
SECTION 5.3 
FOOTHILLS DISTRICT FRAMEWORK PLAN: 

FLOODPLAIN





SECTION 5.3 FOOTHILLS DISTRICT FRAMEWORK PLAN

WILLIAMS/DAME & WHITE and CITY OF LAKE OSWEGO, OREGON 83

DRAFT

5.3 FLOODPLAIN

The primary objective for any development planning 
in Foothills is to ensure that new development is 
constructed above the base flood elevation (“BFE”) 
in the District. There are several methods for ensuring 
that development will be placed safely above the 
BFE and out of the floodplain including fill (raising 
the elevation of the area out of the floodplain) or 
the construction of levees that protect developed 
areas within the floodplain. With any floodplain 
solution or mitigation measure, the objective of this 
planning effort is to either maintain an equivalent 
pre-development flood storage capacity within 
the floodplain to accommodate the 100-year 
flood event or adopt measures to mitigate for any 
reduction of flood storage capacity resulting from 
new development conditions. 

5.3.1 PHYSICAL ENVIRONMENT
The Foothills District comprises a total of approximately 
107 acres. Of the 107 acres, 105 acres are landward 
of the ordinary high water mark. Of the 105 non-
submerged acres, approximately 27.6 acres are 
located in the FEMA mapped floodplain. The 
floodplain acreage is illustrated in Figure 5.3.1. Of the 
27.6 acres in the floodplain, 6.7 acres are currently 
improved with the Foothills Park, 4.8 acres are within 
the Willamette Greenway boundary, 5.0 acres 
with the City of Portland’s Tryon Creek Wastewater 
Treatment Facility and 9.5 acres with industrial uses 
including the roadways used to access those uses. 
Thus, 26 of the total 27.6 acres in the Floodplain 
are already developed with a mix of uses or are 
preserved in natural areas and parks. 

The base flood is defined by FEMA as “the flood 
having a one percent chance of being equaled or 
exceeded in any given year (also referred to as the 
100-year flood). The area subject to the base flood 
is the Special Flood Hazard Area designated on 
the Flood Insurance Rate Maps as Zones “A” or “V” 

including AE, AO, AH, A1-99 and VE.” The Industrial 
Area of the Foothills District is located in Zone AE. 
Similarly, the City of Lake Oswego defines the Base 
Flood as “the flood having a one percent chance of 
being equaled or exceeded in any given year. The 
‘Base Flood’ is also known as the ‘100-year flood’.”

The base flood (or 100-year floodplain elevation – 
“BFE”) in the Industrial Area of the Foothills District 
is 33.9 feet (NGVD29). (All elevations in this chapter 
are referenced to the NGVD29 vertical datum, the 
standard for the City of Lake Oswego. Note that 
FEMA floodplain documentation for the Willamette 
River references the NAVD88 vertical datum. An 
adjustment of 3.5 feet must be added to NGVD29 
to convert to NAVD88.) Within the floodplain zones 
in the Industrial Area, elevations range between 25 
feet and 33.9 feet. As shown on Figure 5.3.1 below, 
the Industrial Area acts like a bowl bordered to the 
south by the Oswego Pointe Condominiums and to 
the north by the Wastewater Treatment Facility. An 
existing bluff on the treatment plant site and previous 
fill at the condo site that raised the development 
above the BFE defined a low point that is currently 
developed with industrial uses. In the 1996 flood, the 
industrial uses located below the 100-year BFE were 
inundated with water.

As a result of the 1996 flood, the City of Lake Oswego 
has defined its Flood Management Area as:

“a. FEMA Mapped Areas:
i. The areas of special flood hazard, as identified 
by the Federal Insurance Administration in a 
scientific and engineering report entitled “The 
Flood Insurance Study for Clackamas County, OR 
and Incorporated Cities” dated June 17, 2008,
ii. The Flood Insurance Rate Map (FIRM), as issued 
by FEMA at the time of last amendment of the 
Flood Management Area Map was effective 
pursuant to LOC 50.44.015, and
iii. The Flood Boundary and Floodway Maps 
created for the National Flood Insurance Program by 
the Federal Emergency Management Agency (FEMA);
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which are hereby adopted by reference and 
declared to be a part of this ordinance.
b. The area inundated during the February 1996 
flood along the Willamette River, the Tualatin 
River, and the Oswego Canal to the south of 
Bryant Road.”

It is the objective of this Framework Plan to ensure 
that redevelopment within the new Foothills District 
is located at least one foot above the 1996 flood 
inundation level.

5.3.2 FLOODPLAIN ANALYSIS
Grading
The floodplain analysis that was performed for the 
Foothills District is based upon the proposed grading 
plan for the Industrial Area in the northern portion of 
the District. The grading plan for this area builds on 
two critical assumptions:

1. Street Grades will be established at a 
minimum of 37.2 feet (one foot above the 
1996 flood inundation level of 36.2 feet), 
ensuring that the finished floor elevation of 
adjacent development (the ground level 
floor) is at least 37.2 feet, consistent with City 
of Lake Oswego code requirements.

2. Street grades will slope back gradually from 
the Willamette River in order to provide 
positive drainage, increase visibility to 
the riverfront, and minimize the elevation 
difference between Foothills Road and the 
Union Pacific Rail line.

Federal, State and Local floodplain regulations 
require that fill placed within the regulatory floodplain 
will not result in a rise to the BFE. The intent of these 
regulations is to protect nearby properties and limit 
the affects of cumulative fill within the regulatory 
floodplain. With this project, approximately 75,000 
cubic yards of fill would be placed within the 
industrial district below the BFE. Additional fill would 
be required above the BFE to elevate the finished 

Figure 5.3.2: Proposed floodplain fill area.

Figure 5.3.1: 1996 Flood, aerial photo.
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ground surface above the 1996 flood elevation of 
36.2 feet. Figure 5.3.2 illustrates the proposed location 
for fill within the northern portion of the district. 

To assess the impacts of this fill on the BFE, a floodplain 
analysis was performed in accordance with FEMA 
and City of Lake Oswego standards. This floodplain 
analysis included the following steps:

1. Develop a HEC-RAS hydraulic model based 
upon the existing Flood Insurance Study (FIS) 
model.

2. Modify the existing model cross sections to 
reflect the proposed grading, see Figure 
5.3.3.

3. Compare the modeled existing and 
proposed condition BFE to determine if a rise 
in the BFE is observed.

4. If no, or very minimal, change is observed in 
the BFE then a no-rise certificate is prepared 
for the project in support of local land use 
permitting efforts.

The results from this floodplain analysis (included in 
Appendix B-7) indicates that placement of fill within 
the northern part of the Foothills District would result 
in “no-rise” to the BFE up or downstream of the 
project reach.

5.3.3 REGULATORY CONTEXT
Placing fill within the floodplain can trigger a number 
of regulatory requirements. The most common 
requirement is “balanced cut and fill,” which requires 
that any fill placed within the 100-year floodplain 
and below the 100 year flood elevation be replaced 
or mitigated with an equivalent amount of cut. 
The cut must typically be within the same general 
floodplain vicinity and must compensate for the 
loss of floodplain function caused by the fill. In 

some jurisdictions, areas within the floodplain have 
been exempted from this balanced cut and fill 
requirement based on area-specific circumstances, 
while another jurisdiction has preliminarily approved 
a “fee-in-lieu” of program.
 
As an example of the fee-in-lieu program, the City 
of Portland adopted an amendment to its Flood 
Protection provisions that requires anyone who 
places fill in the floodplain in specified locations 
along the Willamette River to pay a fee per cubic 
yard of fill below the 100-year floodplain elevation 
instead of requiring a cut/mitigation action. This fee 
is then used to fund more comprehensive resource 
enhancement projects along the River. This program 
has not yet been implemented.

As another example, Metro’s Title III exempts some 
areas located within the 100-year floodplain from 
the balanced cut and fill requirement. Metro Urban 
Growth Management Functional Plan Section 
3.07.330.D exempts from the balanced cut and fill 
areas within the floodplain that were developed or 
committed to other uses. At the time that exemption 
was adopted, the Foothills District was developed 
and committed to other uses but the area was 
not excluded from the Metro balanced cut and fill 
requirement like other urban areas along the same 
river. 

With this background, the balance of this section 
addresses the federal, regional and local floodplain 
regulations that may apply in the Foothills District.

Federal
The Federal Emergency Management Agency 
(“FEMA”), is responsible for mapping the floodplain 
and the floodway and for administering an insurance 
program, the National Flood Insurance Program 
(“NFIP”). As discussed above, the BFE for the Foothills 
District on the FEMA map is 33.9 feet. The area within 
the floodplain and within the Foothills District ranges 
from 25 feet to 33.9 feet. 
 
FEMA permits fill within a floodplain as part of 
the NFIP. The NFIP is intended to reduce federal 
expenditures for flood losses and disaster assistance 
by providing flood insurance at reasonable rates 
within communities that choose to participate in 
the program. In order to qualify for the program, 
communities must adopt land use controls at least as 

Figure 5.3.3: Typical cross section through Foothills Industrial Area.
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restrictive as the minimum criteria established by FEMA. 

FEMA’s amended Model Ordinance for Floodplain 
Management derives out of a 2008 Biological 
Opinion issued by NOAA Fisheries that addressed 
the habitat of certain threatened and endangered 
species in the Puget Sound area under the 
Endangered Species Act (“ESA”). In short, the 
Biological Opinion offered two ways to meet the ESA 
requirements where a threatened or endangered 
species is at issue: (1) prohibit all development in the 
floodplain and other areas; or (2) enact regulations 
that allow development and that meet the criteria 
specified in the Biological Opinion by either adopting 
FEMA’s Model Ordinance or enforcing the same 
requirements in other ordinances such as zoning 
ordinances. 

For example, development located within the 100-
year floodplain but outside the 200 foot riparian zone 
is permitted. Any loss of floodplain storage must be 
compensated for. An example of compensation 
is the creation of an equivalent area and volume 
of floodwater storage and fish habitat through a 
balanced cut and fill program that provides fish 
refuge habitat and prevents fish stranding. 

NOAA Fisheries has made the determination that 
development within the 100-year floodplain outside 
of the floodway and riparian buffer zone (200 feet 
from OHW), where stormwater is managed on-site, 
and any loss of floodplain storage is mitigated, 
“will provide protection equivalent to the no 
development in the floodplain criteria in most cases, 
thereby maintain the value of existing habitat in 
areas of new development.” 

In the Foothills District, the Industrial Area proposed 
to fill is not located in the floodway. This fill area also 
has limited direct hydrologic connection to either 
the Willamette River or Tryon Creek. The Concept 
Plan shows development and fill located over 200 
feet from the OHW of the Willamette. With these 
factors, the Preferred Concept Plan will likely be able 
to demonstrate conformance with the ESA.

If floodplain mitigation is needed to compensate 
for the amount of fill required in the Industrial Area, 
additional federal regulations will come into play. For 
example, mitigation projects along the Willamette 
River may require a Section 404 permit under the 
Clean Water Act. Such a permit may also require 

a consultation with the NOAA Fisheries under the 
ESA to ensure that the mitigation project does not 
harm a threatened species. The ESA consultation 
process commences by submittal of an application 
for a particular development action to a federal 
permitting agency (such as the US Army Corps of 
Engineers for a Section 404 permit).

If the consultation process is required, it will focus 
on the preservation of floodplain function (i.e., 
balanced cut and fill), storm water management, 
potential effects on listed species, and location 
of the proposed fill or development relative to the 
OHW mark.
 
NOAA Fisheries would then determine whether 
upland fill located over 200 feet from the river has: 
(1) no affect on salmonids in the river; or (2) may 
affect salmonids. If there is no affect, there is no 
further consultation required. If they determine that 
the upland fill may affect the fish, then the agency 
reviews whether the impacts are “beneficial, 
discountable or insignificant.” If there are no impacts 
or they are beneficial, the consultation terminates 
and the agency issues a decision that the action is 
not likely to affect the fish. If they instead find that 
there is some impact that is measurable or significant, 
they then engage in a formal consultation. It is in 
that process that NOAA Fisheries will either decide 
there is “jeopardy” to the species or no jeopardy 
and no adverse modifications to fish habitat. If there 
is a finding of jeopardy, the action must be modified 
by reasonable and prudent alternatives. If there is 
no jeopardy, the action is permitted, but must also 
include reasonable and prudent measures to avoid 
harming the species.

To make a determination of affect, NOAA Fisheries 
would presumably have to find that the fill activity 
itself harms the fish or its habitat. Since the fill requires 
no work on or near the river, it is not likely that NOAA 
Fisheries would find an affect from the fill itself. The 
analysis would more likely focus on the extent the fill 
alters the flow or areas of refuge in the river for the fish 
and in some way harms their ability to migrate in the 
Willamette River. It is difficult to predict that analysis 
at this time but the findings that NOAA Fisheries must 
make to show an affect should serve as guidance 
for any fill proposal strategy.

The only scenario under which FEMA would have 
direct jurisdiction over development in the Foothills 
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District is if an owner/applicant placed fill within 
the floodplain in order to raise the area above the 
33.9 foot BFE and, subsequent to that fill, requested 
approval from FEMA to remove the elevated 
property from the floodplain boundaries. FEMA 
approval is not required to simply fill in the Foothills 
District. The FEMA process for re-mapping the 
floodplain post-fill is called a Letter of Map Revision 
Based on Fill (“LOMR-F”). If we request a LOMR-F, 
any ESA analysis that was completed for the fill itself 
would also likely satisfy FEMA requirements for the 
subsequent LOMR-F. 

Metro Title 3
Section 3.07.340 of Metro’s Title 3 contains Flood 
Management Performance Standards and 
Subsection B of that section contains Water Quality 
Performance Standards. The Flood Management 
standards call for balanced cut and fill, maintenance 
of flood storage and conveyance capacity and 
construction at least one foot above the design 
flood elevation.
 
The Water Quality Performance Standards establish a 
maximum setback or management area of 200 feet 
from a water body and a minimum management 
area of 15 feet depending on the site circumstances. 
Development is allowed in the management areas 
subject to some protective measures. Presently, it is 
not anticipated that any development or fill in the 
Foothills District will occur in these management or 
setback areas.
 
Under Title 3, the balanced cut and fill requirement 
applies to any cut and fill below the 100-year 
floodplain elevation. Title 3 Section 3.07.340(2)(b) 
states:

“All fill placed at or below the design flood 
elevation in Flood Management Areas shall be 
balanced with at least an equal amount of soil 
removal.”

Design Flood Elevation is defined as the “elevation 
of the 100-year storm as defined in the FEMA Flood 
Insurance Studies.” Thus, Title 3 requires that within 
a Flood Management Area, the requirement to 
balance cut and fill is measured from the 100-year 
flood elevation.
 

City of Lake Oswego
The City of Lake Oswego has adopted its own 
regulations in conformance with Title 3 that will 
directly apply to the project. Those regulations are 
found at Chapter 50.44 of the Lake Oswego Code. 
 
The Foothills District is within the FEMA designated 
Zone AE as discussed above. Sections 50.44.030 and 
.036 contain development standards for Zone AE. 
The city permits development or fill within the Foothills 
floodplain when balanced with removal of an equal 
amount of material. 
 

“Fill in quantities greater than 10 cubic yards is 
permitted within the floodplain of Oswego Lake 
and the developed areas of its outlets. Fill in 
quantities greater than 10 cubic yards is permitted 
elsewhere within the Flood Management Area 
when balanced with removal of an equal amount 
of material such as sand, gravel, soil, rock, and 
building material. Only removal of material below 
the base flood elevation shall be counted as 
compensating for fill.” (Emphasis added).

In turn, Base Flood is defined as “the flood having a 
one percent chance of being equaled or exceeded 
in any given year. The “Base Flood” is also known as 
the “100-year flood”.

While slightly ambiguous, this section seems to 
parallel the Metro Title 3 requirement that balanced 
cut and fill is measured from the 100-year floodplain 
elevation. Metro’s provision states it this way: “All fill 
placed at or below the design flood elevation in 
Flood Management Areas shall be balanced with at 
least an equal amount of soil removal.” The fill and 
the balanced cut use the design flood elevation as 
a measurement. The design flood elevation is the 
100-year FEMA mapped floodplain. Lake Oswego’s 
provision states it slightly differently: “Only removal 
of material below the base flood elevation” shall 
qualify as balanced cut and fill.

Because the City’s floodplain ordinance was 
acknowledged by Metro as being consistent with 
Metro’s Title 3, it is most likely that Lake Oswego’s 
provision for balanced cut and fill was intended, like 
Metro’s Title 3, to apply to the 100-year floodplain. 
Further, the balanced cut and fill requirement is 
designed to protect neighboring properties from 
any loss of floodplain storage. All neighboring 
properties whether they are located in Clackamas 
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County, Multnomah County or the City of Portland 
also require compensatory cut and fill based on the 
100-year floodplain elevation as mapped by FEMA.
 
In addition to the balanced cut and fill requirements, 
LOC Section 50.44 provides standards for residential 
and non-residential construction within the 
floodplain. For example, new construction and 
substantial improvement of any habitable residential 
structure must have the lowest floor elevated to 
at least one foot above elevation of the base 
flood or of the Flood Management Area as either 
applies to the subject property, whichever is higher. 
Nonresidential construction must have the lowest 
floor (including a basement which is intended to be 
a regular workplace for people) elevated to at least 
one foot above the elevation of the base flood or 
of the Flood Management Area as either applies to 
the subject property, whichever is higher, and must 
meet the standards for enclosed areas below the 
lowest floor as described in Residential construction 
(LOC 50.44.030 (2)(d)). 

Here in the Foothills District, the elevation of the 
Flood Management Area includes the elevation of 
inundation of the 1996 flood. This Framework Plan 
therefore recommends, consistent with existing code 
standards, that wherever the 1996 flood inundation 
level is higher than the 100-year base flood elevation, 
development will have the lowest floor elevated to 
at least one foot above the 1996 flood levels.

The proposed elevations in the Foothills District also 
place the majority of the redevelopment area 
well above the FEMA 100-year flood elevation of 
33.9 feet. In fact, all but the two blocks closest to 
the river (Blocks 1.01 and 1.02) are at or above the 
500-year flood elevation at Foothills (40.3 feet). The 
finished floor elevations of Blocks 1.01 and 1.02 are 
approximately 37.5 feet in elevation, substantially 
above the 100-year floodplain elevation of 33.9 feet 
and the 1996 flood elevation of 36.2 feet.

Lake Oswego Sensitive Lands Overlay District
Areas designated as Resource Protection (RP) and 
Resource Conservation (RC) are subject to Article 
50.16 (Sensitive Lands Overlay District) of the City 
of Lake Oswego Community Development Code. 
The Sensitive Lands standards are a map-based 
development standard that prohibits or restricts most 
new development within streams and wetlands, and 

limits vegetation removal or development to 50% of 
significant tree groves.

Within the Foothills District, Tryon Creek is designated 
as RP (RP11) on the Sensitive Lands Atlas. Tryon 
Creek is a Class II stream and has a buffer of 30 feet 
from the edge of the resource boundary. The RP 
boundary was partially delineated in LU00-0083. The 
City of Lake Oswego is currently working on another 
delineation that will extend all of the way to Highway 
43. This is being done as part of a seismic retrofit of 
the sewer pipes in this area.

None of the Tryon Creek area designated as RP is 
proposed for floodplain fill, alteration or development 
under the Preferred Concept Plan, unless part of a 
larger resource enhancement project. 

Figure 5.3.4: Wetland and riparian areas.
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 Willamette River Greenway
The Willamette River is designated as Willamette 
River Greenway (WRG) on the Sensitive Lands Atlas. 
The WRG setback extends 150 feet from the river’s 
Ordinary Low Water level (2 ft NGVD29), except 
where it widens to include Roehr Park. Parks and 
other recreational facilities are permitted in the 
WRG as designated in the Comprehensive Plan. 
Any other development is required to be reviewed 
by the City of Lake Oswego’s Development Review 
Commission. Non-water related or dependant 
structures proposed in the WRG are required to be 
located west of and no closer than 25 feet from 
the contour elevation line that establishes the Army 
Corps of Engineers 50-year floodplain line, for the sites 
located from the northern City limits to the northern 
bank of Oswego Creek in George Rogers Park. The 
50-year flood elevation for the site is approximately 
31 feet (as referenced in FES 2003). The cutting of 
trees in the WRG is subject to Chapters 49 and 55 of 
the Lake Oswego Community Development Code.

None of the WRG Area is proposed for floodplain 
fill, alteration or development under the Preferred 
Concept Plan. To the extent any of this area is subject 
to a resource enhancement project, such a project 
must comply with the WRG provisions.

5.3.4 FLOODPLAIN PROPOSAL
Within this regulatory context, the Framework Plan 
proposes a comprehensive, multi-faceted approach 
to floodplain development and mitigation.

I. Lowest Habitable Floor Elevations
The lowest habitable floor elevations for each 
block located within the floodplain will not only 
be above the BFE (the FEMA mapped 100-year 
floodplain elevation of 33.9 feet) but it will also be 
above the 1996 flood inundation levels. The 1996 
inundation level is an elevation of 36.2 feet. The 
lowest habitable floor space for every block within 
the floodplain shall be at least 4.7 feet above the 
100-year floodplain elevation and 1 foot above 
the 1996 inundation level. This build elevation is 
consistent with LOC Chapter 50.44 which requires 
that all new residential construction shall have 
the lowest floor elevated to at least one foot 
above elevation of the base flood or of the Flood 
Management Area as either applies to the subject 
property, whichever is higher, and commercial 

construction which requires that the lowest floor 
(including a basement which is intended to be a 
regular workplace for people) elevated to at least 
one foot above the elevation of the base flood or 
of the Flood Management Area as either applies 
to the subject property, whichever is higher. 

II. Balanced Cut and Fill
Balanced cut and fill is measured from the 100 
year FEMA-mapped floodplain elevation. To the 
extent LOC 50.44 must be clarified to better reflect 
the Title 3 requirement for balanced cut and fill, 
this Plan recommends the following clarifying 
language that would replace LOC 50.44.030(2)(a)
(ii)(2)(b) restated and redlined below. Underlined 
language should be added.

“a. Fill.
i. Fill in the Floodway. Fill shall only be placed in 
the floodway when done in accordance with 
the floodway encroachment standards of LOC 
50.44.024.
ii. Fill - General Provisions. The following standards 
apply throughout the Flood Management Area:
(1) Fill is allowed for the construction of stormwater 
detention facilities or structures, and other facilities 
such as levees specifically designed to reduce or 
mitigate flood impacts. Levees shall not be used 
to create vacant buildable lands.
(2) In areas outside of the floodway, fill is permitted 
under the following conditions:
(a) Fill in quantities of 10 cubic yards or less is 
permitted.
(b) Fill in quantities greater than 10 cubic yards 
is permitted within the floodplain of Oswego 
Lake and the developed areas of its outlets. Fill in 
quantities greater than 10 cubic yards is permitted 
elsewhere within the Flood Management Area, 
provided that all fill placed at or below the Base 
Flood elevation shall be balanced with removal 
of at least an equal amount of material such as 
sand, gravel, soil, rock, and building material. 
Only removal of material below the base flood 
elevation shall be counted as compensating for 
fill.”

This amended language will clarify the intent of the 
balanced cut and fill provisions in Section 50.44, 
will conform to Section 50.44 to Title 3 of Metro’s 
Urban Growth Management Functional Plan and 
will render Lake Oswego’s regulations consistent 
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with neighboring jurisdictions to achieve consistent 
balanced cut and fill requirements.

III. Mitigation Plan
Based on the grading required for the Preferred 
Concept Plan, roughly 75,000 cubic yards of fill 
will be required below the 100-year flood plain 
elevation. This fill must be compensated for with 
an equal or compensatory cut to create that 
same amount of floodplain storage below the 
base flood elevation of 33.9 feet and above 
ordinary high water (OHW).

Vigil Agrimis has identified three potential projects 
in the immediate vicinity of the Foothills District 
that together would provide most, if not all, of 
the compensatory cut mitigation. These projects 
include Tryon Creek north, Tryon Creek south and 
the existing cut in Foothills Park.

The North Tryon site provides the opportunity for 
a floodplain and habitat restoration project that 
would supplement a previous project completed 
by the City of Portland Bureau of Environmental 
Services. The general vicinity for this project is on 

the north side of Tryon Creek near its confluence 
with the Willamette River, as shown in Figure 5.3.5.

 
The new North Tryon project could restore historic 
floodplain function and habitat by removing a 
substantial amount of fill material that has been 
added to the area over time. Lowering this area 
would provide the opportunity for: (1) more 
frequent inundation of the area, (2) additional 
floodplain volume, (3) additional hydrology to 
support native floodplain vegetation, and (4) 
restoration of other natural floodplain functions.

The project’s location, at the confluence of an 
important Willamette River tributary, provides 
an ideal opportunity to benefit habitat for 
fish (including salmonids) and other aquatic 
organisms, and also restore floodplain storage 
capacity. 

The South Tryon site provides many of the same 
opportunities as the North Tryon site. Its location is 
on the south side of the Tryon Creek confluence, 
as shown in Figure 5.3.5. The South Tryon project 
would likely be smaller than the North Tryon 
project because of geologic constraints. The 
extent of basalt bedrock that exists in the area 
would need to be determined through detailed 
site reviews during design development.

Finally, the Foothills Park site provides the 
opportunity to receive credit for the creation 
of floodplain storage volume during the recent 
construction of Foothills Park. This park is located 
immediately adjacent to the Willamette River, 
as shown in Figure 5.3.5. Construction of the park 
involved a substantial amount of excavation 
which resulted in the creation of floodplain 
storage volume at the park.

Vigil-Agrimis, Inc. has completed successful 
floodplain and habitat restoration projects nearby 
that provide examples for restoration at the North 
and South Tryon sites.

Figures 5.3.6 and 5.3.7 are a site plan and 
photograph, respectively, of a floodplain and 
habitat restoration project at the confluence 
of Stephens Creek and the Willamette River. 
This project is located approximately five miles 
downstream from the Foothills District (and a few 
hundred yards downstream from the Sellwood 

Figure 5.3.5: Floodplain restoration site plan.
0’ 200’
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Figure 5.3.6: Site plan of Stephens Creek Floodplain and Habitat Restoration Project.

Figure 5.3.7: Floodplain excavation and habitat enhancement at the confluence of Stephens Creek and the Willamette River.
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Bridge). The design team used site excavation to 
create floodplain storage volume and increase 
the frequency and duration of inundation in this 
important floodplain area. They added large 
wood elements for habitat, and also provided 
bank stabilization along Stephens Creek. 
Collectively, these improvements provided 
additional off-channel habitat and refugia for 
Willamette River salmonids during flood events, 
and restored floodplain function at this important 
confluence area.

Vigil-Agrimis, Inc. also completed a floodplain 
and habitat restoration project on upper Tryon 
Creek, as shown in Figures 5.3.8 and 5.3.9. On 
this project, they created floodplain storage 
by excavating benches along the banks of the 
creek. They also added large wood habitat for 
fish and other aquatic organisms. They added 
pools and riffles for habitat features and added 
channel rock substrate.

 
The North and South Tryon Creek sites provide the 
opportunity to mitigate in the immediate vicinity of 
the Foothills District. These sites are currently owned 
and managed by several jurisdictions, as described 
below. 

Mitigation at the confluence will require coordination 
with multiple property owners including the City of 
Lake Oswego, City of Portland, and Metro. The City 

of Lake Oswego Parks Department may have plans 
to provide pedestrian access via a new pedestrian 
bridge over Tryon Creek. Future development 
may include development of a more formal park. 
Coordination with Lake Oswego Parks to gain an 
understanding of the future vision for this area is 
important to ensure that the projects do not conflict. 
The proposed floodplain project would provide a 
positive educational and interpretive opportunity for 
the park.

In addition to Parks, the project would benefit from 
having representatives from the City of Portland 
(Bureau of Environmental Services) and Metro to 
champion the project within their own agencies. A 
multi-jurisdictional project of this scale is more likely 
to get the attention and cooperation of the resource 
agencies. 

Several agencies would be involved in the 
permitting, including: Oregon Department of State 
Lands, Oregon Department of Fish and Wildlife, 
Oregon Department of Environmental Quality, US 
Army Corps of Engineers, and NOAA Fisheries. The 
City of Portland BES has developed a Streamlining 
Committee that consists of representatives from the 
resource agencies. They meet monthly to discuss 
City of Portland projects. This venue has proven to be 
a good one to present projects in their conceptual 
stage to the agencies in order to solicit their ideas 
and concerns about the project. These ideas can 

Figure 5.3.8: Floodplain bench/bank excavation and large wood 
habitat, just after construction, Tryon Creek.

Figure 5.3.9: Floodplain and habitat restoration, after establishment, 
Tryon Creek.
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then be incorporated into the design. As a result of 
using this process, obtaining the required permits 
and consultation with NFMS is smoother because 
the agencies are familiar with the design and their 
concerns have already been addressed.
 
In order to meet the RPA objectives in the NFIP 
Biological Opinion, to compensate for development 
within the 100-year floodplain but outside the 200 
foot riparian zone, any loss of floodplain storage 
shall be avoided, rectified or compensated for. 
An example of compensation is the creation of an 
equivalent area and volume of floodwater storage 
and fish habitat through a balanced cut and fill 
program that provides fish refugia habitat and 
prevents fish stranding. Additionally, indirect adverse 
effects of development in the floodplain (effects 
to stormwater, riparian vegetation, bank stability, 
channel migration, hyporheic zones, wetlands, 
etc.) must also be mitigated such that equivalent 
or better salmon habitat protection is provided. 
The goals of the proposed mitigation sites should 
include: (1) creating flood storage to balance fill 
volumes; (2) developing a floodplain that will allow 
floodwaters and channel migration to disperse and 
develop channels away from the Willamette; and 
(3) designing a landscaping plan that will result, 
when mature, in a multi-storied riparian community. 
These goals of the proposed mitigation plan would 
build upon the work that has already been done at 
the Tryon confluence by others.
 
The planning level cost estimates for each of these 
projects are listed below and include design, 
permitting and construction costs:

• Foothills: Completed, no cost to this plan
• Tryon North: Approximately $2.6 Million
• Tryon South: Approximately $2.3 Million

These three projects, as described above, have 
the opportunity to provide sufficient cut volume to 
mitigate for the proposed Foothills District fill. The 
Tryon North site has the greatest potential, and could 
provide sufficient cut for the proposed fill even if the 
Tryon South site is constrained by geologic conditions 
(bedrock).

IV. Fee in Lieu of Program
The process of planning, design, permitting, and 
construction of floodplain and habitat restoration 

projects can be challenging. The sites identified 
above provide thoughtful example opportunities, 
but site constraints may also exist. These constraints 
may not be discovered until more detailed 
site reviews are conducted, and/or detailed 
discussions are completed with property owners 
and other stakeholders. In addition, the federal 
permitting process for a balanced cut and fill 
project from design to implementation may take 
several years.

It is important to keep opportunities open in the 
early planning phases of a project. For example, 
other sites may emerge as better candidates 
because of their location, ease of construction 
access, intended uses, lack of utility conflicts, 
site size, regulatory priorities, etc. Delays in the 
federal process may also delay development. 
Therefore, the Framework Plan also proposes, as 
an alternative, a fee in lieu program to meet the 
balanced cut and fill requirements.

The fee program for the Foothills District will 
facilitate off-site cutting by allowing a property 
owner to pay for the cut to be conducted at 
a location within the flood management area 
and at a site approved by the City and federal 
agencies having jurisdiction over the restoration 
project. The amount of the fee will be determined 
by the City of Lake Oswego and will reflect the 
permitting, design and construction costs for the 
cut project. By allowing a fee-in-lieu, development 
can pay for the required mitigation and the 
mitigation can be implemented once the federal 
permit process is complete.

The fee program would require an amendment to 
LOC Section 50.44 regulating flood management 
areas. The amendment would contain the 
following elements:

1. A mitigation payment would be allowed in 
lieu of balanced cut and fill;

2. Properties within the Foothills District may elect 
to pay into a Foothills District Restoration Fund 
in lieu of creating a balanced cut and fill;

3. The amount of the payment shall be 
determined by the City of Lake Oswego and 
shall include the costs of permitting, design, 
construction and management; 

4. The payment in lieu may be derived from a 
variety of sources including, but not limited 
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to, property owners, federal funding, state 
grants, and potentially responsible parties 
seeking natural resource damage credits. 

5. To qualify for the fee in lieu of program, the 
Foothills District applicant would be required 
to submit a phasing plan for the balanced 
cut and fill and identify a site location that 
adequately maintains flood storage capacity 
and is likely to be approved by the relevant 
agencies as a mitigation site.

5.3.5 CONCLUSIONS
• Proposed grading for the Preferred Concept 

Plan will not result in a rise to the FEMA 100-year 
water surface elevation. 

• All development within the Foothills District will 
comply with the development standards of LOC 
Section 50.44 as amended. 

• The City of Lake Oswego should process an 
amendment to LOC Section 50.44 that clarifies 
the balanced cut and fill requirement relative to 
the 100-year base flood elevation.

• The City of Lake Oswego should consider an 
alternative to direct mitigation through the 
creation of a fee in lieu of program to meet the 
balanced cut and fill requirement. 


