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Section 

1 
 
    
 

Introduction 
 

 
1.1 BACKGROUND AND NEED 
 
The purpose of this study is to provide an amendment to the Storm Water Master Plan completed in 
June 1999.  The Storm Water Master Plan divided the city of Bandon into nine major drainage 
basins. These major basins were further divided into 27 sub-basins. The study recommended 
improvements for 15 of the sub-basins. This Addendum addresses changes to two of the 
recommended projects in the original Storm Water Master Plan, specifically Projects 6A.1 and 
6A.4. These projects are located near the intersection of Fillmore Avenue (Rosa Road) and 11th 
Street* and concern runoff flows from Sub-basins 6A, 6F and 5A as identified in the original Storm 
Water Master Plan.  (See Figure 1, Vicinity Map in Appendix A.) The sub-basins have been 
modified and additional sub-basins have been identified within these basins for the analysis carried 
out in this study. In addition to the proposed changes to project 6A.1, this addendum will 
recommend several future storm drain projects within the affected drainages that were not discussed 
in the original Storm Drain Master Plan. 
 
The purpose of Project 6A.1 in the original Storm Water Master Plan was to divert some of the 
runoff flow coming from the area south and east on Rosa Road from the 48-inch storm main 
running north on the east side of Fillmore Avenue. The storm system in Fillmore Avenue eventually 
outfalls to Ferry Creek near the intersection of Grand Avenue and Third Street. This area is 
considered a light industrial area and is seeing rapid development, which is taxing the existing storm 
system. Project 6A.1 would have diverted some 30 plus cfs of flow away from the Fillmore storm 
system to a new outfall upstream on Ferry Creek. However, Ferry Creek has historically 
experienced some flooding in its lower reaches, and it was decided to examine options for diverting 
some of the runoff flow from Project 6A.1 westward on 11th Street to another drainage that outfalls 
to the Coquille River in the Boat Basin near 1st Street and Chicago Ave. This revised 6A.1 project is 
the main reason for this Addendum. 
 
Project 6A.4 in the original Storm Water Master Plan is a small drainage project designed to drain 
light industrial areas east of Rosa Road just south of 11th Street. This area has been designated as the 
future City Shop area. This project remains basically unchanged except that it will now be 
connecting to the revised 6A.1 project and the flows will be diverted westward on 11th Street rather 
than eastward toward Ferry Creek. 
 
 
*All references to streets, avenues, etc. in this document refer to the southeast section of the city, unless otherwise noted. 
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1.2 SCOPE OF STUDY 
 
The Dyer Partnership Engineers & Planners, Inc. has been authorized by the city of Bandon to 
provide master planning and engineering services as further described below.  These services will 
develop an Addendum to the Storm Drain Master Plan that specifically addresses revised drainage 
Project 6A.1.  The following items are included in the scope of this study. 
 
Watershed Map of the Drainage Basins 
 
Prepare new drainage basin maps based on the latest survey data and on the existing and 
proposed systems. The new drainage basin maps redefine Drainage Basins 6A, 6F and 5A from 
the original master plan and include additional sub-basins needed for delineating flows to new 
and existing receiving structures. This focused basin analysis is needed to determine the capacity 
of existing pipes and structures and to size the new system. The new Drainage Basin Map is 
presented as Figure 2 in Appendix A. 
 
Hydrological Analysis  
 
Conduct a hydrological analysis of the study area utilizing new survey data, existing aerial 
topographic data and aerial photos. This data will help determine ground slopes, level of 
development, existing impervious surfaces, local topography and other information needed for a 
hydrological analysis. Because the basin areas involved are relatively small (under 500 acres), 
the analysis method used will be the Rational Method as outlined in the ODOT Hydraulics 
Manual. In addition to collected data in the field, Dyer will use anecdotal information collected 
from city staff, site visits, and previous site investigations and studies to help determine 
hydrological factors for the analysis. 
 
Hydraulic Modeling to Size Culverts and Pipes 
 
The information obtained in the previous steps will be used to determine capacity of the existing 
storm drain system and to size new system elements using Manning’s formula. Additionally, 
hydraulic grade lines will be calculated for both the existing storm drain system and for any new 
storm drain elements for the design storm to determine surcharged areas that may require 
modification to accommodate additional flow. In addition, the analysis will look at possible 
future development and its impact on runoff flows. 
 
Cost Estimate for the New Storm Drain Improvements  
 
Cost estimates will be developed for the revised Project 6A.1 and the recommended projects 
based on the most current project cost information. 
 
1.3 PREVIOUS STUDIES AND INFORMATION 
 
This report is the second addendum to the Storm Drain Master Plan for the city of Bandon 
(Project 4501.15) prepared June 1999.  The first addendum (Project 101.50) was prepared by 
The Dyer Partnership in June 2006 and is titled Storm Drainage Master Plan Addendum – South 



City of Bandon  Section 1 
Storm Drainage Master Plan Addendum No. 2 – Rosa Road Storm Drain Diversion Introduction 

 

The Dyer Partnership Engineers & Planners,  Inc.  1-3 

Bandon. Other information used to prepare this report includes the two-foot contour aerial and 
survey mapping databases prepared and periodically updated for the city of Bandon by The Dyer 
Partnership. 
 
1.4 AUTHORIZATION 
 
The Dyer Partnership Engineers & Planners, Inc. was retained by the city of Bandon to prepare a 
second storm drain master plan addendum, and was authorized to proceed with services in May 
2014. 
 
1.5 ACKNOWLEDGMENTS 
 
This addendum is the result of contributions made by a number of individuals and agencies.  We 
wish to acknowledge the efforts of Matt Winkel, City Manager; Richard Anderson, Public 
Works Director; Beverly Lanier, Administrative Assistant; and the staff of the city of Bandon. 
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Section 

2 
 
    
 

Study Area 
 
 
2.1 Location and Definition of Study Area and Existing Drainage 
Patterns 
 
The revised diversion project is near the center of the study area and is in the vicinity of the 
intersection of Fillmore Avenue and 11th Street*. Fillmore Avenue turns into Rosa Road south of 
this intersection. The 14 drainage basins defined for the analysis of the new diversion system and 
downstream systems total approximately 166 acres and are comprised of residential areas, pasture 
lands, forested lands, light industrial areas and business areas. The boundaries for the storm water 
drainage basins are shown in Figure 1 in Appendix A. 
 
The uppermost reach of the drainage area, and the initial source of the runoff flow to the 
drainage is about 0.8 miles south-southeast of the intersection of Fillmore Avenue and 11th 
Street. Flow begins as surface sheet flow on gently sloping pasture land and lightly forested areas 
that eventually concentrates in interior drainage ditches located east of Rosa Road. These 
drainage ditches flow in a general northwest direction and eventually discharge to the roadside 
ditch on the east side of Rosa Road. The Rosa Road ditch flows to the north and by the time the 
flow reaches the intersection of Fillmore Avenue (Rosa Road) and 11th Street, the calculated 25-
year storm runoff rate is approximately 18.5 cfs. This runoff currently continues flowing 
northward, crossing 11th Street and flowing along the east side of Fillmore Avenue through 
culverts and ditches and finally to the 48-inch storm sewer system that outfalls to Ferry Creek 
downstream of the Third Street Bridge. 
 
Project 6A.1 from the Storm Water Master Plan proposed intercepting the runoff at the 
intersection of Fillmore Avenue and 11th Street and diverting it to the east along 11th Street. This 
flow combines with the flow from additional storm drain improvements for projects 6A.1, 6A.3 
and 6C.1 and eventually outfalls to Ferry Creek. The revised project proposes to divert this flow 
westward along 11th Street through new and existing systems, eventually to outfall at the boat 
basin near First Street and Chicago Avenue. See Figure 3 in Appendix A.  
 
2.2 Study Area Characteristics     
 
2.2.1  Climate 
 
The city of Bandon experiences a mild marine climate. The presence of the Pacific Ocean to the 
west directly affects prevailing wind patterns in the region.  Summer breezes blow from the 
northwest and winter winds gust from the southwest. Daytime heating produces warm  
 
*All references to streets, avenues, etc. in this document refer to the southeast section of the city, unless otherwise noted. 
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temperatures inland and establishes a convective heating pattern that leads to the development of 
onshore winds.  During the nighttime hours, as land surfaces cool, the reverse occurs and 
offshore winds develop. Fog is often present in the area, particularly during the morning hours.  
Again, the presence of the Pacific Ocean influences the development of this weather 
phenomenon.  The fog may develop as warm moist air meets cooler land surfaces or it may form 
at sea and move inland.  Rainfall averages about 60 inches a year.  More complete climate 
information for Bandon is provided in the Storm Drain Master Plan of June 1999. 
 
2.2.2  Topography and Natural Drainage Courses 
 
The study area for this addendum rests on sandy loamy soils. The study area is generally flat with 
some gently sloping hills. There are no named waterways within the study area.  Elevations for the 
study area range from about 120 feet to sea level at the outfall in the boat basin.  
 
Basin boundaries and runoff patterns were defined from aerial photography, aerial survey, city 
infrastructure maps and new survey data collected near the project site (Fillmore Avenue and 
11th Street). For the purposes of this addendum, the study area was divided into 14 drainage 
basins which are described in Section 3. 
 
2.2.3  Soils 
 
The type of soil in a drainage basin will have some bearing on the choice of runoff coefficient. The 
following soil types are found within the study area.  A map showing the locations of these soil 
groups within the study area is included with the National Resource and Conservation  Service 
(NRCS) Soil Report in Appendix C. 
 
Soil Type 5 Blacklock fine sandy loam, Type A, 0-3% slope and Type B, 3 to 7% slope.  These 
soils (primarily Type A) are found mostly in the southern portion of the study area. They are a deep, 
poorly drained soil in depressional areas of marine terraces.  Permeability of this soil is moderate 
above the cemented layer, very slow through it and moderately rapid below it.  Runoff is very slow. 
In some areas, ground water can be elevated above grade for significant periods throughout the year.   
 
Soil Type 8 Bullards sandy loam is found extensively throughout the study area as Type B, 0 to 
7% slope with a very small amount of Type E, 30 to 50% slope in the gully located in the north 
portion of the study area. This is deep, well-drained soil on dissected marine terraces.  Permeability 
of the soil is moderate.  Runoff is slow.  The hazard of soil blow is severe.   
  
Soil Type 57, Udorthents, Level 0 to 1% slopes. This soil type is primarily found in low-lying 
areas near the outfall to the boat basin, and is classified as flood plains and tidal flats. This is a 
poorly drained soil consisting of alluvium, dredging spoils, dune sand and wood chips.   
 
2.2.4 Geologic Hazards 
 
Geologic hazards are those hazards that, as a result of natural phenomena, result in damage or 
destruction of property.  The proximity of the Pacific Ocean, the presence of underlying fault zones, 
and the physical characteristics of native rock formations create potential geologic hazards in the 
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vicinity of Bandon and all along the Oregon Coast.  Within the Study Area, the following geologic 
hazards have been identified: flooding, high windstorms, tsunamis (tidal waves), and coastal 
erosion. 
 
Flooding 
 
The majority of the study area, as is the case for most of the city of Bandon, is safe from the hazard 
and damage caused by floodwaters.  However, low-lying areas near the boat basin have the 
potential to flood, especially during large weather events coupled with high tides. 
 
High wind 
 
Strong wind is a regular occurrence in Bandon, with high wind occurring only occasionally during 
severe storms.  Only minor damage is expected from a high windstorm, with a 90 mph wind 
statistically occurring once in every 100 years. 
 
Tsunamis 
 
Tsunamis are long-period waves generated by several mechanisms: submarine earthquakes, 
submarine landslides , and underwater volcanoes.  The tsunami waves may travel distances of more 
than 5,000 miles from their origin and exceed speeds of 500 miles per hour.  Wave heights of 
tsunamis in coastal regions have been known to exceed 100 feet.  The potential devastation for any 
coastal city is obvious, but fortunately, major tsunamis do not occur frequently. Most of the study 
area addressed in this addendum report is located at elevations above modeled tsunamis effects. 
 
Coastal erosion 
 
The potential for enhanced coastal erosion from the discharge of storm water outfalls should be 
considered in the development of storm water facilities.  Discharge of high volumes of water, even 
from private property roof drains, can cause erosion of the sandy soils (Soil Type 8 - Bullards sandy 
loam) typically found in several areas of Bandon and throughout the study area. Once exposed, the 
sandy soils are subject to wind erosion, compounding the erosive forces from the ocean wave action 
and runoff.  Consequently, any improvements or alteration of outfalls should include precautions to 
prevent storm discharges from eroding coastal banks.   In residential areas constructed on sandy 
soils, particular attention should be given to locating outfalls. 
 
2.2.5 Environmental Issues 
 
The city of Bandon is situated along the coast of the Pacific Ocean; consequently, there are 
extensive shorelands in the area.  The shorelands in the Bandon area are characterized as ocean and 
estuarine.  These shorelands have been recognized as providing “areas of exceptional aesthetic or 
scenic quality."  Although the study area addressed in this report is not directly adjacent to the 
shoreline, the potential impact to the shoreline of storm water runoff needs to be considered in any 
storm water project. The revised project will utilize man-made and natural channels for the 
conveyance of storm water. The impact to the channels from the added runoff flow in the form of 
erosion and siltation should be taken into account in any design. Culverts and outfalls should be 
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designed to minimize scour and siltation. More complete environmental information for Bandon is 
provided in the Storm Drain Master Plan of June 1999. 
 
2.2.6 Precipitation 
 
Annual rainfall in the area, based on National Oceanic and Atmospheric Administration (NOAA) 
data, is approximately sixty inches, most of this falling between the November to March time 
period. Snowfall during the year is slight, with a mean yearly total of less than one inch. When snow 
fall occurs, it is generally during the December to March time period. 
 
Storm water drainage planning is not necessarily concerned with the annual rainfall total occurring 
in a region; rather, storm water planning is more concerned with the type, intensity, and the daily 
rainfall total of the storms.  These elements, known as the design storm, are used to analyze the 
drainage system and its components.  A further discussion of the Bandon design storm and its use to 
analyze drainage components is provided in Chapter 5. 
 
2.3 Economic Conditions and Trends 
 
Population growth and development in Bandon will occur and is anticipated to accelerate in the 
immediate future. The City has basic commercial amenities and also lies within a reasonable 
distance of the cities of Coos Bay and North Bend, where larger, more urban amenities are readily 
accessible.  During the summer months, the scenic vistas attract a large number of tourists.  
Commercial enterprises cater to this seasonal influx of visitors.  Bandon Dunes Golf Resort is also a 
significant tourist draw. Cranberry production, tourism and the emergence of the City as a popular 
retirement location have helped to spur growth rates in recent years.   The proximity to Coos Bay 
and North Bend, the relatively rural flavor of Bandon, and the ocean views will likely be the major 
factors stimulating continued long-term and second-home residential growth within Bandon.  City 
services to these residents will include water, sewer, streets, port facilities, and storm drainage. 
Much of the study area for this addendum is urban and residential and has already been developed 
more or less to capacity. The main undeveloped regions within the study area are in the southern 
portions east of Rosa Road. It is anticipated that these areas will experience slow growth and that 
they will most likely remain agricultural/rural residential areas in the near and moderately distant 
future. New drainage facilities should take into account future growth of this area to ensure an 
adequate functional project lifespan. 
 
2.4 Population 
 
The current population estimate is derived from the population projections made in the Bandon 
Water Master Plan, 2003.  The projections have been adjusted for the period from 2014 to 2034. 
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TABLE 2.4.1 POPULATION ESTIMATE AND PROJECTIONS 

 
Year 2014 2019 2024 2029 2034 
Residential Inside - Full-time 3617 3947 4307 4699 5128 
Residential Outside - Full-time 244 269 298 329 363 
Residential Inside - Peak additional 339 370 404 441 481 
Residential Outside - Peak additional 11 12 14 15 17 
Transient - Off Peak 310 338 369 403 440 
Transient - Peak Additional 575 628 685 747 815 
Total Peak Equivalent Population 5096 5564 6075 6633 7243 
Total Off-Peak Equivalent Population 4171 4554 4973 5431 5930 

 
 
Population is used only indirectly for planning storm water systems.  While the rate of 
population growth is indicative of the amount of land that would be developed, land use is 
employed for forecasting hydraulic loads in storm drain analysis. Within the study area, the 
primary type of development considered is residential. Most of the drainage basins within the 
study area for this Addendum are business, light industrial, farmland and residential, and are, 
more or less, fully developed. The exception is Drainage Basin 1, which represents a large 
percentage of the total study area (55.4%) and has some residential areas, but is mostly 
undeveloped or farmland.  
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Existing Conditions 
 
 
3.1 Drainage Basins 
 
The entire city of Bandon was divided into nine major drainage basins and 27 sub-basins for the 
June 1999 Storm Water Master Plan.  Within this master plan Amendment Study there are 14 
basins defined by their respective discharge points for the purpose of sizing drainage pipe and 
analyzing the existing storm drainage system. Figure 2 in Appendix A shows these basins. The 
combined area of these basins is about 166 acres. The gentle slopes and flat terrain make absolute 
boundaries between basins subjective in most cases. Runoff coefficients for the basins were chosen 
based on average slopes and the type and amount of development within the basins. A brief 
description of the drainage basins is provided below. 
 
Basin 1: Basin 1 is a 92-acre basin located south of 11th Street* and east of Rosa Road. This is the 
largest of the drainage basins and comprises 55.4% of the study area. This basin is the main 
diversion basin for the proposed 11th Street Storm Improvement Project, which triggered the need 
for this Addendum. Flow from this basin currently flows northward along the east side of Fillmore 
Avenue and eventually to the 48-inch outfall at Ferry Creek. The proposed project would divert 
flow from this basin to the west within the upsized storm drainage system in 11th Street. This basin 
contains mostly undeveloped land and farmland. The basin is relatively flat with slopes averaging 
less than 2 percent. Currently, runoff is conveyed via overland sheet flow to ditches located 
centrally within the basin. These ditches eventually drain to the roadside ditches on the east side of 
Rosa Road where the runoff is directed northward toward the discharge point at the intersection of 
11th Street and Rosa Road. An average runoff coefficient of 0.3 was used for this basin. 
 
Basins 2, 3, 4, 5, and 6:  These basins are all small drainage basins that discharge to catch basins 
along 11th Street. The basins comprise the light industrial area west of Rosa Road and south of 11th 
Street along with some of the residential areas along 11th Street westward to Delaware Avenue. The 
combined area of these basins is 7.5 acres. The basins are relatively flat and contain a large 
percentage of impervious areas consisting of roofs and paved parking areas and driveways. Runoff 
coefficients ranged from 0.5 for most areas to 0.9 for areas with large percentages of impervious 
surface. 
 
Basin 7: Basin 7 is located north and south of 11th Street between Elmira Avenue and Baltimore 
Avenue. This basin contains the ditch and culvert system in the rectangular area bordered by 10th 
Street, 11th Street, Baltimore Avenue and Elmira Avenue, as well as residential areas south of 11th 
Street. The basin is 7.3 acres in size and is relatively flat. Residential development in the basin is 
light density. The runoff coefficient used for this basin is 0.4. 
 
 
*All references to streets, avenues, etc. in this document refer to the southeast section of the city, unless otherwise noted. 
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Basin 8:  Basin 8 is the second largest drainage basin in the study area at 22 acres. This basin 
discharges to the storm drainage system in Baltimore Avenue near the intersection of Baltimore 
Avenue and Tenth Street. This basin is located east of Highway 101; most of the area is south of 
11th Street. The basin contains mostly light density residential development with some commercial 
areas near Highway 101. There are some undeveloped areas on the east side of the basin. As with 
most of the study area, the basin is relatively flat with slopes averaging around 1 percent. The runoff 
coefficient used for this basin is 0.5. 
 
Basins 9 and 10: Basins 9 and 10 are located near the intersection of Baltimore Avenue and 10th 
Street east of Highway 101. These basins have a combined area of 3.9 acres and contain residential 
and commercial areas with a large amount of impervious surface. Runoff flow from these basins 
joins with runoff from the previous basins in the 24-inch storm drain system located in Baltimore 
Avenue and 10th Street. This part of the storm drain system discharges at the outfall to the gully 
area north of 10th Street.  Once again, slopes are relatively flat within these basins. The runoff 
coefficient used for Basin 9 is 0.5 and for Basin 10 is 0.7.  
 
Basin 11: Basin 11 is an 18-acre basin that contains the gully area behind Bandon City Hall. The 
basin is located east of Highway 101 and north of 10th Street. In addition to the overgrown gully 
area, Basin 11 contains portions of the residential area to the east and commercial areas fronting 
Highway 101 to the west. This basin discharges to the 36-inch storm drain that crosses Highway 
101 and flows along Chicago Avenue toward the small boat basin in the Coquille River. The basin 
includes areas that are thickly wooded and brushy as well as some impervious surfaces on its edges. 
The gully area has steeply sloping sides, but the areas on top are relatively flat. There is a small 
stream drainage that runs through the gully which transports runoff flows from upstream areas. This 
stream is reported to have little or no flow during the dry months, but may be perennial in wet years. 
The runoff coefficient used for this basin is 0.3. 
 
Basin 12: Basin 12 is a 10.1-acre basin that consists of mostly commercial areas and Highway 101 
drainage. The basin is a one-half -mile long strip of Highway 101 with runoff that flows to receiving 
structures that eventually drain into the 36-inch storm drainage main that outfalls to the Bandon 
Boat Basin. This basin is mostly impervious surface and a runoff coefficient of 0.8 was used for 
runoff calculations. 
 
Basin 13: Basin 13 is a 3-acre basin that contains the commercial area at the south end of the Old 
Town section of Bandon around Chicago Avenue and Second Street S.E. This basin’s runoff drains 
to catch basins that connect to the 36-inch storm drain main running through Chicago Avenue. This 
basin contains a large amount of impervious area; a runoff coefficient of 0.65 was used. 
 
Basin 14: Basin 14 contains the final areas that drain into the 36-inch storm drain in Chicago 
Avenue before runoff reaches the outfall in the Bandon Boat Basin. The basin is a 2.1-acre basin 
located between First Street  and Second Street, centered on Chicago Avenue. The basin contains 
mostly commercial development and has a high percentage of impervious area. The runoff 
coefficient used for this basin is 0.8. 
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3.2 Existing Storm Drainage Facilities 
 
The existing storm drainage system on 11th Street west of Fillmore Avenue consists of 18-inch pipe 
between ditch sections and under driveway approaches on the south side of the roadway. The 
system crosses 11th Street south to north between Elmira Avenue and Delaware Avenue, and 
outfalls to the ditch and culvert system bordered by 11th Street to the south, 10th Street to the north, 
Elmira Avenue to the east and Baltimore Avenue to the west. See Figure 4 in Appendix A. The 
ditch and culvert system flows in a general northwest direction. Runoff leaves the ditch and culvert 
system and enters the 24-inch piped system at the intersection of Baltimore Avenue and 10th Street. 
The 24-inch storm drainage in this area picks up additional flow from areas south and east along 
Baltimore Avenue and then outfalls to the large gully area behind Bandon City Hall. Flow leaves 
the gully area at the north end and enters the 36-inch storm drain pipe that crosses Highway 101 and 
runs down Chicago Avenue. Additional runoff enters the system from the old town areas around 
First and Second Streets and Chicago Avenue. The 36-inch storm drain eventually outfalls at the 
boat basin in the Coquille River near the intersection of First Street and Chicago Avenue. 
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Section 

4 
 
    
 

Planning Criteria 
 
 
 
4.1 Federal and State Regulations 
 
Coos County and the city of Bandon are not on the State of Oregon Department of 
Environmental Quality (DEQ) Phase II NPDES permit list. See Section 4.2.8 below. As 
currently regulated, the city of Bandon is not required by Federal Law to permit or monitor its 
storm water discharges. However, as cited in 40 CFR 122.26, other Federal agencies may require 
permits for some storm water discharge.  
 
The U.S. Army Corps of Engineers (USACE), Oregon Division of State Lands (DSL) and 
Oregon Department of Fish and Wildlife (ODFW) are all agencies that may require permits or 
special construction methods to accommodate fish passage when construction activities may 
affect sensitive habitat areas. 
 
As part of the permitting process, the city of Bandon has toured the project area with agency 
representatives and submitted a Joint Permit application to USACE and DSL. The diversion 
project, as planned, will not impact open channel areas and falls under system maintenance 
criteria. In addition, it has been determined that the drainage ditches contain intermittent flow 
and are not being used by fish species. For these reasons, USACE and other agencies will likely 
not require permits for this project. 
  
4.2 Local Drainage Regulations and Review Procedures 
 
The city of Bandon currently has ordinances pertaining to storm water for new development. 
These include Municipal Ordinance.12.060 “Application Requirements” Section B.12 and 
16.12.240 “Criteria for Approval” Section F.2.  The City requires that a developer address storm 
water issues by providing adequate facilities for runoff generated from the proposed site. The 
intention of these ordinances is to protect lower developments from excess flows.   
 
Review procedures require the developer to provide for all on-site drainage as well as to 
participate in the improvement of downstream drainage systems if the runoff from the improved 
property causes these downstream facilities to be overloaded.  It requires all new drainage 
facilities to be sized to accommodate future runoff from potential upstream developments. Most 
of the drainage basins within the study area for this addendum have been fully developed. 
However, there are some undeveloped areas that may be developed in the future. Any future 
development will have to address impacts to downstream storm drain facilities.  A brief 
description of common drainage review criteria is provided below. 
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4.2.1 General Provisions 
 
The review body should approve a development request only when adequate provisions for 
storm and flood water runoff have been made as determined by the City Engineer.  The storm 
water drainage system must be separate and independent of any sanitary sewerage system.  
Where possible, inlets should be provided, ensuring surface water is not carried across 
intersections or allowed to flood streets.  Surface water drainage patterns and proposed storm 
drainage must be shown on every development proposal plan.  All proposed storm sewer plans 
and systems must be approved by the City Engineer as part of the tentative plat or site plan 
review process. 
 
Ditches will not be allowed without specific approval of the City Engineer.  Open natural 
drainage ways of sufficient width and capacity to provide for flow and maintenance may be 
permitted.  By definition, an open natural drainage way is a natural path that has the specific 
function of transmitting natural stream water or storm water runoff from a point of higher 
elevation to a point of lower elevation. 
 
4.2.2 Easements 
 
Where a subdivision or development property is traversed by a water course, drainage way, 
channel or stream, there shall be provided a public storm water easement or drainage right-of-
way conforming substantially with the lines of such water course and such further width as the 
City Engineer determines will be adequate for conveyance and maintenance.  Improvements to 
the drainage way, or streets or parkways parallel to the water course, may be required. 
 
The Storm Water Diversion Project will require that the City obtain both permanent drainage 
maintenance easements and temporary construction easements in the ditch and culvert area 
bounded by 10th and 11th Streets to the north and south and Baltimore Avenue and Elmira 
Avenue to the west and east. The work on 11th Street as planned will be within the existing right- 
of-way. See Figure 5 in Appendix A. 
 
4.2.3 Accommodation of Upstream Drainage 
 
A culvert or other drainage facility shall be large enough to accommodate potential runoff from 
its entire upstream drainage area, whether inside or outside of the development.  The City 
Engineer will review and approve the size required of the facility, based on provisions of the City 
of Bandon Storm Drain Master Plan, and sound engineering principles, assuming conditions of 
maximum potential watershed development permitted by the City of Bandon Comprehensive 
Plan. 
 
4.2.4 Effect On Downstream Drainage 
 
Where it is anticipated by the City Engineer that additional runoff resulting from the 
development will overload an existing drainage facility, the review body should withhold 
approval of the development until provisions have been made for improvement of said potential 
condition. 
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4.2.5 Drainage Management Practices 
 
Development must employ drainage management practices approved by the City Engineer which 
minimize the amount and rate of surface water runoff into receiving streams or drainage 
facilities, or onto adjoining properties.  Drainage management practices must include, but are not 
limited to, one or more of the following: 
 

• Temporary ponding or detention of water; 
 

• Permanent storage basins; 
 

• Minimization of impervious surfaces; 
 

• Emphasis on natural drainage ways; 
 

• Prevention of water flowing from the development in an uncontrolled fashion; 
 

• Stabilization of natural drainage ways as necessary below drainage and culvert discharge 
points for a distance sufficient to convey the discharge without channel erosion; 

 
• Runoff from impervious surfaces must be collected and transported to a natural drainage 

facility with sufficient capacity to accept the discharge; and 
 

• Other practices and facilities designed to transport storm water and improve water 
quality. 

 
4.2.6 Design Requirements for New Development 
 
All new development within the City must, where appropriate, make provisions for the 
continuation or appropriate projection of existing storm sewer lines or drainage ways serving 
surrounding areas.  Extensions may be required through the interior of a property to be 
developed where the City determines that the extension is needed to provide service to upstream 
properties. 
 
4.2.7 NPDES Permit Requirements 
 
Since November 2002, a National Pollutant Discharge Elimination System (NPDES) permit 
must be obtained from the Department of Environmental Quality (DEQ) for construction 
activities, including clearing, grading, and excavation that disturb one or more acres of land.  The 
developer must complete NPDES General Permit Form 1200-C for storm water discharge 
associated with construction activities. For construction activities disturbing 20 or more acres, 
the plan must be prepared and stamped by an Oregon Registered Professional Engineer, Oregon 
Registered Landscape Architect, or Certified Professional in Erosion and Sediment Control. 
Addition information regarding the NPDES Storm Water Regulations for Construction Activities 
may be found on the Internet at:  
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www.deq.state.or.us/wq/stormwater/swpconstrapp.htm#app 
 
4.2.8 Small MS4 Requirements 

Small MS4 stands for Small Municipal Separate Storm Sewer System. It is defined as a publicly 
owned conveyance or system of conveyances from ditches, curbs or underground pipes that 
divert storm water into the surface waters of the state. A small MS4 is subject to storm water 
regulation if it is located within an "Urbanized Area" as defined by the U.S. Census Bureau in 
the 2000 (or later) census.   The Bureau of the Census has defined an ''Urbanized Area'' as a 
central place (or places) adjacent to a densely settled surrounding territory that together has a 
residential population of at least 50,000 and an average density of at least 1,000 people per 
square mile. Bandon does not currently appear to meet the definition of an urbanized area, but 
should anticipate future inclusion since the history of this set of regulations has been to include 
small areas as time goes on.    Communities subject to this regulation are required to design their 
programs to do the following: reduce the discharge of pollutants to the "maximum extent 
practicable" (MEP), protect water quality and satisfy the appropriate water quality requirements 
of the Clean Water Act. Implementation of the MEP standard will require the development and 
implementation of best management practices (BMP) and the achievement of measurable goals 
to satisfy each of the following six minimum control measures:  

• Public Education and Outreach 
Distributing educational materials and performing outreach to inform citizens about the 
impacts polluted storm water runoff discharges can have on water quality.  

• Public Participation/Involvement 
Providing opportunities for citizens to participate in program development and 
implementation, including effectively publicizing public hearings and/or encouraging 
citizen representatives on a storm water management panel.  

• Illicit Discharge Detection and Elimination 
Developing and implementing a plan to detect and eliminate illicit discharges to the 
storm sewer system (includes developing a system map and informing the community 
about hazards associated with illegal discharges and improper disposal of waste).  

• Construction Site Runoff Control 
Developing, implementing and enforcing an erosion and sediment control program for 
construction activities that disturb one or more acres of land (controls could include silt 
fences and temporary storm water detention ponds).  

• Post-construction Runoff Control 
Developing, implementing and enforcing a program to address discharges of post-
construction storm water runoff from new development and redevelopment areas. 
Applicable controls could include preventive actions such as protecting sensitive areas 
(e.g., wetlands) or the use of structural BMPs such as grassed swales or porous pavement.  

• Pollution Prevention/Good Housekeeping 
Developing and implementing a program with the goal of preventing or reducing 
pollutant runoff from municipal operations. The program must include municipal staff 

http://www.des.state.nh.us/StormWater/ms4_defined.htm
http://www.des.state.nh.us/StormWater/#urbanized
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training on pollution prevention measures and techniques (e.g., regular street sweeping, 
reduction in the use of pesticides or street salt, or frequent catch-basin cleaning). 

 
Additional information may be obtained from the following website regarding the Small MS4 
program from: 
 

http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm 
 
4.3  Urban Growth Area Management and Agreement 
 
The Urban Growth Area (UGA) lies outside the city limits but within the Urban Growth 
Boundary (UGB).  The UGA includes a large portion of Drainage Basin 1 (the main diversion 
basin), as well as portions of several other drainage basins, and they are addressed by this 
addendum. UGA has historically been under county jurisdiction. The remaining drainage areas 
analyzed are within city limits. All project work planned for the diversion project will take place 
within city limits, therefore, responsibility for development review takes place at the city level. 
 
4.4 Civil Law Criteria 
 
Storm drainage for non-urbanized areas is not regulated by state or federal agencies.  However, 
the State of Oregon provides civil laws pertaining to drainage. Civil drainage laws prescribe the 
entitlement of a property owner to have normal natural drainage ways maintained.  Under this 
doctrine, a landowner must accept water that naturally flows across his property, but the owner is 
entitled to not have the natural drainage changed or substantially increased.  Similarly, this law 
provides that a landowner must not obstruct the natural drainage way if the upper drainage way 
is properly discharged.   
 
The Oregon Department of Transportation Hydraulics Manual provides a summary of Oregon 
drainage law.  The three basic elements of drainage that must be followed, according to civil law, 
as interpreted by ODOT are: 
 

● A landowner may not divert water to adjoining land that would not otherwise flow there.  
Diverted water is further described by ODOT as water routed from one drainage area to 
another and water collected and discharged that would normally infiltrate, pond, or 
evaporate.  
 

● A landowner may not divert or change the place where water flows onto a lower 
property.  ODOT interprets this element to limit diversion of water from grading and 
paving work and/or improvements to storm water collection systems. 
 

● An upper landowner may not accumulate large quantities of water, then release it, greatly 
accelerating the flow onto a lower property.  The ODOT interpretation notes that 
noncompliance with this element occurs when the flow of water has been substantially 
increased. 

 

http://cfpub.epa.gov/npdes/stormwater/menuofbmps/index.cfm
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Clearly, violations of Oregon drainage law are subjective.  Where questions arise, ODOT 
recommends that its engineering staff acquire easements to avoid the potential for litigation.  
Natural drainage ways have been impacted by development and, consequently, are no longer, 
readily apparent.  In such cases, corrections made by the City should be particularly sensitive to 
the potential for rerouting drainage to properties that cannot be proven as the original drainage 
way. Future developments within the City, and city improvements to the existing drainage 
system, should be required to subscribe to the City’s legal interpretation of the Oregon drainage 
law.  Where questionable conditions may exist, the City should seek or require acquisition of 
easements. 
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Section 

5 
    

Hydrological 
Analysis 
 
 
5.1 Storm Frequency 
 
An essential part of storm water analysis is selection of the design storm or storm frequency that 
will be used.  Selection of the design storm includes economic and statistical relations.  The 
frequency chosen for a storm depends upon such factors as the existing drainage system, the 
nature of the contributing areas, and the cost of storm drainage improvements. 
 
The design storm is the total amount of rainfall that will occur over a period of time based on the 
statistical evaluation of precipitation records. Typical intervals for storm frequencies are 2, 5, 10, 
25, 50, and 100 years.  A 25-year storm can be expected to occur once within a 25-year period.  
The 25-year storm could occur any year during a 25-year time span, although each year it only 
has a 4 percent chance of occurring.  The 25-year storm could conceivably occur for several 
years, or even twice in a given year, even though, statistically, it would not be probable.  
 
Economic factors are considered when selecting the design storm in the engineering analysis.  
For instance, a drainage system sized for the 100-year storm will result in a larger, more costly 
drainage system than for a more frequent storm.  Conversely, a drainage system designed for the 
frequent storm, though less costly, may not prevent property flooding, damage to public 
facilities, and the potential loss of life.  Costs of improvements must be compared to the potential 
risks. 
 
Selection of the storm frequency for this analysis is based on individual basins and projects.  
Based on the State of Oregon Department of Transportation Hydraulics Manual, a 50-year 
recurrent storm should be utilized for facilities draining through state highways and a 25-year 
storm can be used for smaller city streets.  In cases where roadway overtopping is a problem, the 
100-year storm, may be used. 
 
For development anticipated within the study area, a storm with a recurrent interval of 25 years 
is selected as the design and analysis storm. Per NOAA isopluvial maps, the rainfall total for the 
25-year storm in Bandon is 7.0 inches in a 24-hour period. The existing and new systems were 
also analyzed using 100-year storm flows in order to predict potential flooding issues during a 
very large weather event. 
 
5.2 Channelization 
 
As storm water flows downstream, it travels in some type of channel, for example, ditch, culvert, 
natural creek, or pipes.  A common mathematical formula used to characterize the hydraulic 
behavior of these conduits is Manning's Equation, which is generally expressed as: 
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 Q=(1.49/n)*A*R2/3*S1/2 
 
 Where:  
 Q=Channel Flow (cfs) 
 A=Cross-Sectional Area (sf) 
 R=Hydraulic Radius=A/P (ft) 
 P=Wetted Perimeter (ft) 
 S=Channel Slope (ft/ft) 
 n=Manning’s Roughness Coefficient 
 
Channels vary widely in their hydraulic performance.  The roughness coefficient "n" is used to 
describe the general type of channel and the surface texture of the channel flow regime. Channel 
wall materials differ in surface friction.  If a channel is made up of a rough surface, there is more 
friction as the water flows through the channel, and more energy is used to overcome that 
friction.  The result is lower water velocities and therefore lower flows or higher water levels for 
a given flow. Many jurisdictions dictate specific Manning’s coefficients to use for all piped flow 
calculations. A Manning’s coefficient of 0.013 was used for all pipe flow calculations for this 
addendum. Table 5.2.1 lists some commonly used Manning's “n” values for different pipe and 
channel surfaces. 
 

TABLE 5.2.1 
TYPICAL MANNING’S ROUGHNESS COEFFICIENT 

 
 
SURFACE OR MATERIAL 

 
MANNING’S “n” 

Finished Concrete 0.012 
Unfinished Concrete 0.014 
Plastic Pipe 0.009 
Brick 0.016 
Cast Iron 0.015 
Concrete Pipe 0.015 
Bare Earth 0.022 
Corrugated Metal Flumes 0.025 
Corrugated Metal Pipe 0.026 
Rubble 0.030 
Earth with Stones and Weeds 0.035 

 
5.3 Runoff Analysis Method 
 
The term "storm water" typically refers to rainfall runoff, snowmelt runoff, and surface runoff 
and drainage.  Effective storm water management includes the accurate sizing of storm water 
conveyance systems, specifically culverts, catch basins, detention/retention ponds, and storm 
drainage pipelines.  Sizing for conveyance systems is generally estimated by using instantaneous 
peak runoff from a storm of specified frequency.   
 
There are numerous methods for estimating peak runoff.  For purposes of this study, the Rational 
Method was used to estimate peak runoff values.  
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The Rational Method is relatively simple analysis method and is commonly used for engineering 
analysis of smaller drainage basins of less than 300 acres. In general, the Rational Method is 
considered a conservative approach for estimating storm water runoff. 
 
5.3.1 Rational Method 
 
The Rational Method is based upon the concept of mass balance and relates rainfall intensity to 
runoff intensity.  The Rational Method incorporates the use of the rational formula, which is 
generally expressed as: 
 

Qp = CIA  
 
Where: 
Qp =  peak discharge (cfs) 
C  =  runoff coefficient (dimensionless) 
I   =  rainfall intensity (in/hr) 
A  =  watershed area (ac) 

 
Once values for the runoff coefficient, rainfall intensity, and watershed area have been 
determined, peak discharge (Qp) values for drainage basins in the area are calculated.  Each of 
the parameters in the formula is described below. 
 
Runoff Coefficients 
Values for C, the runoff coefficient, are readily available in most hydrology or engineering 
handbooks.  Some common C values are listed in Table 5.3.1.1. 
 

TABLE 5.3.1.1 
COMMON RUNOFF COEFFICIENTS 

 
 
AREA DESCRIPTION 

 
RUNOFF COEFFICIENT 

Downtown Business 0.70 to 0.95 
Neighborhood 0.50 to 0.70 
Single Family (Residential) 0.30 to 0.50 
Detached Multi-units (Residential) 0.40 to 0.60 
Attached Multi-units (Residential) 0.60 to 0.75 
Light Industrial 0.50 to 0.80 
Parks, Cemeteries 0.10 to 0.25 
Unimproved 0.10 to 0.30 

 
Rainfall Intensity 
Rainfall intensity (I) is the intensity (inches per hour) of rainfall for a given design storm at a 
given time in the storm.  Intensity is typically determined from Rainfall Intensity, Duration, and 
Frequency (IDF) curves.  IDF curves are used to determine rainfall intensity associated with a 
specific storm frequency and time of concentration.  The IDF curves for Bandon are provided in 
Appendix C with the runoff calculations. 
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Time of Concentration 
Rainfall duration in a drainage basin is computed by determining the time of concentration for 
that drainage basin.  Time of concentration (tc) is defined as the longest travel time it takes a 
particle of water to reach a discharge point in a watershed.  While traveling towards a discharge 
point, a water particle may experience sheet flow, shallow concentrated flow, open channel flow, 
or a combination of these. The ODOT Hydraulic Manual describes the use of the kinematic wave 
equation to calculate the time of concentration for overland sheet flow. 
 
    Tc = 0.93(L0.6n0.6)/(i0.4S0.3) 
 

Where: 
 
Tc  = Time of concentration for overland sheet flow (minutes) 
L = Length of sheet flow segment (feet) 
n = Manning’s Roughness Coefficient 
i = Rainfall intensity (inches/hour) 
S = Average slope of the sheet flow segment (feet/feet) 

 
The time of concentration for shallow concentrated flow and open channel flow can be 
calculated once the velocity is known by dividing the segment length by the velocity of the flow.  
The ODOT Hydraulics Manual provides a chart for determining flow velocity in the case of 
shallow concentrated flow. The State of Washington Department of Transportation has prepared 
coefficients based on different surfaces using Manning's Equation for ease of calculating both 
shallow concentrated flow and open channel flow velocities. Typical values for these coefficients 
are presented in Table 5.3.1.2. 
 

TABLE 5.3.1.2 
WASHINGTON DOT SHALLOW CONCENTRATED FLOW AND OPEN CHANNEL FLOW 

COEFFICIENTS 
 
Shallow Concentrated Flow 
 

   
SURFACE DESCRIPTION 

 
COEFFICIENT 

Forest with heavy ground litter 3 
Brushy ground with some trees 5 
Fallow or minimum tillage cultivation 8 
High grass 9 
Short grass, pasture and lawns 11 
Nearly bare ground 13 
Paved and gravel areas 27 
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TABLE 5.3.1.2 (Continued) 
 
Open Channel Flow 
 

   
SURFACE DESCRIPTION 

 
COEFFICIENT 

Forested swale with heavy ground litter 5 
Forested drainage course with defined bed 10 
Rock-lined waterway 15 
Grassed waterway 17 
Earth-lined waterway 20 
Meandering stream 20 
CMP pipe 21 
Rock-lined stream 23 
Grass-lined stream 27 
Concrete pipe 42 

 
The time of concentration for a particular basin is the sum of the times of concentration for each 
type of flow and for each segment of the flow line. This total time of concentration is used as the 
duration when determining the rainfall intensity for the design storm frequency from the IDF 
curves. 
 
Area 
The final variable in the rational formula is the watershed area (A).  Watershed area is 
determined from topographic maps of the area. 
 
Storm runoff analysis using the rational formula can easily be performed using spreadsheet 
software. The runoff analysis calculations for this addendum are included in Appendix C. 
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Section 

6 

 
 

Storm Drain Model & System 
Analysis 
 
 
6.1 Post Diversion Impact to the Existing Storm Drain System  
 
See Appendix C for existing and new storm system capacity calculations and HGL profiles. 
Diverting runoff from Basin 1 westward on 11th street will add approximately 19 cfs of additional 
flow to the receiving storm drain system. In order to determine the impact to the existing receiving 
system and which system elements might require upgrading or upsizing to accommodate the added 
flow, a storm water runoff model was developed using the Rational Method. The model divided the 
study area up into 14 drainage basins. The drainage basins were estimated using topographical data, 
aerial photos and recent surveys. Basin boundaries were based on their respective receiving 
structures such as ditches and catch basins in order to analyze individual pipe runs within the storm 
drain system. See Section 3 of this addendum report for a description of the drainage basins.  
 
6.2 Discharge Estimates 
 
Twenty-five year storm discharge estimates that included the proposed diverted flow for the entire 
storm drain system down to the outfall at the boat basin in the Coquille River were developed 
according to the methodology in Section 5. Table 6.2.1 provides discharge flows and other analysis 
information for each of the 14 drainage basins.  
 
An analysis of the impact of the 100-year storm event was also performed. The 100-year storm 
analysis shows that much of the existing system would experience flooding issues during an event 
this large. This is to be expected as it is impractical to design a storm drain system for the 100-year 
event unless there are critical facilities to be protected. The proposed new 30-inch storm drain 
system in 11th Street does have the capacity to handle the theoretical flows from a 100-year event 
although the system would experience surcharging. The 100-year storm calculations and HGL 
analysis are included in Appendix C. 
 
In addition to the 25-year and 100-year storm analysis, an analysis of the system was computed for 
the 25-year storm assuming that Basin 1 had been developed as residential, thereby increasing the 
amount of diverted runoff. This analysis indicates that much of the downstream system will be 
surcharged should Basin 1 be developed. It is important that any future development that would 
increase runoff flows to this part of Bandon’s storm drain system, or any part of the City’s storm 
drain system, should be required to address impacts to downstream storm drains. 
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TABLE 6.2.1 
DRAINAGE BASIN RUNOFF ANALYSIS SUMMARY 

 

 
 

BASIN 
NUMBER 

AREA 
(ACRES) 

RUNOFF 
COEFFICIENT 

25-YEAR Tc 
 (MIN) 

25-YEAR 
RAINFALL 
INTENSITY 

(IN/HR) 

25-YEAR 
RUNOFF 

FLOW 
(CFS) 

25-YEAR 
CUMULATIVE 
FLOW (CFS) 

1 92 0.3 150 0.67 18.49 18.49 
2 3.4 0.5 22 1.95 3.32 21.81 
3 0.66 0.9 10 2.75 1.63 23.44 
4 2 0.5 10 2.75 2.75 26.19 
5 1 0.5 10 2.75 1.38 27.57 
6 0.48 0.5 10 2.75 0.66 28.23 
7 7.3 0.4 15 2.35 6.86 35.09 
8 22 0.5 71 0.93 10.23 45.32 
9 1.2 0.5 10 2.75 1.65 46.97 

10 2.7 0.7 10 2.75 5.20 52.17 
11 18 0.3 34 1.5 8.10 60.27 
12 10.1 0.8 18 2.15 17.37 77.64 
13 3 0.65 10 2.75 5.36 83.00 
14 2.1 0.8 10 2.75 4.62 87.62 

  
       MAX FLOW THROUGH NEW 11TH STREET STORM SYSTEM 

    MAX FLOW THROUGH DITCHES & CULVERTS 
     MAX FLOW THROUGH BALTIME AND 10TH STREET SYSTEM 

    MAX FLOW THROUGH LOWER 36-INCH SYSTEM TO OUTFALL 
   

 
6.3 Applying the Analysis Results to the Existing Storm System 
 
By applying the results of the hydrological analysis with the added 25-year-storm diversion flow 
to the existing system, it can be determined whether the existing system has sufficient capacity to 
handle the additional flow or if the pipe and receiving structures will need to be modified or 
upsized. The calculated runoff for each basin is added to the storm system at each receiving point 
or structure and capacity calculations are performed in order to determine if a deficiency exists. 
 
It should be noted that some surcharging of the system may occur and can be allowed, provided 
there is sufficient freeboard at the lowest structure to avoid overflowing. ODOT generally allows 
a minimum of 12 inches of freeboard in a surcharged system when conveying design storm 
flows. In order to determine the elevation at which water will rise in a surcharged system, a 
separate hydraulic grade line (HGL) analysis must be performed. In order to determine the 
hydraulic grade line, the elevation of the crown of the pipe at the outfall must be known or 
assumed. When the system is full, water leaving the end of the outfall is assumed to be at the 
crown. Pipe head losses are calculated using Manning’s Equation; these, along with minor losses 
due to structures and fittings, are added back into the system going upstream from the outfall to 
create the energy grade line (EGL) for the system. The hydraulic grade line can be found by 
subtracting the velocity head at any point from the energy grade line. Hydraulic grade lines for 
the entire study area system were prepared for this addendum and are presented in Appendix C.  
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A brief summary of findings for each receiving pipe system is provided below: 
 
11th Street Storm System:  The existing storm drain system consists of 18-inch culverts and 
piping on the south side of 11th Street. Diverted flow will enter this part of the system first. Basin 
1 (the proposed diversion basin) and Basins 2, 3, 4 and 5 all flow to this part of the storm drain 
system. Table 6.3.1 provides the analysis results for this part of the system. 
 

 
TABLE 6.3.1 

EXISTING 11TH STREET STORM DRAIN SYSTEM WITH DIVERSION FLOW 
25-YEAR STORM FLOWS 

 Flow from 
Basin 1 

Added flow 
from Basin 2 

Added flow 
from Basin 3 

Added flow 
from Basin 4 

Added flow 
from Basin 5 

 

Basin area 
(acres) 92 3.4 0.66 2 1  

Tc (min) 150 22 10 10 10  
C 0.3 0.5 0.9 0.5 0.5  
I (in/hr) 0.67 1.95 2.75 2.75 2.75  
Q section 18.49 3.32 1.63 2.75 1.38  
Q cumulative 18.49 21.81 23.44 26.19 27.57  

 
Pipe dia. (in) 18 18 18 
Slope (ft/ft) 0.0064 0.0225 0.0100 
Pipe 
Capacity (cfs) 8.43 15.80 10.53 

Pipe excess 
capacity (cfs) -15.01 -10.39 -17.03 

 
The negative excess pipe capacities shown in Table 6.3.1 indicate a surcharged condition in this 
section of the storm drain system with the added diversion flows. Subsequent hydraulic grade 
line analysis indicates that the water level would be well above the rim elevations of existing 
structures; therefore, this section of the storm drain system would require upgrades to handle the 
additional diversion flows. 
 
Ditch and Culvert Section:  After leaving the 11th Street storm drain system, storm water flows 
to the ditch and culvert system bordered by 10th Street to the north, 11th Street to the south, 
Elmira Avenue to the east and Baltimore Avenue to the west. In addition to the flows coming 
from the upstream system, this part of the storm drain picks up flows from Basins 6 and 7. 
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Table 6.3.2 provides the analysis results for this part of the system. Culvert excess capacities 
were based on the maximum flow after the addition of runoff from Basin 7 (35.09 cfs). Culvert 
numbering is in the direction of flow, from upstream to downstream; thus Culvert No. 1 is the 
first culvert in the section. 
 

TABLE 6.3.2 
EXISTING DITCH AND CULVERT SECTION WITH DIVERSION FLOW 

25-YEAR STORM FLOWS 
 

 Incoming 
flow from 
upstream 
system 

Added flow 
from Basin 6 

Added flow 
from Basin 7 

Basin area 
(acres) - 0.48 7.3 

Tc (min) - 10.00 15.00 
C - 0.5 0.4 
I (in/hr) - 2.75 2.35 
Q Section 
(cfs) - 0.66 6.86 

Q cumulative 
(cfs) 27.57 28.23 35.09 

 
CULVERT CAPACITIES 

 
 Culvert #1 Culvert #2 Culvert #3 Culvert #4 

Pipe dia. (in) 24 24 36 24 
Slope (ft/ft) 0.0092 0.0133 0.0314 0.0266 
Pipe 
Capacity 
(cfs) 

21.76 26.16 118.51 37.00 

Pipe excess 
capacity (cfs) -13.33 -8.93 83.42 1.91 

 
Two of the existing culverts, Culvert Nos. 1 and 2, have negative excess capacities and will 
require up-sizing to avoid surcharging this section of the storm drain system. Surcharging in this 
section is not desirable due to the potential for water to back up into the ditches and possibly 
overflow. The remaining culverts have the capacity to handle the added diversion flow, provided 
they are kept clean. Other work recommended for this section consists of ditch cleaning and jet 
cleaning the culverts as part of general system maintenance. 
 
An open channel flow calculation was performed on a typical ditch cross section between 
Culvert Nos. 1 and 2. The analysis showed that at the expected design flows for the 25-year 
storm, the water depth in the ditches would be about 18 inches, which allows sufficient freeboard 
to avoid overtopping the bank. The calculations are included in Appendix C. 
 
Storm Drain at the Intersection of 10th Street and Baltimore Avenue:  Storm water leaving 
the ditch and culvert section enters the piped storm drain at the southeast corner of the 
intersection of 10th Street and Baltimore Avenue. This section of storm drain consists of about 
107 feet of 36-inch pipe from the outfall in the gully to the first upstream manhole, and about 
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200 additional feet of 24-inch pipe with two more manholes in the run prior to the inlet at the 
ditch and culvert section. In addition to the flow from the ditch and culverts section, this part of 
the storm drain system picks up additional flow from Drainage Basins 8, 9 and 10. The final 36-
inch storm drain pipe in this section delivers 52.17 cfs of the 25-year storm to the gully area. The 
storm drain is installed deep with inverts between 14 feet and 18 feet below grade. Table 6.3.3 
provides the analysis results for this part of the system. 
 

TABLE 6.3.3 
EXISTING STORM DRAIN AT INTERSECTION OF 10TH STREET AND BALTIMORE AVENUE 

25-YEAR STORM FLOWS 
 

 

Incoming flow 
from 

upstream 
system 

Added flow 
from Basin 8 

Added flow 
from Basin 9 

Added flow 
from Basin 10 

Basin area 
(acres) - 22 1.2 2.7 

Tc (min) - 71.00 10.00 10.00 
C - 0.5 0.5 0.7 
I (in/hr) - 0.93 2.75 2.75 
Q Section 
(cfs) - 10.2300 1.6500 5.1975 

Q cumulative 
(cfs) 35.09 45.32 47.00 52.17 

 
PIPE CAPACITIES 

 
Pipe dia. 
(in) 24 24 24 36 

Slope 
(ft/ft) 0.0192 0.0469 0.0072 0.0336 

Pipe 
Capacity 
(cfs) 

31.43 49.12 19.25 122.59 

Pipe 
excess 
capacity 
(cfs) 

-3.66 3.80 -27.75 70.42 

 
The negative excess pipe capacity shown for the first and third pipes in the system indicates a 
surcharged condition. However, the HGL analysis for this section shows that, due to the depth of 
the storm drain, there is sufficient freeboard within the piped system to allow surcharging at 25- 
year design storm flows. It should be noted that the surcharging may cause storm water to back 
up into the upstream ditch at the southeast corner of 10th Street and Baltimore Avenue. The HGL 
analysis indicates water levels in the ditch could reach 59 feet at design storm flows. This 
theoretical water level elevation is approximately 6 feet below the top of bank elevation for the 
ditch. However, larger storm events have the potential to overtop the ditch bank. In addition, 
there is an existing structure at the southeast corner of 10th Street and Baltimore Avenue located 
very close to the south bank of the ditch. Field measurements on the foundation show that the 
base of the footing is at an elevation of approximately 59 feet, which is the same elevation as the 
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theoretical 25-year high water mark for the ditch. Larger storm events may put this structure at 
risk if erosion occurs around the foundation footing.  
 
Because of the conservative approach to the analysis, the system can be assumed to have the 
ability to transport 25-year storm runoff flows with the added diversion flow, therefore, there are 
no storm drain system improvements planned as part of the diversion project for this section of 
the system other than ditch cleaning and maintenance of the inlet structure. However, the system 
should be deemed to be at capacity. Future upstream development that may cause the addition of 
more runoff to the system will likely have to address improvements to this section of the storm 
drain system or detain runoff. 
 
The Gully Section: The gully section is a densely overgrown depressed area with steep sides. 
The gully depth near the outlet end is about 20 feet. The size of the area provides ample excess 
storage capacity for design storm runoff flows. Drainage Basin 11 consists of the gully area and 
some of the surroundings areas around the top edge of the gully. Basin 11 adds approximately 
8.1 cfs to the runoff flow within the gully. The 25-year storm flow rate leaving the gully at the 
north end and entering the lower 36-inch storm drain system is about 60.3 cfs. 
 
Existing 36-inch Storm Drain System to Outfall: Storm water leaving the gully area enters the 
final 36-inch piped storm drain section prior to the outfall in the boat basin. This part of the 
storm system receives flow from the gully and picks up additional flow from Drainage Basins 
12, 13 and 14. These basins contain commercial areas along and near Highway 101 and in the 
Old Town areas around Chicago Avenue. Because the basins have a large percentage of 
impervious surface, storm water loading from these basins is relatively high. Table 6.3.4 
provides the analysis results for this part of the system. 



City of Bandon  Section 6 
Storm Drainage Master Plan Addendum No. 2 – Rosa Road Storm Drain Diversion  Storm Drain Model 
 

The Dyer Partnership Engineers & Planners, Inc.  6- 7 

TABLE 6.3.4 
EXISTING 36-INCH STORM DRAIN SYSTEM TO OUTFALL 

25-YEAR STORM FLOWS 
 

 

Incoming 
flow from 
upstream 
system 

Added flow 
from Basin 

12 

Added flow 
from Basin 

13 

Added flow 
from Basin 

14 

Basin area 
(acres) - 10.1 3 2.1 

Tc (min) - 18.00 10.00 10.00 
C - 0.8 0.65 0.8 
I (in/hr) - 2.15 2.75 2.75 
Q Section 
(cfs) - 17.3720 5.3625 4.6200 

Q 
cumulative 
(cfs) 

60.27 77.64 83.00 87.62 

 
PIPE CAPACITIES 

 
Pipe dia. (in) 36 36 36 36 36 
Slope (ft/ft) 0.0078 0.0156 0.0325 0.0126 -0.0305 
Pipe 
Capacity 
(cfs) 

59.0650 83.5305 120.5659 75.0703 < 0.00 

Pipe excess 
capacity 
(cfs) 

-1.20 5.89 42.93 -7.93 << 0.00 

 
The negative excess capacities shown in Table 6.3.4 indicate a surcharged condition in two of 
the upstream pipes. Note that the last section of pipe prior to the outfall flows uphill at 3.05%. 
This adds approximately 1.7 feet to the HGL for this section of the storm drain system. This can 
be compensated for by adding 1.7 feet to the starting water level in the HGL analysis. HGL 
analysis of the system shows a minimum freeboard of 0.8 feet at the second manhole upstream of 
the outfall, which is slightly less than the ODOT recommended minimum of one foot. Because 
of the conservative analysis approach, the system can be considered functional with the 
additional flow and no system upgrades are required. However, any future upstream 
development that may cause the addition of more runoff to the system will likely have to address 
improvements to this section of the storm drain system or detain runoff. 
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Section 

7 
  

Recommended Storm Water 
Improvements 
 
 
7.1 Proposed Storm Drain Improvements 
 
The proposed improvements to the existing storm drain system to accommodate the additional 
flow from diverting Basin 1 runoff consists of one project. Most of the storm drain 
improvements for the project are located on 11th Street; therefore, the project will be referred to 
as the 11Th Street Storm Drain Improvements Project. See Figure 6 in Appendix A. Starting at 
the inlet located at the end of the ditch at the southeast corner of the intersection of Rosa Road 
and 11th Street, a new winged inlet structure would be installed along with new 30-inch storm 
drain pipe diverting flow to the west along the south side of 11th Street. The new pipe would 
intercept the existing system, and the existing system would be enlarged from 18-inch to 30-inch 
pipe. The new system will require the installation of five manholes. The manholes will have an 
inside diameter of 60 inches to accommodate the new 30-inch storm drain. The new system will 
more or less follow the same alignment as the existing system and will cross 11th Street between 
Elmira Avenue and Delaware Avenue. The new 30-inch storm drain will outfall at the same 
location as the existing system at the ditch and culvert section located north of 11th Street. In 
addition to the work done in 11th Street, the first two culverts in the ditch and culvert system 
bounded by 10th Street to the north, 11th Street to the south, Baltimore Avenue to the west and 
Elmira Avenue to the east will be upsized from 24 inches to 30 inches. 
 
The project is expected to be the responsibility of the City of Bandon with respect to capital 
improvements. 
 
7.2 Recommended Future Storm Drain Improvements 
 
Diverting flow westward on 11th Street will add runoff loading to the affected existing facilities. The 
flow diversion will also decrease runoff loading in the storm system that continues northward on 
Fillmore Avenue and on the remaining portion of Project 6A.1 east of Fillmore Avenue/Rosa Road 
as originally shown in the Storm Water Master Plan. In Addition to the proposed diversion project, 
the following storm system improvements are recommended in the near future. See Figure 3 in 
Appendix A. 
 
Revision to the Remaining Portion of Project 6A.1, 6A.3 & 6C.1 East of Fillmore Avenue 
 
The areas east of the intersection of Fillmore Avenue and 11th Street will still require storm drainage 
improvements. However, because approximately 19 cfs will diverted westward, two of the pipe 
sections in 11th Street can be downsized from 36-inch to 18-inch and 24-inch. The remaining 
portions of Projects 6A.1, 6A.3 and 6C.1 to the east of Fillmore Avenue should remain unchanged 
to allow for extra capacity if needed. 
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Storm Drain Improvements at 10th Street and Baltimore Avenue 
 
With the addition of the diverted flow the existing 24-inch storm drain in the intersection of 10th 
Street and Baltimore Avenue is at or near capacity. It is recommended that the 24-inch pipe in this 
section of the storm drain system be replaced with 36-inch pipe to accommodate future increased 
loading and to prevent potential overflow of the ditches upstream. This system is very deep at 14 to 
18 feet below grade, therefore, excavation will be expensive and it is likely that a good portion of 
the intersection will have to be demolished and replaced. 
 
Adding an Overflow Baffle to the Existing Manhole at Fillmore Avenue and 4th Street 
 
The existing large storm drain manhole at the intersection of Fillmore Avenue and 4th Street is part 
of the 48-inch storm drain system that runs northward on the east side of Fillmore Avenue. The 48-
inch pipe turns eastward at this manhole and continues down 4th Street to eventually outfall in Ferry 
Creek near 3rd Street and Grand Avenue.  
 
In addition to the 48-inch outlet pipe in this manhole, there is an 18-inch outlet to the north that 
continues northward on Fillmore Avenue. The invert of the 18-inch pipe is installed at near the same 
invert elevation of the 48-inch pipe and appears to have been installed to divert some of the flow 
away from the 48-inch system. 24-inch storm drainage for the Woolen Mill Phase 1 - Stage 2 
project has been constructed in 3rd Street and flows to the west to connect with the existing 18-inch 
pipe on Fillmore Avenue. As the system is currently constructed, the 18-inch pipe may be at or near 
capacity when there is a large storm event and the upstream 48-inch system is flowing at half 
capacity. This creates a potential surcharged condition, especially when flow from 3rd Street hits the 
18-inch system. 
 
As part of overall upgrades for this part of the Bandon storm drain system, it is recommended that a 
concrete baffle be installed in the existing manhole at Fillmore Avenue and 4th Street to prevent 
flow in the 18-inch pipe except in the case of a very large storm event that would cause the 48-inch 
system to become surcharged. The top of the baffle would be set at the crown elevation of the 48-
inch pipe. Water would only enter the 18-inch pipe when it overflows over the baffle wall. 
 
This project could be done concurrently with the next recommended future project. 
 
Upsizing and Straightening the Storm Drain Crossing at Highway 101 and Fillmore Avenue 
 
This project was originally included as part of the Woolen Mill Phase 1 – Stage 2 project. 
 
Currently the 18-inch storm drain in Fillmore continues past 3rd Street to the intersection of 
Highway 1010 and Fillmore Avenue. The pipe crosses Highway 101 at angle to the north east and 
connects to a catch basin on the north side of Highway 101. Flow leaves the catch basin at an acute 
angle of less than 90 degrees and enters the newer 24-inch storm system that continues northward 
on Fillmore Avenue toward the outfall at the 1st Street/Riverside Drive Bridge over Ferry Creek. 
 
The small size and gentle slope of the 18-inch pipe, along with the sharp angle through the catch 
basin on the north side of Highway 101, create large head losses in the system. Future development 
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on the south side of 3rd Street will likely utilize this storm drainage and will almost certainly cause 
surcharging and system overflow conditions. 
 
The recommended future project, would be to up size the storm drain from 18-inch to 24-inch 
downstream from the Fillmore Avenue and 3rd Street manhole. In addition, the project should 
straighten the system and eliminate the head losses due to the acute angle of flow at the catch basin 
on Highway 101.   
 
7.3 Basis of Cost Estimates 
 
The magnitude cost estimate for the project has three components: construction costs, 
engineering costs and legal and administrative costs.  The cost estimate is preliminary in nature 
and is based on previous project cost information from similar projects in Bandon at the time of 
the writing of this addendum. Actual project costs may differ from what is shown here. 
 
Construction Cost 
 
The construction costs for this project are based on current averages of actual bidding results 
from similar work.  Future changes in the cost of labor, equipment, and materials will require 
that these costs be updated if construction is delayed. 
 
Construction costs are broken out into two portions:  Project elements completed by the City; 
and project elements completed by Contractor. The City will be replacing one of the culverts 
north of 11th Street and doing ditch and culvert maintenance on an in-house basis. 
 
A contingency factor of 10 percent of the contracted construction cost was added to the total 
project cost. Contingency costs are included because allowances must be made for variations in 
final quantities, bidding market conditions, adverse construction conditions, and other difficulties 
which cannot be fully known prior to project construction. 
 
Engineering Cost 
 
The cost of engineering services for projects typically include special investigations, a pre-design 
report, surveying, geotechnical exploration, preparation of contract drawings and specifications, 
bidding services, construction management, inspection, construction staking, start-up services, 
and the preparation of operation and maintenance manuals.  Depending on the size and type of 
project, engineering costs may range from 15 to 25 percent of the contract cost when all of the 
above services are provided.  The lower percentage applies to large projects without complicated 
mechanical systems.  The higher percentage applies to small, complicated projects.  The 
engineering costs for design and construction used in this study average 16.5 percent of the 
construction cost. 
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Environmental Review and Permits 
 
Replacing the culverts in the ditch and culvert section of the system will require a joint permit 
application to the U.S. Army Corps of Engineers (USACE) and the Oregon Department of State 
Lands (DSL). In addition, the Oregon Department of Fish and Wildlife (ODFW) will likely 
review the site to determine if the ditches are being used by fish species and may require fish 
passage designs for the culverts.  
 
Because the plan for replacement of the culverts can be considered as system maintenance and 
the project plan does not call for any placement of fill in the ditch flow channels, it is likely that 
the project will be exempt from a Joint USACE/DSL permit. In addition, there is no evidence 
that any fish species has currently or historically used the ditches in the project area; therefore, it 
is unlikely that special fish passage design requirements will be needed for the new culverts.   
 
Legal and Administrative Cost 
 
An allowance of $5,000 was added for legal and administrative services for the project.  This 
allowance is intended to include internal project planning, defining easements, public 
notification and budgeting. 
 
Property Acquisition Cost 
 
Costs for property acquisition and easements were not included in the cost estimates. It may be 
necessary to purchase easements or properties in order to accommodate these projects. 
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7.4 Cost Estimate for the 11th Street Storm Water Improvements 
Project 
 
Tables 7.4.1 and 7.4.2 provide cost estimates for the various elements included for completion of 
the 11th Street Storm Water Improvements Project. The City has stated that the Bandon Public 
Works Department will perform some of construction tasks for this project, specifically ditch 
cleaning and maintenance, and replacement of the first culvert in the ditch and culvert system 
that crosses the unpaved portion of Delaware Avenue north of 11th Street. Table 7.4.1 shows the 
estimated costs for the portion of the project that the City will construct. Table 7.4.2 provides 
estimated costs for the portion of the project to be completed by a contractor. Engineering and 
surveying costs represent 18% of the construction costs and contingency costs represent 15% of 
the construction and engineering costs. Costs may be rounded slightly up or down. 
 

TABLE 7.4.1 
PROJECT ELEMENTS COMPLETED BY THE CITY 

 
No. Description Quantity Unit Unit Cost Item Cost 
1 Cleaning and brushing existing ditches 1 EA $3,500 $3,500 
2 Jetting, cleaning and repair of existing culverts 1 EA $4,500 $4,500 
3 30" HDPE culvert installed 62 LF $50 $3,100 
4 Easement and legal costs 1 EA $5,000 $5,000 
   

Items Completed by the City                   Subtotal 
    

$16,100 
 

TABLE 7.4.2 
PROJECT ELEMENTS COMPLETED BY CONTRACTOR 

 
CULVERT REPLACEMENT 

No. Description Quantity Unit Unit Cost Item Cost 
1 Construction Facilities and Temporary Controls 1 LS $7,500 $7,500 
2 Demo/Remove Existing Culvert 105 LF $25 $2,625 
3 30" HDPE Culvert Installed 105 LF $175 $18,375 
4 Landscaping Reseeding of Disturbed Areas 1 LS $3,500 $3,500 

 
 

Culvert Replacement                        Subtotal    
 

$32,000 
 



City of Bandon  Section 7 
Storm Drainage Master Plan Addendum No. 2 – Rosa Road Drainage Diversion  Recommended Plan 
 

 
The Dyer Partnership Engineers & Planners, Inc.  7-6 

TABLE 7.4.2 Continued 
 

11th Street Storm Drain Improvements 
No. Description Quantity Unit Unit Cost Item Cost 
1 Construction Facilities and Temporary Controls 1 EA $7,500 $7,500 
2 Demolition and Site Prep 1 EA $10,000 $10,000 

3 30" Storm Drain Pipe HDPE (Class C Backfill) In 
AC Pavement Areas 195 LF $150 $29,250 

4 30" Storm Drain Pipe HDPE (Class C Backfill) In 
PCC Areas 45 LF $225 $10,125 

5 30" Storm Drain Pipe HDPE (Class B Backfill) 
Outside Paved Areas 290 LF $120 $34,800 

6 Repair Existing French Drain 1 LS $2,500 $2,500 
7 Concrete Saddle at Water Main Crossing 1 LS $1,500 $1,500 
8 60" Storm Manhole 5 EA $6,000 $30,000 
9 30" Storm Riser Catch Basin 1 EA $2,500 $2,500 

10 30" ADS Flared End Sections 2 EA $1,500 $3,000 
11 Sidewalk Replacement 100 SF $50 $5,000 
12 Concrete Curb and Gutter Replacement 35 LF $60 $2,100 
13 Landscaping Reseeding of Disturbed Areas 1 EA $3,500 $3,500 
14 Traffic Control 1 LS $5,000 $5,000 

 
 

11th Street Construction Subtotal   
 

$146,775 

      
Total Contracted Construction Costs  $178,775 
Total City Construction Costs $16,100 
Engineering Services (18% of Contracted Construction Cost) $32,000 
Contingency (15% of Contracted Construction Cost) $27,000 

 
          Estimated Project Total Cost $253,875 
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7.5 Cost Estimates for the Recommended Future Projects 
 
Tables 7.5.1 through 7.5.4 provide cost estimates for the recommended future projects. Costs for 
the revised projects were taken from the Storm Water Master Plan with an applied inflation rate 
of 2.0% per year and then rounded. Engineering and surveying costs represent 18% of the 
construction costs and contingency costs represent 15% of the construction and engineering 
costs. 
 

TABLE 7.5.1 
REVISION TO THE REMAINING PORTION OF  

PROJECT 6A.1, 6A.3 AND 6C.1 EAST OF FILLMORE AVENUE 
 

Item No. Description Quantity Unit Unit 
Cost Item Cost 

1 Construction Facilities and 
Temporary Controls 1 LS $59,000 $59,000 

2 Demolition and Site Prep 1 LS $41,000 $41,000 
3 Catch Basins 7 EA $1,000 $7,000 
4 72" Storm Manhole 7 EA $6,000 $42,000 
5 48" Storm Manhole 2 EA $3,500 $7,000 
6 12" Storm Drain 160 LF $45 $7,200 
7 18" Storm Drain 260 LF $50 $13,000 
8 24" Storm Drain 540 LF $70 $37,800 
9 36" Storm Drain 1410 LF $90 $126,900 
10 Outlet Structure 1 EA $7,600 $7,600 
11 Utility Adjustments 1 LS $9,000 $9,000 
12 AC Patch 1000 LF $40 $40,000 
13 Gravel Surface Replacement 700 LF $10 $7,000 
14 Rip Rap 100 CY $60 $6,000 
15 Slope Anchors 7 EA $2,100 $14,700 
16 Aggregate Base 800 CY $35 $28,000 
17 Foundation Stabilization 200 CY $50 $10,000 
18 Ditch Excavation 1000 LF $10 $10,000 

 Construction Subtotal    $473,200 

 Engineering/Surveying    $85,000 

 Contingency    $70,000 

 Revised Project 6A.1 Total    $628,200 

 
Project 6A.3 Total (From Master Plan with 2% Annual Inflation Rate Applied) 

 
$100,000 

 
Project 6C.1 Total (From Master Plan with 2% Annual Inflation Rate Applied) 

 
$182,000 
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TABLE 7.5.2 
STORM DRAIN IMPROVEMENTS AT 10th STREET AND BALTIMORE AVENUE 

 
Item No. Description Quantity Unit Unit Cost Item Cost 

1 Construction Facilities and 
Temporary Controls 1 EA $10,000.00 $10,000 

2 Demolition and Site Prep 1 EA $15,000.00 $15,000 

3 

36" Storm Drain Pipe HDPE 
Includes AC Pavement 
Replacement and Aggregate 
Base 

210 LF $250.00 $52,500 

4 72" Storm Manhole includes 
Aggregate Base 3 EA $10,000.00 $30,000 

5 Incidental Sidewalk Replacement 1000 SF $25.00 $25,000 

6 Incidental Concrete Curb and 
Gutter Replacement 160 LF $25.00 $4,000 

 Foundation Stabilization 50 CY $50.00 $2,500 

7 Landscaping Reseeding of 
Disturbed Areas 1 EA $5,000.00 $5,000 

8 Traffic Control 1 LS $7,500.00 $7,500 

 Construction Subtotal    $151,500 

 Engineering/Surveying    $27,270 

 Contingency    $26,816 

 Project Total    $205,586 
 

TABLE 7.5.3 
ADDING AN OVERFLOW BAFFLE TO THE EXISTING MANHOLE 

AT FILLMORE AVENUE AND 4th STREET 
 

Item No. Description Quantity Unit Unit Cost Item Cost 

1 Construction Facilities and 
Temporary Controls 1 EA $5,000 $5,000 

3 Concrete Baffle 1 EA $8,500 $8,500 
5 Incidental AC Replacement 500 SF $20 $10,000 
8 Traffic Control 1 LS $5,000 $5,000 

 
Construction Subtotal 

   $28,500 

 
Engineering/Surveying  

   $6,000 

 
Contingency 

   $5,000 

 
Project Total 

   $39,500 
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TABLE 7.5.4 
UPSIZING AND STRAIGHTENING THE STORM DRAIN CROSSING  

AT HIGHWAY 101 AND FILLMORE AVENUE 
 

Item No. Description Quantity Unit Unit Cost Item Cost 

1 Construction Facilities And Temporary 
Controls 1 LS $30,000  $30,000 

2 Demolition and Site Prep 1 LS $10,000  $10,000 
3 Foundation Stabilization 50 CY $50  $2,500 
4 Sheet Pile Shoring 1 LS $25,000  $25,000 
5 De-watering and Sediment Control 1 LS $5,000  $5,000 
6 Traffic Control 1 LS $50,000  $50,000 
7 Temporary Trench Plating 1 LS $7,500  $7,500 
8 AC Pavement - 8" thickness 1000 SF $25  $25,000 
9 AC Pavement - inlay overlay 1200 SF $15  $18,000 

10 24" Storm Drain Pipe HDPE (Class G 
Backfill) 75 LF $125  $9,375 

11 24" Storm Drain Pipe HDPE (Class C 
Backfill) 140 LF $100  $14,000 

12 18" Storm Drain Pipe HDPE (Class G 
Backfill) 65 LF $100  $6,500 

13 12' Storm Drain Pipe HDPE (Class G 
Backfill) 20 LF $90  $1,800 

14 24" x 12" Storm Drain Tee 1 EA $750  $750 
15 18" x 12" Storm Drain Tee 1 EA $500  $500 
16 Catch Basins 2 EA $1,500  $3,000 
17 10" PVC Waterline (installed) 20 LF $200  $4,000 

18 Abandon 18" & 12" Pipes In Place with 
Slurry 1 LS $5,000  $5,000 

19 Concrete Sidewalk ADA Ramps - R & 
R 2000 SF $15  $30,000 

20 Concrete Curb and Gutter - R & R 180 LF $25  $4,500 
21 Traffic Loop R & R 1 LS $5,000  $5,000 

22 Thermoplastic Pavement Markings / 
Stop Bars 80 LF $15  $1,200 

 Construction Subtotal    $258,625 

 Engineering/Surveying    $43,000 

 Contingency    $36,000 

 Project Total    $337,625 
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Figures 
 Figure 1 – Vicinity Map 
 
 Figure 2 – Runoff Basin Map 
 
 Figure 3 – Revised Project 6A.1 and Future Projects 
 
 Figure 4 – Existing Storm Drain System to be Revised 
 
 Figure 5 – Easement Map 
 
 Figure 6 – Proposed Project – 11th Street Storm Drain Improvement Project 
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:20,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Coos County, Oregon
Survey Area Data:  Version 8, Dec 4, 2013

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

Date(s) aerial images were photographed:  Jul 6, 2010—Jul 13,
2010

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend (Rosa Road Storm Water
Diversion)

Coos County, Oregon (OR011)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

5A Blacklock fine sandy loam, 0 to 3
percent slopes

173.1 28.1%

5B Blacklock fine sandy loam, 3 to 7
percent slopes

76.1 12.4%

8B Bullards sandy loam, 0 to 7
percent slopes

217.3 35.3%

8C Bullards sandy loam, 7 to 12
percent slopes

26.1 4.2%

8D Bullards sandy loam, 12 to 30
percent slopes

9.4 1.5%

8E Bullards sandy loam, 30 to 50
percent slopes

36.7 6.0%

57 Udorthents, level 43.6 7.1%

62 Willanch fine sandy loam 13.0 2.1%

W Water 20.0 3.2%

Totals for Area of Interest 615.2 100.0%

Map Unit Descriptions (Rosa Road Storm
Water Diversion)
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different

Custom Soil Resource Report
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management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Coos County, Oregon

5A—Blacklock fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
Elevation: 30 to 350 feet
Mean annual precipitation: 55 to 75 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 200 to 240 days

Map Unit Composition
Blacklock and similar soils: 75 percent
Minor components: 8 percent

Description of Blacklock

Setting
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy marine deposits

Typical profile
Oi - 0 to 1 inches: very strongly acid, slightly decomposed plant material
H1 - 1 to 4 inches: very strongly acid, fine sandy loam
H2 - 4 to 16 inches: very strongly acid, loamy fine sand
H3 - 16 to 53 inches: , cemented
H4 - 53 to 76 inches: slightly acid, sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 12 to 20 inches to ortstein
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: About 0 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.6 inches)

Interpretive groups
Farmland classification: Farmland of unique importance
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: C/D

Minor Components

Blacklock, clayey substratum
Percent of map unit: 8 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

Custom Soil Resource Report
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5B—Blacklock fine sandy loam, 3 to 7 percent slopes

Map Unit Setting
Elevation: 0 to 350 feet
Mean annual precipitation: 50 to 75 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 200 to 240 days

Map Unit Composition
Blacklock and similar soils: 75 percent
Minor components: 8 percent

Description of Blacklock

Setting
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy marine deposits

Typical profile
Oi - 0 to 1 inches: very strongly acid, slightly decomposed plant material
H1 - 1 to 4 inches: very strongly acid, fine sandy loam
H2 - 4 to 16 inches: very strongly acid, loamy fine sand
H3 - 16 to 53 inches: , cemented
H4 - 53 to 76 inches: slightly acid, sand

Properties and qualities
Slope: 3 to 7 percent
Depth to restrictive feature: 12 to 20 inches to ortstein
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: About 0 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.6 inches)

Interpretive groups
Farmland classification: Farmland of unique importance
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: C/D

Minor Components

Heceta
Percent of map unit: 8 percent
Landform: Deflation basins on dunes

Custom Soil Resource Report
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Down-slope shape: Linear
Across-slope shape: Linear

8B—Bullards sandy loam, 0 to 7 percent slopes

Map Unit Setting
Elevation: 30 to 600 feet
Mean annual precipitation: 55 to 75 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 200 to 240 days

Map Unit Composition
Bullards and similar soils: 75 percent
Minor components: 9 percent

Description of Bullards

Setting
Landform: Marine terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed eolian and marine deposits

Typical profile
Oi - 0 to 3 inches: very strongly acid, slightly decomposed plant material
H1 - 3 to 10 inches: very strongly acid, sandy loam
H2 - 10 to 44 inches: very strongly acid, gravelly sandy loam
H3 - 44 to 63 inches: moderately acid, sand

Properties and qualities
Slope: 0 to 7 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.9 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B

Minor Components

Blacklock
Percent of map unit: 9 percent

Custom Soil Resource Report
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Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

8C—Bullards sandy loam, 7 to 12 percent slopes

Map Unit Setting
Elevation: 30 to 600 feet
Mean annual precipitation: 55 to 75 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 200 to 240 days

Map Unit Composition
Bullards and similar soils: 75 percent
Minor components: 8 percent

Description of Bullards

Setting
Landform: Marine terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed eolian and marine deposits

Typical profile
Oi - 0 to 3 inches: very strongly acid, slightly decomposed plant material
H1 - 3 to 10 inches: very strongly acid, sandy loam
H2 - 10 to 44 inches: very strongly acid, gravelly sandy loam
H3 - 44 to 63 inches: moderately acid, sand

Properties and qualities
Slope: 7 to 12 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.9 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B

Custom Soil Resource Report
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Minor Components

Blacklock
Percent of map unit: 8 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

8D—Bullards sandy loam, 12 to 30 percent slopes

Map Unit Setting
Elevation: 30 to 600 feet
Mean annual precipitation: 55 to 75 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 200 to 240 days

Map Unit Composition
Bullards and similar soils: 75 percent
Minor components: 8 percent

Description of Bullards

Setting
Landform: Marine terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed eolian and marine deposits

Typical profile
Oi - 0 to 3 inches: very strongly acid, slightly decomposed plant material
H1 - 3 to 10 inches: very strongly acid, sandy loam
H2 - 10 to 44 inches: very strongly acid, gravelly sandy loam
H3 - 44 to 63 inches: moderately acid, sand

Properties and qualities
Slope: 12 to 30 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.9 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): None specified

Custom Soil Resource Report
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Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B

Minor Components

Blacklock
Percent of map unit: 8 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

8E—Bullards sandy loam, 30 to 50 percent slopes

Map Unit Setting
Elevation: 50 to 600 feet
Mean annual precipitation: 55 to 75 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 200 to 240 days

Map Unit Composition
Bullards and similar soils: 80 percent

Description of Bullards

Setting
Landform: Marine terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed eolian and marine deposits

Typical profile
Oi - 0 to 3 inches: very strongly acid, slightly decomposed plant material
H1 - 3 to 10 inches: very strongly acid, sandy loam
H2 - 10 to 44 inches: very strongly acid, gravelly sandy loam
H3 - 44 to 63 inches: moderately acid, sand

Properties and qualities
Slope: 30 to 50 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.9 inches)

Interpretive groups
Farmland classification: Not prime farmland

Custom Soil Resource Report
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Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B

57—Udorthents, level

Map Unit Composition
Udorthents and similar soils: 100 percent

Description of Udorthents

Setting
Landform: Flood plains, tidal flats, marshes
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium, dredging spoil, dune sand, and wood chips

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

62—Willanch fine sandy loam

Map Unit Setting
Elevation: 10 to 40 feet
Mean annual precipitation: 50 to 80 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 200 to 240 days

Map Unit Composition
Willanch and similar soils: 75 percent

Description of Willanch

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 13 inches: slightly acid, fine sandy loam
H2 - 13 to 35 inches: moderately acid, sandy loam

Custom Soil Resource Report
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H3 - 35 to 60 inches: moderately acid, loamy sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: Frequent
Frequency of ponding: Frequent
Available water storage in profile: Moderate (about 7.4 inches)

Interpretive groups
Farmland classification: Farmland of statewide importance
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D

W—Water

Map Unit Composition
Water: 100 percent

Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features
Gully

Short Steep Slope

Other

Political Features
Cities

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Map Scale: 1:6,750 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 10N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Coos County, Oregon
Survey Area Data:  Version 7, Aug 20, 2012

Date(s) aerial images were photographed:  7/17/2005

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend

Coos County, Oregon (OR011)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

5A Blacklock fine sandy loam, 0 to 3 percent
slopes

84.3 41.1%

5B Blacklock fine sandy loam, 3 to 7 percent
slopes

39.5 19.3%

8B Bullards sandy loam, 0 to 7 percent slopes 80.5 39.3%

8E Bullards sandy loam, 30 to 50 percent
slopes

0.7 0.3%

Totals for Area of Interest 205.0 100.0%

Soil Map–Coos County, Oregon upper basin

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/4/2013
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TABLE 1 - SUMMARY OF STORM CALCULATION VALUES

BASIN NUMBER AREA (ACRES)
PERCENT OF 
TOTAL AREA

RUNOFF 
COEFFICIENT

25 YR TIME OF 
CONCENTRATION 

(MIN)

100 YR TIME OF 
CONCENTRATION 

(MIN)

25 YR 
RAINFALL 
INTENSITY 

(IN/HR)

100 YR 
RAINFALL 
INTENSITY 

(IN/HR)

25 YR 
RUNOFF 

FLOW (CFS)

25 YR 
CUMULATIVE 
FLOW (CFS

100 YR 
RUNOFF 

FLOW (CFS)

100 YR 
CUMULATIVE 
FLOW (CFS

1 92 55.4% 0.3 150 142 0.67 0.84 18.49 18.49 23.18 23.18
1 (PROJECTED) 92 55.4% 0.5 85 - 0.84 - 38.64 - - -

2 3.4 2.0% 0.5 22 21 1.95 2.45 3.32 21.81 4.17 27.35
3 0.66 0.4% 0.9 10 10 2.75 3.4 1.63 23.44 2.02 29.37
4 2 1.2% 0.5 10 10 2.75 3.4 2.75 26.19 3.40 32.77
5 1 0.6% 0.5 10 10 2.75 3.4 1.38 27.57 1.70 34.47
6 0.48 0.3% 0.5 10 10 2.75 3.4 0.66 28.23 0.82 35.28
7 7.3 4.4% 0.4 15 14 2.35 2.9 6.86 35.09 8.47 43.75
8 22 13.3% 0.5 71 66 0.93 1.2 10.23 45.32 13.20 56.95
9 1.2 0.7% 0.5 10 10 2.75 3.4 1.65 46.97 2.04 58.99

10 2.7 1.6% 0.7 10 10 2.75 3.4 5.20 52.17 6.43 65.42
11 18 10.8% 0.3 34 33 1.5 1.9 8.10 60.27 10.26 75.68
12 10.1 6.1% 0.8 18 18 2.15 2.6 17.37 77.64 21.01 96.69
13 3 1.8% 0.65 10 10 2.75 3.4 5.36 83.00 6.63 103.32
14 2.1 1.3% 0.8 10 10 2.75 3.4 4.62 87.62 5.71 109.03

165.94
MAX FLOW THROUGH NEW 11TH STREET STORM SYSTEM
MAX FLOW THROUGH CULVERTS
MAX FLOW THROUGH BALTIME AND 10TH STREET SYSTEM
MAX FLOW THROUGH LOWER 36-INCH SYSTEM TO OUTFALL
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