a 2-year cycle, and other repair, replacement, 
maintenance and system inventory requirements {see Appendix F). 

5.4 RIPARIAN CORRIDOR PROTECTION 

Open drainageways throughout the City should be protected. Jackson Creek, South Scappoose 
Creek and its hillside tributaries to the west, and other open drainageways should have setback 
requirements for all new development. Establishing setback requirements for ravines and other 
steep slope areas is difficult, but ~ETRO has developed a model ordinance which provides 
guidance for establishing stream buffers {see Appendix G). The City should adopt an ordinance 
which uniformly considers setbacks for both wetlands and open drainageways. 

5.5 LEGAULIABILITY ISSUES 

This section presents a general background on drainage-related legal/liability issues and 
should not be used in lieu of advice from the City's legal counsel. Therefore, the following items 
present a general overview of potential storm drainage ljabilities. Historically, the basis for 
stormwater litigation has been a tort action, as follows: 

5·2 



Scapeoo-se Stonu Drain SIJSltnt Master Plan .. . OUlptt•r 5. Managm~t:ut MMStiTe:> 

A municipality undertaking a public drainage improvement is treated Like a pri­
vate party (Harbison v. City of Hillsboro) and is liable for damage resulting from 
negligence or an omission of duty. (Reference 10) 

Municipalities are generally under no legal duty to construct drainage improve­
ments unless public improvements require drainage facilities (Denver v. Mason) 
(Reference 11) 

Municipalities are not liable for damages due to overflow of its drainage system 
in cases of extraordinary /unforseeable rains or floods. (McQuillan) (Reference 12) 

Municipalities will Likely be liable in cases where they take responsibility for col­
lection of surface waters which are then released onto private property which 
has not historically received runoff; where dams/ diversions cause an overflow 
onto another's land; or where there is failure to exercise reasonable care in the 
maintenance and repair of drainage improvements. (Reference 12) 

In the State of Oregon, the civil law doctrine of drainage applies. Under this doc­
trine, adjoining landowners are entitled to have the normal course of natural 
drainage maintained. The lower landowner must accept water which naturally 
comes to his land from above, but he is entitled not to have the normal drainage 
changed or substantially increased. The lower landowner may not obstruct the 
runoff from the upper land, if the upper landowner is properly discharging the 
water. (Reference 7) 
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CHAPTER 6. 
FUNDING ALTERNATIVES 

6.1 OVERVIEW 

This se<:tion describes the range of alternative funding sources that municipalities have used in 
implementing drainage improvements. 

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

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

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

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

Improvement Districts and Special Assessments 
The concept of deriving funding from local improvement or special assessment districts is 
founded on quantifying benefits. For water, sewer or street improvements, these benefits can 
often be easily identified and thus quantified. However, drainage differs in the respect that 
upstream or hillside properties that are major contributors of runoff may not be spe<:ific 
recipients of benefits. 
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Plan Review and luspection Fees 
These fees are intended to recover the expense of examining development plans to ensure 
consistency with comprehensive land use and stormwater master plans, and to ensure that 
construction standards and regulations are met at the construction site. These fees are not 
intended to be a primary revenue generating source. 

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

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

6.2 SUMMARY 

Stormwater service charges and system development charges have typically been viewed by 
municipalities as the most equitable and reliable methods for funding tormwater capital and 
maintenance needs. When used in combination, these methods also distinguish both public 
and private responsibilities. 

6.3 BASIS FOR STORMWA TER FUNDING I SCAPPOOSE 

Previous sections of this Stonn Drain System Master Plan have identified the problems and 
necessary improvements for the stormwater system within the City. The key recommendations 
resulting from this Plan are: 

• Scappoose has significant stormwater facility requirements; 

• Maintenance of the City's existing stormwater system cannot be adequately funded wittUn 
current revenues; 

• Phase II PDES and Clean Water Act compliance mandate local funding for wtUch 
Scappoose may be a future permit applicant; 

• Virtually all jurisdictions in Clackamas, Washington and Multnomah Counties have formed 
or are in the process of forming stormwater utilities; and 

• In May of 1993, the Oregon Supreme Court rendered its decision and in a unanimous vote, 
overturned the Oregon Tax Court decision and ruled that stormwater utility fees are 
"incurred charges" under the Measure 5 interpretation and not a "tax". 
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6.4 REGULATORY MANDATES & PROPOSED SERVICE LEVELS 

National Pollutaut Discharge Elimination System (NPDES) 
Under the Clean Water Act, as implemented through the State's Department of Environmental 
Quality (DEQ), the City of Scappoose may be required to prepare and implement a plan for 
characteri7..ation and reduction of "nonpoint source" pollution (pollution carried by stormwater 
runoff). Additional and significant new costs are anticipated in terms of water quality 
monitoring, staff time and field screening analysis. This program affects all stormwater 
discharges to "waters of the United States", i.e., the Columbia River system. 

Overall Stonmuater Needs in Scappoose 
The City has determined that its initial stormwater program will focus on facility 
improvements and an enhanced level of service for system maintenance. The expenditure 
categories are summarized as follows: 

Operations and Maintenance service levels are based on the need to allocate staff to the system 
in order to continue current maintenance, undertake remedial maintenance projects and 
increase maintenance frequencies. It is expected that stormwater utility field activities will be 
expanded to include maintenance of open system, piped system, catch basins/inlets, roadside 
ditches, erosion control installations, detention/retention facilities and culverts. Exhibit A 
contains a maintenance worksheet summarizing maintenance activities, frequencies, crewing, 
equipment and estimated costs. 
Estimated Annual Budget = SSS,OOO - $70,000 

Engineering Services relates to engineering, design management and technical support 
functions. Specifically, this will include project management, maintaining technically current 
design criteria and standards. While plan review and construction inspection will also be 
performed, these activities are funded through plan review /inspection fees which a re paid to 
the City's General Fund. Therefore, these co ts are not reflected in the stormwater budget. 
Estimated Annual Budget = $20,000 - $25,000 

Public Works Administration and Support represents the administrative and technical staff 
time com.rnitted to management and development of the stormwater program in terms of 
intergovernmental coordination, regulatory compliance and code development. 
Estimated Annual Budget = $15,000- 520,000 

Small Works Program will be directed at minor structural improvements, repairs and 
replacement of the s tormwater system and basin analysis/master plan updates. Smaller, 
localized problems arising in the future and not specifically identified in the master plan (such 
as broken pipes and catch basins, pipe outfall protection and ditch erosion) can be dealt with 
through this program. 
Estimated Annual Budget = 525,000- 530,000 
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Public Information includes expenditures for public awareness brochures/flyers regarding 
stonnwater program needs, costs and rates. Billing stuffers and newsletters/fact sheets will 
also be developed as part of the short-term utility implementation information effort and longer 
term program of public involvement regarding site quantity I quality controls. 
Estimated Annual Budget = $3,000- 54,000 

Finance/Billing!Accounting!Payroll are the utility support functions related to stormwater 
data processing, invoicing, remittance handling and accounting. The stormwater program's pro 
rata share of revenue generated in relation to the City's other utility programs is estimated 
based on projected staffing impacts and allocations based on the total number of additional 
accounts generated as a result of the program. 
Estimated Annual Budget = $8,000- $10,000 

Indirect Cost for the FY 99 period includes the costs which are allocated to Scappoose's 
stormwater utility for city manager, city attorney and human resources time. This category also 
includes the utilities allocation for general government support. The current indirect cost pool 
is not expected to increase as a result of the stormwater utility. 
Estimated Annual Budget = $6,000- SS,OOO 

6.5 RATE METHODOLOGY 

Contribution Base 
Stormwater service charges must be based on factors which relate customer payment with use 
of the s tonnwater system and program. In most cases, stormwater programs quantify this 
relationship in terms of a property's developed condition and the corresponding increase of 
impervious area. Engineering analysis and legal precedent (Teter vs. Clark County Storm Water 
Utility - State of Washington; umg Run Baptist Association vs. Metropolitan Server District - State of 
KeutucJ.:y) have established the correlation between impervious factors and impact on the 
stormwater system. Accordingly, rate making for stormwater programs attempts to quantify a 
property's contribution of runoff to the storrnwater system in an equitable and cost~ffe<:tive 
manner. 

The base unit of the service charge is referred to as an "Equivalent Service Unit" (ESU). An ESU 
in the Scappoose area has been estimated as 2,750 square feet of impervious surface for the 
"average" single family home. 

lmperviorts Area J\.1eas11rement 
The development factor most related to contribution of runoff is impervious area. Impervious 
area is typically defined as hard surface area including roof lines, parking, and driveways 
whlch impede the natural infiltration of s torrnwater into the soil. Due to the overall similarity 
of single family dwellings in terms of impervious coverage, the City may choose to treat single 
family residences as 1 ESU. All non single family residential customers would be charged based 
on measured impervious area. These measurements have not been undertaken to date but are 
anticipated over the next 6 months. 
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Rate Issues 
• Exemptions - This issue addresses the rate treatment of tax-exempt properties, such as 

churches and schools, as well as properties such as streets, direct discharge areas, and 
undeveloped parcels. The issue is critical in maintaining the legal integrity of the service 
charge. Once artificial classes of customers - or non-<ustomers - are allowed, then the 
distinction between a service charge and tax is blurred. For this reason, it is not possible to 
exclude typically "tax-exempt'' properties from the charge, and still remain a service charge 
under either Measure 5 or generally accepted utility rate making standards. 

Public streets are generally exempted from the fee as they are designed to operate as part of 
the stormwater system. Direct discharge properties have, in some cases, been exempted 
because they do not drain to the City's system. The same logic applies to undeveloped 
property which, by definition, do not contain any impervious coverage. Lacking any 
impervious area would place these parcels outside the established rate structure. 

An issue which the City may wish to consider is the City's current policy of exempting its 
own facilities from utility service charges (water and sewer). Applying this same policy to 
the proposed stormwater utility may impact its ability to defend against allegations that it is 
a "tax" under the Measure 5 definition because there is no "use/ nonuse of system" logic to 
support different rate treatment of City-owned facilities. 

• Credits - Most stormwater programs offer service charge credits for on-site stormwater 
mitigation facilities which they construct and maintain. This service charge credit is limited 
to a maximum aJlowable reduction based on the demonstrated ability of the facility to attain 
pre-development flows from the developed site. Con\'ersely, some utilities do not allow a 
service charge credit based on the fact that on-site mitigation is a known condition of 
development and reducing post development flows from the site is mandatory under most 
stormwater ordinances. Rewarding developers for simply meeting stormwater 
requirements is not considered equitable by some utilities. ln Oregon, however, it is 
essential that the service charge meet the "Measure 5" test of controllability. It is expected 
that a credit provision will provide the control mandated under recent Tax Court rulings. 

The City does have a low income utility fee reduction which can be incorporated into the 
stormwater rate structure. This reduction will be the same percentage as the other utility 
discounts and will require the same eligibility review as in the City's other utility 
operations. 

• Service Charge Waiver - This rate provision represents further legal protection against the 
stormwater charge being interpreted as a tax. The intent is to enable those rare, if any, 
properties to show complete non-service from the utility. The criteria for waiver revolves 
around the property's ability to show {1) complete on-site retention of stormwater, (2) no 
up-stream protection from storm events, and (3) no connection or access to publicly owned 
stormwater conveyances/facilities. All these criteria must be proven by the rate payer prior 
to receiving a waiver. Again, under Measure 5, it is necessary to establish that the charge is 
"avoidable" and it is expected that this type of waiver provision will meet this test. 
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6.6 PROGRAM FINANCING 

The financial analysis has evaluated specific options for structuring the stormwater funding 
program. ln doing this, preliminary budget forecasts have been prepared for initial program 
operations. At the same time, an impervious surface analysis of the Scappoose area has been 
prepared through review of land use planning data and current mapping. These two elements 
comprise the cost and revenue components of the stormwater utility financial analysis. A 
stormwater rate model has been constructed which evaluates the impacts of alternative 
financial strategies on the actual amount of the service charge. 

The proposed rate structure will need to be translated into a specific utility formation and rate 
ordinance/ resolution. Draft ordinance language {Appendix H) should be jointly reviewed by 
staff, legal counsel and financial consultant to assure consistency with program priorities and 
compliance with the provisions of Measure 5 and recent Tax Court decisions. 

Rate Stmcture 

The following elements should be considered for inclusion in Scappoose"s stormwater rate 
structure: 

• Rate based on impervious surface area; 

• Two general customer categories: 1) single family, 2) multi family /commercial/industrial; 

• Uniform rate applied to single family; 

• Rate based on measured impervious area for multi family/commercial/industrial; 

• Publicly owned streets are not charged, publicly owned facilities are; 

• Rate reduction ava ilable to those customers providing on-site controls of stormwater 
quantity and quality; low income reduction; and 

• Rate waiver available to those customers able to show non-usc of the City"s stormwater 
system and program. 

6.7 REVENUE FORECAST/BUDGET 

Revenue Forecast 
Actual impervious surface measurements have not been developed to date. However, based on 
data provided by City staff, estimates have been prepared resulting in the following equivalent 
service unit totals: 

Single Family Residential 
Multi-Family Residential 
Commercial 
Industrial 
Parks/Schools 
Other 
TOTAL 
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1,310 
200 
670 

1,600 
100 
20 

3,900 ESUs 
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Given alternative rates per ESU, the following annual revenue profile would result: 

$3.00 per ESU per month $140,400 
$4.00 per ESU per month $187,200 
$5.00 per ESU per month $234,000 

It is important to highlight the £act that the City's rate structure may include both mitigation 
credits and waivers from the service charge. The fiscal impacts of these rate adjustment 
provisions have not been incorporated into the above revenue estimates, however, it is 
reasonable to estimate that these impacts will not exceed 10 to 15 percent of the revenues 
identified above. 

Budget 
The initial operating budget is targeted at providing a basic level of stormwater service with 
emphasis on capital improvements, regulatory compliance, maintenance, public information 
and water quality programming. Labor costs would focus on aJlocations of engineer and 
engineering technician time, maintenance field crew of three persons, along with the Finance 
Department's program support. Professional service fees would be directed at NPDES 
permitting costs, along with water quality related sampling, equipment and testing. Based on 
the existing inventory of capital requirements, an improvements allocation has been included. 

The Public Works Department has prepared a CIP for stormwater which will be included in the 
final rate structure. Options for funding these improvements include both the pay as you go 
method and issuance of 10 or 20 year revenue bonds. There has also been discussion of 
combining the City's utility operations under a single/comprehensive utility umbrella with 
dedicated funds. This type of approach would likely impact the timing for debt financing of 
capital improvements and the cost of borrowing money for these improvements. 

A sample of storm water rates charged in other orthwest jurisdictions follows: 

Portland $4.05 
Unified Sewerage Agency $4.00 
Eugene $4.00 
Lake Oswego $3.75 
West Linn $3.75 
Lower Tualatin $3.25 
Bellevue, W A $7.25 
King County, WA $6.80 
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Rate Impacts 
Under a rate of $4.00 per ESU, all single family homes in Scappoose would pay $4.00 per 
month. All non single family residential properties would pay a multiple of this base rate 
depending on their measured impervious area. The formula for calculating the monthly service 
charge is illustrated as follows: 

Measured Impervious Area 
= # of ESUs x $4.00 = total charge 

2,750 sq ft (est) 

By way of example (as no measurements are available as yet), some sample stormwater bills 
might resemble the following types of development: 

• smaller strip mall .................... $200.00/month (50 ESUs/137,000 sf/3.2 ac imperv.) 
• apartment building ................ . $250.00/ month (63 ESUs/172,000 sf/4.0 ac imperv.) 
• larger supermarket.. ............... $450.00/month (112 ESUs/309,000 sf/7.1 ac imperv.) 

These rates do not reflect any service charge credits or waivers for on~site stormwater quantity 
or quality management. 

6.8 SYSTEM DEVELOPMENT CHARGES FOR STORM DRAINS 

SDC Legal Authority 
System Development Charges are authorized by Oregon Revised Statutes (ORS) 223.297-314. The 
statute is specific in establishing the structure for SDCs, how they can be applied, how these funds 
can be used and the means of their accounting. SDCs are a one time fee imposed on new 
development, intended to promote equity between new and existing users of public facilities by 
recovering a proportionate share of existing and planned capital facilities which serve or will 
serve developing property within Scappoose. 

ORS 223 further provides that the charge be calculated based on t\-'10 fee components. These 
components are: 

• Reimbursement - designed to recover costs associated with capital improvements 
already constructed or under construction; and 

• Improvement - designed to recover costs associated with capital improvements to be 
constructed. 

Under ORS 223, the reimbursement fee must consider the cost of existing facilities, prior 
contributions by existing users of those facilities, the value of the unused/available capacity, and 
generally accepted ratemaking principles. The objective is to assure that future system users 
contribute no more than their fair share to the cost of existing facilities. 
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The reimbursement fee can be spent on capital costs or debt service related to the systems for 
which the SOC is applied. This means that the reimbursement fee revenues can be used on capital 
outlays for BOlli existing and future construction, but must be used only for type of facility for 
which they are collected. 

The improvement fee addresses the cost of future capital improvements needed to increase the 
capacity or level of service of the system. In other words, the cost of planned projects which 
correct existing deficiencies may not be included in the improvement fee caJcuJation. Also, there 
must be made available to new development a credit to this fee which recognizes any additional 
costs which new construction incurs in providing a qualified public improvement. 

A draft ordinance and resolution for storm drainage system development charges are included in 
Appendix I. 
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CHAPTER7. 
RECOMMENDED PLAN 

7.1 INTRODUCflON 

Based upon review of existing and potential future problems, and projects as discussed in 
Chapter 4, project costs have been estimated as shown in Table 7-1. The projects are presented 
graphically in Figures 7-1 (A-F). 

IMMEDIATE EED - These projects representing current existing system deficiencies or 
problem areas needing immediate attention. Immediate is defined as within five years to be 
accomplished as soon as practical considering construction time requirements and timing asso­
ciated with other related projects. 

FUTURE EED - These proje<:ts representing minor existing system deficiencies and near-term 
growth related improvements. These are expected to be constructed after the five-year immedi­
ate scheme, however, some might be moved to more immediate based on demonstrated need. 

POSSIBLE FUTURE NEED - These projects are deemed less desirable due to cost/ benefit, 
impact or long-range future need. 

7.2 BASIS OF COST ESTIMATE 

Cost estimates for the improvements reflect a total project cost for October 1998 (Engineering 
News Record Construction Cost Index 6749, Seattle, Washington). These estimates were made 
using construction costs for simila r projects and manufacturers information. The costs do not 
reflect a detailed investigation of existing utilities and soils. It is important to note that the cost 
estimates are budget level estimates, not engineering estimates, and are intended to be within 
the range of plus 35% to minus 20% of the actual project cost. The elements which comprise 
these budget estimates are: 

• Component Cost (materials and installation) - $6.50 per inch-diameter per foot 

• Construction Contingencies - 20% of construction cost 

• Allied Costs (engineering, administration, legal financing and construction administration) 
- 30% of construction cost plus contingencies 

Example: 870 lineal feet of new 24-inch storm pipe 

Construction Cost = 
Contingencies = 
Allied Cost = 
Total Project Cost = 

870 feet x 24 inches x $6.50 = 5135,700 
$135,700 X 20% = 27,100 
($135,700 + $27,100) X 30% = 48,900 

$211,700 
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Once the Master Plan is adopted by the City, the projects listed can be selected for completion 
through the City's budgeting process. The steps for completion are: 

• Project identification and budget level cost estimate (Master Plan) 

• Project selection and project budget approval 

• Consulting engineer contract to design and construct project 

• Preparation of plans, specifications and engineering cost estimates 

• Bidding and contract award 

• Construction 

7.3 ADDITIONAL RECOMMENDATIONS 

• The City should add provisions to the current design standards for erosion control, water 
quality control, sheet flow escape routes and dry wells. 

• The City should develop an ordinance for stream and wetland protection buffers. 

• The City should establish funding mechanisms (stormwater utility rates and system devel­
opment charges) based upon and in support of anticipated capital and maintenance costs. 
Utility rate charges in the range of $3.50 to 54.00 arc necessary to support a stormwater 
program as outlined in Chapter 6. System development charges of approximately SSOO per 
equivalent service unit have been estimated from the capital improvement project list 
(development allocation $1,723,000 I remaining ESUs 3570). 

• The City should establish, as part of the stormwater utility, a budget for a routine storm 
drainage maintenance program. This has been estimated at $50,000 per year. 

• The City should establish as part of the stormwater utility, a budget for small capital 
projects, such as replacement of broken pipes or catch basins, pipe outfall protection, ditch 
erosion control and other projects not included in the capital project list. 
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S6 SO 
$6.~ 

5th. 6th. 7th twh«kr RoodJ 
t..cn(Ol Obmclc:r Unit Cot,( 

((«0 !.lnchol S/ID,.·ft 

1.000 24 $6~ 

200 18 S6SO 
100 18 S6.SO 
200 18 $6~ 

1.eoo 

JP West Storm Pipclw 

l..cn:tth OUmttc:r UNI CO!JI 
((«0 (lnehn) S/ln-dl.l·ft 

1.000 15 S6.SO 

7SO 2.4 S6SO 
1.730 

Call ah.o.n • 0\Ltch C4nJ,IOn ArciCI 

~ OUmt~r IJNl eo.t 
I!«O (.\nehc)) S/ln4a·ft 

0 0 $6_50 

0 0 S6.SO 

0 

$2.34.000 

$23.000 

$23.000 

$23.000 

$303.000 

Comtr 

~~ 

$1~.000 

$23.000 

$23.000 

$'23.000 

$223.000 

Con,tr 

C4Gt 
$98.000 

8117.000 

$215.000 

CoMtr 
(:o)t 

$0 

$0 

so 

OS UWy 30 I Sca~V~ U.., 

~.000 

836.000 

$36.000 

836.000 

$473.000 

Tow 
Prot Coot 

8243.000 

836.000 

$36.000 

$36.000 

~1.000 

TouJ 

Prot Co,t 

8153.000 

8 182.000 

$3.35.000 

Toul 

Prot Co,t 

so 
so 
so 

OOOT. Cohl.mbU Cou.my. Oey of SGlPSIOO'C 

~.000 

$39.000 

Wut Side of m,Jiway 30 Su.btotal 81 .2.37.000 

E&at SJde of way30Sabtotal se.OSl.OOO 

TOTAL 97.23$.000 

i-4 

so 

so 

8153.000 

$182.000 

~.000 

so 
$0 

so 

839.000 

5:39.000 

$4~11.000 

$4.724.000 

$473.000 so so -

$351.000 so so 

$0 so so 

Dcwl.oJW' 
J>rovl4,cd 

lmproocii\Dlt 

so $0 so 

so $0 

$0 $0 $1.740.000 

$8:24.000 so $1.740.000 
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! Ffo·w Chart Summary 
; \Vastc Disposn/1 \ 'ell for Smface Drai1111gc 
! (0:\R 3-JtJ-.J-1-0.)0) . 

<••• Yes <-• 

<••• No <••• 

I 

I 

nrr,u 
/t'tl~iMc 1 

' t'll'io tlrt' No 
·, ,,,;~ "'"" <•-

<••• No <••• 

<••• No <••• 

<••• No <••• 

<•- Yes <••• 

<•- No <••• 

ls there a.n adequate <OniiMtnent 
bourier or filtntion medium betwe~n 

the prop~d dry wc.JI ~d ~ 
unde_rgr<>u.nd sour« of drinking watt-r? 

ls construction of s~ di.s<h.lrging 

storm sewers practk.U? 

Is the propo~ dry well 
deep.rr than 100 fH t? 

Is the pro~ d.ry well 
within 500 feet of 

a domestic water well? 

Is the propo~d dry well 
for agricultural drain:~ge? 

Are toxic chemk.1ls or pdtOit'um produC'I$ 

s tored or handled in the .ue.:t 

to be served by the proposed dry weiJ? 

Is there a muM by which the owner ca.n 

temporarily plug or blodc the proposed 

dry well in the event of~ 

:accident or spiU? 

Are there puking lots 
in the a.re.1 to be ~rved by 

the pro~ dry well? 

•••> 

·-> 

·--> 

•••> 

·-> 

-·> 

No 
--> 

•••> 

No ·-> 

Yes -·> 

Yes ---> 

Yes -·> 

Yes -·> 

Yes •••> 

l>rywc/1 s '''' 
,,,,, 1101 ,,. 

I t/1i'i> tlft'tl nm.;i,/a,·.t ;, 

Yes •••> 





Form# 4 . 
CITY OF SCAPPOOSE 

STORM DRAIN SYSTEM MASTER PLAN 

CITIZEN CQMMENfFORM 
Public Open House- March s, tm 

Please complete this fonn and . tu ·t B 
mail no later than March 7 1~~ /::; t~h rad ~oor~/t the Sign-in table -OR- return it by 
Scappoose, OR 97056. Tha~k yo~. en aw, tty o, Scappoose, P.O. Drawer "P", 

Name: 
Address: 
Phone: 

1. A. Have you experienced any flooding on your property? p(j(J{Yes __ No 

B. If so, ~hat areas of your house/l?~operty were flooded? 
___ Fust Floor Basement J(!_ G IX Cl Yard/Land_ Other -- arage Crawl Space Under House 

~- ~!our property has flooded, please describe in detail the extent of the 
d oo ~tgh anfld and! da_mages_that occurred. Please include dates and times of the 
_ay 0 - __ e _ oo_mg 1f Poss&ble. 

r£6£u19.e.f ~ 199(p ,Ct..oo~/1(.){, o~£./) Pu£ ro ~. J?A;/Vw/P'CL ~F.C 
r4m 131M ~(). 19Pl> ~{)f/V{, ~I?S C.ott.~JV!Ju1U> 7r> fi-0/)J;tJ/, ~ ~.er;' J,V 

J.cr MEn" ro /?'tiAIE, wi'YIE~ w.9.s /1/'Pt(d.tm/Jnt~..;y ~' l>i!:EP 1N ~&r. ""~,< ~Afl~t~l./#1> 
77.J ,(Jsc HA/1> F~l> CL/IWL ~1>/JCE /A.JVC£.e. Ho~. wHfE~ <W-'l.S 11/J/.Ftv~f Ul' !M'O Y~.1 

.rlkO CMtvl- SI'.IK.C Wl/-.5 INJotA'" 3 N I>G&P Hr Tf(,tJr /)r?tJVT". r $~ ro pa~ ~ ~-
z #HI> ro c.oJI/VV£ />u"'f'INfl1 Fe.< 1 Yz. wa10 /J.&/'&e. MIIV ~1'&1> . "'J'i./0!£ W,.t]-$ ~ 
.1." AI\J Ho~U. C.Od'IAit;JN ~ ~ur .5" f).~~JyS. wAr&~ /i?.u.P()Ft: FM,.., I'~JIIIWE ~/) 8EIIt~ 
Hot.-U~ W~ U/fAJ£L ~C..C ~ .lli'V() IliAD 6.1;~£ . IIV ,;l!e)n-/'T Tl> /U~ $171AJI>1/fl(, ~ 
I~ M:wl>, R£IV S#.AAJ OP£/fJ£9 ,SGwE~ /.AJV£$ rt> s;%.U~ rb f(£1.,/> PMI/V !11£ k)-'91>. />19/?1~ 
TP l'.t.t:'li"£U'/ ~£SUJ."${) Ill./ ~p/..Ad"tn£M oF rlt:AT A,u,13 19/VI> t/tJ.$t(/..-'9TlPIV Rr ,19 COsT" o!= 

-f; Oa?, ()0, 

~C.EH11JGI( P-8, 19?/, R/IIIV rELJ.. ~1/V .4~1> FJ.ui10£b ~ Wn#IIV TWO l>~f.S . }(. - hflll$ .I!'., '111 tl/'6 IV 

y~110AJ JU4-S ~ .,SP()tU'" wtrJ.I H (..A/..J.. F/lDIYI 1114/C,~/Jat-5 w,-1-( UJ~ It> t:iltd-I'MP~ 1 • 

~WIN(, }(()~£ W/1~~ wiiS ~ J.l~ w~y IN ~/li;N'f" y/lrtJ>. 7N~ WA~~ ~~f£/) #JPP;I(tlf11T£J..Y 

I~ w££/f.$ AN'() ~£.St-<i...nl> 
1
-v f>u""'PINb ol4"" ~'- ~IU6 A6AI/V fi,<./9 />£(1cb a: I wt!£1( 



2. Based on your observations, did it appear that the flooding came from the street, 
or another property or source? Please describe in detail. 

~I> eN P'Y o~OI'V 71-le ~AJ-'911!e JIV PIZ snt.f$r wi?J ,~~- l>ef:ltv'f'E. soc.".t.c.Ji or FUJa>'" 
71-IE J:>~y w~ ~ ~U l'ter Hi>l!Q.i.VH"£ . wnrLf-~ IS 7lJ() HI~ TO ~WI~ A'Mt> ~ 

J.c.JA-S H.I-So Fc,(!G.£1> !!ITIVN&.HT t:Ju,tt- IJ,C INC~ $-1,. ..97M/l>;.N(, w/NC~ wAS ,IN...50 f'E.S~t> .liND 
I 

Hl(.,(N0 Jr> .de C..O~n9h11N~7Eb/ /)U£. n> .s£/>TlC. ' JM/l> F~ ~. ..5uiVKr ~p 1.$ ALSO ..,_ J.JJlW 

.Spor Fe.(. w,t~r£~ ~FF t>~ ~1>.> H/t/1> MJIC,I{) t!J£rtv££1V .&Jti> ~. HtVI> m1ua JU>. I 
I 

. l 

3. Have you had any other significant drainage related problems?1_ Yes __ No 
If so, please describe in detail. 

/J1Vynn1£ 1 r M11t1J ;:ex mM£ !HAN ::z. 1>.~~-y~ 1 wl! NIH/£ ~biNt. tAN9I"Ee '"" IN£ !W!.££1': 

~r RWY ~V6<v f'ln?E lH£ r::.ey-w,£J..J.. s~ IS -'JLA,119p Ac t.£S.S J'J.UJJV H~ AU.L. EYEIV 

~A:,./! :;rusr wA.s.#/~6 TH£1!£ 12/'Wl.S /N>J)> TO ~ ~ f/(/ ~ 191VI> W.9!&. ~ tu/JJ.. 

._.....,., ...t;UoW w"1T8! ro ~1/v P~P~. 

(2§©§0\VJ§(ID 

MAR 1 0 1997 

PORTlAND OFACE 
KCM, INC. 

4. Have you made any changes to your home or property as a result of flooding? 
___ Yes K No 
If so, plea.se describe in detail. 

P~rry #/11tl) ro l>o wii£AJ You./:.. 10-"E wi9S 1Xt1Lr »~l> Hl'l'.et:>VE<> By t.1ry o.< C.OWlAJ' 
70 ~ 1/t/ -? ~ ~ ~$JU-7?/V(, IN~~ A' p,.vf:>, ~ ~ ~ mAy M ~cdi/A.Jf:, 

J7J ~f; 19-r 111/ nt£ R-c7ULI! . ~ .4S tr t..s ~ow, rH~ IS ~'-Y .4 R£c.. 1~:-c,ut.n-l'/ciV 

£FF£t-r 1'0 f1(y IV ~ /9$ mt-<(NL( kNPE.< "~ o!= ~ Sl'/1<.€ IP..S Jfb~~/.&.4!1 u,;vf"IL 

w/9rE;( L/£.V~I... ~£TS ~ .19- c.£eTJth,., Pot A'," 4A.II) TNI!Wv 1 T'_s ~0 6<x::>4> t.VIrH~I lXI£ 

lui9Tr"/f! IN ~ vOrNC? ~AI/1lftC. WI! /Jt(C UJV,j(.U(£ k>H£TJ.IE/t OJC. /U>r TO eVe/(.) 

I>o J..;IWI>S~PINb cl!- FeNGE £Tc.,. W~ J>u~ I..S ~_AG(.,(M,IA.It,. 

) 



CITY OF SCAPPOOSE 
STORM DRAIN SYSTEM MASTER PLAN 

ClT1ZEN COMMENT FORM 
Public Open House - March 5, 1997 

Form# 6 

Please complete this fonn and return it to Brad Moore at the Sign-in table -OR- return it by 
mail no later than March 7, 1997, to Ben Shaw, City of Scappoose, P.O. Drawer "P'', 
Scappoose, OR 97056. Thank you. 

Name: 
Address: 
Phone: 

1. A. Have you experienced any flooding on your property? X" Yes. __ No 

B. If so, what areas of your house/property were flooded? 
_ ___,First Floor __ Basement __ Garage Crawl Space Under House 
_ _.\Z~<--Yardlland_Other. ________________ _. 

C. If your property has flooded, please describe in detail the extent of the 
flooding and any damages that occurred. Please include dates and times of the 
day of the flooding if possible. 

LJ.t MJ ~ ~ ~ ~ ~ fo~-rvfi; ~ ~"->1 
~~r.~~Lo. ~~~r~h~~...a,~ 
~~3 ~At~. 

~-



2. Based on your observations, did it appear that the flooding came from the street, 
or another property or source? Please describe in detail. 

.i);u_,_;;/-; ~ l.)u_ 6-1 Q ~ ~ ~ ~ ~ 
A.t;.,.~, x,.c4 ~A~~~~ 
~~~w:t ck~~~ 

3. Have you had any other significant drainage related problems? __ Yes V No 
If so, please describe in detail. 

Have you made any changes to your home or property as a result of flooding? 
___ Yes VNo 
If so, please describe in detail. 



Form# 8 
CITY OF SCAPPOOSE 

... 
STORM DRAIN SYSTEM MASTER PLAN 

CI11Z£N COMMENT FORM 
Public Open House- March 5, 1997 

Ple~e complete this fonn and retum it to Brad Moore at the Sign-in table -OR- retum it b 
marl no later than Marclr 7, 1997, to Ben Shaw, City of Scappoose, P.O. Drawer "P" y 
Scappoose, OR 97056. Tirank ou. ' 

Name: 
Address: 
Phone: 

1. A. Have you experienced any flooding on youi property?__i__Yes No ·--
B. U so, .what areas of your house/property were flooded? 

. V YFtrst Floor--v-Basemen~Gara~ Cr~!:pace Under House 
A ardlland___lLOther -~~l{C~ , 

I. • 

C. U !our property has flooded, please describe in detail the extent of the 
floodmg and an! da.mages that occurred. Please include dates and times of the 

/) lt~b~~~~~ afk".c!~ /Jj~ ?J~, ~kx 2~ 
~ ,44¢ >I'~LJ r-~ 7?> A /Z)€P/AI Qlt:* ~ -8 ~ 

2.) /iii 19% - ~i.k; ~ ~, 6M/~ ~c Y.4A!<l/ 
.::510/l' Y.4~ 4JP1Wr a//JY AA!() ~/~ ~~ .,/:LAf/0 .Y~,t.(J 
~ ~~. d.ifl12 ~J4!~ 10 /J t{.~L. /,J ~{, --¥J4M'" 

U~a. /..I!Jdf~ a#~ AU UtfX/I"!tA-AntJtf ..£Jdf/.! cd.4!e 
~#Jtd!d&"O '7lJ ~ v vP!Jtdl lflrl.c ~,.s<r&t<S ,;; &YZ.~y 
~ LJ~ .fJk' Hot.Jre-.,--;&:?c~,~ ~~~td'o~ 
UuOt!:/2 t/M£ #dti!o :;;n &e ~~U(}. UAflJ2 (i)JCJ ~ 
/l);)Q~ ;;c~~ ~ /J#}~ 8-a/61:'1:1S. 

-') ~cj..Jw. (9t ·9 7) a)1a?'2 ,ca,~ ~-?'l i_ at! 

.$14L '/A~O, A! fA!c.~ t m ~ ~~ ~WJc 
Slk$q-"/ft ~~~~Jt:f . 

... 



2. 

3. 

Based on your observations, did it appear that the flooding came from the street, 
or another property or source? Please describe in detail. 

/U;diJJ~ ~~ ,4,eV472 ~~ ~~ r/aJ 

01' ~~ ~~/lt-6~ O()VZJ ;tJ~~.; 

Have you had any other significant drainage related problems?ll_Yes No 
U s:t, please d cribe in detail. 

~ :sn/~ {JAYS or- SQ/[./)itJ ... WtL) 

dl ~ NtkJ 6Xf/tYc ~ ~IJ HLJass . 

.. 

. 
H~-,e you made any changes to your home ,or property as a result of fl~ding? 
___A_Yes No 
If so, please describe in detail. . 

' . 

I~ ~A.A4i A.lJ- t/aJ1"tU?J-.J ~ ~ ab!eiR.. U,(/f}~ 
/~-~ . . . . 

2.) aw-q- ~ IJIJI fol/Jt:;- (71) ,:J~~ lACIC ~ 
~Ji.Jt;, /~d tN1sJY$41LJ eUL/Af)x11 41t/t_ 
Y~eo 7lJ &1/m,.JJAn,· /)/.At/ ~,!Juon ~ 1F WJ«...J, 

~~~~ #J~/?"IIMIIIL ~~J Cl) ;(/GIC"N~. 

.. 

r 

l 

' t 



Form# <} 
CITY OF SCAPPOOSE 

STORM DRAIN SYSTEM MASTER PLAN 

CITIZEN COMMENT FORM 
Public Open House- March 5, 1997 

Please complete this fonn and return it to Brad Moore at the Sign-in table -OR- return it by 
mail no later than March 7, 1997, to Ben Shaw, City of Scappoose, P.O. Drawer up", 
Scappoose, OR 97056. Thank you. 

:E= . -ft~JP~v.a.~ 
/ 

·C) t 
1. A. Have you experienced any flooding on your property?~Yes~No 

.-yl ~ 
B. If so, what areas of your house/property were flooded? 
____ First Floor __ Basement __ Garage Crawl Space Under House 
___ Ya.rdlland __ Other ________________ .....t 

C. If your property has flooded, please describe in detail the extent of the 
flooding and any damages that occurred. Please include dates and times of the 
day of the flooding if possible. 

-/;._/TO ~~()N ~~ PV" J~d'OVS 

,{_~z;v.,v9 ~- :z:>/V~<::SiOV /r~~~-



2. Based on your observations, did it appear that the flooding came from the street, 
or another property or source? Please describe in detail. 

3. 

4. 

.. . . 

Have you had any other significant drainage .related problems?-0es No 
If so, please describe in detail. ·--

~;ec6' IH/~OV~e7VP'a. ~ /)t.c~eD 

tf'e:r>r~c, AZ>v,A1Vc:ez /;v P~//~ ,€~ c:C>sPS_ 

p.' 'bVfe.ic..r 
Have you made any changes to your lleme er preperty as a result of flooding? 

X Yes No 
If so, please describe in detail. 

o ~'r'~ HA6 ~~~rt70?7fJe ~ 
70 ~.e~ ~/ .,e~>e_.L>I~~ e::-fC.-

<9 ~ 8~C /:S ~Jv~ ,e~e"S~. 

) 

. } . 

e I~ L-/~ 170 a~(t"~7r'~7/NUe:O ~G).£S/~ f 
OP Fe:zs. ~ez? /~0GA/~j~ A;r:'/'L]e.:t) ~ ~iv~~ .__ 
Z>is7£/cr /~~-tr~ 



CITY OF SCAPPOOSE 
STORM DRAIN SYSTEM MASTER PLAN 

ClTJZEN COMMENT FORM 
Public Open House - March 5, 1997 

Form# 

Please complete this fonn and return it to Brad Moore at the Sign-in table -OR- return it by 
mail no later than March 7, 1997, to Ben Shaw, City of Scappoose, P.O. Drawer "P", 
Scappoose, OR 97056. Thank you. 

Name: -m i c ha.eL ~ l.....isa.. Schott 
Address: 3tt3h9 tJ£ Su.nset LOOP 
Phone: 

1. 

5tl:3- 745'0 

A. Have you experienced any flooding on your property?_,i__Yes. __ No 

B. If so, what areas of your house/property were flooded? 
--.--First Floor __ Basement __ Garage X Crawl Space Under House 

X' Yard/Land __ Other ______________ _... 

C. If your property has flooded, please describe in detail the extent of the 
flooding and any damages that occurred. Please include dates and times of the 
day of the flooding if possible. 
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2~ Based on your observations, did it appear that the flooding came from the street, 
or another property or Soul'ce? Please describe in detail. 

n- a.pp~ f2> lo-c ~ fv()fV\.. ~ 
~tre.-e-+ GU'vi. ~tr-"~ LCf 'cnAj- q) 'f1u_ 

~-

3. Have you had any other significant drainage related problems? __ Yes '/ No 
If so, please describe in detail. 

4. Have you made any changes to your home or property as a result of flooding? 
___ Yes X No 
U so, please describe in detail. 

[lli rn © rn o wn~ liD 
MAR 1 01997 

PORTlAND OFFICE 
KCM, INC. 
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CITY OF SCAPPOOSE 
STORM DRAIN SYSTEM MASTER PLAN 

CITIZEN COMMENT FORM 
Public Open House- March 5,1997 

Form# 

Please complete this fCtnn and return it to Brad Moore at the Sign-in table -OR- return it by 
11f.Ril no later than March 7, 1997, to Ben Shaw, City of Scappoose, P.O. Drawer "P", 
Scappoose, OR 97056. Thank you. 

Name: 
Address: 
Phone: 

1. A. Have you experienced any flooding on your property? ___ Yes, __ No 

B. U so, what areas of your house/property were flooded? 
___ First Floor __ Basement __ Garage Crawl Space Under House 
___ Yard/Land_ Other _________________ __. 

C. If your property has flooded, please describe in detail the extent of the 
flooding and any damages that occurred. Please include dates and times of the 
day of the flooding if possible. 



Based on your observations, did it appear that the flooding came from the street, 
or another property or source? Please describe in detail. 

Have you had any other significant drainage related problems? __ Yes __ No 
U so, please describe in detail. 

Have you made any changes to your home or property as a result of flooding? 
___ Yes No 

If so, please describe in detail. 
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City of Scappoose 
Jackson Creek at Highway 30 

Rcc:urr~nc:c Exc~~dAnc:c Regression Or.aJn;age ArN, Squuc Miles OrAin;agc R;ain(;all lntensily Pe;ak Unit Pumping RAte 

Jntcrv.11l Prob;ablllty ConstAnt Multnomah Columbl.l Total Aru lnt~nslty Exponent flow Pe.11k Flow 15,708 31.416 47.124 62.832 

Yens % County County Exponent (in/hr) (cf:.) (cfs/:.qml) 35 70 105 140 

Rem;~inlng pe.11k flow 

2 50 8.7 1.32 1.65 2.97 0.87 2.00 1.71 73.4 24.7 38.4 3.4 ·31.6 -66.6 

5 20 15.6 1.32 1.65 2.97 0.88 2.00 1.55 119.1 40.1 84.1 49.1 14.1 ·20.9 

10 10 21.5 1.32 1.65 297 0.88 2.00 1.46 154.2 51.9 119.2 84.2 49.2 142 

25 4 30.3 1.32 1.65 2.97 0.88 2.00 1.37 20..1 68.7 169.1 13-&.1 99.1 6<&.1 

50 2 38.0 1.32 1.65 2.97 0.88 2.00 1.31 U5.6 82.7 210.6 175.6 140.6 105.6 

100 I 46.9 1.32 1.65 2.97 0.88 2.00 1.25 290.7 97.9 255.7 220.7 185.7 150.7 





_;risafu 
November 18, 1991 

Brad Moore Water Resources Engineer 
KCM, Inc. 
7080 SW Fir Loop 
Portland, OR 97223 

• yfakers of 'fuality Sludge Removal Sy tern 

00 § © § u \YJ §[ID 

NOV 1 9 1997 

Dear Mr. Moore: PORTLAND OFFICE 
KCM, INC. 

• 

Thank you for your request for information about SRS Crisafulli pumps and sludge removal systems. I am 
enclosing a variety of informaUon for your review. SRS CrisafuJLi manufactures a wide range of submersible 
pumps, typicaUy used for high volume, low head applications. ln very brief terms, here are just a few of their 
benefits: 

+ Pumping capacities from 200 to 18,000 GPM to precisely fit your needs; 
+ Move large volumes of water, a well as solids-laden, viscous Ouids economically; 
+ Fully ubmersible to eliminate the need for priming and suction hoses; 
+ Long, useful life because of design simplicity & rugged construction; 
+ PTO, diesel engine, electric or hydraulic motors, wruchever you prefer; 
+ Supported by warranty as well as our entire taff. 

We are often told tlrat our gm~test strength is problmt solving. For nearly 40 years, together with our industrial, 
agricultural and municipal customers, we've solved many water & wastewater management problems by applying 
the best Crisafulli pump or dredge for the job. I Je re are just a few of the solutions we've found for customers we 
regularly serve: 

+ Municipal water & wastewater treatment - Our fuJJy articulatjng cutterhead mini mi.?~ turbidity & 
resuspension of solids while dredging the light sludges most of our municipal customers handle. 

+ Power generation- coal-fu-ed. plants have found that SRS dredges & pumps capably handle 
problematic ash. coal fmes, and sediment, while maintaining the capacity of run-off ponds. 

+ Chemical companies -long-time SRS customers, often prefer the FlUMP (our remote-controlled, 
unmanned dredge unit) for those hazwaste containments where operator control from shore is 
preferable to operator ·on-board·. 

+ Mining- metals & minerals producers use SRS dredges & pumps for s ludges, slurries, & tailings. 
We've customized dredges in stainless s teel to handle acidic wastes at zinc & bauxite operations. 

+ We can now handle weeds while dredging- cleaning & desilting of lakes & waterways is s impler! 

Our Factory Representative for your area is: 

Mr. Howard Taub • Granich Engineering 
12710th St S, Ste 100, Kirkland WA 98033 
Phone: 206-889-8744 • Pax: 206-889-9348 

We have informed that office of your interest. Your SRS rep is well equipped to advise you concerning product 
applications, performance, and pricing. On behalf of SRS, we look forward to serving you. 

Sincerely, 
SRS Crisafulli, Inc. 

~" ~iAIWJAi 
- • I . .... . . . .. . ,...~ 



Crisafulli 
TRAILER 
PUMPS 
• equipped with PTO 

shaft to connect pump 
to your tractor power 
take-off 

• options for diesel, 
electric, or gasoline 
power 

• simple to operate 

• easy to transport 

• discharge sizes 
from 4•- 24• 

• pumping outputs from 
1 ,000 to 20,000 gpm 

Call or Fax Today for Quotations & Specifications. 

Moving large volumes of 
water . .. 

.. . is what your Crisafulli trailer pump will do 
best! You can simplify your irrigation, 
dewatering, water transfer and flood control 
projects with trailer pump portability. At an 
unimproved pumping site, your trailer pump 
can be installed and operating within minutes, 
without check valves, suction hose or priming. 
You can pump it- quickly! 

CRISAFULLI PUMP COMPANY CRISAFULLI DRIVE 

TOLL-FREE: 800-442-7867 TELEPHONE: 406-365-3393 

-~~ D--·-- ,.. .._ __ torr ~ .,....,., 

For Purchasing Agents 

Price Range: 
$5,000 - $15,000 

Delivery: 
3 - 4 Weeks ARO 

Terms: 
Net 30 days 

with approved credit 

Ship By: 
Truck 

GLENDIVE, MT 59330 

FAX: 406-365-8088 



• Easy to transport 

• Butyl-nylon-rubber 

• Weather resistant 

• Low friction loss 

• Quantity discounts 

• Immediate delivery 

....... 
You can load several rolls into 
a pickup, with no special trailer 
needed. This hose will go over 
uneven ground, across ridges, 
through places where metal 
pipe won't work . 

. . . . .. . . 
ORDER A ROLL TODAY. 
Each roll is fifty feet long, ready 
for your job site. 

Your discharge hose 
is ready, sir. 

4'' 
6" 
8'' 

10'' 
12'' 
16'' 

Many contractors also use Crisafull i pumps for their 
dewatering or sewage work. You can use diesel, gasoline, 
electric or hydraulic power. And they pump almost anything. 

1-800 442-7867 
C • f II• Pump rlsa u I Company 
Crisafulli Drive 

CALL TODAY Glendive, Montana 59330 



eAArs usr 
1. BO.RIIIG 
2. SHAFT 
) . TOilCVE .JA.Q< 
4. HUfl ASS(UBt.Y 
5. nR£ AHO R'\4 
6. BACK DOOR 
7. PTO SHAn 
8. IMPEUER 

4 

~------------------------------L ------------------------------~ 

PV~•P 0\NE:NSIONS _{INCHES} 
I.IOOEL 8 

I L H w c smetE DOUBLE 
umRAE 18'- 10. 41. J(). 6S o· 9. 

lH16RA£ 19' - -4. H. ,,. 12S NA g· 
~--

INTAKE 
SlNct£ DOUBlE 

9 ' 7' 

II .A. 12. 

---. P.O. ~)( IOSI PHONE· 400- 442 78"7 Crisafulli Or. • - <> 
<i l~ndlvo. r..T 59330 USA FAX: (<406) 36!>- 8068 

Crisafulli Sludgo Romovol Systoms 

ECONOMY TRAILER PUMP 
L-SERIES 

OWG #:CPC- 97126 



6' -0" 

PARTS LIST TOP VIEW 
1. BEARING 
2. SHAfT 
3. TONGUE JACK 
4. HUB ASSEMBLY 
5. TIRE AND RIM ~----------------------------L----------------------------~ 
6. BACK DOOR 
7. PTO SHAFT ~.§ 

7 

H 
- t-

zo·· 
9' ' 

LJ. '1. SIDE VIEW 4. 

-
PUMP DIMENSIONS (INCHES) APPRO X. 

' ;n (NI conGn~ cflorl to ~O'Iide o.~l'ctlCc in pum~ ~01mcnce 
olld tlf~-y. SRS Cf.wh.t· m"IJ moil) lht P<tT9 6rn.n$ions "''~ 
plJOt notie• r()l ((11\).IN(tiotl 4mtnsiMs plto$• .:on!oct tht foctcxy. 

MODEL L H \'I c I 
HB04 18'-5" 39" 26" 4.5" 
HB06 18'-6" 43" 27.5" 5.5" 
HB08 18 - 7 48 30" 6.5" 
HB10 18'-8" 50" 30.5" 8" 
HB12 18'-10 '52" 31" 9-5 .. 

HB16 19'- 1" 60" 35.5" 12.5" 
HB24 19' -6" 84" 52" 18" 
REV.( 1) CTT 12/06/94 

B INTAKE 
Sinqle Double Sinq1e Double 

3" 9" 9" 7" 
:r 9" 9" 7'" 
3" 9" 9" 7 
3" 9" 10" 9" 
N.A. 9" NA. 9" 
NA 9" N.A. 12,-•. 

N.A. 9" N.A. 15" 

WEIGHT 
(lbs) 
1410 
1520 

~~j 
1840 
1980 
2190 
2850 I 

~SRS 
Crisafulli Sludge Removal Systems 

HUMPBACK TRAILER 
L-SERIES 

PUMP 

88314 -



TOP VIEW 

~--------------------------- L--------------------------~ 

SIDE VIEW •· 

PARTS UST 
1. SEARING 

2. SHAFT 
3. TONGUE JACK 
4. HUB ASSOABLY 
5. TIRE ANO RIM 
6. BACK OOOR 

PtJIIP 
DIMENSIONS (INCHES) APPRO X. 

'J00EL L H w c 8 INTAKE I 11EJGHT 
-~ SinQie Double Sinole Double (lbs) 

l£04 18'-5'' 39 . 26'' 4.5" 3" 9" 9" 7'' 2000 
l£06 18 -6 43' 27.5" 5.5' y 9' g· 7' 2050 
l£08 18'-7 48' 30' 6.5'' J' 9" g· 7 2JO() 

l£10 18'-8" 50 30.5" 8' 3" 9" 10" 9" 2450 
7. ELEClRIC MOTOR l£12 18' 10 52'" _3_1" ~· N.A. ~· N.A. 9" 2550 
8. SELTS & SHEAVES l£16 19'-1" 60" l5.~" 12S NA 9" 'I.A. 12" J.3SO 
9. AXLE AS~MBLY l£24 19' -6" 84" 52" 18" NA 9" NA 15" sooo 
10. u-eous (2 R£o.o) 
11. LUC NUTS 

Crisaful li Sludge Removol Systems 

LONG HITCH ELECTRIC TRAILER PUMP 

REV. {2) 1/7/97 Dote: •/'19/lm Dwq.#· CPC-92206 



SELF -CONTAINED * ECONOMICAL * 

11,5' 

108. 

*FEATURES 

TRAILER HITCH .............. TOW RING TYPE 
TRAILER JACKS ............. DUAL HEAVY DUTY JACKS 
ENGINE ............... .......... DEUTZ AIR COOLED DIESEL ENGINE 

WITH EMERGENCY SHUTDOWN SYSTEM 
FUEL TANK ................... ID HOUR CAPACITY, STEEL CONSTRUCTION 
BATTERY ............... ....... .. 12 VOLT 
SPECO REDUCTION .... •• .• BELT AND SHEAVE 
BEARING PROTECTION •..• ENCLOSURES AROUND SUBMERGED BEARINGS 
INSTRUMENTATION ••.... .. .. WATER TEMP, OIL PRESSURE, TACHOMETER. 

AND ALTERNATOR FAILURE LICHT 
FRAME. ........ .............. .... STEEL CONSTRUCTION WITH IS' MCLE FOR 

EASE OF OPERATON IN STEEP APPLICATIONS 
LUBRICATION ......... .. ...... EXTENDED LINES F'ROM BEARINGS 
PAINT .... .. .... ... ............... REO ENAMEL 

*OPTIONS 

- SKID MOUNTED 24 HOUR FUEL RESERVOIR 
-OTHER ENGINE MANUFACTURERS AVAILABLE 

RUGGED * EASY TO INSTALL 

In our continu:nq eff01t to ptO\lde excellence in purnp~nq performance 
end efhoency. SRS Cusoht• 1 rooy mod:ty the d.mens=ons • •lhoul prior 
notice. f01 construction dimensions ~se contoct the foctOI)' 

• TilES£ FEATURES SUBJECT TO CHANCE Yt1THOUT NOTICE 

~SF1S 
Crisafulli 

PHONE: ( ~06) 365- 3393 
r AX: ( -406) 365- 8088 

Sludge Removal Systems 

STRAIGHT PUMP W/DIESEL ON-FRAME 
STANDARD UNIT 

Dote. 7-7-971Dwa.f: CPC-97558 



11/1 8 \5 :03 \997 FROU: 4063652249 

SENT av:xerox Telecopier 7020 : 11 -18-97 : 13:22 

100' 

90' 

80' 

TO: 1234567 PAGE: 5 

4083852249~ 1234587 

HIGH LIFr 
A CRISJJ"UW PVKP 

L-SERIES 
CLOSED IMPEU£R 

DISCHARGE DIAMETER: 16• 
IMPEU.ER DIAMETER: 21• 

PUMP SPEED: VA~OUS 

i# 5 

DAlE: 1/22/93 ~ .-:~.-. . . . . . . . 

2000 4000 . 6000 8000 10000 12000 14000 
· CAPACilY U .$. GALLONS PER MINUTE) cPc-93238 
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WEST LANE I GRAVEL PIT 

Location Drainage Runoff 

Area Coefficient CxA length Velocity Time Intensity Peak Flow 

(acres) c feet fps in/hr cfs 

at Oak 21.47 0.35 7.51 900 3 10.0 1.78 13.4 

at Olive 19.07 0.35 6.67 1280 3 7.1 

Oak + Olive 40.54 0.35 14.19 17.1 1.40 19.9 

at Crown Logging 38.73 0.60 23.24 1650 3 9.2 

COLUMB.IA A VENUE 

Location Drainage Runoff 

Area Coefficient CxA Length Velocity Time Intensity Peak flow 

(acres) c feet fps inlhr cfs 

at orth 38.05 0.45 17.12 800 3 10.0 1.78 30.5 

at Bird 47.32 0.35 16.56 

at North + Bird 85.37 0.39 33.68 1800 3 15.0 1.50 50.5 

at Miller 41.69 0.30 12.51 

North + Bird + Miller 127.07 0.36 46.19 2600 3 20.0 1.30 60.1 

ELM STREET I ROAD 

Location Drainage Runoff 

Area Coefficient CxA Length Velocity Time Intensity Peak Flow 

(acres) c feet fps inlhr ds 

at North 36.65 0.35 12.83 1000 3 10.0 1.70 21.8 

at Bird 20.09 0.30 6.03 

at North + Bird 56.75 0.33 18.86 1900 3 16.0 1.50 28.3 

at Miller 19.68 0.30 5.90 

North+ Bird +Mi ller 76.43 0.32 24.76 2700 3 20.0 1.30 32.2 



OrainJge Runoff 

Area c~fficient CxA Length Velocity Time Intensity Peak Flow 

(acres) c feet fps inlhr cfs 

14.69 0.30 4.41 1.78 7.8 

Drainage Runoff 

Area Coefficient CxA length Velocity Time Intensity Peak Flow 

(acres) c feet fps inlhr cfs 

32.14 0.30 9.64 1.78 17.2 

Location Drainage Runoff 

Area Coefficient CxA Length Velocity Time Intensity Peak Flow 

(acres) c feet fps in/hr ds 

13.77 0.30 4.13 1.78 7.4 

location DrJinage Runoff 

Area Coefficient CxA Length Velocity Time Intensity Peak Flow 

(acres) c feet fps inlhr cfs 

30.18 0.65 19.62 900 3 10.0 1.78 34.9 

at 23.93 0.35 8.38 1280 3 7.1 2.78 14.9 

+Olive 54.11 0.52 27.99 17.1 1.40 39.2 
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City of Scappoose Stonn Drainage Master Plan 
Hydraulic Losses at Roadway Crossittf{S on Soutlt Scappoose Creek 

Burlington Northern Railroad Bridge 
Roodway Elevation 53.40 
Minimum Road Elcv 53.40 
Low Chord 50.70 

Section lO.Year 50-Year 100. Year 500-Yeu 

No. Elev Change Elev Change Elev Change Elcv Change 

(feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) 

5.900 40.49 41.71 42.20 43.21 

0.20 0.26 0.27 0.31 

5.920 40.69 41.97 42.47 43.52 

0.09 0.12 0.14 0.18 

5.925 40.78 42.09 42.61 43.70 

0.19 0.21 0.21 0.22 

5.935 40.97 42.30 42.82 43.92 

Tot;al 0.48 0.59 0.62 0.71 
-:-

~-=- - ~~ 

US Higltway 30 
Roodway Elevation 47.60 
Minimum Rood Elev 44.50 
Low Chord 43.20 

S ection 10.Yur 50-Year 100. Year 500-Year 

No. Elev Change Elev Ch<'nge Elev Change Elev Change 

(feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) 

5.935 40.97 .J2.30 42.82 43.92 

0.02 0.03 0.13 0.37 

5.950 40.99 42.33 42.95 44.29 

0.30 0.40 0.50 0 .10 

5.960 41.29 42.73 43.45 44.39 

0.21 0.36 0.41 0 .59 

5.990 41.50 43.09 43.86 44.98 

Total 0.53 0.79 1.04 1.06 
. r -, __ 

Cro-tvn Zellerbacll (Private) Legging Road Bridge 
Roadway Elevation 47.80 
Minimum Road Elev 45.60 
Low Chord 46.50 

Section 10.Yeu 50-Year 100. Year 500-Yeu 

No. Elev Change Elev Change EJev Change Elev Change 

(feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) 

6.110 42.19 43.71 44.43 45.54 

0.03 0.04 0.03 0.04 

6.115 42.22 43.75 44.46 45.58 

0.02 0.05 0.06 0.35 

6.120 42.24 43.80 44.52 45.93 

0.18 0.33 0.42 0.45 

6.130 42.42 44.13 44.94 46.38 

Tota l 0.23 0.42 0.51 0.84 



City of Scappoose Storrn Drainage Master Plan 
Hydraulic Losses at Roadway Crossings on South Scappoo~ Crtek 

~-

·-·--
Scappoose-Vernonia Higltway 

Roadway Elevation 4S.50 
Minimum Road Elev 45.00 
Low Chord 45.10 

Section lO.Yeu 50-Yeu 100-Year 500-Year 

No. Elev Change EJev Change Elev Change EJev Change 

(feet) (feet) (feet) (feet) (feet) (feet) {feet) (feet) 

6.130 42.42 44.13 44.94 46.38 

0.02 0.03 0.26 0.37 

6.135 42.44 44.16 45.20 46.75 

0.20 0.28 0.30 0.35 

6.150 42.64 44.44 45.50 47.10 

0.22 0.27 0.27 0.18 

6.230 42.86 44.71 45.77 47.28 

Total 0.44 0.58 0.83 0.90 

E.J. Smitlt Road 
Roadv.;ay Elevation 47.00 
Minimum Road Elev 45.10 
low Chord 44.80 

Section 10-Year 50-Year too-Year 500-Ye.u 

o. Elev Change EJev Change Elev Chan ge Elev Change 

(feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) 

6.300 43.31 45.14 46.06 47.44 

0.10 0.05 .().02 O.ot 
6.310 43.41 45.19 46.04 47.45 

0.02 0.15 O.oi 0.00 

6.315 43.43 45.34 46.05 47.45 

0.21 0.57 0.61 0.25 

6.320 43.64 45.91 46.66 47.70 

Totll 0.33 0.77 0.60 0.26 

-
J.P. West Road 

Roadw:ty Elevation 4S.80 
Minimum Road Elev 46.00 
Low Chord 46.70 

Section to-Year 50-Year lOO.Year 500-Yeu 

No. Elev Change EJev Change Elev CMnge EJev Change 

(feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) 

6.750 45.46 47.16 47.75 48.72 

o.os 0.05 0.05 0.05 

6.760 45.54 47.21 47.80 48.77 

0.05 0.67 0.54 0.31 

6.770 45.59 47.88 48.34 49.08 

0.41 0.05 0.05 0.04 

6.780 46.00 47.93 48.39 49.12 

Tot.11 0.54 0.77 0.64 0.40 



City of Scappoose Stonn Drainage Master Plan 
Hydraulic Losses at Roadway Crossings on Soutlt Scappoose Creek 

-- ~ 

- -
E.M. Watts Road 

Roodway Elevation 56.30 
Minimum Road Elcv 52.40 
Low Chord 51.40 

Section 10-Yeu SO-Year 100-Yeu 500-Year 
No. Elev Change Ele'' Change Elev Change Elcv Ch<~nge 

(feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) 

7.430 50.37 51.88 52.38 53.27 

0.10 0.10 0.15 0.21 

7.440 50.47 51.98 52.53 53.48 
0.03 0.35 0.50 0.71 

1.450 50.50 52.33 53.03 54.19 

0.11 0.19 0.10 0.10 

7.460 50.61 52.52 53.13 54.29 
Tot.ll 0.24 0.64 0.75 1.02 
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Run O,to: UI.'OV91 Run Tl.o : 13 .~0 : ~7 KICVortion . 6 . H O,to Plio : SCAPC87~ . 0AT 

H£C·2 WA"n:R SVRPAC£ PROPILl!S 

Vor•ion 4 . 6 . 2: H4y 1991 

'nUS IS All ARC1UVAL RU:I AI.L DATA Al:t> RKSVI.TS All£ SAVED 0.'1 U:II':' 96 

AC HI!C·l PC VJL£ NA.M& 1 SCAPC87~ . 0A"l' 
AC HIPUT TAP& 400 NAH.£ : SCAPlCM 
AC OUTPUT TAPE 314 !VJI&: SCAPOCM 
AC ••• • ••• 
AC SCAPPOOS£ Aim SOUTH SCAPPOOSB CUll)( R. K. 4 .10 TO 10. 01 
AC C0UJ)I8 I A C<>Um"Y, 0R£ICO:I P 1. S . 
AC VICINITY OF SCAPPOOS&, OR 
AC 10·, SO·,lOO•,AI:t> SOO• Yt!AR FLOOD PROPlt.ES 
AC RBVlSS!) MAY 1987 
AC • • •• • • • 
AC US ARHY QICWJrel\ DIS'MUCT. POI\'TU.::t>, 011.£ICO:I 
AC P~lNa DIVISl(»l, AIWAJ~£ PIJ.l::IWO B.AA:lCH . PPM ' TS SllCTI(»I 
AC KQl KC<iO'ln!N, P.I . STIJl)Y KA!V.Cl!R, CIVIL£:~ . 
AC ORICJNAI. COHPUTI!R VIW!l 8Y : OTT MATER E:lC%1~ 
AC RIN 11!10lX> 8Y : 
AC El~III~WC OlV, K ' H 8Jt. HYDROIACY S£CTJOCl 
AC KE:l SOI>IlRLlt{l), HYDRAVLIC Q~W££R 
AC • • • • • • • 
AC RINISJ<»:S MOB APRIL 198S BY SODI!RLWO 
AC RBVISl<»IS MD& I:OV AJID DOC 86, AliT> P£8 Alit) MAY 87 &Y ~~ 
AC X·SI!C A0080 r 4 . 11 , , . 82. S.)1, S 38. S SS. S 6), $ . 86, S.89. 
AC 1 9 60, 9 9l, 9.99·10 01 
AC X- SBC RKVlS£0: S ll(S . 261. S .8), S . 98. 6 .02, 6 .09. 8 . 77. 9 . ~0. 
AC 9 71 - 9 . 7), 9.86 , 9 . 98 
AC • • • • • • • 
Tl SCAPPOOSE AI I'D SOUTH SCAPPOOStl C1UI1Qt IU I.£ '- 11 TO 10 . 01 
T'2 CORPS OV £llC111£ERS, I'LOOO PLAUI KA!WIC£Ki!t1T Sl!P.VIC&S 
T) SCAPPOOSE CRI!mt 10·YEAR PLOOO PROP'll.£ 

Jl ICM£ICI( u:o 
2 

J2 IIPROP lPLO'r 

IHI:V 

PRPVS 

-1 

lOIR 

XSIX:V 

J) VAR J A 81.£ COO&S FOR SIJ)OWt Y PR I l-."'r''41r 

)8 
2S 

1 
s 

2 
10 

4) 

STRT 

. 00010 

XS£CH 

13 
)8 

HETRIC 

J'!l 

l4 
)9 

KVWS 

A t.LDC 

1S 
' ) 

0 

l&W 

nus 111r.1 HXIXVT£0 181:00191 

MSflL 

21. so 

®UK 

ss 
1 

•'0 

l"l"RAC& 

26 
) 

S6 
40 

Pogo 

13 ' SO . S7 



Run ~to : 181:0V97 Run ~lao ll ~O , S7 KKVou !on , 6 , )2 ~t• Yll0 1 SCAPC87S OAT P090 2 

(I ~ 2 ( :,) 21 22 sc 
J) Lm:T t.V)C.S£C • • • • • • • • REQUltS'ftro SECTION hV>I8tl:RS • • • • • • • • 

· 10 ·10 

J6 lHUIO %COPY SVlU>lV ST1m)S IUUU: 

::c 0.070 0 . 070 0 . 04S 0 2 0 . 4 
Qr 7 3470 ~270 6120 8300 61:10 6120 62SO 
C'r 4 . 11 9 . I 9 s )70 ISlO 

X- SEC I OY 1971 SURVEY 
XI ' . 11 39 S:IS 890 0 0 0 
CR H.l 0 )).) ~0 )2.9 S4 2<. 7 70 17 6 as 
CR IS 6 100 16.4 200 161 24S IS 2 300 1) 7 376 
CA I) 2 400 14 . 1 soo 1).6 600 I) s 700 IS 0 7S8 
CR I) 6 772 1).2 782 1C 9 800 IS l us 12 . I 828 
CR s ' 8)2 S . l U9 4 .9 8S8 s 9 871 l4 . 7 890 
CR 14 . 9 900 IO.S 968 17 . 6 ,.., 17 s 10)7 16 . 6 1100 
CR 17 . 2 1200 16. 2 1)00 IC . 8 1'00 I) 9 ISOO 14 . 0 1600 
CR 1!1 . 2 1700 20 . 1 1726 2S.l 17SO )1.4 1800 

.. .,. , , 1) 9 I 400 lSOO 
XI 4 I) 0 100 100 100 0 2 

IIC 0 . 082 0.082 0 OS6 0 . ) o.s 
£T 4. 48 ' 10 9 ~ 1870 2069 

~:$TR£Ax 01' W'2ST U..'lK ROAD 
XI 4. 41 2S 1990 2069 1000 1700 I S SO 
X) 10 16 0 2}) 

Cit )0 0 920 24 0 9SO 22.0 17SO :11 0 1?10 16 7 taOO 
Cit 12 • 1810 16 ' ltll 16 . 7 1900 16 0 1990 IC 7 200) 
CR 12.2 2018 11 0 2026 9 . 6 2033 10 s 20<8 11.4 20S4 
CR ll.l :rose 14 . 4 2062 ll.l 2069 22 . ) 2084 22 . 4 2100 
OR 24 . 0 2HO :14 . 0 )000 26 . 0 3070 24 0 )100 )0 . 0 )HO 

IIC 0 s 0.9 
l.'T 4 .6S 9 10 9 so 1990 :1121 
XI 4 .6S 29 1990 2124 uo HO a so 
X2 IS 
X) 10 H . 7 24 . S 
Cit 40 . 0 1~70 )6 . 0 1660 32 . 0 1780 )0 . 0 1820 280 1890 
Cit 26 . 0 1910 2< 0 1990 :ro.o :roos 16 . ) 2017 1<) 2019 
Cit 9 . ) 203S 10 6 lOH 11 . 8 20S2 ll.O l0S9 1S ) lOU 
CR 16 . ) 2066 18 . 6 2067 22 . 1 2086 22 . 2 211) H7 212< 
CR 24 . 0 22 H 2<. 0 241¢ 24. !1 26)0 2!> . S lOSO 26 0 )1)0 
CR 26 . S l2SO 28 . 0 ) U O )2 . 0 3S40 40. 0 )6~0 



Run O.to ; 18::ov97 Run ~iDO; 1) : ~0 ; ~7 KICVouion : 6 ~2 O.t• Fllo : S<'AP<:87!> DA":' hQO ) 

1M' ~ . 66 9 . 11 2007 21 H 
XI 4 . 66 )< 2000 211 < 70 10 so 
X) 10 2) ., H . 7 
CR 40 . 0 1570 )) . 8 1700 )0 . 1 1807 29 . 6 18)4 28 . 6 18~3 
CR 28.6 1900 28 6 2000 2S .7 2006.7 19 9 2006.8 16 . ) 2017 
CR U . 3 2019 9.) 2035 10.6 20'3 11 .8 20S2 1) . 0 20S9 
CR IS.l 206~ 16.) 2066 18.6 2067 22 . 1 2086 20.0 2107 . 2 
CR 25. 7 2107 . ) 24 . 7 21 H u 7 2170 24 . 7 2214 2( . 7 2lU 
CR 24 . 6 ll?l :u . 7 2414 24 . 7 26)0 2:. ~ lOSO 26 . 0 )1)0 
CR 26 . :. l2SO 28 . 0 lHO )2 .0 3S40 40 . 0 l6SO 

SB l.S 2 . 6 H 9U . O 2 . ~5 10 .0 10.0 
£1' ' ·" 9 . II 9 Sl 2007 21U 

W'CS1' LoAN£ ROAD IIIII 00£ 
XI ~ . 67 )1 )I )1 
X2 1 25 .7 24 . 7 IS 
X) 10 
8T - 12 1900 :u . 6 28.6 2000 30 2 28 6 2006 . 7 )2 . 6 2S 7 
8T 2006 .8 32 . 6 2S .8 2107.2 32 . 6 2S 8 2107 . ) )2 . 6 2S . 7 
8T 21" lO . l 2<.7 2170 28 8 24 7 221' 27 . ) 24 .7 
8T 2)14 2!> .0 2< . 7 2372 24 .6 24 6 2<14 24 . 7 24 . 7 

1M' 4 . 68 9 . 11 2007 21U 
XI ' . 68 so 10 so 0.) 

I:C 0 . 2 0.4 
£1' 4 .82 9.10 6 so 9!>0 1)00 

x - sec l oP 1971 SURV£Y 
XI 4 .82 ) 4 9SO 1103 8SO soo 8SO 
X2 1S 
CR 36 . 0 )00 )0 .0 lSO 28 . 0 )90 26 0 670 2~ . s 800 
Cit 24 . 9 8SO 23 . 6 900 24 . S 9~0 }9. ( 9SI 16 . 9 960 
CR IS .O 961 1~ . 6 985 17.6 994 18 ( 1020 19 . 6 1022 
CR 18 . 1 10)) 17 ) 1074 16 . 2 108( U A 109, IS . 4 1099 
CR 21.1 110) 21.9 1118 2S . O IU6 2S l 1132 2!1 . 1 1Ul 
Cit U.l 1158 22 . 8 1166 22 . S 12)6 22 .5 IS50 2S . S lS60 
CR 26 . 0 1640 26 ~ 17SO 28 . 0 19)0 40. 0 2160 

,;c 0 . 11S o .o8s O. OS8 
£1' ' 90 9 . 10 7 so 1HS 222S 

UPSTfUWf OP ~ LAII& ROAD. X-SRIC S .O OP 198' SURV£Y 
XI 4 . 90 29 2023 2067 400 )00 400 
X2 IS 
CR )0 . 0 1290 28.0 1410 28 . 0 1690 27 . ) 1700 26 . 0 1no 
Cit 2).~ 1800 2). 7 uoo 21.1 19)) 18.0 19~) 2l .S 1973 
CR 21.3 2000 19. 4 2023 18.) 2029 16 .) 20)2 1).9 2040 
CR IS . ~ 20(7 IS .8 20Sl H . 8 20S8 17 1 2062 18 ) 206S 
Cit 22.7 2067 22.8 2100 22. 4 2200 22 7 2300 22 . S 2)70 
CR 26 . 0 2)80 28 . 0 2SOO )0.0 2550 40 0 l?OO 



Run O.lO: 18NOV97 Run TI&Q. 1) : 50:)7 H)(Vonto.:\ : 6. )2 D.llo l'llo SCAPC87) OAT 1'4911 ' 
101 ' 0 . 1H 202) O. OS8 2067 0 .08) 2200 1.0 2700 
£T 4 94 9.10 4 50 18!>0 21)0 
XI '" 0 0 0 ISO 200 200 0 ) 

NC 0 . 11) o.oss 0 .058 
£T 4 .97 9 . 10 6 )0 1780 2080 

OtoCAAI'tflCAt. f'11A"'VR£, X•SilCTION 1'1\0H ORT'HOPKO'T'O TOPO 
XI 4 . 97 20 202) 2080 12S 1H ISO 
CR )2 . 0 11)0 30.0 1240 28.0 llOO 28 . 0 1600 26 . 0 1660 
CR 26 . 0 2010 20 .0 202!> U.) 2029 17 . ) 2032 16 . 9 2040 
CR 16 . S 20<7 16 . 8 20S1 16 . 8 2058 18 . 1 2060 19 . ) 206S 
CR 20 0 2070 )0.0 2080 )2 . 0 208) H . O 2120 40 .0 2HO 

101 ' O. llS 202) o.os8 207S o .o8s 22SO 1.0 2HO 
£'T ).00 9.10 17)0 2120 

UPST1UWC Of OOOCAAPKICAt. fUTURE, 1'1\0H Olm«lPKO'T'O·TOPO 
XI s.oo 24 202) 2120 llO 130 1)0 
CR 32 . 0 1020 30.0 1230 28 . 0 1S60 26 0 1)90 24 0 2000 
CR 20 . 0 202S 20. 0 2029 18. 0 20)2 17 6 2040 17.2 2047 
Cit 17 . S 20S1 17 . S 20S8 18 . 8 2060 20 0 206S 20 .0 207:1 
Ck 22 . 0 2100 24 . 0 2105 )0.0 2112 H . O 2120 )C 0 2130 
CR 32 . 0 2UO )2 . 0 22SO )2 . 5 2400 ,0 , 0 2450 

::H 4 1.0 1)00 .087 200) . 0~8 2111 . 081 2S20 
£T S. 21 9 . 10 6 ~0 1960 21l0 

X· S&C S. lS 01' 1984 SURVEY 
X1 s.:n )1 200) 2111 1000 1100 1100 
CR )4 . 0 600 32 . 0 720 )1.0 800 )0 .0 1080 36 .0 1HO 
CR 32 . 0 1500 30 .0 1620 )0 2 1700 30 ) 17!> 1 )0 0 1800 
CR 29 . ) 1900 27.6 2000 27 . 2 200) 2S ) 2009 24 . 1 2020 
CR 22 . 6 20U 2).7 2068 23 . ) 2085 22 . 6 2093 22 ) 2106 
CR 23 . 4 2109 26 s 2111 26.6 2121 2) ) 21S9 28 .0 217S 
CR 38 . 2 2187 38 ' 21,, )8 . ) 2198 )6 . 0 22)0 )6 0 2480 
CR 44 . 0 2S20 

IX: 0 .080 0.087 0.04S 
£'T S.32 , , 10 l . SO 19)0 2085 

X·SIIC 1'110)1 TOPO MAP 
XI 5.32 19 2000 208S 630 5)0 S60 
CR 36 . 0 1400 HO 1450 H . O 1490 lS.O 1Sl0 H .O 1600 
OR )4 . 0 1810 32 . S 18SO l2 . S 2000 )2 . 0 200S 30 .0 2010 
CR 2<.0 203S 23 . ) 20SO 24 . 0 206S )0 . 0 207!> )60 208S 
OA )8.0 21)0 ( 0 0 2HS u . o 21SO H . O 2200 

£T s . 38 9 10 6 . 5 1900 210S 
X· SI!C PROM TOPO MAP. ~STREAM 01' CO::PW~X:£ 

X1 5 . 38 2) 1980 2105 )20 HO ))0 
OR 41 . 0 900 40 . 0 1050 )9 . 0 1250 )8 . 0 1lSO 37 .0 1380 
CR 36.0 1510 )6 .0 1600 38.0 1100 )6.0 1770 )7 .0 1840 
CR )6.0 1870 lLO 1930 lS . O 1980 )( .0 2000 32 0 20)0 
OA )0.0 2040 26. 0 20SO 25. 0 2060 2< 5 2070 25 .0 2077 
CR 26.0 2080 30.0 2095 40.0 210S "·0 2110 4S. O 2150 
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R\11\ ~to: 18110'197 Run ~~ .. , 1) , )0. 57 KMVor•lon 6 !>2 ~ta l'ilo SCAPC875 OAT Pago 7 

fiT 1966 (1 . 5 41 .0 2096 41 .7 H 2 209"1 n ."l 45 ."1 
ll'T 2125 45 . 7 22SO 46 .0 2<SO <8 0 

£1" 5.96 9 . 11 9 . 11 168S 1119 
XI 5 .96 0 0 0 I 1 I 
xs - 4 0 3 0 . 4 o.s 0 . 1 

1·'11 s 1.0 IUO o.oas 1950 0 .057 2010 09 208S . 05 
::H 24SO 
llT S99 9 . 10 3 . 40 19:00 2050 

X- S&C Pl'OH OOOT TOPO ""ro CMI!X PROP%!.& KAP U1429. KAAC1i 1916 
RID'I.ll:CTS cw-:::1&1. R&\I.IC::X&:n' U/S OP llll'W lnrt )0 P%00£ 

XI S.99 18 19SO 2010 180 90 HO 
X2 IS 
CR so .o 1100 H . O 12SO 4<. S 1600 HO 1700 <2.0 1120 
Cit 40 . 0 1730 )9 .0 uso 40.0 19SO )0 0 1965 29 s 1980 
CR )0 . 0 199S 40 .0 2010 40 .0 20!>0 u .o 207!> <S . "I 208S 
Cit 46.0 2095 46 . 6 2140 50.0 2450 

:x= 0 . 2 0 . ~ 

Q'r 7 19)0 2900 3360 H50 ))60 ))60 2HO 
~:M ' 1.0 1600 o . 08S 19, 0 .057 20)0 0 .085 24SO 
1>'1 6 . 02 9 10 9 . 40 1970 :uoo 

X-SBC 6 . 1 (1984 SUltveYI U~ OP lnrt 30 
SUilVl!Y &l.t."VATIONS 01 f'1>1!R 1'1100. 1971 O!t'n«OPMOTO·'l'OPO, llllW WID 
OKVIU.OPMQn' ~I LJtFT BAilX, WITH Fli.L TO &UN U• FT . 

XI 6 . 02 20 19, 20)0 180 180 200 
X~ 1 u . 8 1700 
Cit so .o 1300 4< . 2 1600 H . 5 182) 4S . O 1900 H .C 1960 
Cit u.o 1970 40 .0 1977 H.O 1991 30 0 2000 us 200S 
CR )0 0 2010 )2 .0 201S )9 4 20)0 H .7 20SO 40 0 2100 
Cit 40. 0 21SO H . O 22)0 ·t2 . 0 2260 n . o 2270 50 . 0 :U50 

:x= 0.09 0 . 09 o .on 0 . 5 0.9 
I :If s 1.0 1910 . 08 1970 . 057 20Sl o8 2200 1 0 
:oc 2350 
1>'1 6 . 09 9 . 10 8 . 40 19:00 2100 
X1 6 . 09 2S 1950 20Sl 350 HO 360 
Cit 48 . 0 1500 46 . 0 1620 45.6 176S 4S .S 1800 46 . 0 1900 
Cit )8 . 0 1910 40 . 2 19SO )8.0 1970 H .O 2000 )I.' 200) 
CR )1.0 2009 30.5 2019 )0.0 2028 lO . S 20)6 )1.0 20<2 
Cit )1.9 2046 )1 . 0 20S1 )6 ,0 2061 360 208!> 42 . 0 2100 
CR 39.S 2130 42 . 0 2200 u.o 2278 48 6 2)00 <9 . ) 23SO 

h'H s 1.0 19!>0 o . o8 1980 0!>7 2062 0 .08 2100 1.0 
h'H 23"14 
ET 6 . II 9 . 10 9 . 40 1970 2062 

!>5' 0/S OP PVT' (C1lQII.11 'ZI!LI..\IUIACH) LOOCIOO ROAD IIIUOCE 
X· SBC 9 !1971 SURV&YI 

XI 6.11 24 1980 2062 so 100 90 
CR 48 . 0 ISOO 46 . 0 1620 4S. 6 176S cs .s 1800 46 . 0 1900 
Cit )9 . 0 1910 l9 .S 19SO )9 . 0 1980 )6 .0 200) )1 0 2009 
Cit 29 . 0 2019 28.5 2028 29.0 2036 )1.0 2042 )I. 9 2046 
CR )6 . 0 2051 41.0 2062 40 0 207!> 39 . S 2100 <2 0 2200 



Run O..to . 18:10~7 Run ~lao : 1) :50 : S7 KXVoulon• 6 ~2 O..to Pllo : SCAPC87!. OAT Pooo 8 

Cll 42 9 2278 48 . 4 2300 ~' ) 2)(1 ~2 ) 2)7~ 

IIC 0.09 0 . 09 0.0)7 
£": 6 . 11!> 9 . 11 9 11 2001 2059 
X1 6.11!> H 2001 20S9 so so so 
Xl 10 4S.!> 

"· 7 CR so . o 12~0 ca . o lSOO 46 .0 1620 4S .6 176S H . 9 un 
CR H . 7 1897 H . !> 19)) U .7 196S U . l 2001 H . 1 2006 
Cll )7 . 6 2007 32.2 2018 28 .7 2020 27 .7 20)0 28 . 7 20)6 
CR 30 . 2 2042 )2.2 204) )7.8 20" 31 . ) 20!>) H . C 20S4 
Clll H . C 20S9 ''·' 2080 " ·' 216!> H .< 2llS so 0 2l!>O 

sa 1. 10 l. 62 2 . 6 11 2 . )) 6os 1.27 30 30 
&T 6.12 9 . 11 9 !II 2001 20S9 

VIS SI02 OP PVT l.()OGWC:: ROAD 811100& 
XI 6. 12 u u H 
X2 1 46 .S 4S .6 1S 
X) 10 · ~ . ") C7 . 9 
IT ·1 2 12SO so.o n oo u . o 1620 46. 0 
81' 176S <!> . 6 4S . 6 18)2 46 .0 U . 9 19)) , 6.S " .s 
8T 2001 4"1.8 H. S 20!>9 ".8 <6 . S 2080 ( 8 . 0 '' ·' BT 216S 49 .0 44 . 4 223S so 0 " . 23!>0 so . o so . o 

ET 6 . 1) 9 . 11 ' 11 2011 209) 
X1 6 . 13 2S 2011 2093 so so )0 
X) 10 4S .7 49 .0 
CR so . o 12SO , , 0 1500 H.O 1620 cs.o 1"l6S 4S .O 18)2 
CR 46.0 1900 46 . S 19)) U .9 1990 H . 6 2011 42 .0 2011 
CR 37 . 6 2020 )2 2 20<0 29.7 20" 28 . 9 20S2 29 .7 20!>8 
CR )0 . 2 206< )2 2 206S 37 . 8 2071 )8 . ) 207S 42 0 2080 
CR H.l 2093 <S . 6 2093 49 . ) 21)0 so 0 223S so 0 23!>0 

S1l 1.10 1.6) 2 . 6 20 2 . )) S88 l.lS )0 0 30 .0 
£'t 6 . llS 9.11 9 11 2011 2093 

U/S SI02 OP SCAPPOOSE ~IO:IIA ROAD UIOCI: 
XI 6 . 13S 26 26 26 
X2 1 4S.6 .c s . o IS 
X) 10 4) . 7 <9 .0 
8T -11 lHO so.o ISOO <8 . 0 1620 46 .0 
8? 176S 4S .O 4S. O 1900 46 .0 46 . 0 1990 C1 . 9 44 .9 
81' 2011 48 . 1 H . 6 2093 49 .0 4S 6 21)0 49 . 3 
BT 223~ so 0 23SO so. o 

I:H ' 0 . 2S 1920 .o8s 2000 0~7 2090 . 090 23~0 

£T 6 . 1S 9.11 7 .co 1960 2120 
XI 6 lS 20 1960 2090 70 )0 60 
X) 10 H7 <9 .0 
CR so.o 1250 48 .0 1260 46.0 1280 44 . 0 1290 <2 .0 ll20 
Cll 42 . 0 1770 44 . 0 1790 4S. O 1920 

'' 0 
1960 40 .0 1980 

C1l 40 . 0 2000 )2 . 0 201S Jl 0 202S )0 .0 203S )1.0 20<S 
CR )2 . o 2060 36 .0 207S 40.0 2090 so 0 2140 so 0 HSO 
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Run O..t9 • 18~:0V97 !tun Tlao n so . s1 KXVoreion . 6 S2 o..u Vllo : SCAP<:87~ o.\"1' hoo 12 

£'r 8 7S 9 . 10 9 10 1980 20SO 
Xl 8.7S 25 1988 20~2 8SO 8SO 9SO 
Xl 10 S2 .0 60 . 1 
CR 78 . 6 1100 70 . 8 1800 69 .) 1816 66 4 18?6 62 4 19)6 
CR 61.7 1960 60 6 1976 Sl 8 1988 S1 1 1999 so 9 2001 
CR so . 8 2002 49 . 8 2008 " ·) 2016 :.0 . 1 2024 so 4 2032 
CR S0 . 4 20ll Sl.1 20)') S7.1 20C2 S8.0 20?6 S9 . 4 21!10 
CR S9 . 6 21?6 60. 1 2200 62 .1 2US 6) .0 2lSS 80 0 24SO 

NC o . s 0 . 9 
... ~ 8 ?6 9 11 9 . 11 2002 20)2 
X1 876 2S 2002 2032 100 100 100 
X) 10 6l 4 60. 1 
CR 18 . 6 1700 ?0. 8 1800 69 . 3 1816 66 . 4 1876 66 0 1900 
CR 6l . S 19?0 63.4 2002 60 .S 2002 S1 4 2003 "·9 2007 
CR S0 . 2 201) S0 . 6 2022 Sl. l 20)1 60 .S 20)2 63 . 2 2032 
CR 61 1 2076 61.0 2100 60 .9 21)2 60 . 1 2200 60 . 1 2212 
CR 60 . 8 22)2 61.1 2282 62 . 1 2300 6) 0 2))< 80.0 2450 

SJl 1.10 l.S 2 . 8 30 0 01 ))) . s 0 . 01 so . o so.o 
&T 8?? 9 . 11 9 11 2002 20)2 

DC.naC CA:IYO:I ROAD IIAJOC2 
A OUXliY PI ml WI 1m( I S I. I ST£0 SO VW. T PIU>SSVRB A/:0 WI t::R I'I.ON AIU: 
C<»CPVT'£0. 'KI'niOU'T 'TK£ Plml lflont, 111£ PROORAX C<»CPV12S 1h1f Pthlf 
WN£H 'TKI!JUt !S AC'TtiAt.LY PRESS\111.£ A:-:0 WIER PI.ON Ill nitS CASE 

Xl 8 . 17 20 20 20 
X2 1 60. S 60 . 1 1S 
Xl 10 63 ( 60 1 
111' - u 1876 66 ' 1900 66 .0 1970 us 
r. 2002 6l4 60 ) 20)2 6) 2 60 . S 2076 61 1 
81' 2100 61 0 2U2 60 . 9 2200 60 1 
aT 2212 60 . 1 22)2 60 8 2282 61.1 .,. 2300 62 . 1 23)( 630 

II.'T 8 . 78 9 . 10 9 . 10 1980 2060 
X1 8 . ?8 2S 1988 20<2 so so so 
X) 10 S2 .0 60 . 1 
CR 78 . 6 1700 ?0 . 8 1800 69 . ) 1816 66 . C 1876 62 . c 19)6 
CR 61.7 1960 60.6 1976 S3 . 8 au S11 1999 S0. 9 2001 
CR 50. 8 2002 49 .8 2008 49 . 3 2016 S0 . 1 20H so 4 2032 
CR so . • 20)) Sl.1 203? S7 . 1 2042 s8 . o 2076 S9 • .c 21SO 
CR S9 . 6 2176 60.1 2200 62 . 1 2)00 6) .0 2))< 80 .0 24SO 

lo'C 0.2 0 . 4 
<rt 1 1?30 2S8S 2990 )960 2990 2990 2HO 
8T 8 . 88 9 10 ? . SO 1880 2110 

UPSTR.BAX 01' DUTCH CA/IY«I ROAD 
X1 8 . 88 11 2003 2076 4SO sso 600 
CR 11 . 9 1700 691 17S1 65 . 8 1800 6S 1 18)) 61.0 1900 
CR 60.4 2000 S9 . S 200) S2 . 6 2016 50 . 9 2021 so 6 2o:u 
CR SO. ? 20)4 49. 4 2043 49 .8 205) S2 6 2062 60.2 2076 
CR 62 . 0 2110 80 . 6 2161 



kun D .. Ho: 16:10V9? kun Tlav : 13 : ~0 : ~? KXVor•lon 6 . ~2 O.to t'~ lo: SCAPC8?~ OA'r P•o• 1) 

&T 9 . 2) 9 10 9 so 18)0 20S( 
X·SEC 9 . 2 !198C SVRVBYI 

XI 9 .2) 24 2006 :rose 1004 uso 1100 
X4 2 86 . ) 748 96 .9 2116 
CR 102.6 600 71 . 1 uo ?0 . 1 899 68 . ) 9)9 67.1 usa 
CR 69.0 1)20 u .s uoo 68. 0 1<82 6C, ) 1!>90 6) . 6 16<6 
CR 64 . 4 1700 63 .0 1800 6(.0 1900 6CO 198S 6) . ) 2000 
CR 61.9 2006 S9.S 2011 S8.6 20H S8 . 8 2026 ss.8 2038 
CR ~8 . 7 2049 S9 . ~ 20S2 60 . 9 lOSe 160 .0 2l?S 

C':' 9 .50 9 . 10 1930 21)0 
~~~OF RR FLATCAR 8lUOCS. 

X1 9 . ~0 )) 2006 2049 1100 1)00 llSO 
u 1 6?.? 2000 
CR 100 .0 1000 77 , 7 1112 73 3 IH9 72 . S 1201 ?2 . 0 1239 
CR 72.S 1401 7).3 lUI 72.S 1U 2 72 .6 H61 7C s 1700 
CR 7C . 4 1731 n a 1800 69 . ? 1900 6S 2 1912 66 ~ 1933 
CR 67 . 8 2006 6S . c 201) U.6 2011 6C. 6 2021 6S 2 20)4 
CR 6S. c 2036 6S . 6 2044 68.6 20(9 67 . ? 2100 69 . 1 216? 
CR 68.7 2200 68 . 7 :1208 69 .8 2)00 70 .0 2lSO 72.0 2)70 
CR 76.0 24SO 79 . c 26SO 100.0 2700 

:;c 0.09 0 OS O.OH 
2T 9 .60 9 . 10 9 . 10 780 10SO 

X·SEC 11"£RPOI.An:D F'ROX TOPO, AT PIUVATe 8JU00t: 
XI 9.60 22 1000 IOSO seo 480 SlO · 0 s 
CR ec 0 so 20 76 so ,, 100 76 170 
CR 76 210 " 2SO 7< sso 72 S60 72 HO 
CR 7) aoo 7) 9SO 14 1000 67 1020 6S . S 102S 
CR 67 10)0 74 lOSO 7S 1090 76 1100 80 1150 
CR u 1170 90 1200 

~ 9.62 9 10 9 10 ?SO 1050 
Xl 9 . 62 0 0 0 100 100 100 0 s 

~l'C 0 . 08 0 08 0 oss 0 . 2 o.c 
E1' 9.71 9 . 10 9 . 10 1800 2042 
XI 9 . 71 )0 2000 2042 420 S20 S20 ·0 8 
CR 92.0 900 84 .0 1000 80.0 1100 78 ) 1400 78 .S lSOO 
CR 78 . S 1700 78 . 2 1800 , .9 182S 77 .0 18SO 76.6 187S 
CR 76. 4 1881 " ·' 1897 77.3 191) 16.0 19SS 76.8 1986 
Cll 76.8 :rooo 76 . 7 200) 71.6 2008 69 .0 2013 68 . ) 2016 
CR 68.0 2022 61.0 2029 69.1 20)3 71.6 2041 77.4 20<2 
CR 78.1 20SO 79 . 1 2061 79 . ~ 2091 80. 0 2130 100 . 0 2270 

:~ 0 . 10 o . s 0.9 
E':' 9. 72 9 . 11 9 . 11 1800 2042 

AA l'l.A1'CAA 8lUOOB. llltAA Elm OP 81W:al ROA1> 
X1 9 . 72 :>0 ~0 so 0 . 4 
X) 10 76 . 4 79 . 0 



Run D.Jto 18~101197 ~un ~1 .. : 11 : ~0 : ~7 KHVor11lon 6 . ~2 O.to 1'11o : SCAPC$7) OAT P•v• u 

sa 1 ~ 2. 6 21 210.1 1.60 10 .0 10 .0 
I:M ' 0 2) 1800 0 .09 2000 0 oco 20H 0 . 09 2270 
E't 9 7) 9 ll 9 ll 1800 20<2 
X1 91) ll 11 11 0.; 
X2 1 11 1 71 . 0 1S 
X) 10 76.S 79 .0 
&7 - 21 llOO 10.0 H OO 78 ) 1800 78 2 
8T 112S 18 .0 17 9 18SO 78 0 11.0 187S 18.0 16 . 6 
8T 1881 78 .0 76 . 4 1887 78 0 76 4 191) 78. 0 17.) 
r. 19SS 78 . 0 16 0 1986 78 2 76 .8 2000 18 . 9 76.8 
B':' 2000 78 9 17.1 201) 78 . 9 16 . ~ 20)) 78.9 76. 4 
8T 2042 19 0 176 20C2 19 . 0 11 . < 20SO 190 11. 1 
8T 2061 19 . 1 2091 ., . ) 21)0 80 0 

E'T 9. 7< 9 . 10 l . SO 1800 2042 
X1 9 . 14 so so so 0 c 

I:C o.o8s o . o8s o . ocs 0 2 0 . < 
t.'T 9 86 9 11 I s uso 2160 

ACAO$$ S/0 IET'fft£:1 IJU.IICK RQ.\0 I.IW AA~W CR 
X1 ' 86 n 2000 20$9 600 soo 600 
X2 1S 
CJl 92 0 10 ., 8 I OS9 IS . O 117< u . o 1)00 n .• 1< 61 
CR u . s HU u.s 1S07 u . s 1S17 .. 0 1100 n .c 1800 
CR 8l . O 1814 81 . 2 1124 80 ) 1900 79 . S 2000 78. 4 2001 
CR 16 3 202) 7S . O 20)) n . c 20Cl 12. 0 20<6 12 . 0 20SO 
CR 7S . ) 20S4 711 . ) 20S9 19 . 1 2100 80 . 1 21)0 84. 0 2300 
Cll 811 . 0 2<SO 100 . 0 2480 

£T 9 . 9) ' . 10 ) . SO 1000 1160 
X·SL:C W'T&RPOU.T2D ntOH TOPO 

XI 9 . 9) 24 1000 I OS9 lSO lSO ))0 
CJ\ 92 100 .. ISO 8) coo 86 soo 86 s'o 
CR 86 800 es 900 84 980 u 1000 12 1001 
CJl 80 1023 11 1033 ,, IOU 78 10H 19 IOSO 
CR 80 lOS' 12 10S9 8l 1100 8l 1200 u 1HO 
CR as 1400 .. 1SOO 92 1S10 100 IS SO 

OT 1 1600 2000 lllO 27SO 2110 2870 2000 
liM 4 1.0 uoo . oas 199S .oss 2031 oas 2100 
~ 9 . 91 ' 10 2 so lSSO 20)1 

UPSTRIWt OP AAVM<»W CIUIEX 
PLOWS >.RB IUIDUCL1> TO OUA!l'flT't THAT WOUU> STAY Wl 'I'1UII CHAICI&L Alit) 
R1 CJn" OVQ&A:;l( 1'11RU 8St 1 00£ PLOOf 111 U!:PT 0'/Dai.I:X A':' IUU DC E 
WOULD STI LL 8£ W t.B)"'T OVJal&\.•;x AT 1'111S X·S£iC 811!' 1'11K CR~W IlL 
IS HICH&R 1'111.11 1'11£ CHAII:Itt. CKSf!L, SO 7148 0\I"!:RIA.I:X PLOW WOULD IK 
OVPLA::t> A':' A HtCH&R lll.llV 'MWI 7148 CKSIU. Al:t> PLOWU.IC 11:':'0 TH& 
awe:tL, SO IT IS OMi r.IZ> 1'11<»< THI! TOTAL Pa.otf AT 1'111S X St.'\';. 

X1 9 .91 )0 199S 20)7 200 200 200 
X2 l S 
Cll 96 . 0 1000 u.o 12SO 87.0 1)18 86 . 7 1Sl6 86 . S 1600 
CR 86 0 1663 857 1700 8S.7 1710 IS . c 114S IS . < 1800 
CR as ' uu Ul 1900 ss . s 192S 8<. S 199S 81.0 2000 



Run O..~o . 18::0V97 Run 7lao . 1l : SO. S7 IIXVonlon : 6 S2 O..t" VI lo a SCAI'C8?S DA7 PA90 H 

CR 80 . 0 2003 78 0 2006 76 . 0 2009 ?4 8 20H '~ ~ 2020 
CR 76 . ? 2027 ., . ) 2031 8).0 lOB es.s 20)7 8?.1 2050 
CR 88 . 7 2092 90.1 2100 92 . 0 2126 92 . ) 2U2 100 2)00 

IIC o.s 0.9 
l.'T 998 9 .10 9 . 10 1800 2031 

DIS EDC& OF AAYMO:/D CR ROAD 8RJDO£ 
XI 9 . 98 28 200) 2031 100 100 100 ·0.2 
X) 10 8S s 87 . 7 
X4 I 88.0 I ISO 
CR 92 . 0 990 88.0 1)78 86.7 1Sl6 8S 8 1600 8!> . 8 1663 
CR 8S.7 1700 85 . 7 1110 u .• 174S 8s. • 1800 8~ . 9 IS H 
CR 86 . ) 1900 86 . 5 192!. 87 . 9 2000 87.6 200) ?9 .; 2006 
CR 78.) 2009 7S 8 20 14 76 . S 2020 17.7 2027 78 ) 20)1 
CR 87.9 203) 88 . 5 203? 88 . 1 20SO 897 2092 90 1 2100 
CR 92.0 2126 92 . 3 2132 100 2300 

tlll ' .20 1800 .08~ 2003 .0~0 20)1 .085 2)00 
O'T ? 1660 2·f80 2870 )800 2170 2170 2600 
se 1.5 2.6 28 241 ?7 s ?7 . ) 
t:T 9 . 99 9. II 9 . 11 1800 20)1 

U/S EDCB Ol' AAYM0:/0 CR RO.kl> BJtiDOK 
XI 9 . 99 19 19 19 0 2 
X2 I 86.2 8S . 7 IS 
X) 10 as 1 8?9 
liT -:u 990 92 . 0 llSO 88.0 1)78 86 1 
liT 1~16 8S.8 1600 as.a 166) 85 .8 ..,. 1700 8S . ? 174!> 85 . 7 85 " 1800 8S.9 8!>. ~ 
liT 18H 8S . 9 1900 86 ) 192S 86.S ..,. 2000 87.9 200) 882 87.6 200) 88.2 86 2 
8T 2031 88 . ) 86 . 0 20)1 88 . ) 78.) 20)) 88 . 3 87 . 9 
8T 20)7 88.~ 20SO 88.1 20')2 89 7 

I :II • O.IS 1100 o . o8s 199< 0 . 04S 2046 .o8s 2120 
tlT 10.00 9 . 10 10 so 1800 2046 

X•S£C 22 OY 1971 SVRVKY 
XI 10 .00 20 1994 2046 ~0 so so 
Xl IS 
CR 92 . 0 990 89 . 0 1300 88 . 0 u so 86 . 7 1Sl6 8S 8 1600 
CR 8~.7 1700 8S.8 1802 8S.6 18)1 8S . 2 18Sl 82 . 9 1882 
CR 8l 2 1982 82.9 1994 77 . 7 2006 76 2 2011 ?7 ) 2018 
CR 77.7 2031 82.1 20, 6 89.) 2070 98S 2089 100 . 6 2120 



lhm D.> to . 18110V97 Run Tlao. 1l . SO : S7 KKVoulon : 6 . S2 04to t' llo : S<:APC87~ DJ.T 

IKutQ • 1 . nii!:RCPOR£ FRIC'TIO:f LOSS (Kt.l IS CALCUI.-'T£0 AS A ~:cTIO:l OF 
PROFILE TYPE. WWIC1t CAll VARY FROM R£AC1t T'O R£AC1t. SEE OOC\DCil::'fATIO:I FOR 
DETAILS . 
Fthlt DIS11UBUT10N F'Oit S&CIIO• 4 . 6~ C'lfS£1.• 22 . 06 

STA• 1997 . 2124 . 
p~ 0• 100 . 0 
A!UtA• ~U . 9 

VIU.• 5 . 9 
DBr.t!• 6 . 6 

FLOK DISTRl iWTlOI~ FOR S£Ctl0• 4 . 67 C'lfSI!t.• 22 . ~5 

STA• 2007 211 < . 
PER 0. 100. 0 

A.IUtA• 6U . I 
VIII.• S . ( 

DI!Pnl• 6 . 4 

t"l...W DISTRI IWTIO:I t"'R Slla:O• 4 . U C'ltSEl.• 24 . )0 

STA• 873 . 900 . 9)9. 110) . 1118 . u :u . 11!18 . 1166 . 
P1>lt o- 0 . 1 0 1 83 . 2 

AlUlA• 9 . 5 l) 7 1086 . 0 
VB!.• 0 . ) 0.) 2.7 

DBP'Ml 0 . < 0 ' 7 . 1 

f'thlt DI STitiiWTIOII FOil SllCI:O• 4 . 90 

STA• 1775 . 19)). US). 197) . 
pp 0• S . 1 5.7 ) . ) 

AAIIA• 210 . 6 104 . ) 100 . ) 
VBL.• 0.8 1.9 1.8 

OBPnl• 1.) S . 2 s.o 
Pthlt OISTRliiVTIOil t 'OR SIC::O• s ss 
STA• IS86 . 

PER. 0• 
All. £A.• 

Vl!!.<o 
OIIPnl• 

16SO. 
s . 8 

92.S 
2 .2 
l.S 

1670. 1700 . 
s 2 11.6 

57 . ) 108 . 4 
) . 2 3 . 7 
2.9 ) 6 

1.2 0 1 0 .2 0 . ) 2 . ( 
u .o 7 . S 10.7 I< .0 liS 7 
1.0 0.6 0 s 0.7 0 7 
2.8 1 2 0 . ) 1 8 1 7 

C'lfS£1.• 2< . 11 

2000 . 202) . 2067 . :uoo 
) . 7 s.o • • . 1 11 . s 9 ) 

90.9 101. s )52 . 9 2U . O 221. s 
1. 4 1.7 ( . 7 1. -t l.S 
) . 4 ••• 8 . 0 2 . 1 2 2 

C'lfSEL• )6 . )6 

1720 . 
7.7 

72.) 

17)5 . 
3 . 9 

4 ) . 0 

2020. 2070. 

3.7 ).2 
) . 6 2 . 9 

S . l 60 . 4 
161.1 )4) . 7 

1 1 6 . 1 
0 . 6 , l 

12)6 . 1550 
12 4 

566 . 1 
0 8 
1 .8 

2)00 . 2)70 . 
6 . 2 

1)1. 6 

1 ' 2 . 2 

P490 16 

1SS6 . 
0 1 
S. < 
0 s 
0 9 

2)76 
0 2 
7 ) 
0.9 
1 I 
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Run o.tte : u ::ovn Run Tlao : l) ; SO : S7 

sroro 
0 
TIK£ 
St.OP£ 

DBP"n4 
01.08 
VLOB 
Xt.OBI. 

CWSBL 
()CH 
VC'H 
XLCH 

P~ DlS'n\%811'1'1~1 FOR SBC'I:O. 

S1'A• 

"~ 0 
AR.V.• 

vt!L• 
DBI'nl 

lOl l. 2093 . 
100 . 0 
565 . 1 

3 . <1 
7 . 6 

t'~ 01 S'n\1811'1'1~1 .'OR St:C'IX>• 

STA• 2015. 2051 . 
P&Jt 0• 100 . 0 

AR.&\• )97 . 3 
VBL• , ,9 

DBI'nl· 11 . 0 

I'~ 0 1S'n\1811'1'10:1 FOR S£a.'O• 

STA• 2003 . 2049 . 
P£R 0 • 100 . 0 
ARI!A• 389 . 8 

vt!l.• s. 0 
DBI'nl• 8 . 5 

t't.OW 01 S'n\1811'1'10.~ FOR Sf!Ct,'O• 

S1'A• 
P£R 0• 

ARV.• 
Vlll.• 

DBI'nl• 

2000. 2063. 
100 . 0 
4)8 . 1 

••• 7 . 0 

Pt.OW Ol t'MtliWTI O:I .'OR SEC'IX>• 

STA• 2002 . 2032 . 
P&Jt I>- 100 . 0 

AR.V.• 247 . 6 
VEL· 7 l 

DBI'nl• 8 . 3 

CR1WS 
(!ROB 
V'ROB 
Xt.OBR 

6 . 14 

6 . 32 

6 . 17 

7. <4 5 

8.17 

IO<Vouion : 6 . 52 D.tto FllO; SC'AP<:87S . D.'':" Pogo 18 

WSil:t.X £C HV Ht. Ot.OSS l.• B.M'X &1.£V 
A t.OB AC'H AROB VOL N A R·BAI:X ll:t.EV 
X:IL )():<:1( X:.""R WT!I El.Hlll S$TA 
ttt1Al. lOC 1CO::T CO!Wt TOI'?flO t::l>ST 

CWS£1.• U .H 

CWS£L• <l . H 

CWSU• 45.)9 

C"'I'S£1. so so 

CW$11.1.• 59 . 14 
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Run O.to 18HOV97 Run Tl .. : l ):~O:S1 IOCVoulon . 6 . S2 D.Jto t' l1o SCAPC87S. OAT 

Jl 1CH£CX u:o tiHN JOJR ST1tT KJio•nuc HVU:S 0 W$&1. F'Q 

) 00010 21 s 
J2 IIPROI' JPL.O"'" PRI'VS XSIX:V XS£CH I'! I ALt.OC JMf CH!IIH I"':AAC£ 

2 · 1 

JHI..JlO • 1. TH~U 1'1ilCT10:1 LOSS CHI.) I S CAt.CUU."M!D AS A P\r.:<:TION OJ' 
PRO.'JLE TYPB. KHICH CA>l VAAY PROM R&ACH TO RV.CH . St& OOC1J)(£::"rATJO:I I'¢R 
DBTAJ LS. 
PLOW OJSTRiauTl<ltl I'¢R S&e:;Oo ' - 6~ CWS&L- 2) 82 

STA• 1991. 212( 
PO 0• 100 0 

AAEA• 7968 
VEL• 6 . 6 

O&PTH• 6 . ) 

PLOOf OJST1UauTJOII 1'¢11. S~IO• 4 .67 

STA• 2007. 211 4 
PER 0• 100 . 0 
AAEA• 813 9 

VRL• 6.S 
OIPTH• 8 1 

PLOW OIST1UauTJOII f'OR SEaiO 4 82 

STA• 661 9SO. 110) . 111>6 
PER 0 •- 2 . 8 67 9 ) 0 4 . S 
AA&\• 264 2 1 )C9 .2 16S .; 236 2 

VEL- 0 6 2 . 7 1.0 1.0 
DEPTH• 0 9 8 .8 2.6 ) . , 

fLOlf OJSTRUWTJO:I I'()R S£010• 4 .90 

STA• 17)7. 1900 
6 s 

1933 . 19Sl . 
PllJI 0• 
U&\• 

V&L• 
O&PTH• 

362 s 
0 ' 2.2 

l 2 
131. s 

1.) 

' 0 

4 . 8 ' · S 
1)6 .1 1)2 . 7 

1.8 l 8 
6 • 6 . 6 

CWS£1.• 

CWSBL-

12)6 1SSO 
21 s 

1106 . S 
1.0 
) . S 

CHSIU.• 

197) . 2000. 
) . 8 

H .26 

26 02 

IUS . 
0 ) 

42 .2 

0 ' 0 4 

26 . )9 

202) 
4 .S 

1H . 6 1H. 8 

2061 
)S.2 

, 24 . 1 
l.S 1.1 4 ' s .o 6 . 0 9 6 

2100 
3 .8 

119., 
1.7 
).6 

2200. 2300 . 2)70 . 
8.s 

26< . , 
12 .2 12 . 4 

)18 4 )8) 4 
1 7 1 1 1.1 
) 8 ) 8 ).8 

P.\00 

240). 
o.s 

2S.8 
1.0 
0 8 

20 



Run O.lO : 181i0Vi7 Run Tlao : ll : !>O: S7 IO(Vonlon : 6 . ~2 O.t• l'llo : ~APC8?!> OAT 

S£010 OllPni ('If$£!. CRIWS W$£1.1( EC 
0 01.08 ()C'H OROB AL08 AC1i 
TJ KE VL08 VC1i VJl0 8 )(}11, XI~ 

St.OPil X LOBI. X LaC Xt.OBR JTfUAt. IOC 

fLOW OJ STtU BVTI~I •"'R St:C'IiO• S. !>S C'lfSilV. 

STA• 1!166. 16!>0 . 1670 . 1700 . 1720 . 
7 . 7 

106 . 9 

17lS . 
4 . S P&Jl 0• 10 . S 6 . 0 ll . S 

AABA• 217 . 6 91.9 160 . } 68 9 
VBL• 2 . S ) .4 ) 8 ) 8 ) . 4 

OEPni• 2.6 4 . 6 s.) S . l ~ . 6 

FLOlf OJST1U811'1'J~l FOR SEaiO• S . 90 CWSBt.-

STA• 1Sl8 . 1S40. 1S70 . 1S72 . 199'>. 206S . 
PER 0• 0. 1 s.o 0.1 2 . 4 92 . S 
AREA• 2 . 6 81. ' 2 . 6 67 . 4 S45 . 1 

Vllt.• 0 . 8 I 8 0 . 8 1.0 • 9 
D£Pni• 1. 4 2 . 7 1. 4 0 . 2 8 . 5 

P\.C)Ijf OJ STit I IWf I ~I FOR S£0:0. '>93 cwsm.-

STA• 1467 . 1469 . 
0 . 1 

H92. 
6 . S 

1494 . 1939 . 
PI!R Oa 

AA&\• 
VEl.• 

OBPni • 

) . ) 
0 . 8 
1 8 

829 
2 . 3 
) . 6 

P\.C)Ijf 0 I STit IIWf I 0:1 POR S £0:0. 

STA• 1690 . 1719 . 
Pat 0• 100.0 
AA&\• 6SS . 2 

VEL• ~ . 4 

OllP'nC• 7 . 9 

~ OISTitliW1'1~1 FOR S£0.'0• 

0 . 1 9) . ) 
) ) 56!> . 4 
0 . 8 < . 8 
1 8 7 . 1 

S. 9S 

S.99 

STA• 171) . 17)0 . uso . 19SO. 
PER 0• 0.1 l.S 14 . 8 77 . 1 

AAEA• 24 . 8 ()0 . 6 lS8 . 8 642 8 
V~• 0 I 0 . 1 1.2 l . S 

OI!Pni• 1. 4 ).6 ) . 6 10 . 7 

a.'S St.-

cws.n.-

2010 . 20SO . 
4 . 4 

12). s 
1.0 
).1 

HV HL OLOSS 
AAOB VOl. TWA 
Xh"R h'nl BU<W 
J~n' CORAA TOPWIO 

}8 . 09 

1760. 
} 9 

1900 
( . 1 

2)} . 0 77 . ) 

2020. 2070 . 
7 . 7 H . 2 

)11.2 428 . 0 
2 . 6 0 . 9 1.) .. . , 
) • 1 1.7 2 6 8 7 

41 71 

4 2 . 09 

42 )) 

C) . 09 

207S . 2079 . 
2 . 0 0 1 

64 . 7 4.6 
0 .9 o.s 
2 . 6 I 0 

P•o• l1 

L- IWI)( EU:V 
R- IWIJC £UN 
SSTA 
flJrost 
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R\1n 0, l o : 181.'0\197 Run ~lao , 1l : S0,~7 HXVoulon : 6 . ~2 D.lto Pl1o : SCAPC87~ OAT P400 2~ 

S£0·'0 OBI"nn CWSBl. CRIWS WSBUC D:: KV HI. 01.0$5 1.- BA:IX llU:V 
0 Ot.OB OC'H OROB AL08 ACH AR08 VOL 1"'fA R- &A:I'K EUN 
TU<I! VLOB VCH '11108 lQII. Xl~ XliR WT'/1 £LHW SS'TA 
SLOPE Xt.OBI. Xt.C'H XLOBR I TRIAL IOC lCOil'T CORAR TOPKIO g::t>ST 

J'L()W OIST1t18Vtt0.:1 FOR SEOK>• ' 82 CWSRLoo 26. 10 

STA• S11. 900 . 9SO . 110) . 1166. 1236 . 1SSO 1111. 
P£Jt 0• ).1 1.7 62 . 4 ) , ( 4 . 9 2) 4 1.1 

AAI!A• 3S6.9 1)2 .7 USl.S 208 ) 28) 8 1)20. 4 1S6 . l 
VBL• 0 5 0 . 8 2 . 6 1.0 1.1 1 . 1 0 ' OBI"nh 1.1 2 . 1 9 . S ) . ) L1 4 .2 0 .7 

PL()W DIST1t18UTION F'OR SEIC':.'O• 4 . 90 CWSIII.• 27 . 0) 

STA• 1716 . 1900. 19)) . 19S) . 1973 . 2000 . 2023 . 2067 . 2100 noo. 2300. 2)70. 2H1 . 
P£Jt 0• 7 . 9 ) , 4 4 .S 4 . ) 3 .8 4 , ) 31.9 < . 0 12 .9 I 3. 1 9.0 0 8 

AREA• <1) . 0 152 .5 149 . < 145 4 151 .8 1Sl . 4 452 . 1 140 9 •U2 1 447.1 309 . S S9 . 0 
V£1.• I 0 1.4 1.9 1.8 1.5 1 'I . ) 1.7 1 8 1 a 1.8 0 .8 

DllPTH• 2 . 6 4 . 6 'I . S 7 . ) S. 6 6 . 7 10 . ) 4 . ) ••• <& .S ' ·" 0 .8 

FL()W OtSTRIBVtl~l F'OR St:OK>• s .ss cwsm... )8 . 69 

STA• 134) . 1610 . 1UO. 16'10 . 1700. 1720 . 17)~ . 1760. 1850 1940 . 2020 . 2070. 
PER 0• ) , ) 8 . 4 6 . 0 11.) 7.5 4 , ) 4 . 2 ) 7 ). ( 7 . 3 40 . ) 

AREA• 140. 1 167 . 6 10) .8 178 . 2 1111.8 ?'18 92 2 20'1 0 19'1 0 29~ 1 4S'I . ) 
VEL• 1.4 ) • I 3 . 5 ) 9 3.9 ) s 2 . 8 I I I 1 l.S ) 4 

OBPTH 0 s ' 2 ~ . 2 s 9 S. 9 s .z ) . 'I 2 . 3 2 . 2 ) 7 9 . ) 

PL()W DlST1tl8Vtl~l F'OR S£0..0• S. 90 CWSI!L• 42 . 20 

STA• 15)8 . lS40 . 1)70 . IS72 . 1940 1995. 2065 
PER 0 • 0 1 S . 9 0 . 1 0 0 ) .8 90 2 
AA&A• ).6 95.9 3. 6 1 1 9) . 4 576 5 

v&L• 0 . 9 2 . 1 0 . 9 0 6 1.4 5 . 3 
DEPTH• 1.6 ).2 1.6 0 . 0 1.7 8 . 8 

PL()W OIST1tl8UTI~I YOA SEeK>• s.u CWSI!I.• 4261 

STA• 1467 . 1469 . U92. 1495 . 19)9 . 
PI:!R O• 0.1 7.) o. 1 u .s 

AR&A• "·" 9•1. 9 ' ·" 607 . ) 
v&L• 1.0 2.6 1.0 S.l 

O&PTH• 2 . 1 4 . 1 2 . 1 7 . 4 



Run O.to ; 181;()1197 Stun Tl .. : 1);~0,~7 IOCI/oulon , 6 . S2 O.to Fllo : S<:APC8H OAT 

SEOX> 
0 
'\"IH£ 
SLOPt: 

OIIPnl 
OLOB 
VLOB 
X LOBI. 

~SeL 

OCH 
VC1I 
XI.CM 

Y1..0W OlST1UIW1'lON 1"011. SCO:O• 

STA• 1689 . 1779. 
P£R 0• 100 . 0 

ARtlA• 707 . 1 
\1£1.• ~ . 8 

OBPnl• 8 . 2 

PLOW 01 STIU BU1'I O:l I"'R SEC'!lO• 

STA• 1708 . 1720 . 17)0 . 
P£R 0• 0 . 0 0.1 

C1UWS 
OROB 
VROB 
XL08S\ 

S. 9S 

S. 99 

18SO . 
1.8 

WSE.I.X EC If'/ 
AL08 AC11 AA¢8 
Xlll, )Q;ai x.mt 
l'MtlAL roc ICON'T 

CWSill.• U . H 

CWS£Lo 43 . 86 

19SO. 2010. lOSO 
17 . ) 72 . 8 !>.) 2.6 

ARilA• ll . S 28 6 S22 . 6 HS . S 688 . 8 1~4 .2 8). 9 
V£Lo 0 . 0 0.1 0 1 1.) ).6 1.2 1 l 

08Pnl• 0 . 9 2 . 9 4 • 4 . 4 11 . s ) 9 
) ' 

PLOW OlSTitliWTlO:f FOR SllOlOo 6 . 12 CWS£1.• u . ~l 

STA• 2001 . 20S9 . 
PltR 0 • 100 . 0 

ARBA• ~91. s 
VIU.• S.7 

0111'1'11• 10 . 2 

PLOW OtSTitUUTlO:l I"'R SE!Ch'O• 6 . H CWSEL• 4!> . 20 

STA• 2011. 2093 . 
pp 0• 100 . 0 

AJI.IlA• 789 . 1 
VEL• 4 .) 

081'1'11• 9 . 6 

FLOW 0 l STit l8U1' l 0:1 FOR SEC'!lOo 6 . l2 CWS&L• H.O~ 

STA• 17Sl. 198). 20S1 HSO . 2491 . 
P£R 0• 1.9 93 8 4 . 2 0 . 1 

ARBA• 96.7 491.6 188 . 4 9 . 2 
V£1.• 0.7 6 . 4 0 . 8 0. 4 

OI!P111• 0 . , 13 . 7 0 s 0 2 

HI. OLOSS 
VOL ~~~ 
wn: &LXIII 
CORAA TO !'?flO 

207S . 2081 
0 . 1 
8.7 
0 6 

1 ' 

1'400 26 

L • II.A::X &LIN 
St·B.A:r,; BU!V 
SSTA 
tl:IDST 



Run 04lO : 18!lOV97 Run TI&O ; 1l : SO , S7 KHVouion : 6 . S2 D.\to t'l1o ; S<:APC37S OA":' 

W'SitU( EO HV HI. OLOSS 
AL08 ACH AAOII VOL. 'MCA 
X}:Z,, X: :eM Xl:lt wn: &U<u: 

SltCIIO 
0 
'l'lH£ 
SLOP£ 

OEI"'m 
01.08 
VL08 
X LOBI. 

C"ri'S£1. 
OCt! 
VOl 
XLCH 

CJtlWS 
ORO& 
VROB 
XL08R I1'1UAL lOC tCOin CORAR 10~10 

Pt.OlC Ol Si'R l iWTIO:I I'OR SllCIIO• 6 .17 CWS&t.• ~8 . )( 

STA• 1 S66 . 
PER 0.. 

AAI!A• 
VEl..• 

Olll"'m• 

1S80 . 
0 . 0 

1670 . 
2 . 2 

120 . 8 2 . ) 
0 . 2 0 . 6 
0.2 1.) 

YL()W OISi'RliWTlO:I P'OR S£010• 

STA• 1774. 2000 . 206) . 
PER 0 • ).9 90.2 

1?00 . 1800 . 1900. 200) . 2049 . 
2 . ~ 11.) 1) 9 18.S Sl.8 

82 . 3 ll9 . 2 384 . 2 ' 62 . 6 Sl6 . S 
1.0 1.1 1.2 l.) ) . ~ 

2.? ) . 4 ) . 8 • . s 11.2 

7 . 4S C'ltS£1. Sl . Ol 

2100. 2SS1 . 
4 . 4 l.S 

ARI!A• 1S9 . 3 S97 . 3 101 0 S8 . 2 
VJU.• o.8 s 1 

O&Pnl• 0 ? 9 s 

Pt.Olf OlSi'RliWTlO.': FOR S£010· 

STA• 2002. 20)2 . 2132 . 
PER 0• 96 . 4 0 . 2 

ARI!A• 309.2 8.9 
VBI..• 9 . 7 0 . ? 

OBI"'m• 10 . ) 0 . 1 

Pt.Olf 01 Si'R r IWT 1 ON P'OR S £CliO' 

STA• 1809 . 191) 
.; .o 

101 . ? 
PER 0• 
AAI!A• 

VBL• 
01Wf1t• 

1.2 
1.0 

S. l 
!12 9 

1. 4 
l.S 

1986 . 

FI.OW 01STIUIWT10:1 FOR Stci:O• 

STA• 1822 . 1900 . 2000 . 
PER 0• 1.8 8 . 4 

1.) 0 . 9 
2 ? 0 . 1 

817 C'ltS£L• 

2200. 2212 . 2232. 
2 ) o . s 0 ) 

47 9 9 .1 9 . 1 
l.S 1.6 1. 1 
0 . ? 0 8 o.s 

9 .13 C:WS£1..-

2000 . 2042 • 
0 . 7 90 . 0 

18 . 1 330 < 
1.2 8 . 1 
1 ) 7. 9 

9 . 86 CWS£1..• 

20S9 . 2100. 21)0 . 
78 . 8 ? . ) 2 . S 

AAitA• ss.8 1S8 2 341 . 9 101 . 7 47 . 4 
VBL• 0 . 9 1.6 6.9 2 . 1 1.6 

OEI"'m• 0 . 7 1.6 S . 8 2 . S 1 6 

61.19 

2282 . 
0.) 

12 • ., 
0 . 8 
0 ) 

?8 09 

81 48 

2UO . 
l.l 

U . 6 
0 . 9 
0 . 7 

P090 27 

l. • aA::X ll.U.'V 
R· aA::X EUlV 
SS'TA 
Q:OST 
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RUJ\ D.3to : 18I:OV97 Run Tl .. ; 13 : 50 : ~7 IOCVoraion : 6 . ~2 o.no Pl1o : SCAI'C87S . OAT P•go 29 

IHI..l:O • 1 . TIHlRllFORB F1UC1'I~I LOSS CHLI IS CALCVJ..AT&O AS A F\r.~I~I 01' 
PROI'IUl TYP£. l<IUCK CAll VAJI.Y f'ROX REACH TO lti!ACK . S£'8 OOCU>U>:I'TATI~I FOR 
OllTAILS 
PLOOf Dls:"RIBUTI~I FOR SEC:IO' 4 . 6~ CWSBL• l~ 42 

STA• 1990 2124 . 2214 . 2414 . 
P&R 0• 87 . 4 0 . 7 S. ? •. s 

ARIA• 1006 . 0 S3.~ 284 . 4 lS3 . 1 
V1CV 7 . 2 1.1 1.7 l.S 

Ollf'T11• 7 . 6 0 . 6 1.4 1.2 

PLOOf OISTRHIIITI~I t'OR S£010• 4 . 67 

STA• lOOS . 2114 . 23U . ll?l. 
PER 0• 69 . ) 0 . ? 2 . 6 2 . 1 

AREA• 968 . 6 49 . 9 " ·' 78.) 
Vll:L• S. 9 1.2 2 . 1 2 . ) 

D£P'T11 • 8.9 O. l 1.7 1.9 

PLOOf DISTRIBUTION FOR SEC:IO• 4 . 82 

STA• 419 . 800. 900 . 9SO . 
Pl:R 0• 3 . 1 ) . 2 2 . 2 S<. 2 

AJI.£A• 490 . 4 )06. 7 187 . 1 1619 .8 
VI!L• o.s 0.9 1 0 2 8 

O£P'T11 • 1.) ) . 1 ) . 7 10 6 

PLOOf OISTRIBUTI~I FOR S£C:IO• 4 . 90 

STA• UO<. 

26)0. 3017 . 
1.7 

178 . s 
0.8 
o.s 

CWStn.• 26 . S1 

2<14 . 26)0 . 30SO . 3130 . lHO 

1103 

10 .S u .s 0 9 0 . 2 
)91.9 S94 . 1 61.2 31.? 

2 . 2 1.9 1.) 0 . 6 
1.8 1. 4 o . 8 o. ) 

CWS£1.• 27 . 79 

11S8 . 
3.2 

234 . 9 

1236 . 1SSO. 1922 . 
3 . ) 

<82 . 4 
s. 9 2<1 . 9 

401.9 1661.8 
1.1 1.2 1.2 
< . 3 s. 2 s ) 

C:WSBL• 28 . 10 

2000. 202) 2067 . 
27 , 3 .8 • . 1 

0 6 
1 ) 

2200 
1) 6 P&R 0• 

AAI!A• 
Vat. 

1900 
9 9 

?1S . 8 

197) 
4 . 0 

167 . 0 

!'))) . 

3 . S 
188 . 0 

1953 . 

' 2 171 . 0 180 . 8 1?8 . 2 '"·' 4 . 6 

2100 
(.) 

1?6 . !> S<9 8 

2300 . 
n .8 

SS4 . 8 

2370 . 
9 ') 

384 . 9 

2S02 . 
1.8 

170 . ) 
1.1 1.~ 

D£P'T11 1.4 S . 7 

I'LOOf OISTRIIWTIOO FOR SllCIIO 

STA• 1094. 

2 . 0 
8 . S 

s.ss 

2 0 1.7 1.9 
8 . ) 6 . ., 7 . 7 

CWSBL• )9 . 78 

1670. 1700 . 
S.9 10.6 PID\ 0• 

AJI.£A• 
VRL­

Ol'!P'T11• 

us . 6 210 . 9 

16SO. 
8 . 8 

211.2 

1S70 . 
) • 1 

4)8 . 1 

1610. 
) . 8 

141 . 2 

1720 . 
7 . 1 

140 . 6 
0.6 2 . ) ) . ( 3 . 9 ,.2 4. 2 
0 . 9 3 . S ~ . ) 6 . 3 7 . 0 7 0 

11.4 

17)S 

"" 9(.2 
) 9 
6 ) 

2 . 0 
S. ) 

1760 

' 6 119 s 
) . 2 
' 8 

2 0 2 1 2 . 0 0 .9 
s s s .s s.s 1.) 

UlO. 1900 . 2020. 2070. 
) . 7 4 . 0 101 ))9 

229 . 6 239 . 6 S13 6 Sll . S 
1 ) 1.4 1.6 s s 
3 ) ) • ' . ) 10 3 



0 

"' 

• ... 
~ 

<: 
0 

• 

~ 
.... 
"' 0 

"' 
"' 

• J 

c3 

-"' .... .... 

"' "' "' 

0 .. 
"' 

.... .... 
"' 

0 .... ... .. 

0\. •, 100 

.... ... 

., .. 

"' ,.. 
.... 

0..., "11 001 

OOW'\_, o .... .... .. 
"' .. 
"' 

.. 
"' .. .. 

"' ... 
"' 

,... __ y 

.... .. 
"' .. 

.. 

..; 

"' "' .. 
.... ... 
"' ... 

.... 
"' .. 
... ... .. 

,....oo-

0000 

"' 



Run Dato , 181:0V97 Run Tlao: ll : SO : S7 IOCVonlon: 6 . S2 Dau Pllo : SCAP<:81S . OAT 

S£0:0 
0 
TI K£ 
SLOP£ 

OtlP'nl 
01..08 
VL08 
X LOlli. 

CWS&l.. 
OCll 
vet~ 
Xt.Ctl 

CRIWS 
OROB 
VR08 
XLOBR 

f'LOW Olsn\lBUTIO:I POll SCQ:O• 6 . U 

STA• 1S7S . 1620. 176S 18l2. 
PtR 0• 0. 1 2 . 9 2 . 4 
AAEA• 16.9 181.2 117.2 

Vln.· 0 . ) 0 . 7 0 . 9 
0£P'nl• 0 . 4 1.2 1.7 

f'LOW Olsn\lBUTIO:I POll S£0/0< 6 . 32 

STA• 1658 . 1800. 1871 1967 . 
Pl!R 0 • ) . 4 <. 1 S. ) 
AREA• I S4 . 9 1)8 . 2 182 . 4 

V£1.• 1.0 1.) 1.) 
O&P'nl• 1.1 1.9 1.9 

PI.OW 01S11U IIU':"IO:I POR SBIC'h'O• 6 .77 

W$EU( !(; HV HI. 
AI.08 ACt! AR08 VOL 
xm. X1;<:1l Xl:lt Wftl 
IT1U AI. IOC I CO: IT CO RAil 

CWS£L• 46 7S 

uoo . 19)) . 1990 . 2011 
1.4 0 I 0 ' 0 .9 91.) 

8S . O 16 . S S9 .8 42 . 0 916 . ) 
0 . 7 0 . 4 0 . 6 I 0 , , 4 
1.2 o.s 1 0 2 0 11.2 

CWSIU.• ' ' ·' s 
2015. 20S1. 2200 . 2269 . 

1.2 63 . 8 4 ,) l . S 5 . 4 
!>4 . 7 S42.0 19c .6 130 5 178 . 2 
1.0 5 . 2 1.0 I 2 1.) 
1.1 1S . 1 1. ) 1.9 2 2 

C".CSIU.• 49 . 08 

STA• 1S31 
P£R 0• 
AARA• 

V¥1.• 
O&P'n(• 

1670 . 1800. 1900 . 2003 . 2049 . 2100 . 
) . ) 

1))., 
) 6 14.7 14 2 18 . ) 44 .2 

2H S 
1.6 

210. 3 517 . 2 4S7 . 9 S38 S S~O . < 20) ., 
0.8 1 . ) 1. 4 1 s ) . 6 1.1 0 . 4 
1.6 ( . 0 4 .6 !>.2 12 .0 2 6 0 6 

PLOW OISTRI811TIO:I POR SEICt:O• 7 4!> CWSIU.• S< 19 

STA• 1697 . 1900 . 1990 . 2000. 206l . 2100 . 2169 2670 . 
P&ll 0 • <.2 s.o 1.9 '*·' S. 7 3 . 7 1.2 

AARA• 215 1 188 . 8 45 0 610 . 9 144 .2 138 . 6 261.2 
V&l.• 0.9 1.2 1.9 S. 2 1.8 1 . 2 0 . 2 

ORP'nl• 1.1 2 . 1 4 . 5 10 . 6 ) . 9 2 . 0 o.s 
PI.OW OlSTRlBUTIO:I POR SECNO· 8 . 77 cwsm.- 62 . 29 

STA• 2002 . 2032 . 2076 2100 . 21)2 . 2200 . 2212 2232 
PBJI. 0a 81.1 0.1 1.0 2.) 8.0 1.5 1.8 ) 6 

AREA• 3<2.0 S. l 22 ., 4) . 1 122 . 2 22 . 8 30. 9 67.4 
VaL• 9 8 0 8 1.8 2 . 2 2.7 2 . 8 2.4 2 2 

D£P'nl• 11.4 0 1 0 . 9 1.) 1.8 1.9 I.S 1 ) 

OLOSS t.•W:X £UN 
n«A R- W:X &!.IN 
&Utili SSTA 
TOP'ItiO a:OST 

209) . 

2HO . 2450 . 2S68 
6 . 1 2 . 8 

210 .0 136 . ., 
1.3 0 . 9 
2 . 1 1 2 

2282. :noo. 2307 
0 . 4 0.0 

12 6 0 . 7 
1 4 0 ' 0 . 7 0. 1 

P.aoo 31 
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EXHIBITC 

Metro Water Quality and Flood Management Area Model Ordinance 

Introduction 
Attached is the model ordinance required by Title 3, Section 6 of Metro's Urban Growth 
Management Functional Plan. 

The purpose of this model ordinance is to provide a specific example of provisions 
approved by the Metro CoWlcil that can be used by a city or COWlty to comply with the 
perfonnance standards for Title 3: Water Quality, Flood Management, and Fish and. 
Wildlife Conservation described in the Metro Urban Growth Management Functional 
Plan. Title 3 describes specific perfonnance standards and practices for floodplain and 
water quality protection. It also requires that Metro adopt a Water Quality and Flood 
Management Model Ordinance and map for use by local jurisdictions to comply with 
Title 3. This model ordinance fulfills the Title 3 requirement. It is also consistent with 
Metro's policies in the 1995 Future Vision Report, in the 1995 Regional Urban Growth 
Goals and Objectives (RUGGOs) in the 1992 Greenspaces Master Plan. and in the 1997 
Regional Framework Plan. 

The purpose ofTitle 3 is to protect water quality and floodplain areas. Floodplains protect 
the region's health and public safety by reducing flood and landslide hazards and pollution 
of the region's waterways. This Model Ordinance and Map address that purpose. Another 
purpose of Title 3 is to protect fish and wildlife habitat. Statewide land use Goal 5 
measures, which include fish and wildlife habitat protection, will. be addressed in a Metro 
study that will be conducted within the next 18 months. Title 3 will apply to development 
in Fish and Wildlife Habitat Conservation Areas when Metro's Section 5 analysis and 
mapping are completed. As additional issues are addressed, further regulations may be 
impt)Sed on areas contained within or outside of the Water Quality Resource Area and 
Flood'Management Area Overlay Zones addressed in this Model Ordinance. 

The Metro Future Vision, Greenspaces Master Plan, Regional Urban Growth Goals and 
Objectives (RUGGOs), and Regional Framework Plan identify water quality protection, 
floodplain management, fish and wildlife habitat protection, development of recreational 
trails, acquisition of open space and maintenance of biodiversity as critical elements of 
maintaining healthy, livable commwtities. 

This Model Ordinance, however, only provides specific examples of local ordinance 
provisions for a portion of the issues identified in Title 3: protection ofthe region's 
floodplains, water quality and reduction of flood hazards and the implementation of 
erosion control practices throughout the Portland metropolitan region. Other issues 
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including fish and wildlife habita~ watershed-wide stormwater management, steep slopes, 
landslide hazards and biodiversity are addressed in the December 1997 Metro Regional 
Framework Plan. 

The approach in Sections 2, 3 and 4 of Title 3 is to implement Oregon Statewide Goal6 
and Goal 7. Goal6: Air, Water and lAnd Resources Quality and Goal 7: Areas Subject to 
Natural Disasters and Hazards are addressed by protecting streams, rivers, wetlands, and 
areas adjacent to streams and floodplains within the Water Quality Resource and Flood 
Management Areas. 

Cities and counties are required to amend their plans and implementing ordinances, if 
necessary, to ensure that they comply with Title 3 in one of the following ways: 

Adopt the applicable provisions of the Metro Water Quality and Flood Management Area 
model ordinance and map, which is entitled the Metro Water Quality and Flood 
Management Area Map. 

Local jurisdictions have two options with regard to their adoption of code language and a 
map (either the Metro Water Quality and Flood Management Area Map or a city or county 
field verified map that substantially complies with the Metro map}: 

The code language that describes the affected area prevails and the map is a reference; or 
the field verified map prevails and the descriptive code language is used to correct map 
errors when they are discovered and for delineating and marking the overlay zone 
boundary in the field. This map must be reviewed concurrently with local periodic review. 

The advantage of the first approach above is that the final boundary is determined at the 
time of the development application, based on a detailed survey of the site. If a large scale, 
precise boundary can be mapped, the official map shouJd prevail. This method allows for a 
mot:e ~fficient permit process and more certainty for the property owner. In this case, the 
language is used to correct mapping errors when they are discovered. A map, however, 
should only be used if it has a level of detail and clarity equal to or better than l" = 300 
feet, and has been fi~ld-<:hecked for accuracy. 

Adopt plans and implementing ordinances and maps that substantially comply with the 
perfonnance standards of Title 3. 

Any combination of the above that substantially complies with all perfonnance standards 
in Title 3, Section 4 (see Title 3, Section 3). 

The purpose of the map adopted by Metro is to provide the perfonnance standard for the 
location of Water Quality Resource and Flood Management Areas. Therefore, the map is 
the basis for evaluation of substantial compliance of local maps for those jurisdictions that 
choose to develop their own field verified map of Water Quality Resource and Flood 
Management Areas. "Substantial compliance" means that the city and county 
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comprehensive plans and implementing ordinances, on the whole, confonn with the 
purposes of the performance standards in the functional plan and any fail w-e to meet 
individual performance standard requirements is technical or minor in nature . 

.. 
' . .. 
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Water Quality and Flood Management Area Model Ordinance 

Section 1. Intent 

The purpose of this ordinance is to comply with Sections 1-4 of Title 3 of Metro's Urban 
Growth Management Functional Plan. 

A. To protect and improve water quality, to support the designated beneficial water 
uses and to protect the functions and values of existing and newly established 
Water Quality Resource Areas, which include, but are not limited to: 

1. Provide a vegetated corridor to separate Protected Water Features from 
development; 

2. Maintain or reduce stream temperatures; 

3. Maintain natural stream corridors; 

4. Minimize erosion. nutrient and pollutant loading into water; 

5. Provide filtration , infiltration and natural water purification; 

6. Stabilize slopes to prevent landslides contributing to sedimentation of water 
features. 

B. To protect Flood Management Areas, which provide the following functions: 

l. 

.· 

3. 

4. 

5. 

Protect life and property from dangers associated with flooding; 

Flood storage, reduction of flood velocities, reduction of flood peak flows 
and reduction of wind and wave impacts; 

Maintajn water quality by reducing and sorting sediment loads, processing 
chemical and organic wastes and reducing nutrients; 

Recharge, store and discharge groundwater; 

Provide plant and animal habitat, and support riparian ecosystems. 

C. To establish two overlay zones for Water Quality Resource Areas and Flood 
Management· Areas, which operate contemporaneously with the base zone and 
implement the perfonnance standards ofTitle 3 of the Urban Growth Management 
Functional Plan. 

EXHIOIT C 



Section 2. Applicability 

A. This ordinance applies to: 

1. Development in the Water Quality Resource Aiea and Flood Management 
Area Overlay Zones. The overlay zones restrict the uses that are allowed in 
the base zone by right, with limitations, or as conditional uses. 

2. Development that may cause visible or measurable erosion on any property 
within the Metro Boundary. 

B. This ordinance does not apply to work necessary to protect. repair, maintain, or 
replace existing structures, utility facilities, roadways, driveways, accessory uses 
and exterior improvements in response to emergencies provided that after the· 
emergency has passed, adverse impacts are mitigated in accordance with Table 2 
standards for restoring marginal existing vegetated corridors. 

Section 3. Administration 

A. Title 3 of the Urban Growth Management Functional Plan allows for two methods 
for applying the provisions of this ordinance to applications to allow development 
in the Water Quality Resource Areas and Flood Management Areas Overlay Zones. 
The purpose of this section is to show how lhis ordinance is applied under each 
method. 

Alternative 1 requires the text of this ordinance, including definitions, to describe 
and regulate the protected areas shown on the city/coWlty Water Quality and Flood 
Management Areas map using the map as a reference. 

Alternative 2 requires the city/county Water Quality and Flood Management Areas 
> .. map to describe aryd regulate the areas shown on the map after the city or county 

· has field verified the protected areas on Metro's map and identified or delineated 
those areas, and other Protected Water Features, Water Quality Resource Areas and 
Flood Management Areas the city/county may identify, on the city/county map. 

B. Map as Reference (Alternative 1) 

1. 

2. 

EXHIOITC 

The text provisions of this ordinance shall be used to determine whether 
applications to allow development in the Water Quality Resource Area and 
Flood Management Area Overlay Zones are subject to the requirements of 
this ordinance. 

The Water Quality and Flood Management Areas map shall be a reference 
for identifying areas subject to the Water Quality Resource Area or Flood 
Management Area Overlay Zones. 
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3. Applicants are required to provide the city/county with a delineation of the 
Water Quality Resource Areas and Flood Management Areas on the subject 
property as part of their application. An application ~hall not be complete 
until this delineation is submitted to the city/county. 

4. Wetlands which meet the criteria in Section 10.0.2 shall be subject to the 
standards which apply to the Water Quality ResoW"Ce Areas and Flood 
Management Areas Overlay Zones. 

C. Field Verified Map (Alternative 2) 

' ' 

l . A field verified Water Quality and Flood Management Areas map shall be 
used to determine whether applications to allow development in the Water 
Quality Resource Areas and Flood Management Areas Overlay Zones are 
subject to the requirements of this ordinance. 

2. The city/county shall identify and delineate the areas shown on the Metro 
Water Quality and Flood Management Areas map by: 

a. Conducting a site visit, with the owner's permission, of the property 
where a Water Quality Resource Area or Flood Management Area is 
shown on Metro's map to delineate the resource area; and 

b. Gathering and reviewing other information such as wetland 
inventory maps, aerial photographs and other significant evidence 
submitted by citizens; and 

c. Mapping the specific boundaries of the Water Quality Resource 
Areas and Flood Management Areas on the city/county Water 
Quality and Flood Management Areas map. 

·· 3. The city/county Water Quality and Flood Management Areas map shall be 
amended to add wetlands which meet the requirements of Section 1 0.0.2 
and to correct the locatjons of Protected Water Features, Water Quality 
Resource Areas and Flood Management Areas in accordance with 
Section 10.8. 

D. The city/county shall review the Water Quality and Flood Management Areas Map 
during periodic review as required by ORS 197.633 ( 1997). 
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Section 4. Water Quality Resource Areas 

A. The purpose of this section is to protect and improve the beneficial-water uses and 
functions and values of Water Quality Resource Areas. 

B. This ordinance establishes a Water Quality Resource Area Overtay·Zone, which is 
delineated on the Water Quality ana Flood Management Area map attached and 
incorporated by reference as part of this ordinance. 

(Note: If it has been determined during local public review that the code language 
is to prevail, adoption of these standards as written is appropriate. If a map is to 
prevail, this seer ion should be used for map correction and interpretation. and the 
definition of areas should be by adopting an official map by reference.) ' 

C. The Water Quality Resource Area is the vegetated corridor and the Protected Water 
Feature. The width of the vegetated corridor is specified in the Table One. At least 
three slope measurements along the water feature, at no more than 100-foot 
increments, shall be made for each property for which development is proposed. 
Depending on the width of the property. the width of the vegetated corridor will 
vary . 

. .. 
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Table 1 

Protected Water SloJ)4a Adjacent to Starting Point for Width of Vegetated 
Featuro Type Protect.c2 Wator Measurwments from Corr1dor 

(aoe deflnltlons) Feature Water Feature 

Prfmary Protoctod <25% • Edge of banldul 50 feet 
Wator F .. tunas 1 flow or 2-year storm 

level; 
• ~ted edge 

of T1CSe 3 weUand 

Prfmary Protectod ~ 25% for 150 feet or • Edge of banldul .200 feet 
Wator Foatunas1 moreS now or 2-year storm 

level; 

• Doineated edge 
of TltSo 3 wet!and 

Prfmary Protoctod > 25% for less than • Edge of bankful Distance from starting 
Wator Foaturos1 1so feet5 now or 2-year storm point of measurement 

level; to top of ravine (break 

• Delineated edge In ~25% slope)3. ptus 
of Title 3 wetSand 50feet4 

Socondary Protoctod <25% • Edge of bankfut 15 feet 
Wator Foaturos2 now or 2-year storm 

level; 

• Delineated edge 
of Trtle 3 weUand 

Secondary Protoctod ~ 25%:> • Edge of bankful 50 feet 
Water Featuros2 flow or 2-year storm 

level; 

• Oellheated edge 
of l1Ue 3 weUand 

. 

1 
Primary Protected Water Futures include: all perennia.l streams and streams draining greater 
than I 00 acres, Title 3 wetlands, oaturallalces and springs 

2
S«<odary Proteettd Water Features include intermittent streams draining S0-100 acres. 

3
Wherc the Protected Water Feature is confaned by a ravine or gully, the top of ravine is the bre~k 
in the~ 25% slope (see slope measurement in Appendix). 

4A maximum reduction of 25 feet may be penni ned in the width of vegetated corridor beyond the 
slope bruk if a geo~cal report ~emonstrates that slope is stable. To establish the width of 
the vegetated corridor, slope should be measured in 25-foot increments away from the water 
feature until slope is less than 25% (top of ravine). 

sVegetated corridors in excess of SO-feet for primary protected features, or in excess of 15-feet 
for secondary protected features. apply on steep slopes only in the uphfll direction from the 
protected water feature. 

(Note:. Tile-following meJ!wdology is an alttrnatl'H for the purposes of substanJlal compliance: a 
jurisdiction con meet the ptrforman« standards in Title ) by applying the following method to the 
water quality resource area: for arto.s with uro slope (as measured parallel to the ground) the 
buffer will bt JOfutfrom top of'WOttrwoy ban/c. but for every one percent (I%) slope after that 
point. odd six (6) feet.) 
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D. Uses Pennitted Outright 

I . Stream, wetland, riparian and upland enhancement or restoration projects; 
and fanning practices as defined in ORS 30.930 and farm uses, excluding 
buildings and structures, as defined in ORS 215.203. 

2. Placement of structures that do not require a grading or building permit. 

(Note: City and Counties have the option of choosing to apply the Water 
Quality and Flood Management Area performance standards of Table 1 to 
all structures.) 

3. Routine repair and maintenance of existing structures, roadways, driveways, 
utility facilities, accessory uses and other development. 

{Note: Local jurisdictions may choose to place this subsection - D3 - in 
subsection E as item 3, Uses under Prescribed Conditions. and prescribe 
those conditions.) 

E. Uses Under Prescribed Conditions 

1. Repair, replacement or improvement of utility facilities where: 

a. The disturbed portion of the Water Quality Resource Area is 
restored; and 

b. Non-native vegetation is removed from the Water Quality Resource 
Area and replaced with vegetation from the Metro Native Plant List. 

' , 2 . Additions, alterations, rehabilitation, or replacement of existing structures 
that do not increase existing structural footprint in the Water Quality 
Resource Area where the disturbed portion of the Water Quality Resource 
Area is restored using native vegetative cover. 

. .. 

F. Conditional Uses 

The following uses are allowed in the Water Quality Resource Area Overlay Zone subject 
to compliance with the Application Requirements and Development Standards of 
subsections Hand 1: 

1. - Any use allowed in the base zone, other than those listed in subsection D 
and E above. 

2. Measures to remove or abate nuisances, or any other violation of State 
statute. administrative agency rule or city or county ordinance. 
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3. Roads to provide access to Protected Water Features or necessary ingress 
and egress across Water Quality Resource Areas. 

4. New public or private utility facility construction. 

5. Walkways and bike paths. (Subsection 1.5). 

6 . New stonnwater pre-treatment facilities (Subsection 1.6). 

7. Widening an existing road adjacent to or running parallel to a Water Quality 
Resource Area. 

8. Additions, alterations, rehabilitation or replacement of existing structures, 
roadways, accessory uses and development that increase the structural 
footprint within the Water Quality Resource Area consistent with 
Subsection I. 7. 

G. Prohibited Uses 

1. Any new structures, development, other than those listed in subsection D. E 
and F, construction activities, gardens, lawns, dwnping of any materials of 
any kind. 

2. Uncontained areas of hazardous materials as defined by the Department of 
Environmental Quality. 

H. Application Requirements 

Ap.P.fi~tions for Conditional Uses in the Water Quality Resource Area Overlay Zone must 
provide the following information in addition to the information required for the base zone: 

1. 

2. 

3. 

EXHIOIT C 

A topographic map of the site at contour intervals of five feet or less 
showing a delineation of the Water Quality Resource~ which includes 
areas shown on the city/county Water Quality and Flood Management Area 
map, and that meets the definition of Water Quality Resource Areas in 
Table 1. 

The location of all existing natural features including, but not limit to, all 
trees of a caliper greater than six (6) inches diameter at breast height (DBH), 
natural drainages on the site, springs, seeps and outcroppings of rocks, or 
boulders within the Water Quality Resource Area. 

Location of Title 3 wetlands. Where Title 3 wetlands are identified, the 
applicant shall follow the Division of State Lands recommended wetlands 
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delineation process. The delineation shall be prepared by a professional 
wetlands specialist. 

4. An inventory and location of existing debris and noxious materials. 

5. An assessment of the existing condition of the Water Quality Resource Area 
in accordance with Table 2. 

6. An inventory of vegetation, including percentage ground and canopy 
coverage. 

7. Alternatives analysis demonstrating that: 

a. No practicable alternatives to the requested development exist that 
will not disturb the Water Quality Resource Area; and 

b. Development in the Water Quality Resource Area has been limited 
to the area necessary to allow for the proposed use; and 

c. The Water Quality Resource Area can be restored to an equal or 
better condition in accordance with Table 2; and 

d. It will be consistent with a Water Quality Resource Area Mitigation 
Plan. 

e. An explanation of the rationale behind choosing the alternative 
selected, including how adverse impacts to resource areas will be 
avoided and/or minimized. 

f. For applications seeking an alteration, addition, rehabilitation or 
rep1acement of existing structures: 

1. 

2. 

Demonstrate that no reasonably practicable alternative 
design or method of development exists that would have a 
lesser impact on the Water Quality Resource Area than the 
one proposed; and 

If no such reasonably practicable alternative design or 
method of development exists, the project should be 
conditioned to limit its disturbance and impact on the Water 
Quality Resource to the minimum extent necessary to 
achieve the proposed addition. alteration, restoration, 
replacement or rehabilitation; and 
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3. Provide mitigation to ensure that impacts to the functions 
and values of the Water Quality Resource Area will be 
mitigated or restored to the extent practicable. 

8. A Water Quality Resource Area Mitigation Plan shall contain the following 
infonnation: 

a. A description of adverse impacts that will be caused as a result of 
development. 

b. An explanation of how adverse impacts to resource areas will be 
avoided, minimized, and/or mitigated in accordance with, but not 
limited to, Table 2. 

c. A Jist of all responsible parties including, but not limited to, the 
owner, applicant, contractor or other persons responsible for work 
on the development site. 

d. A map showing where the specific mitigation activities will occur. 

e. An implementation schedule., including time line for construction, 
mitigation, mitigation maintenance, monitoring, reporting and a 
contingency plan. All in-stream work in fish-bearing streams shall 
be done in accordance with the Oregon Department of Fish and 
Wildlife in-stream timing schedule. 

I. Development Standards 

Applications for ·Conditional Uses in the Water Quality Resource Area Overlay Zone shall 
sati~CX the following standards: 

1. The Water Quality Resource Area shall be restored and maintained in 
accordance with the mitigation plan and the specifications in Table 2. 

2. To the extent practicable, existing vegetation shall be protected and lefl in 
place. Work areas shall be carefully located and marked to reduce potential 
damage to the Water QuaJity Resource Area. Trees in the Water QuaJity 
Resource Area shall not be used as anchors for stabilizing construction 
equipment. 

3. 

EXHIOITC 

Where existing vegetation has been removed, or the original land contours 
disturbed, the site shall be revegetated, and the vegetation shall be 
established as soon as practicable. Nuisance plants, as identi tied in the 
Metro Native Plant List, may be removed at any time. Interim erosion 
control measures such as mulching shall be used to avoid erosion on bare 



' ' . .. 

areas. Nuisance plants shall be replaced with non-nuisance plants by the next 
growing season. 

4. Prior to construction. the Water Quality Resource Area shall be flagged, 
fenced or otherwise marked and shall remain undisturbed except as allowed 
in Subsection F. Such markings shall be maintained until construction is 
complete. 

5. Walkways and bike paths: 

a. A gravel walkway or bike path shall not be constructed closer than 
10 feet from the boundary of the Protected Water Feature. 
Walkways and bike paths shaH be constructed so as to minimiZe 
disturbance to existing vegetation. Where practicable, a maximum 
of 10 percent of the trail may be within 30 feet of the Protected 
Water Feature. 

b. A paved walkway or bike path shall not be constructed closer than 
10 feet from the boundary of the Protected Water Feature. For any 
paved walkway or bike path, the width of the Water Quality 
Resource Area must be increased by a distance equal to the width of 
the path. Walkways and bike paths shall be constructed so as to 
minimize disturbance to existing vegetation. Where practicable, a 
maximum of 10 percent of the trail may be within 30 feet of the 
Protected Water Feature; and 

c. A walkway or bike path shall not exceed 10 feet in width. 

6. Stonnwater pre-treatment facilities: 

a. Tht stonnwater pre-treatment facility may only encroach a 
maximum of25 feet into the outside boundary of the Water Quality 
Resource Area of a primary water feature; and 

b. The area of encroachment must be replaced by adding an equal area 
to the Water Quality Resource Area on the subject property. 

7. Additions, alterations, rehabilitation and replacement of lawful structures. 

a. For existing structures, roadways, driveways, accessory uses and 
development which are nonconforming, this ordinance shall apply in 
addition to the nonconforming use regulations of the city/county 
zoning ordinance. 
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b. Additions, alterations, rehabilitation or replacement of existing 
structures, roadways, driveways, accessory uses and development 
shall not encroach closer to the Protected Water Feature than the 
existing structures, roadways, driveways, accessory uses and 
development 

8. Off-site Mitigation: 

... 
' ... 

EXIfiOIT C 

a. Where the alternatives analysis demonstrates that there are no 
practicable alternatives for mitigation on site, off-site mitigation 
shall be located as follows: 

1. As close to the development as is practicable above the 
confluence of the next downstream tributary, or if this is not 
practicable; 

2. Within the watershed where the development will take place 
or as othctwise specified by the city or county in an approved 
Wetland Mitigation Bank. 

b. ln order to ensure that the mitigation area will be protected in 
perpetuity, proof that a deed restriction has been placed on the 
property where the mitigation is to occur is required . 
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Table 2 

WATER QUALITY RESOURCE AREA REQUIREMENTS 

EXISTING CONDmON OF REQUIREMENTS IF WATER REQUIREMENTS IF WATER 
WATER QUALITY QUALITY RESOURCE AREA QUALITY..RESOURCE AREA 
RESOURCE AREA REMAINS UNDJSTIJRB&D IS DJSTIJRBED DURING 

DURING CONSTRUCTION CONSTRUCTION 
Qood Existing CorridQr: 
Combination of trees, shrubs Provide certification by Prior to construction, a biologist 
and groundcover are 80% registered professional or laodscape architect shalt 
present. and there is more than engineer. landscape architect, prepare and submit an inventory 
SO% tree canopy covensge in or biologist or otlru puson of vegetation in areas proposed 
the vegetated corridor. trained or certified in riparian to be disturbed and a plan for 

or wetland delinetttion that mitigating water quality impacts 
vegetated corridor mUJ.s the related to the development, 
standards oftJri.s ordinance. including: 

sediments, temperature and 
Inventory and remove debris nutrients 
and noxious materials. sediment control 

temperature control 
or addressing any other 
condition that may have caused 
the Protected Water Fearure to 
be listed on DEQ's 303 (d) list. 

Inventory and remove debns 
and noxious materials. 

Note: The middle column, being italicized, indicates that it is an option for consideration 
io the development ~v~ process. 

' ' .. 
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EXISTING CONDmON OF REQUIR.EMml"S IF WATER REQUIREMENTS IF WATER 
WATER QUALITY QUALITY RESOURCE AREA QUALITY RESOURCE AREA 
RESOURCE AREA REMAINS UNDJSTURB~I2 IS PISTIJRBED DURING 

DURING CONSTRUCllON CONSTRUCTION 

Ma.t1rinal ~!i~ring Vegetated 
Corridor: 
Combination of trees, shrubs Provide certification by V-egetate disturbed and bare 
and groundcover are 800AI registered professional areas with, non-nuisance 
present, and 25-SO percent engineer, landscope architect, plantings from Native Plants . 
canopy cove.rage in the or biologist or otJrer penon List. 
vegetated corridor. trained or certified in riparian 

or we/land dtlineadon tJrat Inventory and remove deb.ris 
vegetated corridor muts tJre and noxious materials. 
standards of this ordinance. 

Revegetate with native species 
using a City/County approved 

Inventory and remove debris pl.an developed to represent the 
and noxious materials. vegetative composition that 

would naturally occur on the 
site. Seeding may be required 
prior to establishing plants for 
site Stabilization. 

Revegetation must occur during 
the next planting season 
following site disturbance. 
Annual replacement of plants 
that do not survive is required 
until vegetation representative 
of natural conditions is 
established on the site . 

.... 
' •' 

Restore and mitigate according 
to approved plan using 
non-nuisance plantings from 
Native Plants List. 

lnventory and remove debris 
and noxious materials. 

Note: The middle column, being italicized, indicates that it is an option for consideration 
in the development review process. 
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EXISTING CONOmON OF REQUIREMENTS IF WATER REQUIREMENTS IF WATER 
WATER QUALITY QUALITY RESOURCE AREA QUALITY RESOURCE AREA 
RESOURCE AREA REMAJNS UNDISTIJRB~D IS DJSTIJRBEP DURmG 

DURmG CONSTRUCTION CONSTRUCfiON 
Pemged Exi~I!ng Vegetated 
Corridor. 
Less vegetation and canopy Vegetate bare areas with Vegetate disturbed and bare 
coverage than Marginal plantings from approved Natf...-e areas with appropriate plants 
Vegetated Corridors. and/or Plant List. from Native Plants List. 
greater than lOOA surface 
coverage of any non-native Remove non-native species and Remove non-native species and 
speeies. revegetate with plan tin~ from revegetate with non-nuisance 

approved Native Plants List. plantings from Native Plants 
List. 

Inventory and remove debris 
and noxious materials. Plant and seed to provide 100 

percent surface coverage. 

Restore and mitigate according 
to approved plan using non-
nuisance plantings from Native 
Plants List 

Inventory and remove debris 
and noxious materials. 

Note: The middle column. being italicized. indicates that it is an option for consideration 
in the development review process. 

' ' .. 
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Section 5. Flood Management 

A. The pwpose of these standards is to reduce the risk of flooding, prevent or reduce 
risk to human life and property, and maintain the functions and values of 
floodplains, such as allowing for the storage and conveyance of stream flows 
through existing and natural flood conveyance systems. 

B. Th.is ordinance establishes a Flood Management Area Overlay Zone, which is 
delineated on the Water Quality and Flood Management Area Map attached and 
incorporated by reference as a part of this ordinance. 

C. The Flood Management Areas mapped include: 

1. Land contained within the 1 00-year floodplain, flood area and floodwciy as 
shown on the Federal Emergency Management Agency Flood Insurance 
maps and the area of inundation for the February 1996 flood; and 

2. Lands that have physical or documented evidence of flooding within 
recorded history. Jurisdictions shall use the most recent and technically 
accurate information available to determine the historical flood area, such as 
the aerial photographs of the 1996 flooding and digitized flood elevation 
maps. 

3. The standards that apply to the Flood Management Areas apply in addition 
to local, state or federal restrictions governing floodplains or flood hazard 
areas. 

D. Uses Permitted Outright: 

2. 

Excavation and fill required to plant any new trees or vegetation. 

Restoration or enhancement of floodplains, riparian areas, wetland, upland 
and streams that meet federal and state standards. 

E. Conditional Uses: 

All uses allowed in the base zone or existing flood hazard overlay zone are allowed 
in the Flood Management Overlay Zone subject to compliance with the 
Development Standards of subsection H. 
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F. Prohibited Uses: 

1. Any use prohibited in the base zone or existing flood hazard overlay zone. 

2. Uncontained areas of hazardous materials as defined by the Department of 
Environmental Quality. 

G. Development Standards 

All development, excavation and fill in the floodplain shall conform to the following 
balanced cut and fill standards: 

' ' . • 

1. No net fill in any floodplain is allowed. All fill placed in a floodplain shall 
be balanced with at least an equal amount of soil material removal. 

2. Excavation areas shall not exceed fill areas by more than SO percent of the 
square footage. 

3. Any excavation below bankful stage shall not COWlt toward compensating 
for fill. 

4. 

S. 

6. 

7. 

(Note: These areas would be full of water in the winter and not available to 
hold stormwater.) 

Excavation to balance a fill shall be located on the same parcel as the fill 
unless it is not reasonable or practicable to do so. In such cases, the 
excavation shall be located in the same drainage basin and as close as 
possible to the fill site, so long as the proposed excavation and fill will not 
increase flood impacts for surroWlding properties as determined through 
hydrologic and hydraulic analysis. 

For excavated areas identified by the city or county to remain dry in the 
sununer. such as parks or mowed areas, the lowest elevation of the 
excavated area shall be at least 6 inches above the winter "low water" 
elevation, and sloped at a minimum of two percent towards the Protected 
.Water Feature. One percent slopes will be allowed in smaller areas. 

For excavated areas identified by the city or county to remain wet in the 
summer, such as a constructed wetland, the grade shall be designed not to 
drain into the Protected Water Feature. 

Minimum finished floor elevations must be at least one foot above the 
design flood height or highest flood of record, whichever is higher, for new 
habitable structures in the Flood Area. 
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8. 

9. 

10. 

11. 

Section 6. 

Short-term parking in the floodplain may be located at an elevation of no 
more than one foot below the ten-year floodplain so long as the parking 
facilities do not occur in a Water Quality Resource Area. Long-tenn 
parking in the floodplain may be located at an elevation of no more than one 
foot below the 100-year floodplain so long as the parking facilities do not 
occur in a Water Quality Resource Alea 

Temporary fills permitted during construction shali be removed. 

New culverts, stream crossings and transportation projects shall be designed 
as balanced cut and fill projects or designed not to significantly raise the 
design flood elevation. Such projects shall be designed to minimize the area 
of fill in Flood Management Areas and to minimize erosive velocities-. 
Stream crossings shall be as close to perpendicular to the stream as 
practicable. Bridges shall be used instead of culverts wherever practicable. 

Excavation and fill required for the construction of detention facilities or 
structures, and other facilities, such as levees, specifically shall be designed 
to reduce or mitigate flood impacts and improve water quality. Levees shall 
not be used to create vacant buildable lands. 

Subdivisions and Partitions (optional) 

A. The purpose of this section is to amend the city/county reguJations governing land 
divisions to require that new subdivision and partition plats delineate and show the 
Water Quality Resource Area as a separate tract. 

B. The standards for land divisions in Water QuaJity Resource Areas Overlay Zone 
shall apply in addition to the requirements of the city/county land division 

.. , ordinance and zoning ordinance . .. 
C. Prior to preliminary plat approval, the Water Quality Resource Area shall be shown 

as a separate tract, which shall not be a part of any parcel used for construction of a 
dwelling unit. 

D. Prior to final plat approval, ownership of the Water Quality Resource Area tract 
shall be identified to distinguish it from lots intended for sale. The tract may be 
identified as any one of the following: 

1. 

2. 

EXHIOITC 

Private open space held by the owner or homeowners association; or 

For residential land divisions, private open space subject to an easement 
conveying stonn and surface water management rights to the city/county 
and preventing the owner of the tract from activities and uses inconsistent 
with the purpose of this ordinance; or 
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3. At the owner's option, public open space where the tract has been dedicated 
to the city/county or other governmental unit; or 

4. Any other ownership proposed by the owner and approved by the Director. 

E. Where the Water Quality Resource Area tract is dedicated to the city/county or 
other govenunental unit, development shall be subject to a minimum 3-foot setback 
from the Water Quality Resource Aiea. 

Section 7. Density Transfers 

A. The purpose of this section is to allow density accruing to portions of a property 
within the Water Quality Resource Area and Flood Management Aiea Overlay 
Zones to be transferred outside the overlay zones. 

B. Development applications that request a density transfer must provide the following 
information: 

l. A map showing the net buildable area to which the density will be 
transferred. 

2. Calculations justifying the requested density increase. 

C. Density transfers shall be allowed if the applicant demonstrates compliance with 
the following standards: 

' .. 
' ·' 

' ·. 
1. 

2. 

The density proposed for the lot receiving the density is not increased to 
more than two (2) times the pet:mitted density of the base zone. Fractional 
units Shalibe rounded down to' the next whole number. 
r '.D •• ..! I• ) , 0 r 

(Note: ·This is one way of restricting density.) 

Minimum density standards ~ill not increase due to the density transfers. 

The area of land contained in a Water Quality Resource Area may be excluded 
from the calculations for determining compliance with minimum density 
requirements of the zoning code. 

All standards of the base zone other than density requirements continue to apply. 

Density transfers shall be recorded on the title of the lot in the Water Quality 
R~urce Area and on the title of the transfer lot. 

l OJ J..,.. 

Jl~ ~~~~ :ltiJ OJ eJif3!t II'):n~ n.cm ~' 
1er o· 1 " b iJrviJ:;,!1 moJ1 
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G. Once density is transferred from a Jot in the Water Quality Resource Area, the 
density increase allocated to the transfer lot may not be transferred to any other lot. 

Section 8. Erosion Prevention and Sediment Control 

A. The purpose of this section is to require erosion prevention measures .and sediment -
control practices for all development inside and outside the Water Quality Resource 
Area and Flood Management Area Overlay Zones during construction to prevent 
and restrict the discharge of sediments, and to requ.i.re final permanent erosion 
prevention measW'eS, which may include .landscaping, after development is 
completed. Erosion prevention techniques shall be designed to protect soil particles 
from the force of water and wind so that they will not be transported from the site. 
Sediment control measures shall be designed to capture soil particles after they 
have become dislodged by erosion and attempt to retain the soil particles on site. 

B. Prior to, or contemporaneous with, approval of an application that may cause 
visible or measurable erosion, the applicant must obtain an Erosion and Sediment 
Control Pennit. 

C. An application for an Erosion and Sediment Control Permit shall include an 
Erosion and Sediment Control Plan, which contains methods and interim measures 
to be used during and following construction to prevent or control erosion. The 
plan shall demonstrate the following: 

1. The Erosion and Sediment Control Plan meets the requirements of the 
Erosion Prevention and Sediment Control Plans. Technical Guidance 
Handbook (Handbook) attached and incorporated by reference as part of 
this ordinance; 

', 2. The Erosion and Sediment Control Plan will: 
. • 
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a. Prevent erosion by employing prevention practices such as non­
disturbance, construction schedules, erosion blankets and mulch 
covers; or 

b. 

c. 

Ensure that where erosion cannot be completely avoided, the 
sediment control measures will be adequate to prevent erosion from 
entering the public stormwater system, surface water system, and 
Water Quality Resource Areas; and 

Allow no more than a ten percent cumulative increase in natural 
stream turbidities, as measured relative to a control point 
immediately upstream of the turbidity causing activity. However, 
limited duration activities necessary to address an emergency or to 
accommodate essential dredging, construction or other legitimate 
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activities, and that cause the standard to be exceeded may be 
authorized provided all practicable turbidity control techniques have 
been applied 

3. The applicant will actively manage and maintain erosion control measures 
and utilize techniques described in the Permit to prevent ~r control e.rosion 
during and following development Erosion and sediment control measures 
required by the Permit shall remain in place until disturbed soil areas are 
permanently stabilized by landscaping, grass, approved mulch or other 
pennanent soil stabilizing measures; 

4. No mud. dirt, rock or other debris will be deposited upon a public street or 
any part of the public stormwater system, surface water system, Water 
Quality Resource Area, or any part of a private storm water system or · 
surface water system that drains or connects to the public stormwater or 
surface water system. 

D. The Erosion and Sediment Control Plan sbalJ be reviewed in conjunction with the 
requested development approval. If the development does not require review under 
Sections 3 and 4 of this ordinance, the Director may approve or deny the permit 
with notice of the decision to the applicant 

E. The city or county may inspect the development site to determine compliance with 
the Erosion and Sediment Control Plan and Permit. 

F. Erosion that occurs on a development site that does not have an Erosion and 
Sediment Control Permit, or that results from a failure to comply with the terms of 
such a Permit, constitutes a violation of this ordinance. 

G.·> . If the Director finds that the facilities and techniques approved in an Erosion and 
·'. Sediment Control 'Plan and Pennit are not sufficient to prevent erosion, the Director 

shall notify the permittee. Upon receiving notice, the permittee shall immediately 
install interim erosion and sediment control measures as specified in the Handbook. 
Within three days from the date of notice, the permittee shall submit a revised 
Erosion and Sediment Control Plan to the city or county. Upon approval of the 
revised plan and issuance of an amended Permit, the permittee shall immediately 
implement the revised plan. 

Section 9. Variances 

A. The purpose of this Section is to ensure that compliance with this ordinance does 
not cause unreasonable hardship. To avoid such instances, the requirements of this 
ordinance may be varied. Variances are also allowed when strict application of this 
ordinance would deprive an owner of all economically viable use of land. 
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B. Th.is Section applies in addition to the standards governing proposals to vary the 
requirements of the base zone. 

C. The Director shall provide the following notice of variance applications: 

1. Upon receiving an application to vary the requirements of this ordinance, 
the Director shall provide notice of the request to all property owners within 
(100) feet inside the urban growth boundary, (250) feet outside the urban 
growth boundary and Metro. 

2. Within (7) days of a decision on the variance, the Director shall provide 
notice of the decision to all property owners within (100) feet inside the 
urban growth boundary, (250) feet outside the urban growth boundary and 
Metro. 

D. Development may occur on lots located completely within the Water Quality 
Resource Overlay Zone that are recorded with the county assessor's office on or 
before the date this ordinance is adopted. Development shall not disturb more than 
5,000 square feet of the vegetated corridor, including access roads and driveways, 
subject to the erosion and sediment control standards of this ordinance. 

E. Hardship Variance 

' ' 

Variances to avoid unreasonable hardship caused by the strict application of this 
ordinance are pennitted subject to the criteria set forth in this section. To vary from 
the requirements of this ordiinance, the applicant must demonstrate the following: 

I . The variance is the minimwn necessary to allow the proposed use or 
activity; 

· ·' · 2. The variance does not increase danger to life and property due to flooding 
or eros1on; 

3. 

4. 
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The impact of the increase in flood hazard, which will result from the 
variance, will not prevent the city or county from meeting the requirements 
of this ordinance. In support of this criteria the applicant shall have a 
qualified professional engineer document the expected height, velocity and 
duration of flood waters, and estimate the rate of increase in sediment 
transport of the flood waters expected both downstream and upstream as a 
result of the variance; 

The variance will not increase the cost of providing and maintaining public 
services during and after flood conditions so as to unduly burden public 
agencies and taxpayers; 
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5. Unless the proposed variance is from Section 4.H.8 (mitigation) or 
Section 8 (erosion control), the proposed use will comply with those 
standards; and 

6. The proposed use complies with the standards of the base zone. 

F. Buildable Lot Variance 

. ·' 

A variance to avoid the loss of all economically viable use of a lot that is partially 
inside the Water Quality Resource Overlay Zone is permitted. Development on 
such lots shall not disturb more than 5,000 square feet of the vegetated corridor, 
including access roads and driveways, subject to the erosion and sediment control 
standards in Section 8 of this ordinance. Applicants must demonstrate the · 
following: 

1. Without the proposed variance, the applicant would be derued economically 
viable use of the subject property. To meet this criterion, the applicant must 
show that: 

a. The proposed use cannot meet the standards in Section 9.E (hardship 
variance); and 

b. No other application could result in permission for an economically 
viable use of the subject property. Evidence to meet this criterion 
shall include a list of uses allowed on the subject property. 

2. The proposed variance is the minimum necessary to allow for the requested 
use; 

4. 

The proposed variance will comply with Section 4.H.8 (mitigation) and 
Section 8 (-erosion control); and 

The proposed use complies with the standards of the base zone. 

G. Variance Conditions 

The Director may impose such conditions as are deemed necessary to limit any 
adverse impacts that may result from granting relief. If .a variance is granted 
pursuant to subsections E. 1-6. the variance shall be subject to the following 
conditions: 

l. 

EXHIOITC 

The minimum width of the vegetated corridor shall be 15 feet on each side 
of a Primary Protected Water Feature, except as allowed in Section 4F; 
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2. No more than 25 percent of the length of the Water Quality Resource Area 
for a Primary Protected Water Feature withi.D a development site can be less 
than 30 feet in width on each side of the water feature; and 

3. In either case, the average width of the Water Quality Resource Area shall 
be a minimwn of 15 feet on each side for Secondary Protected Water 
Features, a minimum of SO feet on each side· for Primary·Protected Water 
Features; or up to 200 feet on each side in areas with slopes greater than 25 
percent. The stream shall be allowed to meander within this area, but in no __ . 
case shall the stream be less than 10 feet from the outer boundary of the 
Water Quality Resource Area. 

Section 10. Map Administration 

... 
' .. 

A. The purpose of this section is to provide a process for amending the Water 
Quality and Flood Management Areas map to add wetlands and correct the 
location of Protected Water Features and the Water Quality Resource Areas 
and Flood Management Area Overlay Zones. 

B. Map Corrections 

l. Within 90 days of receiving information establishing a possible error 
in the existence or location of a Protected Water Feature, Water 
Quality Resource Area Overlay Zone or Flood Management Area 
Overlay Zone, the city/county shall provide notice to interested 
parties of a public hearing at which the city/county will review the 
information. 

2 The city/county shall amend the Water Quality and Flood 
Ma:nagement Areas map if the information demonstrates: 

a. That a Primary or Secondary Protected Water Feature no 
longer exists because the area has been legally filled, 
cutverted or developed prior to the adoption of this 
ordinance; or 

b. The boundaries of the Water Quality Resource Area Overlay 
Zone or Flood Management Area Overlay Zone have 
changed since adoption of the Water Quality and Flood 
Management Areas map. 

C. Modification of the Water Quality Resource Area 

To modify the Water Quality Resource Area Overlay Zone, the applicant 
shall demonstrate that the modification will offer the same or better 
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protection of the Protected Water Feature, Water Quality Resource Area and 
Flood Management Area by: 

I. Preserving a vegetated corridor that will separate the Protected 
Water Feature from proposed development; and 

2. Preserving existing vegetated cover or enhancing the Water Quality 
Resource Area sufficient to assist in maintaining or reducing water 
temperatures in the adjacent Protected Water Feature; and 

3. Enhancing the Water Quality Resource Area sufficient to minimize 
erosion, nutrient and pollutant loading into the adjacent Protected 
Water Feature; and 

4. Protecting the vegetated corridor sufficient to provide filtration, 
infiltration and natural water purification for the adjacent Protected 
Water Feature; and 

5. Stabilizing slopes adjacent to the Protected Water Feature. 

D. Adding Title 3 Wetlands 

... 
' .• 

EXHIOITC 

1. Within 90 days of receiving evidence that wetland meets any of one 
of the criteria in 0.2., the city/county shall provide notice to 
interested parties of a public hearing at which the city/county will 
review the evidence. 

2. A wetland shall be protected by the standards set forth in this 
ordinance if the wetland meets any one of the following criteria: 

a . The wetland is fed by surface flows, sheet flows or 
precipitation, and has evidence of flooding during the 
growing season, and has 60 percent or greater vegetated 
cover, and is over one-half acre in size; 

or the wetland qualifies as having .. intact water quality 
functionn under the 1996 Oregon Freshwater Wetland 
Assessment Methodology; or 

b. The wetland is in the Flood Management Area, and has 
evidence of flooding during the growing season, and is five 
acres or more in size, and has a restricted outlet or no outlet; 

or the wetland qualifies as having "intact hydrologic control 
function" under the I 996 Oregon Freshwater Wetland 
Assessment Methodology; or 
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c. The wetland or a portion of the wetland is within a horizontal 
distance of less than one-fourth mile from a water body 
which meets the Department of Environmental Quality 
definition of"water quaJity limited water body'' in OAR 
Chapter 340, Division 41 (1996). 

Section 11. Consistency 

Where the provisions of this ordinance are less restrictive or conflict with comparable 
provisions of the zoning ordinance, regional, state or federal law, the provisions that are 
more restrictive shall govern. Where this ordinance imposes restrictions that are more 
stringent than regional, state and federal law, the provisions of this ordinance shall govern. 

Section 12. Warning and Disclaimer of Liability 

The .degree of flood. protection required by this ordinance is considered reasonable for 
regulatory purposes and is based on scientific and engineering considerations. Larger 
floods can and will occur on rare occasions. Flood heights may be increased by man-made. 
or natural causes. This ordinance does not imply that land outside the areas of special 
flood hazards or uses permitted within such areas will be free from flooding or flood 
damage. This ordinance shall not create liability on the part of the City or County, any 
officer or employee thereof, or the Federal Insurance Administration, for any damages that 
result from reliance on this ordinance or any administrative decision lawfully made 
hereunder. 

Section 13. Severability 

The provisions of this ordinance are severable. If any section, clause or phrase of this 
ordinance is adjudged to be invalid by a court of competent jurisdiction, the decision of 
tha't~ourt shall not affect the validity of the remaining portions of this ordinance. . . .. 
Section 14. Enforcement 

A. No person shall engage in or cause to occur any development. use or activity that 
fails to meet the standards and requirements of this ordinance. Development, uses 
or activities that are not specifically allowed within the Water Quality Resource 
Area are prohibited. All activities that may cause visible or measurable erosion are 
prohibited prior to the applicant obtaining an Erosion and Sediment Control Permit. 

B. In addition to other powers the city or county may exercise to enforce this 
ordinance, the city or county may: 

I. 

EXHIOITC 

Establish a cooperative agreement between the (enforcement authority) and 
the applicant (or responsible party) to remedy the violation. 
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2. Issue a stop work order. 

3. Impose a civil penalty of not more than$_ for each violation upon the 
permittee, contractor or person responsible for canying out 'the development 
work. Each day of violation shaH constitute a separate offense. 

4. Cause an action to be instituted in a court of competent jurisdiction. 

5. Authorize summary abatement and subsequent recovery of costs incurred by 
the city or county. 

C. Upon notification by the city or county of any violation of this ordinance the 
applicant~ permittee., contractor or person responsible for carrying out development 
work may be required to immediately install emergency erosion and sediment 
control measures that comply with Section 8 . 

. .. 
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Section 15. Defmitions 

Definitions. Unless specifically defined below, words or phrases used in .this section shall 
be interpreted to give them the same meaning as they have in common usage and to give 
this classification its most reasonable application. 

Architect - An architect licensed by the State of Oregon. 

Banklul Stage - Defined in OAR 141-85-010 (definitions for Removal/Fill Pennits) as the 
stage or elevation at which water overflows the natural 'banks of a stream or other waters of 
the state and begin to inundate upland areas. In the absence of physical evidence, the two­
year recurrent flood elevation may be used to approximate the bankful stage. 

Created Wetlands- Those wetlands developed in an area previously identified as a non­
wetland to replace, or mitigate wetland destruction or displacement. A created wetland 
shall-be regulated and managed the same as an existing wetland. 

Constructed \Vetlands -Those wetlands developed as a water quality or quantity facility, 
subject to change and maintenance as such. These areas must be clearly defined and/or 
separated from naturally occurring or created wetlands. 

Debris- discarded man-made objects that would not occur in an undeveloped stream 
corridor or wetland. Debris includes, but is not limited to, tires, vehicles, liner, scrap 
metal, construction waste, lumber, plastic or styrofoam. Debris does not include objects 
necessary to a use allowed by this ordinance, or omarnental and recreational structures. 
Debris does not include existing natural plant materials or natural plant materials which arc 
left after flooding, downed or standing dead trees or trees which have fallen into protected 
water features. 

DeP:artment of Environmental Quality (DEQ) Water Quality Standards - The 
nu~erical criteria or narrative condition needed in order to protect an identified beneficial 
use. 

Design Flood Elevation -the elevation of the 100-year stonn as defined in FEMA Flood 
Insurance Studies or, in areas without FEMA floodplains, the elevation of the 25-year 
stonn, or the edge of mapped flood prone soils or similar methodologies. 

Development - any man-made change defined as buildings or other structures, mining, 
dredging, paving, filling, or grading in amounts greater than ten (1 0) cubic yards on any lot 
or excavation. In addition, any other activity that results in the removal of more than I 0 
percent of the vegetation in the Water Quality Resource Area on the lot is defined as 
development, for the purpose of Title 3 except that more than 10 percent removal of 
vegetation on a lot must comply with Section 4C - Erosion and Sediment Control. 
Development does not include the following: a) Stream enhancement or restoration 
projects approved by cities and counties; b) Farming practices as defined in ORS 30.930 
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and farm use as defined in ORS 215.203, except that buildings associated with farm 
practices and farm uses are subject to the requirements of Title 3; and c) Construction on 
lots in subdivisions meeting the criteria of ORS 92.040(2) (1995). 

Disturb - man-made changes to the existing physical status of the land, which are made in 
connection with development. The following uses are excluded from the definition: 

enhancement or restoration of the Water QuaJity Resource Area; 

planting native cover identified in the Metro Native Plant List. 

Division of State Lands Wetland Determinations- As defined in OAR 141-86-200 
(1997) (definitions for Local Wetland Inventory Standards and Guidelines), "wetland 
detennination" means identifying an area as wetland or non-wetland. 

Emergency - any man-made or natural event or circumstance causing ot threatening loss 
of life, injury to person or property, and includes, but is not limited to, fire, explosion, 
flood, severe weather, drought earthquake, volcanic activity, spills or releases of oil or 
hazardous material, contamination, utmty or transportation disruptions, and disease. 

Engineer- A registered professional engineer licensed by the State of Oregon. 

Enhancement- the process of improving upon the natural functions and/or values of an 
area or feature which has been degraded by human activity. Enhancement activities may or 
may not return the site to a pre-disturbance condition, but create/recreate processes and 
features that occur naturally. 

Engineering Geologist - A registered professional engineering geologist licensed by the 
State of Oregon. 

,, 
Ero~1on - Erosion is the movement of soil particles resulting from actions of water or 
wind. 

Fill- any material such as, but not limited to, sand, gravel, soil, rock or gravel that is 
placed in a Title 3 wetland or floodplain for the purposes of development or 
redevelopment. 

Flood way Fringe- The area of the floodplain, lying outside the flood way, which does 
not contribute appreciably to the passage of flood water, but serves as a retention area. 

Floodplain -The land area identified and designated by the United States Anny Corps of 
Engineers. the Oregon Division of State Lands, FEMA, or (identify name) county/city that 
has been or may be covered temporarily by water as a result of a stonn event of identified 
frequency. It is usually the flat area of land adjacent to a stream or river fonned by floods . 
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Flood way - The portion of a watercourse required for the passage or conveyance of a given 
storm event as identified and designated by the (identify name) city/county pursuant to this 
Orclinance. The floodway shall include the channel of the watercourse and the adjacent 
floodplain that must be reserved in an unobstructed condition in order to discharge the base 
flood without flood levels by more than one foot. 

Flood Management Areas- all lands contained within the 100-year floodplain, flood area 
and floodway as shown on the Federal Emergency Management Agency Flood Insurance 
Maps and the area of inundation for the February 1996 flood. In addition, all lands which 
have documented evidence of flooding. 

Invasive Non-native or Noxious Vegetation -plant species that have been introduced 
and due to aggressive growth patterns and lack of natural enemies in the area where . 
introduced, spread rapidly into native plant communities, or which are not listed on the 
Metro Native Plant List as adopted by Metro Council resolution. 

Lot - Lot means a single unit of land that is created by a subdivision of land. (ORS 
92.010(3)). 

Mitigation - the reduction of adverse effects of a proposed project by considering, in the 
order: a) avoiding the impact all together by not taking a certain action or parts of an 
action; b) minimizing impacts by limiting the degree or magnitude of the action and its 
implementation; c) rectifying the impact by repairing, rehabilitating or restoring the 
effected environment; d) reducing or eliminating the impact over time by preservation and 
maintenance operations during the life of the action by monitoring and taking appropriate 
measures; and e) compensating for the impact by replacing or providing comparable 
substitute water quality resource areas . 

. · , .. , Native V~etation -·any vegetation native to the .Portland metropolitan area or listed on 
the· ~etro Native Plant list as adopted by Metro Council resolution . 

. -· 
ODFW Construction Standards- Oregon Department ofFish and Wildlife construction 
guidelines for building roads, bridges and culverts or any transportation structure within a 
waterway. 

Open Space- Land that is undeveloped and that is planned to remain so indefinitely. The 
term encompasses parks, forests and farm land. It may also refer only to land zoned as 
being available to the public, including playgrounds, watershed preserves and parks. 

Ordinary Mean High Water Line- As defined in OAR 141-82-005 as the line on the 
bank or shore to which water ordinarily rises in season; synonymous with-Mean High 
Water (ORS 274.005). 

EXHIOITC Page .lS 



Ordinary Mean Low Water Line- As defined in OAR 141-82-005 as the line on the on 
the bank or shore to which water ordinarily recedes in season; Synonymous with Mean 
Low Water (ORS 274.005). 

Owner or Property Owner- The person who is the legal record owner of the land, or 
where there is a recorded land sale contract, the purchaser thereunder. 

Parcel - Parcel means a single unit of land that is created by a partitioning of land. (ORS 
92.010(7)). 

Perennial Streams- means all primary and secondary perennial water ways mapped by 
the U.S. Geological Survey. 

Plans - The drawings and designs that specify construction details as prepared by the 
Engineer. 

Post-Construction Erosion Control- Consists of re-establishing groundcover or 
landscaping prior to the removal of temporary erosion control measures. 

Practicable- means available and capable of being done after taking into consideration 
cost, existing technology, and logistics in light of overall project purpose. 

Protected \Vater Features 

Primary Protected Water Features shall include: 

' ' .. 

a. Title 3 wetlands; and 

b. rivers, streams, and drainages downstream from the point at which 100 
acres or more are drained to that water feature (regardless of whether it 
carries year-round flow); and 

c. streams carrying year-round flow; and 

d. springs which feed streams and wetlands and have year-round flow and 

e. natural lakes. 

Secondary Protected Water Features shall include intermittent streams and seeps 
downstream of the point at which 50 acres are drained and upstream of the point at which 
1 00 acres are drained to that water feature. 

Restoration - the process of returning a disturbed or altered area or feature to a previously 
existing natural condition. Restoration activities reestablish the structure, function, and/or 
diversity to that which occurred prior to impacts caused by human activity. 
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"Resource" versus "FaciJity"- The distinction being made is between a "resource," a 
functioning natural system such as a wetland or stream; and a "facility" which refers to a 
created or constructed structure or drainage way that is designed, constructed and 
maintained to collect and filter, retain, or detain surface water nm-off during and after a 
storm event for the purpose of water quality improvement. 

Riparian - Those areas associated with streams, lakes and wetlands where vegetation 
communities are predominately influenced by their association with water. 

Routine Repair and Maintenance- activities directed at preserving an existing allowed 
use or facility, without expanding the development footprint or site use. 

Set-back Adjustment- The placement of a building a specified distance away from a 
road, property line or protected resource. 

Significant Negative Impact- an impact that affects the natural environment, considered 
individually or cumulatively with other impacts on the Water Quality Resource Area, to 
the point where existing water quality functions and values are degraded. 

Statewide Planning Goal 5- Oregon's statewide planning goal that addresses open space, 
scenic and historic areas, and natural resources. The purpose of the goal is to conserve 
open space and protect natural and scenic resources. 

Statewide Planning Goal 6- Oregon's statewide planning goal that addresses air, water 
and land resources quality to "maintain and improve the quality of the air, water and land 
resources of the state" as implemented by the Land Conservation and Development 
Commission (LCDC). 

State~ide Planning Goal 7- Oregon's statewide planning goal that addresses areas 
subject to natural disasters and hazards to "protect life and property from natural disasters 
and hazards" as implemented by the Land Conservation and Development Commission 
(LCDC). 

Steep slopes - Steep slopes are those slopes that are equal to or greater than 25%. Steep 
slopes have been removed from the "buildable lands" inventory and have not been used in 
calculations to determine the number of acres within the urban growth boundary which are 
available for development. 

Storm water Pre-treatment Facility - any structure or drainage way that is designed, 
constructed, and maintained1o collect and filter, retain, or detain surface water run-off 
during and after a storm event for the purpose of water quality improvement. 

Stream- a body of running water moving over the earth's surface in a channel or bed. such 
as a creek. rivulet or river. It flows at least part of the year. including perennial and 
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intermittent streams. Streams are dynamic in nature and their structure is maintained 
through build-up and loss of sediment. 

Structure - A building or other major improvement that is built. constructed or installed, 
not including minor improvements, such as fences, utility poles, flagpoles or irrigation 
system components, that are not customarily regulated through zoning codes. 

Substantial Compliance- city and county comprehensive plans and implementing 
ordinances, on the whole, conform with the purposes of the performance standards in the 
functional plan and any failure to meet individual performance standard requirements is 
teclmical or minor in nature. 

Title 3 Wetlands- wetlands of metropolitan concern as shown on the Metro Water Quality 
and Flood Management Area Map and other wetlands added to city or county adopted 
Water Quality and Flood Management Area maps consistent with the criteria in Title 3, 
Section 7.C. Title 3 wetlands do not include artificiafiy constructed and managed 
storm water and water quality treatment facilities. 

Top of Bank -The same as "bankful stage" defined in OAR 141-85-010(2). 

Utility Facilities- buildings, structures or any constructed portion of a system which 
provides for the production, transmission, conveyance, delivery or furnishing of services 
including, but not limited to, heat, light, water, power, natural gas, sanitary sewer, 
stormwater, telephone and cable television. UtjJity facilities do not include stormwater 
pre-treatment facilities. 

Variance- means a discretionary decision to permit modification of the terms of an 
implementing ordinance based on a demonstration of unusual hardship or exceptional 
circumstances unique to a specific property. 

" ' 
Vegetated Corridor- the area of setback between the top of bank of a Protected Water 
Feature and the delineated edge of the Water Quality Resource Area as defined in Table 1. 

Visible or Measurable Erosion - Visible or measurable erosion includes, but is not 
limited to: 

Deposits of mud, dirt sediment or similar material exceeding one-half cubic foot in volume 
on public or private streets, adjacent property, or onto the storm and surface water system, 
either by direct deposit, dropping discharge, or as a result of the action of erosion. 

Evidence of concentrated flows-of water over bare soils; turbid or sediment-laden flows; or 
evidence of on-site erosion such as rivulets on bare soil slopes, where the flow of water is 
not filtered or captured on the site. 

Earth slides, mudflows. earth sloughing, or other earth movement that leaves the propeny. 
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Water Quality Resource Areas- vegetated corridors and the adjacent water feature as 
established in Title 3. 

Water Quality and Floodplain Management Area- The area that identifies where the 
Water Quality Resource Area and Floodplain Management Area Overlay Zone is applied. 

\Vater Quality Facility- Any structure or drainage way that is designed, constructed and 
maintained to collect and filter, retain, or detain surface water run-off during and after a 
·Storm event for the purpose of water quality improvement. It may also include, but is not 
limited to, existing features such as constructed wetlands, water quality swales, and ponds 
that are maintained as stormwater quality control facilities. 

Watershed - A watershed is a geographic unit defined by the flows of rainwater or 
snowmelt. All land in a watershed drains to a common outlet, such as a stream, lake or 
wetland. 

Wetlands- Wetlands are those areas inundated or saturated by surface or ground water .at a 
frequency and duration sufficient to support and under normal circumstances do support a 
prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands 
generaJiy include swamps, marshes, bogs and similar areas. Wetlands are those areas 
identified and delineated by a qualified wetland specialist as set forth in the 1987 Corps of 
Engineers Wetland Delineation Manual. 

... 
' . .. 
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Proposed Method for Oetonnlnlng 
Vegetated Corridors Next to Primary 

Protected Water Features 

How measure slope (Figure 1) 

Measure 50 feet horizontally (l 1) from the 
stream (top of bank) and determine the slope 
(H1/L 1 -the difference in elevation divided 
by the difference in horizontal distance 
multiplied by 1 00). 

If the slope in this 50-foot area is less than 
25%, the corridor width is 50 feet from the 
top of bank (see Figure 2). 

If the slope in the 50-foot area is 25% or 
greater, measure another 25 feet 
horizontally. If the slope in this incremental 
25-foot area is now less than 25% (H2/L2 
< 25%), the vegetated corridor width would 
be 100 feet (50 feet for the horizontal 
distance from the top of bank with slope 
greater than 25% PLUS an additional 50 
feet). (See Figure 3.) 

' ' If the slope is greater than 25% in this 
incremental 25-foot area. continue 
measur1ng the slope every 25 feet (HIL) 
until you· either. · 

(a) find a slope less than 25% 
(see Figure 4). or 

(When you find a slope less than 25%, the 
vegetated corridor equals the distance from 
the stream's top of bank to the end point of 
the last surveyed 25-foot increment with a 
slope greater than 25% PLUS an additional 
50 feet). 

(b) reactl 200 feet (the maximum corndor 
width). (See Ftgure 5.) 

Figure 1 

Figure 2 

Figure 3 
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Advantages: 
• Provides protection for most steep slopes. 

yet corridor widths can be varied to fit a 
number of different situations (corridor 
widths include SO feet to 100 feet. 125 
feet. 1 SO feet, 175 feet. and 200 feet) 

• Provides flexibility. 

Disadvantages: 
• Does not protect slopes that rise steeply 

after a gradual •ttoodplain• area. 

' .· 

' ' 





City of Scappoose 
Equivalent Residential Unit 

Impervious Coverage 
Location Description Land lmperv. 

No. East I West Street Between Use Area 
of H_W}'30 Zone sq ft 

1 EAST E Laurel 3rd &4th R-4 2137.0 
2 EAST Sawyer NE Prairie/Williams R-4 2144.0 
4 EAST Sawyer NE Prairie/Williams R-4 3204.0 
5 EAST SE Myrtle 3rd & 4th R-4 2927.0 
6 EAST SE Maple 3rd & 4th R-4 2490.0 
7 EAST SE Ironwood Ct nla R-1 3475.0 
8 EAST SEOak east of 4th R-4 2566.0 
9 EAST SE Santosh SE 3rd & SE 4th R-4 2937.0 
11 WEST SWDay West of SW 4th R-4 2530.0 
12 WEST SW3rd SW Maple & JP West Road R-4 2758.0 
13 WEST Julie Court West of SW 4th R-4 2088.0 
14 WEST JP West Road SW 2nd & SW 4th R-4 2764.0 
15 EAST Woodmere Court R-4 3010.0 
16 WEST SW Creekview Place SW Park & SW Meadow Dr R-4 2948.0 
17 WEST SW Meadow Drive SW Creekview Pl & SW 4th R-4 2601.0 
18 WEST SW 4th Street SW Park & SW Meadow R-4 2932.0 
19 WEST Sunset Drive NW 11th & NW 14th R-1 2010.0 
20 WEST NW Bella Vista NW 11th & NW Smith R-1 3628.0 
21 WEST Ridge Drive Cliff Road & Cose R-1 2380.0 
22 WEST Cose Street South of Ridge R-1 2758.0 
23 WEST Cliff Road R-1 2450.0 
24 WEST Peak Road Five Peak Terr & View Terr. R-1 3048.0 
25 EAST 6th Street North of Vine R-4 3087.0 

average 2733.6 
max 3628.0 
min 2010.0 

std dev 428.2 
median 2758.0 

low 2519.5 
average 2733.6 

high 2947.6 



City of Scappoose 
Existing Stonnwater Equivalent Service Unit(ESU) Inventory 

Population Owe IIIIlS OweiiiiiS llnJts/ Zoned Df'¥'doped llnde~loptd C·nlu.t lmptf\liol.lS ArN ESUs 

Units Acre Acre.ase Acre~se SqFt 21SO 

~F Rnld~ntl.al 3630 UIS 6 1,31&0 

~F Rt$ldcntl.aJ 97'0 lSS 15 2S.t 0.50 12.9 563,376 20&.9 

~ommtrcf.aJ tOO '6 3S 0.45 42.3 1.$40.;410 669.2 

Jnd~atrl.~cl 231 126 lOS o..so 100..8 4,390,843 1,596.7 

:P.arkUS<hoolJ 100.0 

Othtr 20.0 

3,90$..8 

$2.00 $93,.811 

~om puled: 2.70 People per dwtlllng • compo1itt S3.00 $140,716 

Computed: 22.,... MF Owtllln35 of Tout So&.OO S187,6ll 

ss.oo $234,s27 

Comm•lndl.lSt 331 IJ1 140 HJ. 1 6,2.31,2SS U'S-9 

CittJ of Scappoose 
Buildout Stonnwater Equivalent Service Unit(ESU) Inventory 

Population Owtlllns Owe llln& l1 nl 1$1 Z~ned lnnfoped llndt~loptd C·Y.llut lmptMOIU An .a ESUs 

Units A crt AC'rt.agt Acrt~t SqA 27$0 

SF Rnldtntbl $000 l909 6 2.909.1 

MF Rnldtntbl 2000 600 15 su 0.50 16.1 1,161,600 42;2.4 

Commt~l.aJ 100 '6 35 0-'S 65.0 UJIAOO 1,029.6 

1ndl.lStrh1 231 U6 lOS o..so 1$4..8 8-0'9,.83$ 2.911.2 

P.arkUS<hoob 150.0 

Othtr 40.0 

7.;413.3 

$2.00 S1 79,.450 

R~ma ining ESUs 3,569.5 S3.00 $:269,221) 

$4.()() 53$$,959 

ss.oo $44$,699 

Comm•lndl.lSI 331 191 140 249..8 10.8$1..28$ 3,956.5 

Computed: 2.70 People per dwelling· compo1ltt 
Computed; 21.6"'- ~1F Owtlllnp of Tot.aJ 
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ORDINANCE NO. __ 

AN ORDINANCE OF THE CITY OF SCAPPOOSE, OREGON, RELATING TO UTILITIES 
AND STORMWAT"ER MANAGEMENT; AMENDING THE SCAPPOOSE MUNICIPAL 
CODE TO ADD A NEW CHAPTER ESTABLISHING A STORMW A T"ER MANAGEMENT 
UTILITY; ADOPTING A SYSTEM AND PLAN FOR THAT UTILITY. 

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

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

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

WHEREAS, based on recommendations from the City's stormwater management 
consultant team, the City Council finds that stormwater quality and quantity problems cannot 
be allowed to escalate as a result of inadequate design criteria, regulation, maintenance, 
improvement, public awareness or code enforcement; and 

WHEREAS, the City Council finds that the City's stormwater system must be funded in 
a manner enabling comprehensive maintenance, operation, regulation and improvement of the 
system; and 

WHEREAS, the City Council Hnds that all impervious surface within the City's 
boundaries, contributes runoff to the City's stormwater system; that all utility customers having 
impervious surface areas make use of or benefit from the City's maintenance, operation and 
improvement of the stormwater system; and that all such stonnwater customers should 
contribute to the funding of the City's program for maintenance, operation and improvement of 
the stormwater system; and 

WHEREAS, professional financial and engineering consultants and the City's Public 
Works Director have worked cooperatively in evaluating methods for stormwater management 
and options for funding the program. Based on these assessments, recommendations from the 
Committee to the City Council were made and accepted; 
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THE CITY OF SCAPPOOSE DOES ORDAI AS FOLLOWS: 

Section 1. Purpose. The City finds and declares that absent effective maintenance, 
operation, regulation and control, existing stormwater drainage conditions in all drainage 
basins and subbasins within the City constitute a potential hazard to the health, safety and 
general welfare of the City. The City Council further finds that natural and man-made 
stormwater facilities and conveyances together constitute a stormwater system and that 
effective regulation and control of stormwater through formation, by the City, of a Stormwater 
Utility requires the transfer to the Utility of all stormwater facilities and conveyances and 
related rights belonging to the City. 

Section 2, Incurred charge imposed. All customers of the City's Water Utility and those 
persons otherwise responsible for impervious surfaces within the City which contribute runoff 
to the common stormwater problem or who otherwise use or benefit from the Stormwater 
Utility of the City will be responsible for paying the Stormwater Utility fee as structured and 
applied through the Stormwater Utility Rate Resolution. 

Section 3. Stormwater Management Utility created. There is hereby created and 
established pursuant to Oregon Revised Statute and Article XI, section llb of the Oregon 
Constitution, a Stormwater Utility and incurred charge rate structure. All references to "the 
Utility" in this chapter refer to the Stormwater Management Utility. The Utility will have 
regulatory authority and responsibility for planning, design, construction, maintenance, 
administration and operation of all City stormwater conveyances and facilities. 

Section 4. Property transferred to Utility. Title and all other incidents of ownership of 
the following assets are hereby transferred to and vested in the Stormwater Management 
Utility: all properties, interests and physical and intangible rights of every nature owned or 
held by the City, however acquired, insofar as they relate to or concern stormwater, further 
including, without limitation, all properties, interests, and rights acquired by adverse 
possession or by prescription, directly or through another, in and to the drainage or storage, or 
both, of stormwater, through, under, into or over lands, watercourses, drywells, pipes, 
channels, detention/retention facilities, sloughs, streams, ponds, lakes, and swamps, all 
beginning in each instance at a point where stormwater first enter the system of the City and 
ending in each instance at a point where the stormwater exits from the system of the City, and 
in width to the full extent of inundation caused by storm or flood conditions. 

Section 5. Utility administered by the City's Public Works Director. The Stormwater 
Management Utility shall be administered by the City's Public Works Director. 

Section 6. Annual report to Stormwater Utility customers. The City's Public Works 
Department shaU cause to be completed an annual report on the Stormwater Management 
Utility which shall be approved by the City Council. This report shall summarize the financial 
activities of the Utility and the major areas of expenditure, field activities, accomplishments and 
the upcoming year's priorities. 
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Sedion 7. Severability. If any section, sentence, clause or phrase of this ordinance 
should be held to be invalid or unconstitutional by a court of competent jurisdiction, such 
invalidity or unconstitutionality shall not affect the validity or constitutionality of any other 
section, sentence, clause or phrase of this ordinance. 

Section 8. Effective date. This ordinance shall take effect and be in force five (5) days 
after its passage, approval and publication as provided by law. 

Read for the first time ----..J 1998, and moved to 
second reading by vote of the City Council. 

Read the second time and adopted by the City Council 
----.J 1998. 

Signed by the Mayor ----.J 1998. 

Mayor 

ATTEST: 

City Recorder 

City Attorney 
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RESOLUTION NO. __ _ 

A RESOLUTION OF THE CITY OF SCAPPOOSE PERTAIN! G TO A SYSTEM AND 
STRUCTURE FOR STORMWATER RATES; CLASSIFYING THE FEES IMPOSED BY TIIIS 
RESOLUTION AS OT SUBJECT TO ARTICLE XI, SECTION llB OF THE OREGON 
CONSTITUTION. 

Whereas, the Scappoose Municipal Code Chapter _ provides that fees for storrnwater 
management services be established by resolution of the City Council; and 

Whereas, the City Council established a Stonnwater Management Utility as provided by 
Scappoose Municipal Code Chapter_; 

Whereas, City Council finds that stormwater runoff within the basins and subbasins of 
Scappoose has caused property damage and erosion; carries concentrations of nutrients, heavy 
metals, oil, toxic materials into receiving waters and groundwater; degrades the integrity of 
City streets and the transportation system; reduces citizen access to emergency services and 
poses hazards to both lives and property; 

Whereas, current and pending state and federal regulations mandate the control of pollution 
contained within stormwater runoff and that these regulations require comprehensive 
stormwater plans including provisions for the long tern' regulation of nonpoint source 
pollution management measures; 

Whereas, future rates and charges may be fixed with consideration for the diiference in cost of 
service to the various customers based on such factors as: the location of the various customers 
within the City; the intensity of development of an area; the types of surfaces; the difference in 
cost of maintenance, operation, repair, and improvement of the various parts of the Utility; the 
different character of the service furnished various customers; the quantity and quality of the 
runoff generated; and other matters which present a reasonable basis for distinction; 

Whereas, the City Council finds that all Water Utility customers and other persons having 
responsibility for impervious surface area cause, by virtue of their impervious area, a change in 
the quantity, quality and timing of the storrnwater leaving such area and reaching the 
stormwater system owned, operated and maintained by the Storrnwater Management Utility; 

WHEREAS, the City's Engineering Consultants has prepared and delivered to the City Council 
a "Storm Drain System Master Plan" recommending a funding structure for the City's 
Storrnwater Management Utility; 

t OW, THEREFORE, BE IT RESOLVED by the City Council of the City of Scappoose that: 
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Section 1. EFFECTIVE DATE: To be effective commencing with the billings prepared on or 
after 1998. 

Section 2. DEFINITIONS: The terms used in this resolution shaU be defined as foJJows: 

a. "City". The City of Scappoose, a municipality, and its authorized employees. 

b. ''City CounciJ". The city council of Scappoose. 

c. "Customer". A person in whose name service is rendered as evidenced by the 
signature on the application/ contract for stormwater, sanitary sewer or water service or, 
in the absence of a signed instrument, by the receipt and payment of bills regularly 
issued in his/her /its name. 

d. "Equivalent Service Unit (ESU)". A configuration of development or impervious 
surface estimated to contribute an amount of runoff to the City's stormwater system 
which is approximately equal to that created by the average developed single family 
residence within Scappoose. One ESU is equal to 2,750 square feet of impervious 
surface area. 

e. "Impervious Surface". That hard surface area which either prevents or retards the 
entry of water into the soil mantle and/or causes water to runoff the surface in greater 
quantities or at an increased rate of flow from that present under natural conditions. 
£mpervious surfaces may include, but are not limited to, rooftops, concrete or asphalt 
paving, walkways, patios, driveways, parking lots or storage areas, and oiled, macadam 
or other surfaces which similarly impede the natural infiltration or runoff of 
stormwater. 

f. "Developed". An area which has been altered by grading or filling of the ground 
surface, or by construction of any improvement or other impervious surface area, which 
affects the hydraulic properties of the location. 

g. "Single Family Residential". An area which is improved with a dwelling unit for 
occupancy by a single family or a similar group of people. A single family residence 
also may be an individual dwelling, mobile home, flat or unit in a multi-famiJy building 
or portion thereof for occupancy as the home, residence or sleeping place for one or 
more persons, provided each such dwelling, mobile home, flat or unit has a separate 
billing identified within the City's utility billing system. 

h . "Undeveloped". Any area which has not been altered by grading or filling of the 
ground surface, or by construction of any improvements or other impervious surface 
area, which affects the hydraulic properties of the location. 

Section 3. SYSTEM OF FEES. There is hereby imposed a system of fees on customers within 
the City served by or to which is available for service the Utility established by this chapter. 
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The charges are found to be reasonable and necessary as a means for funding of stormwater 
management within the City. This program will fund the administration, planning, design, 
construction, water quality programming, operation, maintenance and repair of stormwater 
system, facilities, drywells, conveyances and program; provided, however, that the City 
reserves the right to fix, alter, regulate and control the charges. The following charges are 
hereby established for aU customers in the City: 

a. Single Family Residential: The single family residential charge shall be $_._ per 
month for each residential dwelling. This uniform rate is based on each single family 
residence being equal to one equivalent service unit (ESU). 

b. Undeveloped: Undeveloped areas shall not be charged under this structure of 
charges. 

c. Other Customers: The charge for all other customers shall be based upon the total 
amount of measured impervious surface divided by one ESU, and rounded to the 
nearest whole number. The actual total monthly service charge shall be computed by 
multiplying the measured ESU's for the area by the monthly rate of S_._ per ESU. 

d. On-site Mitigation Reduction Factor: The Utility Administrator shall determine the 
appropriate on-site mitigation credit factor for those eligible customers who apply for 
such credit consideration and provided that such mitigation is done in a manner 
consistent with the design criteria adopted by the City and administrative procedure 
adopted by the Utility. 

e. Certain Areas Exempted: The Utility shaU apply its charge to aU publicly owned 
impervious surfaces excepting streets within the public right of way as these areas are 
designed as part of the City's storm water conveyance system. 

f. Special Programs: Rate adjustments for special programs may be determined on a 
case by case basis. These adjustments will be executed through individual contracts that 
delineate the in kind contribution of the customer to the City's stormwater management 
program. Special Program adjustments vvill be approved by the Utility Ad.ministrator. 

g. Low Income Fees: A reduced stormwater service charge of per ESU shall be 
charged for individual stormwater system users qualifying under Chapter __ of the 
Scappoose Municipal Code. 

Section 4. BILLING AND COLLECriON: Stormwater Utility charges for each Utility 
customer within the City shall be computed on at least a bi-monthly basis. The amount to be 
billed shall be included on the existing utilities bill as a separate line item. A "stormwater only" 
billing will be sent to those customers who are not CWTently receiving a Utility billing upon 
receipt of written request for stormwater service. The City shall bill the occupier of the location 
being served by the Utility to the extent such billing is consistent with the City's water Utility 
billing system. 
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Section 5. PENALTIES FOR NONPA YME T OF CHARGES: In the event that any person, 
fum or corporation shall tender as payment of water, sewer, or stormwater services an amount 
insuificient to pay in full all of the charges so biUed, credit shaU be given first to the storm water 
charge, second to the charges for sanitary sewer service and lastly to the charges for water 
service. In the event that any Utility account shall become delinquent, water service may be 
terminated by the City and discontinued until all delinquent fees for the use of the stom1water 
system, sanitary sewer service and water service shaU have been paid in full. The provisions 
for collection provided herein shall be in addition to any rights or remedies which the City may 
have under the laws of the State of Oregon. However, under no conditions, shall the 
Stormwater Management Utility fee become a lien against the customer's property. 

Section 6. STORMWA TER UTILITY ACCOUNT: All money collected through Stormwater 
Utility charges shall be deposited in the Stormwater Utility Account as established and 
maintained by the City's Finance Director. 

Section 7. APPEAL OF CHARGES: Any customer making a timely payment of the City's total 
utilities bilJ who considers the City's stormwater water charge, as applied to their impervious 
surface area or who otherwise disagrees with the Utility's rate determination, may apply to the 
Utility Administrator, or his/her designee, for a service charge adjustment, stating in writing 
the grounds for such an adjustment. The Utility Administrator will review the case file and 
determine whether an adjustment to the charge is necessary to provide for reasonable and 
equitable application of the Utility service charge. 

Appeals of decisions made by the Utility Administrator may be brought before the Citizen's 
Utility Advisory Committee who may direct the reevaluation of the appeal by the Utility 
Administrator. Any appeal under this chapter shall be filed with the Utility Administrator no 
later than twenty (20) days after initial billing. Any subsequent appeal to the City Council shall 
be filed with the City within tw·enty (20) days of the recorded decision of the Utility 
Administrator. 

Section 8. CLASSlACATION: The City Council determines that the fees imposed by this 
resolution are not taxes subject to the property tax limitations of Article Xl, Se<:tion ll(b) of the 
Oregon Constitution. 

Introduced and adopted by the City Council of Scappoose on------

Mayor 
ATTEST: APPROVED AS TO FORM: 

City Recorder City Attorney 
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SYSTEM DEVELOPMENT CHARGE ORDINANCE LA GUAGE 

Section 1. Purpose. The purpose of this ordinance is to provide authorization for system 
development charges for capital improvements pursuant to ORS 223.297 - 223.314 for the 
purpose of creating a source of funding for existing system capacity and/ or the installation, 
construction and extension of future capital improvements. These charges shall be collected 
either at the time of increased usage or at the time of permitting development of properties 
which increase the use of capital improvements and generate a need for those facilities. 

Section 2. Scope. The system development charges imposed herein are separate from and in 
addition to any applicable tax, assessment, charge, or fee otherwise provided by law or 
imposed as a condition of development. 

Definitions. For purposes of ordinance, the following definitions shall apply: 

Capital lmpravements. Facilities or assets used for: 
(a) Water supply, treatment and distribution; 
(b) Sewage and wastewater collection, transmission, treatment and disposal. 
(c) Drainage and flood control; 
(d) Transportation; or 
(e) Parks and recreation. 

Development. Conducting a building or mining operation, making a physical change in the use 
or appearance of a structure or land, or creating or terminating a right of access. 

lmpravemenl fee. A fee for costs associated with capital improvements to be constructed after 
the date the fee is adopted pursuant to the provisions of this ordinance. 

lAnd area. The area of a parcel of land as measured by projection of the parcel boundaries upon 
a horizontal plane with the exception of a portion of the parcel within a recorded right-of-way 
or easement subject to a servitude for a public street or scenic or preservation purpose. 

Owner. The Owner(s) of record title or the purchaser(s) under a recorded sales agreement, and 
other persons having an interest of record in the described real property. 

Parcel of land. A lot, parcel, block or other tract of land that is occupied or may be occupied by a 
structure or structures or other use, and includes the yards and other open spaces required 
under the zoning, subdivision, or other development ordinances. 

Pennittee. The person to whom a Building Permit, Development Permit, or Right-of-Way Access 
Permit is issued. 

Qualified public improvetnenl. A capital improvement that is: 

(a) Required as a condition of development approval; 

(b) Identified in the System Development Charge Fund Project Plan; and 

(c) ot located on or continuous to a parcel of land that is the subject of the 
development approval. 
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Reimbursement fee. A fee for costs associated with capital improvements constructed or under 
construction on the date the fee is adopted pursuant to the provisions of this ordinance. 

System development cltarge. A reimbursement fee, an improvement fee or a combination thereof 
assessed or collected at the time of increased usage of a capital improvement, at the time of 
issuance of a development permit or building permit, or at the time of connection to the capital 
improvement. "System development charge" does not include fees assessed or collected as part 
of a local improvement district or a charge in lieu of a local improvement district assessment, or 
the cost of complying with requirements or conditions imposed by a land use decision. 

Section 3. System Development Charge Imposed; Method for Establishment Created. 

(a) Unless exempted pursuant to Section 8 herein, a systems development charge is 
hereby imposed upon all development within the city of Scappoose. 

(b) Systems development charges shall be established and may be revised by 
resolution of the Scappoose City Council. The resolution shall set the amount of the charge, the 
type of permit to which the charge applies, and, if the charge applies to a geographic area 
smaUer than the entire City, the geographic area subject to the charge. 

Section 4. Methodology. 

(a) The methodology used to establish the reimbursement fee shall consider the cost 
of the then-existing facilities, prior contributions by then-existing system users, the value of 
unused capacity, rate-making principles employed to finance publicity owned capital 
improvements, and other relevant factors identified by the City Council. The methodology 
shall promote the objective that future systems users shall contribute not more than an 
equitable share of the cost of then-existing facilities. 

(b) The methodology used to establish the improvement fee shall consider the cost 
of projected capital improvements needed to increase the capacity of the systems to which the 
fee is related and other relevant factors identified by the City Council. 

(c) The methodology used to establish the improvement fee or the reimbursement 
fee, or both, shall be adopted by resolution. 

Section 5. Authorized Expenditure. 

(a) Reimbursement fees shall be applied only to capital improvements associated 
with the systems for which the fees are assessed, including expenditures relating to repayment 
of indebtedness. 

(b) (1) Improvement fees shall be spent only on capacity increasing capital 
improvements, inducting expenctitures relating to repayment of debt for 
such improvements. An increase in system capacity occurs if a capital 
improvement increases the level of performance or service provided by 
existing facilities or provides new facilities. The portion of the 
jmprovements funded by improvement fees must be related to demands 
created by projected development. 
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(2) A capital improvement being funded wholly or in part from revenues 
derived from the improvement fee shall be included in the Systems 
Development Charge Fund Project Plan adopted by the City. 

(c) System development charge revenues may be expended on the direct costs of 
complying with the provisions of this ordinance, including the costs of developing system 
development charge methodologies and providing an annual accounting of system 
development charge funds. 

Section 6. Project Plan. 

(a) The City Council shall adopt by resolution the Systems Development Charge 
Fund Project Plan. This Plan: 

(1) Defines the amount of current or under construction capacity available 
for new development and the cost of the facilities comprising this 
capacity; 

(2) Lists the capital improvements that may be funded with improvement 
fee revenues; and 

(3) Lists the estimated cost and estimated time of construction of each 
improvement. 

(b) In adopting this plan, the City Coucil may incorporate by reference all or a 
portion of any public facilities plan, master plan, capital improvements plan or similar plan that 
contains the information required by this section. The City Council may modify this project 
plan at any time through the adoption of an appropriate resolution. 

Section 7. CoJlection of Charge. 

(a) The systems development charge is payable upon issuance of: 

{1) A building permit; 
(2) A development permit for development not requiring the issuance of a 

building permit; 
(3) Approval to connect or increase the usage of the system or systems 

provided by the City; or 
(4) A right-of-way access permit. 

(b) The resolution which sets the amount of the charge shall designate the permit or 
systems to which the charge applies. 

(c) If development is commenced or connection is made to the systems provided by 
the City without an appropriate permit, the system development charge is immediately payable 
upon the earliest date that a permit was required. 

(d) The City Manager or his/her designee shall collect the applicable system 
development charge from the permittee or system user. 

(e) The City Manager or his/her designee shall not issue such permit or allow 
connection or increased usage of the system(s) until the charge has been paid in full, unless an 
exemption is granted pursuant to Section 8. 
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(f) All moneys collected through the system development charge shall be retained 
in a separate fund and segregated by type of system development charge and by 
reimbursement vs improvement fees. 

Section 8. Exemptions. 

(a) 
resolution. 

Structures and uses established and existing on or before the effective date of the 

(b) Additions to single-family dwellings that do not constitute the addition of a 
dwelling unit, as defined by the City's building code are exempt from alJ portions of the system 
development charge. 

(c) An alteration, addition replacement or change in use that does not increase the 
parcel's or structure's use of a capital improvement are exempt from all portions of the system 
development charge. 

Section 9. Credits. 

(a) A pennittee is eligible for credit against the system development charge for 
constructing a qualified capital improvement. A qualified capital improvement means one that 
meets all of the following criteria: 

(1) Is required as a condition of development approval by the City Council; 
and 

(2) Is identified in the adopted System Development Charge Fund Project 
Plan; and 

(3) (i) Is not located within or contiguous to the property or parcel that 
is subject to development approval; or 

(ii) Is not located in whole or in part on, or contiguous to, property 
that is the subject of development approval and required to be 
built larger or with greater capacity than is necessary for the 
particular development project to which the improvement fee is 
related. 

(4) This credit shall be only for the improvement fee charged for the type of 
improvement being constructed. Credit under this section may be 
granted only for the cost of that portion of the improvement that exceeds 
the facility size or capacity needed to serve the development project. 

(b) Applying the adopted methodology, the City may grant a credit 
against the improvement charge for capital facilities provided as part of the development that 
reduces the development's demand upon existing capital improvements or the need for further 
capital improvements or that would otherwise have to be constructed at City expense under 
the then existing City Council policies. 

(c) When the construction of a qualified public improvement gives rise to a credit 
amount greater than the improvement fee that would otherwise be levied against the project 
receiving development approval, the excess credit may be applied against improvement fees 
that accrue in subsequent phases of the original development project. 
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(d) All credit requests must be in writing and filed with the City before the issuance 
of a building permit. [mprovement acceptance shall be in accordance with the usuaJ and 
customary practices, procedures and standards of the city of Scappoose . The amount of any 
credit shall be determined by the City and based upon the subject improvement construction 
contract documents, or other appropriate information, provided by the applicant for the credit. 
Upon a finding by the City that the contract amounts exceed prevailing market rate for a 
similar project, the credit shall be based upon market rates. The City shall provide the 
applicant with a credit on a form provided by the City. The credit shall state the actual dollar 
amount that may be applied against any system development charge imposed against the 
subject property. The applicant has the burden of demonstrating qualification for a credit. 

(e) Credits shall be apportioned against the property which was subject to the 
requjrements to construct an improvement eligible for credit. Unless otherwise requested, 
apportionment against lots or parcels constituting the property shall be proportionate to the 
anticipated public facility service requirements generated by the respective lots or parcels. 
Upon written application to the City, however, credits shall be reapportioned from any lot or 
parcel to any other lot or parcel within the confines of the property originally eligible for the 
credit. Reapportionment shall be noted on the original credit form retained by the City. 

(f) Any credits are assignable; however, they shall apply only to that property 
subject to the original condition for land use approval upon which the credit is based or any 
partitioned or subdivided parcel or lots of such property to which the credit has been 
apportioned. Credits shall only apply against system development charges, are limited to the 
amount of the fee attributable to the development of the specific lot or parcel for which the 
credit is sought and shaU not be a basis for any refund. 

(g) Any credit request must be submitted before the issuance of a building permit. 
The applicant is responsible for presentation of any credit and no credit shall be considered 
after issuance of a building permit. 

(h) Credits shall be used by the applicant within ten years of thcir issuance by the 
City. 

Section 10. Notification/Appeals. 

(a) The City shaU maintain a list of persons who have made a written request for 
notification prior to adoption or amendment of the system development charge methodology. 
These persons shall be so notified in writing of any such proposed changes at least 45 days 
prior to the first hearing to adopt or amend such methodology(ies). This methodology shall be 
available at least 30 days prior to the public hearing. o challenge to the system development 
charge methodology shall be accepted after 60 days following final adoption by the City 
Council. 

Section 11. Annual Accounting. 

(a) The City shall provide an annual accounting for system development charges showing 
the total amount of system development charges collected for each system along with a list of 
projects funded in whole or in part through system development charges. 
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Memo KCM 
Date: ovember 3, 1998 

To: 

c: Central Files: 

From: Gordon Mumo 

Project No.: 2830078 

Subject: Oregon City - South End Sewer 

START UP-TRI CITY SERVICE DISTRICT RESPONSE 

Ted Kyle called on November 3, 1998 and indicated that they wouJd not be able to attend the 
start up meeting due to previous obligations. We spoke about the project and possible impacts 
on the Tri City Service District. 

• The Willamette Interceptor is operated by the Tri City Service District to a certain point. He 
was not sure if the existing connection point at Second and Highway 99 is within their 
jurisdiction. 

• The Willamette Interceptor is HOPE pipe, and he was unsure of the exact size (possibly 
21 "). There is a steep grade on the pipe, so he does not believe that capacity will be a 
problem. Modeling shows that there will be one or two places in the line that will start to 
back up during a five year storm event in the year 2010 

• The City is projecting somewhere around 8 to 9 mgd from the South End Sewer. He 
indicated that sounded about right, but he wouJd be double-cllecking this week with his 
consultant. He will get that updated modeling to Nancy at the City. 

• There have been enough changes/ additions to the pipe that it wouJd be best to look inside 
the manholes rather than rely on as-builts. The Willamette Interceptor is built down the 
centerline of Highway 99 East. 

• Have some concern that there has been corrosion in the manhole. lf there is, then they 
wouJd ask that it be repaired as part of this project. 

• U a drop connection is needed at the manhole, they like outside drops. He does not think 
one will be required, as the manhole is shallow. 

KC\1, Inc. • 7080 SW Fir wop • Portland, OR 9n23-8022 • Tel 503 684-9097 • Fax 503 598-0583 



DRAFT 

RESOLUTION NO. __ _ 

A RESOLUTlO OF THE CITY COUNClt OF SCAPPOOSE, OREGO , ADOPTING A 
METHODOLOGY AND ESTABLISH! G A FEE FOR ITS STORM DRAINAGE SYSTEM 

OEVELOPME T CHARGE. 

WHEREAS, Ordinance __ of the City of Scappoose establishes system development charges 
pursuant to ORS 223.297-223.314; and 

WHEREAS, the City has retained KCM, lnc. to review, analyze and make recommendations 
regarding the City's storm drainage capital improvement requirements and system 
development charges; and 

WHEREAS, the City, working with KCM, Inc., has prepared a "Storm Drain System Master 
Plan" dated 1998, which applies the City's methodology for storm drainage system 
development charges to the reimbursement portion of the fee; and 

WHEREAS, the City has adopted the capital improvements contained in the KC:\1, Inc. "Storm 
Drain System Master Plan'' which identifies the specific projects, their costs and estimated time 
of construction. These projects and their costs will constitute the basis for the City's system 
development charge improvement fee; and 

WHEREAS, Ordinance __ of the City of Scappoose imposes the reimbursement and 
improvement elements of system development charges on new development within the City's 
service area and provides that system development methodologies for both the reimbursement 
and improvement portions of the charge be adopted through resolution; 

NOW, THEREFORE, BE IT RESOLVED that: 

SECTlO 1: 

SECTIO 2: 

SECTION 3: 

Methodology. The methodology contained in the "Storm Drain System 
Master Plan" ( 1998) by KCM, Inc. is hereby adopted as the 
methodology for the City's s torm drainage system development charge. 

Charges Established. 

Storm Drainage - The reimbursement and improvement elements of the 
City's system development charge are hereby established. The hvo 
charges shall be in the amount identified in the "Storm Drain System 
Master Plan," dated 1998. 

Permits. The charges in this resolution shall be due and payable upon 
the issuance of a permit to connect to the City's storm drainage system 
or at the time of increased usage of the storm drainage system as 
established in Ordinance o. __ _ 

Page 1 



SECTION 4: 

SECTION 5: 

DRAFT 

Project Plan. The City Council has adopted the "System Development 
Charge Funds Project Plan." The costs supporting development of the 
City's fee are limited to those projects contained in the Plan which make 
available existing capacity or add to the capacity of the City's water 
system or increase the system's level of performance in order to 
accommodate the impacts of new development on the City's water 
system. 

Effective Date. This resolution shall take effect on------

THIS RESOLUfiO ADOPTED BY THE CITY OF SCAPPOOSE CITY COUNCIL THIS 
___ DAYOF __ _,l998. 
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ORS223 

CITY OF SCAPPOOSE 
STEPS TOWARD EVALUATI G EXISTING FACILITIES A D 

CAPITAL IMPROVEMENT LISTS FOR SOC ELlGIBILIT Y 

1. Capital improvements means the facilities or assets used for storm drainage systems. This 
definition DOES OT ALLOW costs for operation or routine maintenance of the 
improvements. 

2. The SOC improvement base for the SOC shall consider the cost of projected capital 
improvements needed to increase the capacity of the systems to which the fee is related. 

3. An increase in system capacity is established if a capital improvement increases the "level 
of performance or service" provided by existing facilities or provides new facilities. 

Under the proposed approach, the following rules ~'/ill be followed: 

1. REPAIR COSTS ARE OTTO BE INCLUDED•; 
2. REPLACEMENT COSTS WTLL NOT BE INCLUDED UNLESS THE REPLACEMENT 

INCLUDES AN UPSlZING OF SYSTEM CAPACITY A1'\TO/OR THE LEVEL OF 
PERFOR..\ItANCE OF THE F ACIUTY IS INCREASED•; 

3. 1 EW REGULATORY COMPLIAI CE FACfLITY REQUiREMENTS FALL UNDER THE 
LEVEL OF PERFORMANCE DEFu'\IITIO AND SHOULD BE INCLUDED; 

4. COSTS WILL NOT BE INCLUDED WHICH BRING DEFICIENT SYSTEM UP TO 
EST A BUSHED DESIG1 LEVELS. 

GIVE . . THE PROJECfS CONTATNED IN THE CJP THAT QUALIFY Ut DER RULES 1-4, 
PLEASE ADDRESS THE FOLLOWING QUESTIO S: 

A. HOW MUCH, rF ANY, OF THE CAPITAL IMPROVEMENT WOULD BE NECESSARY fF 
1 0 NEW CO!'-.INECTIONS TO THE DRAINAGE SYSTEM WERE Al'\ITICIPA TED? 

B. HOW MUCH, lF ANY, OF THE CAP IT A L lMPROVS\1ENT IS NECESSARY TO BRING 
A1'J EXISTING FACILITY UP TO EXISTING REGULA TORY M.Al\.TOA TES? 

C. HOW MUCH, £F ANY, OF THE CAPITAL IMPROVEMENT IS NECESSARY TO 
UPGRADE AN EXISTING FACILITY TO MEET NEW REGULA TORY MANDATES? 

• A PROPORTIO ATE SHARE OF THESE COSTS MAY BE INCLUDED UNDER THE 
REUVlBURSEl'vlENT PORTIO OF THE FEE TO THE EXTENT THAT COSTS MEET THE TEST 
OF NEW DEVELOPMENT PAYING 1 0 MORE TH~ At EQUITABLE SHARE OF THE 
COST FOR ~XISTING FACILffiES. 
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