
CHAPTER 3 

BASIS OF PLANNING 

The stormwater master planning process used available physical and scientific informauon, and in- 
cluded a number of assumptions. This chapter describes the informauon and assumpuons that 
formed the basis of planning for the Corvahs Stormwater Master Plan (SWMP), includng the time- 
frame for the project, level of senrice provided, engineering standards, modeling parameters, 
methods for estimating costs, implementation strategies, and related regulations. The basis of plan- 
ning provides a reference point from which to evaluate the results and recommendations, and for 
updating the plan in the future. 

3.1 TIME FRAME FOR ANALYSIS 

In the fall of 1997, the City of Corvahs (City) contracted with Brown and Caldwell to assist in de- 
veloping the SWMP. The most current information was used to construct the models and perform 
the analyses. 

The City provided mapping (e.g., streets, tax lots, streams, water bodes, and other major features) 
from its Geographic Information System. Lane County Council of Governineilts (l,COG) provided 
information on land use based on 1999 information. LCOG was under contract with the City I'lan- 
ning Department to update land-use maps for the City's Draft Cornallis Covqrehen.riivt I'lurt (1 778). 
Photogrammetric coverage with 2-foot contour increments from 1998 was used to define the topog- 
raphy of the study area. Informauon on the collection system (e.g., pipe dameters, invert elevations, 
depth of cover, and channel geometry) was provided by the City over the course of the project. City 
survey crews collected field data as necessary. The consultant team collected other data during 
stream walks or other field investigauons. 

3.2 LEVEL OF SERVICE 

The City's De.r&n Criteba Manzlal /or I1?/bliic Impm?jements Uuly 1991) specifies a "10-year design storm" 
for sizing storm drains. In general, thls pertains to a collection system designed to convey stolln 
flow that is expected to occur approximately once eve17 10 vears. The 10-year design storm was 
used to size pipes, culverts, and bridges modelcd by this pla;lrling effort. Other design storms were 
modeled, includng the 2-, 5-, 25-, and 100-vear storm events, to deterinine how the stormwater col- 
lection spsrem would react under these different storm conditions. 

The 25-year storm event was modeled to identify the required capital improvelnents should the City 
choose to use a 25-year design storm in the future, rather than the 10-year storm that is the design 
basis of the exisung system. The costs associated with upsizing the stormwater conveyance system 
were determined to be excessive compared to maintaining the current 10-year design storm basis. 
The 100-year event was also modeled to assist in idenufying properties that would be impacted by 
this large storm event. 
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The 2-year storm was used to evaluate the potential for stream erosion becausc this size storm is 
responsible for inost sedunent transport and channel-forlning activity in streams. The channel- 
forming or dominant lscharge is a theoretical lscharge that, if maintained in an alluvial stream over 
a long period of tune, would produce the samc challilel geometry that is produced by the long-term 
natural hydrograph. Channel-forming lscharge is the most commonlv used, single independent 
variable that is found to govern channel shape and form. Channel-forming discharges are found ill 
storm events with 1- to 2.5-year recurrence intervals (JISDA, 1998). Studies in IGng County, Wash- 
ington, confirmed that the 1- to 2-year flows moved the most sed~inent over time (Booth, 1997). 

The velocity at which channel erosion bcglns depends on a number of factors including thc slope of 
the channel, steepness of the streainbanks, soil characteristics, and the amount and type of stabiliz- 
ing vegetauon. A threshold of 4 feet per second was chosen for stream erosion based on allowable 
velocities for cohesive soils and/or grass-lined channels (NCSCC, 1988; MDOE, 1998; Sinoot and 
Sinith, 1999). 

3.3 ENGINEERING STANDARDS 

The following engineering standards were used to deterinine system deficiencies and needed irn 
provelnellts: 

Surcharged pipes were classified as undersized. However, they were not recoininendcd for 
replacement unless surface floolng had also been observed. 

The installation of a parallel pipe to increase capacity was not considered to bc cost-effective 
due to conficts with other uthties. Replacement of the undersized pipe with a larger pipe 
was recommended as the more desirable solution. 

Culverts were considered to be appropriately sized if they could convey the 10-year design 
storin flows without creaung upstreain backwater conditions. Culvert replaceinent or the in- 
stallation of a parallel culvert was recommended when headwater conltions created by an 
undersized culvert threatened upstream property or the stabhty of a roadbed. The recoin- 
inendation of either a new replacement culvert or a parallel culvert was based on cost and on 
the physical geometry of the site. 

Exisung bridges that passed flows from the 10-year design storm were considered adequately 
sized. Bridges for Oregon Department of Transportatioil (ODOT) roads are designed f o ~  
larger storm events, but the SWMP identifies only the deficieilcics associated with the l i l -  
year design storm. 

3.4 MODELING PARAMETERS A N D  ASSUMPTIONS 

The product, SP-SWMM (Storinwater Management Model) version 5.2, was selected as the hydro- 
logic and hydraulic model for the project. The model enables the user to perform a detailed 
exainination of floodmg, backwater, and velocities within thc stwain and piped system. XP-SLVMM 
contains a modified version of the U.S. Environmental Protection Agency's SWMM program. 






























