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This memorandum summarizes the findings from a preliminary drainage analysis for the proposed 
Foothills Phase 1 site development. This site is currently being considered for future development in 
accordance with a City master plan for the Foothills District Framework Plan. Phase 1 (the Tryon 
Creek basin) currently drains north to the Tryon Creek outfall and eventually discharges into the 
Willamette River. Under existing site conditions, a majority of the Tryon Creek basin lies below the 
FEMA 100-year flood elevation of the Willamette River (el. 33.5’ NGVD29), and during larger 
storm events stormwater needs to be pumped offsite. The goal of the analysis was to determine a 
preliminary collection system design that would allow a free discharge offsite without the influence 
of backwater from Tryon Creek or the Willamette River. 
 
Note:  Although the FEMA 100-year base flood elevation is 33.5 NVGD29 = (EL. 37.0’NAVD88), 
the City of Lake Oswego Regulatory Protection elevation has been set at EL. 36.2’ NGVD29 = 
(39.7’ NAVD88). 
 
The proposed Phase 1 site includes placing fill within the basin to raise the ground level above the 
flood elevation so that future development will not experience this backwater effect. In conjunction 
with a higher ground surface, future development plans for Phase 1 will also need to include a 
stormwater drainage system that can convey as much runoff to the existing outfall as possible while 
keeping pipe elevations above the City Regulatory Protection elevation. To achieve this balance, the 
Tryon Creek basin may need to be divided to route part of the basin to the existing Tryon Creek 
outfall, and part to the existing Evergreen outfall. If the client chooses to pursue a basin divide, 
further analysis will need to be conducted to determine the capacity of each outfall, whether the 
Evergreen basin is capable of accepting additional flow, and how the existing Evergreen basin 
conveyance system would need to be altered if a decision was made to route this additional flow 
from Phase 1 into the system. 
 
For the purpose of this analysis, four alternatives were considered for site drainage, and a 
description of each drainage alternative is provided below, along with figures (attached) and a 
recommendation for the preferred design approach. 
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Stormwater Management 
The following parameters were considered during this analysis, as drainage information is limited: 
 

• City flood protection elevation in the Willamette River is 36.2’ (NGVD29) 

• No detention required, and water quality will need to be taken into account during future design 
phases. 

• Pipe diameters were assumed to be 12-inches in areas of new development, and existing pipe 
runs were assumed to maintain their current diameter. 

• Existing drainage patterns for the Phase 1 area suggest that the majority of the site drains to the 
Tryon Creek Basin stormwater outfall. 

• Proposed site grading will shift the natural drainage away from the current outfall. 

• Limited flow data for this area, therefore pipe location and depth, site grading were considered 
to be the primary parameters for design. 

• Existing pump system is considered undesirable, and is assumed it will be removed with 
construction of Phase 1; therefore, a reliable gravity system will need to be designed to convey 
stormwater. 

Alternative 1 
Alternative 1 considered a drainage design that would maintain existing drainage patterns by routing 
all stormwater within Phase 1 to the Tryon Creek outfall. The attachment for Alt 1 shows the entire 
16.62 ac. drainage basin draining west along “B” Avenue, north along Foothills Road, and then east 
to the outfall. This alternative keeps the existing basin delineations intact, though pipes will need to 
flow against the roadway grade. Under this scenario, all pipes within the Phase 1 project area would 
be submerged during a flood event, which would translate to flooding above ground, as well. 
 
Alternative 2 
Alternative 2 assumes that the existing Phase 1 drainage basin is divided so that approximately 10.3 
ac. of the site would drain to the existing Tryon Creek outfall, and 6.3 ac. of the site would drain 
toward the Evergreen outfall, located in Phase 3. The attachment for Alt 2 shows this drainage 
divide along the east edge of “C” Avenue. By dividing the drainage basin here, some flooding would 
be alleviated since more pipes would be installed above the flood elevation. More pipes would 
follow the grade of the proposed roadway, which would allow pipes to be installed higher than in 
Alt 1. Since flows in the Evergreen basin are currently unknown, a separate analysis would need to 
take place to determine whether the existing infrastructure would be able to accept additional flow 
from the Tryon Creek basin. 
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Alternative 3 
Alternative 3 assumes that the existing Phase 1 drainage basin is divided so all drainage east of the 
new Foothills Road (approximately 10.9 ac.) would drain east to the Evergreen basin. The new 
Foothills Road runoff (approximately 5.7 ac.) would drain to Tryon Creek outfall. This scenario 
would allow for all pipes to be installed higher than in Alt 1 and Alt 2, and they would flow with the 
proposed road grade. Drainage would be designed to alleviate more flooding than in Alt 2, as 
backwater effects from the Tryon Creek outfall would be minimal. As described in Alt 2, Evergreen 
basin flows are currently unknown, and a further stormwater analysis including basin modeling and 
pipe sizing would be needed to evaluate the impacts of this type of drainage divide. If this type of 
diversion were to take place, Phase 1 development boundary may need to be re-evaluated to reflect 
this change in drainage boundary. 
 
Alternative 4 
Alternative 4 assumes that the existing Phase 1 drainage basin is divided so that approximately 13.6 
ac. drain to the Tryon Creek outfall and 3 ac. drain to the adjacent Evergreen basin. Runoff along 
the new Foothills Road and along “C” Avenue would drain to the pipe system within Foothills 
Road, and toward the Tryon Creek outfall, while runoff between “C” Avenue and “E” Avenue 
would drain east to a parallel pipe system along the Phase 1 development boundary before 
connecting into the new Foothills Road drainage system. Runoff to the east of “E” Avenue would 
be collected and conveyed to the Evergreen basin. This scenario alleviates some flooding along the 
western edge of Phase 1, however drainage throughout the rest of the Phase 1 project site would 
experience flooding during the adopted City flood event.  
 

Conclusions and Recommendations 
The Phase 1 project site currently experiences flooding during the adopted City flood event, 
primarily due to backwater effects from the Willamette River. In order to alleviate this flooding for 
future development, the proposed drainage system would need to be installed higher than the 
adopted flood water surface elevation. Considering these criteria, Alternatives 2 and 3 will alleviate 
flooding throughout the Phase 1 site, whereas Alternatives 1 and 4 maintain low pipe profiles and 
would not alleviate flooding; therefore, we recommend Alt. 1 and Alt. 4 not be considered further. 
Of the two remaining alternatives, Alternative 2 sends the largest drainage area to the Tryon Creek 
outfall, resulting in the least basin transfer. A more sophisticated model will be needed to determine 
how much runoff can be diverted from the Tryon Creek basin to the Evergreen basin, and whether 
the existing infrastructure will be able to accept higher flows. Pending a more detailed study, we 
recommend Alternative 2 as the preferred alternative for the Phase 1 drainage plan. 



 

 

 





 

 

 





 

 

 





 

 

 





 

 

 


